Keynote Address Program

100 Bio-Behavioural Synchrony and the Development of
Social Reciprocity

Speaker: R. Feldman Bar-llan University

The talk will present our conceptual model of bio-behavioral
synchrony - the coordination of physiological and behavioral
responses between attachment partners during social contact
- as a theoretical and empirical framework for the study of
attachment bonds and the origins of social reciprocity. | will
describe how micro-level social behaviors in the gaze, vocal,
affective, and touch modalities are dynamically integrated with
online physiological processes and hormonal response to
create dyad-specific attachments and support children's
capacity to become members of the social group, understand
complex social signals, and develop social collaboration.
Studies across multiple attachments throughout life and
following children from infancy to adolescence are presented
to show that the extended oxytocin (OT) system provides the
neurohormonal substrate for parental, romantic, and filial
attachment; that various forms of close relationships are
expressed in similar constellations of synchronized behavior
and OT increase; and that OT is stable over time within
individuals, is mutually-influencing among close partners; is
linked with distinct patterns of brain activations and genetic
markers; and that mechanisms of cross-generation and inter-
couple transmission relate to coordinated social behavior.
Longitudinal studies assessing bio-behavioral processes in
conditions associated with high risk for social development,
including prematurity, maternal post-partum depression, or
war-related trauma detail specific alterations to social
behavior and neurohormonal systems and highlight specific
targets for intervention. Overall, the findings suggest that
human affiliation and social reciprocity develop within the
matrix of biological attunement and close behavioral
synchrony and have conceptual implications for the study of
inter-subjectivity and the formulation of a brain-based
epistemology as well as translational implications for the
integration of OT and behavioral interventions for the treatment
of social disorders originating in early childhood.

100.001 Bio-behavioural Synchrony and the Development of
Social Reciprocity. R. Feldman*, Bar-llan University

The talk will present our conceptual model of bio-behavioral
synchrony - the coordination of physiological and behavioral
responses between attachment partners during social contact
- as a theoretical and empirical framework for the study of
attachment bonds and the origins of social reciprocity. |will
describe how micro-level social behaviors in the gaze, vocal,
affective, and touch modalities are dynamically integrated with
online physiological processes and hormonal response to
create dyad-specific attachments and support children's
capacity to become members of the social group, understand
complex social signals, and develop social collaboration.
Studies across multiple attachments throughout life and
following children from infancy to adolescence are presented
to show that the extended oxytocin (OT) system provides the
neurohormonal substrate for parental, romantic, and filial
attachment; that various forms of close relationships are
expressed in similar constellations of synchronized behavior
and OT increase; and that OT is stable over time within
individuals, is mutually-influencing among close partners; is
linked with distinct patterns of brain activations and genetic
markers; and that mechanisms of cross-generation and inter-
couple transmission relate to coordinated social behavior.
Longitudinal studies assessing bio-behavioral processes in
conditions associated with high risk for social development,
including prematurity, maternal post-partum depression, or
war-related trauma detail specific alterations to social
behavior and neurohormonal systems and highlight specific
targets for intervention. Overall, the findings suggest that
human affiliation and social reciprocity develop within the
matrix of biological attunement and close behavioral
synchrony and have conceptual implications for the study of
inter-subjectivity and the formulation of a brain-based
epistemology as well as translational implications for the
integration of OT and behavioral interventions for the treatment
of social disorders originating in early childhood.

Invited Educational Symposium Program

101 Friendship In ASD Through the Life Span: Nature,
Trajectories, Importance and Treatment

Chair: N. Bauminger Bar llan university

Having friends is cardinal to children’s well-being and for the
development of ample cognitive, linguistic, and social skills in



typical development. Despite the fact that the majority of
individuals with ASD(between 60%-75%) have significant
difficulties in friendship formation, itis an overlooked topic.
Thus, zoom-into research into friendship processes in ASD is
greatly needed. In this session, we provide descriptions of
friendship’s nature, quality, and importance in ASD across
development, from preschool through adulthood; as well as
pointing out individual, familial, and environmental
components that may contribute to friendship formation in
ASD. Finally, we review recent evidence from treatment
models that aim to enhance friendship in ASD. Novel data will
be presented that is based on quantitative and qualitative
multidimensional assessment procedures, including semi-
structured and spontaneous observations of friendship as well
as self- and others’ reports, combining current and
longitudinal evaluations of friendship.

101.001 The Beginning of Friendship—Friendship In
Preschoolers with HFASD: New Evidence and
Implications. N. Bauminger-Zviely*, Bar llan university

Stable friendships that are based on mutual affection and
provide emotional support have been well documented for
typically developing preschoolers. Also, interactions with
friends reveal greater social complexity than interactions with
acquaintances. We know very little about peer relations and
friendship in young children with ASD. Likewise, friendship
developmentis a neglected aim in earlyinterventions. In this
presentation, current knowledge on peer relations in
preschoolers with ASD will be reviewed, and innovative data
on friendship evolvement and characteristics in this population
will be presented, based on semi-structured and spontaneous

observations of children’s interactions with a friend versus non-

friend partner, as well as based on parents’ and teacher’'s
reports. Research gaps and new research trends will be
discussed.

101.002 Using Parent-Supervised Play Dates to Improve Peer
Relationships for Elementary School Children with
HFASD. F.Frankel*, UCLA Semel Institute for
Neuroscience & Human Behavior

Play dates are ubiquitous and important events that help
neurotypical children develop best friendships as well as
solidly friendships at school. T his presentation will discuss

how parents can be trained to use play dates to develop and
enhance the friendships of children with HFASD. It will review
research with elementary school aged children with ASD on:
(1) measuring play date success, (2) how play dates are
related to peer interaction at school, (3) elements of a 12-
session intervention aimed at developing skills needed to have
successful play dates, and (4) the subsequent changes
produced by this intervention upon play dates 3-year after the
intervention. T he limitations of this approach will be discussed
with an eye toward further refining intervention techniques.

101.003 Friendships In Adolescence: Developmental
Challenges In Those with ASD. M. Solomon*,
Department of Psychiatry, MIND Institute, Imaging
Research Center

Adolescence is a period of complex physical, behavioral and
cognitive growth and development. Not surprisingly,
developmental tasks of this period are distinct and advanced.
For example, the achievement of intimacy, which involves the
ability to integrate a partner's needs and perspectives with
one’s own, is considered the most critical milestone for typical
adolescent friendship. In this presentation, we review our work
and that of others which examines (1) Friendship abilities in
preadolescents and adolescents with ASD compared to those
with typical development (2), Factors associated with the
ability to engage in reciprocal friendships for individuals with
ASD, and (3) Risks and benefits involved in having friendships
during this period. Future directions for research also will be
examined, with an emphasis on helping individuals with ASD
develop the skills they need to have reciprocal relationships in
adulthood.

101.004 Friendships and Social Activities In Individuals with
ASD In Adulthood: Trajectories, Predictors, and
Implications. M. M. Seltzer*, Waisman Center,
University of Wisconsin-Madison

Little is known about how friendships and social activities
unfold over the life course in individuals with ASD; yet itis well-
established that in the general population these domains differ
substantially from childhood to adolescence and adulthood.
This presentation will build on quantitative and qualitative data
collected during a 12-year longitudinal study of adolescents
and adults with ASD to chart trajectories in (a) friendships, (b)



participation in social activities, and (c) social skills. We will
report data provided by the mother as well as self-report data
from the individual with ASD. In addition, we will examine how
characteristics of the individual, family, and living environment
predict social profiles, and further how social profiles are
associated with adult outcomes.

Treatments: A: Social Skills; School, Teachers Program
102 Smaller Trials, Treatment Factors
Chair: C. Kasari University of California, Los Angeles

These papers present data on a variety of treatment trials in
ASD including smaller pilot studies and exploration of various
treatment factors.

102.001 Behavioral and Developmental Outcomes From Long
Term Aripiprazole Treatment of Youth with Autism
Spectrum Disorders. T. C. Bethea*, C. Aderman and
L. Sikich, ASPIRE Research Program, UNC-CH

Background: Onlytwo medications (aripiprazole and
risperidone) are approved for youth with autism. Unfortunately
studies to-date only address disruptive behaviors and suggest
these drugs may have significant side effects. Itis not clear
these medications are safe and effective for the chronic
treatment of disruptive behaviors or provide any benefits for
core features of this neurodevelopmental disorder affecting 1
in 110 children.

Objectives: Assess long-term safety, tolerability and broad
efficacy of aripiprazole in children and adolescents with
autism spectrum disorders.

Methods: T hirty youths with autism were enrolled in the study.
Twenty participated in open-label, flexible-dose treatment with
aripiprazole (range 10 — 25mg/day). Those who tolerated 12
weeks of aripiprazole treatment continued into a maintenance
phase to assess efficacy and safety over a full year. Ten
youths participated as unmedicated controls. Al participants
were evaluated at baseline, 12 weeks, 24 weeks and 52 weeks
with a battery of cognitive and behavioral assessments. The
primary outcome was the change in overall functioning as
assessed by the Clinical Global Impression — Improvement
scale; CGI-l. Secondaryoutcome measures included change
in the severity of disruptive behaviors (Aberrant Behavior

Checklist— ABC), parent-identified target symptoms,
restrictive/repetitive behaviors (Repetitive Behavior Scale -
Revised), social behaviors (Social Reciprocity Scale) and
family stress, as well as objective standardized measures of
cognition (Stanford-Binet-5) and language. Safety and
tolerability were monitored throughout using surveillance labs
and a semi-structured interview for adverse events. Al results
are last observation carried forwards.

Results: Participants reached their optimal dose within 12
weeks. T hree children withdrew during the first 12 weeks: 1
adverse event (enuresis week 6), 1 lack of efficacy (week 4)
and 1 lost to follow-up (week 8). Twelve weeks of treatment
coincided with a clinically significant mean CGI-I of
2.30+1.08. 25% (5) were rated verymuch improved, 50% (10)
much improved, 15% (3) minimallyimproved and 10% (2)
rated with no change. Seventeen children continued into the
maintenance phase. Three subsequentlydiscontinued: 1
adverse event (weight gain week 20), 1 loss of efficacy (week
18) and 1 lost to follow-up (week 24). Improvement (CGI-I)
was maintained through 52 weeks in all but one youth. All ABC
subscales improved ranging from 16% (inappropriate speech)
to 43% (lethargy/social withdrawal). Except for inappropriate
speech, improvements persisted through week 52 and were
statistically significant compared to baseline. Stanford-Binet
nonverbal fluid reasoning subscale increased by 9.3%, verbal
knowledge 5.8% and abbreviated battery 1Q by 2.3%. Weight
increased by 5.5% in the first 12 weeks. In the fourteen
participants who completed one year of treatment, weight
increased by 5.8% during the first 12 weeks and 16% over the
full year. No serious adverse events occurred.

Conclusions: Aripiprazole appears to be safe and well-
tolerated for the chronic treatment of autism. Improvements
were evident across multiple behavioral domains within 12
weeks and sustained with extended treatment. Decrease in
CGI-S and ABC suggest aripiprazole may reduce maladaptive
behaviors and some core features of autism. T his pilot study
highlights the practicality and necessity of long-term efficacy
and safety trials as the standard for treating youth with serious
pervasive neuropsychiatric iliness.

102.002 T reatment of Behavior Problems Among School-Age
Children with Autism Spectrum Disorders. J.



Harrington', K. Allen2 and C. G. Cooke*?, (1)Children's
Hospital of The King's Daughters, (2)Eastern Virginia
Medical School

Background: Disruptive behaviors (e.g., aggression, tantrums,
and self-injury) are commonly reported in children with Autism
Spectrum Disorder (ASD; Farmer & Aman, 2011; Guttmann-
Steinmetzetal, 2009; McClintock et al, 2003; Bauminger et
al., 2010; RUPP Autism Network, 2002, 2005) and represent
one of the most common reasons for referral to pediatric and
mental health clinics (Masse et. al, 2007). Disruptive behavior
often leads to increased use of psychiatric services and
medications, suboptimal participation in educational and
intervention programs, increased emotional and physical
distress in the child and family, and poor social interactions
with familymembers and peers (Brosnan and Healy, 2011;
Kanne and Mazurek, 2011; Farmer & Aman, 2011; Aman et al,
2009). Abehavioral intervention that has led to improvements
in behavior, parent-child interaction and compliance among
children with oppositional-defiant behaviors is Parent-Child
Interaction Therapy (PCIT). To date, few studies have been
conducted to evaluate the effectiveness of PCIT among
children with ASD and disruptive behaviors (Masse, McNeil,
Wagner, & Chorney, 2008; Soloman, Ono, Timmer & Goodlin-
Jones, 2008).

Objectives: The purpose of this study was to evaluate the
effectiveness of PCIT to reduce disruptive behavior problems
among school aged (5-10 years) children with ASD, improve
parent-child interactions, and improve parental practices,
efficacy and mental health. Asecondary objective was to
differentiate treatment gains made in the two phases of
treatment (Child-Directed Interaction; CDI and Parent-Directed
Interaction; PDI) to determine if PCIT should be modified for
this population.

Methods: T his prospective randomized clinical trial used a
2x2 quasi experimental design to compare PCIT versus
community treatment as usual and medication status
(psychiatric medication versus no psychiatric medication).
Study participants included thirty female and three male
caregivers and their 5-to 10-year-old children. Families were
randomly assigned to treatment (T G) or the control group
(CG).

Results: Study children were mostly boys (87%), with a mean
age of 7.5 (SD=1.47). Raciallethnic composition was 20%
African American, 63% Caucasian, and 19% other. Fifteen TG
and 10 CG families completed the study. On parent report
measures, children in the treatment group demonstrated a
significant decline in problem behavior intensity (Wilk's A
(2,21)=16.179, p <.001; Partial n2 = .606) and externalizing
problems (Wilk's A (2,19) = 7.571, p = .004; Partial n2 = .444)
compared to the children in the control group. In addition,
treatment families showed a statistically significant time by
compliance ratio change (Wilk's A (2,17) =5.35, p =.017,
Partial n2 = 401), with significant relative improvement
occurring at post-test (F(1,18) = 8.48, p =.009). Exploratory
analyses found that children with severe ASD made the
greatest treatment gains during CDI with litle change after
PDI, whereas children with moderate to mild ASD made
significant gains across both phases of treatment.

Conclusions: Families who completed PCIT demonstrated
significantimprovement in child problem behaviors and
parent-child interactions. These results demonstrate that PCIT
can be effectively translated to children with ASD and
disruptive behavior and may need to be modified based on
ASD severity.

102.003 Project SEARCH for Adolescents with Autism
Spectrum Disorders: Increasing Competitive
Employment Opportunities Post-High School. S. Carr*!
and C. Schall?, (1)Virginia Commongqwalth University,
(2)Virginia Commonwealth University Autism Center for
Excellence

Background: The transition of students with autism spectrum
disorder (ASD) from school to adulthood is an increasing
dilemma (Wehman, Smith and Schall, 2009). Thousands of
children being identified with ASD nationally each year and as
these children become adolescents there is greater need to
identify meaningful fransition services to postsecondary
situations in the community, family and work for these
students. Consistent with an ASD diagnosis most of these
students present unique strengths as well as challenging
social and communication disorders. The challenge for
teachers and parents is to match the strengths of young



people with ASD to work and community environments where
they can succeed.

Objectives: In a recent study, Shattuck (2010) examined
patterns of service use among youth with ASD from the NLT S2
sample. Data on youth who exited high school revealed that
32% attended postsecondary education schools, 6% had
competitive jobs, and 21% had no employment or education
experiences atall. Further, 80% of these individuals were
living with their parents, 40% reported having no friends, and
only 36% had a driver's license. T hus, the transition needs of
this group of students require further study.

Methods: The present study examines the effectiveness of
Project SEARCH, a model transition program for adolescents
with ASD utilizing supports specific to students with ASD
include providing intensive instruction in social,
communication and job skills, work routine and structure, and
visual supports.

This study presents the first 2 years findings from the
implementation of Project SEARCH for high school seniors
with ASD in an Urban Hospital using a randomized controlled
trial. T o date, there has been a diverse group of 14 high school
seniors ages 18 to 22 enrolled in the treatment group and 10
students enrolled in the control group.

Results: The outcomes for the first two years of this ongoing
study reveal a 100% employment rate of those in the treatment
group and a 0% employment rate for the non-intervention
control group.

Conclusions:

The following with be discussed to support the findings of the
effects of this model on employment opportunities for
adolescents with ASD: a) present the components of Project
SEARCH and how they were adapted for youth with ASD in a
model program, b) describe the problem-solving approach we
used when implementing Project SEARCH for youth with ASD,
and c) qualitative examination of outcomes for a sample of
students with ASD and their internships.

Treatment Group — N | Control Group — N =

Demographic 14 10

Age 19.2 years 18.9 years

Gender 0.71 Males 0.75male

0.42 African American |0.39 African American

Race 0.58 Caucasian 0.61 Caucasian
0.50 Autism 0.4 Autism
0.21 Pervasive 0.3 Pervasive
Developmental Developmental
ASD Diagnosis Disorder- Not Disorder- Not
Otherwise Specified | Otherwise Specified
0.28 Aspergers 0.2 Aspergers
Disorder Disorder
Employment Status

Demographic Treatment Group — N | Control Group — N =

=14 10
Graduation 1.00 Employed 0.00 Employed
3 months post
Graduation 1.00 Employed 0.00 Employed
1 year post
Graduation 0.92 Employed 0.00 Employed

102.004 Effectiveness of Classroom Pivotal Response
Teaching: APilot Study. A C. Stahmer?, J.
Suhrheinrich?, S. R. Reed*! and L. Schreibman?,
(1)University of California, San Diego, (2)Rady
Children's Hospital, San Diego

Background: Classroom Pivotal Response Teaching
(CPRT) is a behavioral intervention for students with autism
spectrum disorders (ASD) that was adapted from Pivotal
Response Training through an iterative process of
collaboration between researchers, teachers, and school
administrators. Components of PRT were adapted for CPRT
based on teachers’ observed difficulty using the components
in the classroom and teachers opinions on the benefits and
barriers to using the approach (see Stahmer etal., in press).
Resources forimplementation (e.g., data sheets, training



materials, case examples) were created based on teacher
feedback on areas of need. CPRT is a manualized
intervention for autism that is specific to school settings.

Objectives: The objective of this study was to provide a
preliminary examination of the effectiveness of CPRT for
students ages 3-8. Goals included determining if teachers
could learn and utilize CPRT in the classroom with fidelity and
evaluating whether teachers’ implementation of CPRT results
in studentimprovement on standardized communication
measures.

Methods: Amultiple-baseline across participants design was
utilized. Twenty teachers participated in a 3 to 6 observation
baseline with bi-weekly observations of teaching techniques
during regular classroom activities. Teachers then
participated in a 6-week training workshop in CPRT, which
included lecture, video examples, hands-on practice, and
classroom coaching. Observations of teacher implementation
of CPRT during classroom activities occurred throughout the
baseline and training periods. Each teacher identified one to
two target students with autism in her/his classroom. Target
students were assessed at baseline on standardized
communication measures and to confirm autism diagnosis.
Student communication and engagement were assessed
throughout baseline and training. Follow-up observations of
teacher implementation and student outcomes occurred at
two-months after the end of CPRT training.

Results: Teacher implementation of CPRT components was
steady during baseline and increased throughout the training
period. Atotal of 19 teachers (95%) mastered all eight
components of CPRT and implemented the intervention with
fidelity after receiving training. The majority of teachers had
difficulty maintaining fidelity at two-months follow-up. Positive
results were seen for student skills, with increases in
communication and engagement after teachers began
training. Atotal of 60% of students made accelerated progress
on standardized communication assessments over the study
period.

Conclusions: Teachers were able to accuratelyimplement
CPRT in their classrooms, but maintaining intervention use
after the end of training was difficult. Teachers’ use of CPRT

led to substantial student progress. T his preliminary study
supports the effectiveness of CPRT and provides important
pilot data for a larger-scale effectiveness trial.

102.005 Randomized Controlled Trial of Group Parent
Education in Pivotal Response Treatment (PRT):
Focus on Child Language Outcomes. M. B.
Minjarez*!, G. W. Gengoux?, K. L. Berquist?, J. M.
Phillips?, T. W. Frazier3 and A. Y. Hardan?, (1) Seattle
Children's Hospital, (2)Stanford University School of
Medicine/Lucile Packard Children's Hospital,
(3)Cleveland Clinic

Background: The need for effective and efficient service
delivery models to treat autism spectrum disorders continues
to expand, as rates of this disorder have increased significantly
in recent years. In previous studies of Pivotal Response
Training (PRT), research has supported that parents can
learn this evidence-based treatment using a family therapy
model: however, few studies have looked at more efficient
senvice delivery models, such as group treatment. Previous
pilot studies have supported the use of a group therapy model,
but no randomized controlled trials have been conducted to
date.

Objectives: The currentinvestigation is a randomized
controlled 12-week trial, in its final year of data collection,
which examines the effectiveness of Pivotal Response
Treatment Group (PRTG) in targeting language deficits in
young children with autism. This condition is compared to
parents participating in a psychoeducational group (PEG).
The research hypothesis is that parents participating in PRT G
will demonstrate evidence of targeted PRT skills and that their
children will show significant benefits in language abilities,
relative to those in the PEG.

Methods: Participants include children (age range: 2-6.11
years) with autism spectrum disorder and significant language
delay. Children are randomized into either the PRTG or PEG.
The PRTG teaches parents PRT to facilitate language
development. The PEG addresses general topics related to
the assessment and treatment of autism. Standardized
measures (e.g., Vineland-ll) and video-taped assessments
(structured lab observation of parent-child interactions) are



conducted at baseline, week 6, post-treatment, and three
month follow-up and are rated by a blind investigator.

Results: This studyis in its final year of data collection. To
date, more than 42 participants have been randomized and 26
have completed the trial. Preliminary findings support that
group parent education is an effective method for teaching
parents to implement PRT with their children. Preliminary
findings from subjects who have finished the trial (PRTG
N=13; PEG N=13) reveal that children whose parents
participated in the PRT G exhibited a significantincrease in
the number of utterances (29.7 + 24.2) compared to those
whose parents participated in the PEG (0.5 £ 19.9; t=-3.352;
df 24; p=0.003).

Repeated measures analyses (ANOVA) also revealed
significant benefits from PRT G when compared with PEG on
the Expressive Communication raw score of the Vineland-l
(PEG: Baseline=34.2 + 18.4, Week 12= 34.8 £ 22.6; PRTG:
Baseline=37.0 £ 13.2, Week 12=50 £ 10.6; F: 8.607; df 1,22;
p=0.008) and the Communication Scale standard score
(PEG: Baseline=75.91 + 16.31, Week 12=75.92 + 18.9;
PRTG: Baseline=78.23 £ 9.9, Week 12=87.1 £ 12.8; F:
4.761;df1,22; p=0.04).

Conclusions: Data will continue to be added until the trial is
complete; however, these preliminary findings suggest that,
compared with general parent psychoeducation sessions,
specific instruction in PRT results in greater skill acquisition
for both parents and children. These findings support
conducting parent training in a group format and will be
discussed in relation to the growing need for efficient
dissemination of evidence-based parent education models.

102.006 Exploring the Behavioral Profiles of Preschoolers with
ASD Using Cluster Analysis within the Context of An
Intervention Efficacy Trial. L. D. Johnson* and E. R.
Monn, University of Minnesota

Background: As evidence emerges to establish the efficacy
of interventions, concurrent explorations of variables that may
explain variability in individual responses to intervention may

provide important guidance to the iterative process of tailoring
practices to enhance efficacy.

Objectives: To determine if meaningful clusters would
emerge based on the examination of nine variables that are
theoretically linked to potentially moderating/mediating
children’s responses to intervention.

Methods: Ofthe 205 preschool aged children with ASD who
participated in the efficacy trial, 163 were included in this study
given the availability of data for all nine clustering variables
based on first wave data collection at pretest. Ahierarchical
cluster analysis based on Ward’s method and squared
Euclidean distance was performed to explore a four cluster
solution. Nine variables were included in the model: (1)
calibrated severity of ASD measured by the ADOS; 2) PLS-4
auditory comprehension and (3) PLS-4 expressive
communication; two subscales of the RBS-R—(4) RBS-R
ritualistic and sameness behavior (5) RBS-R restricted interest
behavior, 6) Vineland Il (V-II) interpersonal relationships, (7) V-II
playand leisure time, (8) V-Il problem behavior internalizing,
and (9) V-Il problem behavior externalizing. Correlations and
analysis of variance were also utilized to explore relations
between variables and clusters.

Results: Four unique behavioral profiles emerged. Between
cluster differences were observed for ASD severity [F (3, 159) =
7.21; p <.001] with, in general, Cluster 1 (n=30) and Cluster 2
(n=57) including preschoolers with more severe ASD
symptomology. Auditory comprehension and expressive
language skills also differentiated the clusters [F (3, 159) =
211.50; p <.001 and F (3,159) = 145.99; p <.001 respectively],
with Cluster 3 (n=43) and Cluster 4 (n= 33) including children
with higher skills than Clusters 1 and 2. The four subscales of
the Vineland offered significant contributions to differentiating
the clusters (p values were all <.007). Cluster 1 exhibited
stronger interpersonal skills and play and leisure skills than
Cluster 2; however, Cluster 1 also exhibited more externalizing
problem behavior. Similarly, Clusters 3 and 4 were also
differentiated by externalizing problem behavior, with Cluster 4
exhibiting higher rates than Cluster 3. Interestingly, despite
higher rates of problem behavior, Cluster 4 also exhibited the
highest interpersonal skills of all clusters and playand leisure
skills that were similar to Cluster 1. Cluster 3 was



differentiated from Cluster 4 by lower externalizing behavior
problems as well as play and leisure skills.
Ritualistic/sameness behavior and restricted interest behavior
provided descriptively different patterns.

Conclusions: Severity of ASD symptomology, auditory
comprehension, and expressive communication skills provide
important insight when exploring child characteristics within
the context of intervention outcomes. Beyond those
characteristics, interpersonal skills, play and leisure skills, and
externalizing problem behavior appear to offer unique
contributions to different behavioral profiles for this particular
group of preschoolers with ASD.

102.007 APilot Randomized Control Trial of the Functional
Behavioural Skills Training Group for Young Nonverbal
Children with Severe Autism. J. A Reitzel*", J.
Summers’, L. Zwaigenbaum?, P. Szatmari3, E. Duku®
and S. Georgiades?, (1)McMaster Children's
Hospital/McMaster University, (2)University of Alberta,
(3)Offord Centre for Child Studies, McMaster University

Background: Currently, there is little research supporting the
effectiveness of Intensive Behavioural Intervention for treating
nonverbal children who are more severely affected with
autism. Furthermore, there is little research focusing on
alternative interventions such as functional behavioural skills
training.

Objectives: This pilot randomized control trial (RCT)
evaluates an innovative functional behavioural skills training for
children with ASD and their parents. Changes in child
functional skill and parent skill outcomes in the treatment and
control groups were tested.

Methods: Twenty-four children (ages 38-82 months, mean =
58.8 months) with independent diagnoses of Autistic Disorder,
who had not learned early cognitive skills such as verbal and
motor imitation and expressive and receptive labels, were
randomized to treatment or control groups. Eight children and
their parents in the treatment group and 7 children and their
parents in the control group completed the study. A
manualized parent training and child training group was
provided weekly for 4 months by trained ABA therapists who
were notinvolved in assessing the outcome measures.

Atbaseline, all child participants were assessed using the
Mullen Scales of Early Learning, Vineland Adaptive Behaviour
Scales-Il, Developmental Behaviour Checklist (DBC) and
Functional Behaviour Skills Assessment (FBSA). The
Vineland-Il, DBC and FBSAwere repeated at post-treatment.
Parents completed questionnaires including the Parenting
Sense of Competence, the Caregiver Strain, and the Parent
ABAKnowledge Questionnaire at baseline and post-
treatment.

Results: The pilot RCT was completed by 62.5% of
participants. Nine participants dropped out due to family
issues, child care, and time constraints. Results from the
treatment group improved more than results from the control
group on difference scores for the DBC Total (treatment M= -
5.83 SD=10.91, control M=10.5 S.D.= 15.9) and Parent ABA
Knowledge (treatmentM=3.0 S.D. 2.52 and control M= 0.6
S.D.=2.79). Post-treatment DBC Cohen’s d effect size was 0.4
and Parent ABAKnowledge Cohen’s d effect size was 0.2.
Additionally, preliminary pre-post data from the FBSA
handwashing skill indicated that 71.4% of the children in the
treatment group became more engaged in the skill in
comparison to only28.5% of the children in the control group.
However, results from the treatment group did not show
improvement in comparison to the results from control group
on difference scores for the Vineland-Il ABC (treatment M= -
1.29, SD=6.95 and control M= 4, SD=3.92).

Conclusions: T his study has taken important steps forward in
developing and testing the feasibility of functional behaviour
skills intervention for nonverbal children with autism and their
parents. Results indicated that skills that were directly taught to
the children and parents tended to improve in the treatment
group compared to the control group. Further studyis
required to increase sample size, to validate the initial findings
from the FBSA and to offer this innovative treatment to more
nonverbal children. Overall, this study will provide greater
opportunity to maximize resources, individualize treatment
options and increase the continuum of services.

102.008 Efficacy of Adapted Responsive Teaching for Infants
Ai-Risk for ASD. G.T.Baranek*, L.R. Watson,L.T.
Brown, S. H. Field, E. Crais, L. Wakeford and L. M.
Little, University of North Carolina at Chapel Hill



Background: Studies of early behavioral interventions for
toddlers with ASD are just beginning to emerge (Carter etal .,
2011; Dawson etal., 2010); however, empirical data are
lacking on the efficacy of interventions with infants at-risk for a
later diagnosis of ASD in a community (non-clinical) sample.
Theoretically, intervening with infants at-risk for ASD prior to
the emergence of all the diagnostic symptoms could be more
efficacious than interventions initiated after diagnosis, and may
have implications for prevention (Dawson, 2008). T hus,
empirically-validated interventions appropriate to very young
infants and toddlers at-risk for ASD are needed.

Objectives: To evaluate the potential of a parent-mediated
intervention (Adapted Responsive Teaching [ART]; Adapted
from Mahoney & MacDonald, 2007) designed for one-year-
olds at-risk for ASD to improve developmental functioning
and ameliorate the severity of core symptoms of autism.

Methods: T his randomized controlled trial tested effects of an
experimental treatment (ART) versus a control condition
(Community Senices [CS]) with 16 infants at-risk for ASD,
using an intent-to-treat (IT T) analysis. Infants were identified
through birth records and screened with the First Year
Inventory (FYI) at 12 months of age. Those with FYI risk scores
>95 percentile were invited for a comprehensive
developmental assessment (Time 1). If risk indicators were
confirmed, families were invited to enroll in the intervention.
Eligible families who consented were randomly assigned to
either ART or CS, using a 2:1 randomization ratio. Sixteen
families enrolled; 11 were assigned to ART and 5 to CS. ART
families received a 6-month home-based intervention
designed to enhance parent responsiveness and promote
social-communication and sensory-regulatory functions.
Children participated in Time 2 assessments immediately
after completing the intervention phase (~22-24 months of
age) and a Time 3 outcome assessment ~6 months after
completing the intervention phase (~30-34 months of age).
Hierarchical linear growth models where used to model
growth in the assessments over the three measurement
occasions. Estimation was conducted under a Bayesian
framework, allowing for exactinference in finite samples
(Yuan & MacKinnon, 2009).

Results: The ITT estimate is based on the expected
difference between ART and CS groups at 20 months after the
firstassessment. The ART group significantly outperformed
the CS group on the Mullen Scales of Early Learning with the
largest effects for receptive language (effect size, mean of
posterior distribution = 1.271) and visual reception (.525).
Likewise, the ART group significantly outperformed the CS
group on the Vineland Adaptive Behavior Scales with large
significant effects for all subscales: socialization (1.274), daily
living (.795), motor (=.882), and communication (.702).
Athough effect sizes were large on several measures of
sensory processing and parental responsiveness, group
differences failed to reach statistical significance in this small
sample.

Conclusions: Aithough both groups made gains, there was
broad supportive evidence for greater benefits of the ART
treatment relative to the CS condition on overall development
and adaptive behavior, particularly in the social-
communication domain. These findings support the promise
of parent-mediated early intervention with infants at-risk for
ASD in improving developmental outcomes on standardized
tests. Further analyses of parent responsiveness and sensory
processing functions are warranted with a larger sample.
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Background: The Study to Explore Early Development (SEED)
was funded by the Centers for Disease Control and Prevention
to enhance knowledge of autism spectrum disorder (ASD)
phenotypes and etiologies. SEED presents a unique
opportunity to investigate ASD phenotypes because of its
population- based ascertainment, large sample size, and
comprehensive data collection, including a child
developmental evaluation.

Objectives: Our objective was to describe different phenotypes
(i.e., cognitive, adaptive, social, language, behavioral, medical,
psychiatric, and developmental) of children recruited and
enrolled in SEED. We compared the profile of children
classified as ASD with the profile of children classified as
developmental delay or disorder (DD) and children in the
population control (POP) group.

Methods: Children 2-5 years old were ascertained through
birth certificate records and multiple education and clinic
sources serving children with developmental problems. All
children were screened with the Social Communication
Questionnaire (SCQ) upon enroliment and all families were
asked to complete the Social Responsiveness Scale (SRS).
Information on co-occurring conditions was obtained by
telephone interview. Children without a prior ASD diagnosis
who passed the ASD screen received a limited developmental
evaluation, which included the Mullen Scales of Early
Learning (MSEL) only. Children with a prior ASD diagnosis or
who failed the ASD screen received a comprehensive
evaluation, which included the MSEL, Vineland Adaptive
Behavior Scales (VABS), Autism Diagnostic Interview —
Revised (ADI-R), and Autism Diagnostic Observation Schedule
(ADOS). After the developmental evaluation, all children were
classified into one of four groups: ASD, DD with ASD
symptoms, DD without ASD symptoms, or POP. Children had
to meet ASD criteria on the ADOS and ADI-R, or have

discordance between the instruments resolved, in order to
receive an ASD classification. DD children with ASD
symptoms were those who completed a comprehensive
developmental evaluation but did not meet SEED criteria for
ASD and DD children without ASD symptoms were those who
completed a limited developmental evaluation due to low ASD
risk.

Results: 2,233 out of 3,576 children enrolled had a final study
classification as of May2011: 600 ASD, 244 DD with ASD
symptoms, 591 DD without ASD symptoms, and 798 POP.
The mean age attime of clinic visit did not differ between final
classification groups (M=58.65 months, SD=7.44 months).
There were significant differences between all study groups
on SCQ, SRS, and MSEL scores, with ASD children showing
more deficit than other children. DD children with ASD
symptoms had more cognitive and ASD deficit, but more
adaptive abilities, than DD children without ASD symptoms.
These two groups of DD children also differed in terms of
presence of co-occurring developmental and psychiatric
conditions (e.g., learning disabilities and sensory integration
problems).

Conclusions: SEED ascertainment and recruitment methods
yielded study groups with different phenotypic profiles.
Cognitive and ASD characteristics were normally distributed in
our sample. DD children with ASD symptoms were different
from DD children without ASD symptoms and may represent
children with sub-threshold ASD symptomotology. The unique
study groups enrolled in SEED offer an ideal sample to explore
phenotypic subgroups and etiologic factors associated with
ASD.

103.002 A National Study of Autistic Symptoms in the General
Population of School Age Children and Those
Diagnosed with Autism Spectrum Disorder (ASD). S.
Goldstein’, J. Naglieriz and K. M. Williams*3,
(1)University of Utah School of Medicince, (2)George
Mason University, (3)Multi-Health Systems, Inc.

Background: Autism spectrum disorders (ASD) are associated
with myriad developmental difficulties. However, many of its
current diagnostic synmptoms were historically arrived at by
consensus rather than research. As part of the development of



the Autism Spectrum Rating Scales (ASRS; Goldstein &

Naglieri, 2010), parent and teacher ratings of clinical and non-

clinical children were obtained, affording the opportunity to
study autistic symptoms in a nationally representative sample
as well as those diagnosed with ASD and other disorders.

Objectives: The purpose of the present paper is to identify the
key symptoms of ASDs as measured by the ASRS, using a
large representative sample of children and youth. Results
would provide empirical support and direction for the accurate
diagnosis of ASD.

Methods: Participants included two samples of children aged
6- to 18 years from 70 data collection sites in the U.S. and
Canada. Parents rated 1,881 youth (54.4% male; mean age
11.0 years, SD = 3.7 years; 65.9% White). Most cases (76.9%)
were without a formal clinical diagnosis of any psychological
disorder. Ofthose cases with a diagnosis, the most common
were ASD (43.4%) and ADHD (23.9%). Teachers rated 2,171
participants (51.4% male; mean age = 11.9 years, SD = 3.7
years; 58.5% White). Most cases (76.6%) did not have a
formal clinical diagnosis of any psychological disorder and of
those that did, the most common were ASD (41.9%) and
ADHD (25.2%). The ASRS was designed to assess ASD-
relevant behaviors as rated by parents and/or teachers, and
shows strong reliability and validity (Goldstein & Naglieri,
2010). The 71 Likert-style items are based on a
comprehensive review of current theory and literature on the
assessment of ASDs, DSM-IV-TR and ICD-10 diagnostic
criteria, and the authors’ clinical and research experiences.
Exploratory factor analyses (EFA) and factor congruence
analyses were conducted separately on the parentand
teacher data to identify the ASRS factor structure and its
replicability across demographic groups.

Results: Various EFA criteria suggested the presence of three
correlated factors: (a) Unusual Behaviors (stereotypical and
repetitive behaviors), (b) Self-Regulation (inattention,
impulsivity, non-compliance), and (c) Social/Communication
(difficulties with social interactions, verbal and non-verbal
communication). Factor congruence analyses showed
replication of the factors between sexes (males vs. females),
ethnic groups (White vs. non-White), age groups (6-11 vs. 12-
18 years), and clinical status (clinical vs. general population).

Conclusions: Results from this study provide empirical support
for a three-factor interpretation of ASD: Unusual Behaviors,
Self-Regulation, and Social/Communication. There are
several importantimplications of this factor structure. First, the
Self-Regulation factor that emerged is novel in major
symptomatic descriptions of ASD. Its strong correlation with
the other two ASRS factors implies itis a core feature of ASD,
not a simple co-morbidity. Second, social and
communication synptoms merged into a single factor,
contradictory to many current conceptualizations of ASDs (e.g.,
DSM-IV-TR). Finally, the large nationally representative
sample of general population and clinical children, combined
with the consistency of the factor structure across various
demographic groups and in both parent and teacher ratings,
suggests these results are highly generalizable.

103.003 Demographic and Clinical Correlates of Proposed
DSM-5 Autism Symptom Domains and Diagnosis. R. A
Embacher*!, T. W. Frazier?, E. A. Youngstrom3, A Y.
Hardan*, J. N. Constantino®, P. A Law8, R. Findling”
and C. Eng?, (1)Cleveland Clinic Center for Autism,
(2)Cleveland Clinic, (3)University of North Carolina at
Chapel Hill, (4)Stanford University, (5)Washington
University School of Medicine, (6)Kennedy Krieger
Institute, (7)University Hospitals Case Medical Center

Background:

Understanding the demographic and clinical factors
associated with autism symptoms and diagnosis has both
conceptual and practical implications relevant to assessment
and future research strategies. Specifically, understanding the
pattern of autism symptoms across single and multiple
incidence families can inform the genetic epidemiology of
autism spectrum disorders (ASD). Additionally, distinct patterns
of correlates across proposed DSM-5 social
communication/interaction (SCI) and restricted/repetitive
behavior (RRB) domains mayimply the need for separate
consideration of symptoms, as opposed to only global
symptom severity. Lastly, and most practically, demographic
and clinical correlates may be important factors to consider
when developing or revising measures.

Objectives:



The first aim of this study was to determine the influence of
demographic and clinical correlates on SCland RRB
symptoms, before and after accounting for ASD diagnosis.
The second aim was to determine whether caregiver-reported
SCland RRB symptoms, considered separately, provided
incremental validity in the prediction of ASD diagnosis.

Methods:

We analyzed data from 7,352 siblings included in the
Interactive Autism Network registry. SCl and RRB symptoms
were obtained using caregiver-reports on the Social
Responsiveness Scale. Demographic and clinical correlates
were covariates in separate mixed effects regression models
predicting SCl and RRB symptoms. Demographic and clinical
correlates included: age, sex, race/ethnicity, birth order, and
family type (single vs. multiple incidence), any ADHD, any
anxiety disorder, or intellectual disability. The models were
estimated with and without ASD diagnosis as an additional
covariate to examine whether correlates persisted in
influencing SCI and RRB levels even after accounting for ASD
diagnosis (aim 1). Logistic regression and receiver operating
characteristic curve analyses estimated the incremental
validity of SCl and RRB domains over and above global autism
symptoms in the prediction of ASD diagnosis (aim 2).

Results:

ASD diagnosis was the strongest correlate of caregiver-
reported SCl and RRB symptoms. The presence of any ADHD,
anxiety disorder, or intellectual disability diagnosis also
increased SCl and RRB symptoms, even after accounting for
ASD diagnosis. Non-ASD siblings of multiple incidence
families had elevated symptom levels. However, ASD-affected
siblings from multiple-incidence families had fewer symptoms
than ASD-affected siblings from single incidence families. SCI
and RRB symptoms provided incremental validity in predicting
diagnosis above and beyond global autism symptoms.

Conclusions:

These findings suggest that ASD diagnosis is by far the largest
determinant of quantitatively-measured autism symptoms.
Externalizing and internalizing behavior, cognitive disability,
and demographic factors may confound caregiver-report of

autism symptoms, necessitating a continuous norming
approach to the development and revision of symptom
measures. SCl and RRB symptoms may provide incremental
utility in the screening and diagnosis of ASD. Several
alternative explanations for the autism symptom pattern across
single and multiple incidence families should be considered,
including rater effects and the possibility of unique mixture of
genomic mechanisms across these family types. Future
studies using blinded clinician ratings are needed to tease
apart these alternatives. Additional studies replicating the
pattern of clinical correlates and examining the incremental
validity of SCl and RRB symptoms are needed to enhance the
screening and diagnosis of ASD.

103.004 An Examination of the Proposed DSM-V Criteria for
ASD. A Taheri* and A. Perry, York University

Background:

The DSM-V, currentlyin development, proposes one
diagnosis of Autism Spectrum Disorder (ASD), which will
include individuals currently diagnosed with Autistic Disorder,
Asperger’s Disorder, Childhood Disintegrative Disorder, PDD-
NOS. Instead of the previous 12 criteria , 4 each in the “triad of
impairments”, the criteria are reduced to 3 social-
communication difficulties and 4 repetitive behaviour/interests
criteria, based on research suggesting the social and
communication items load together and are distinct from
repetitive actions, speech, use of objects, and sensoryissues.

Objectives:

The purpose of this study s to report on an initial examination
of the proposed DSM-V ASD criteria in relation to: (a) the DSM-
IV criteria; (b) autism severity; (c) cognitive level; and (d)
adaptive behaviour level. We hypothesized that all children
previously diagnosed with AD or PDD-NOS would meet criteria
for ASD under the DSM-V criteria.

Methods:

The data for this study were based on a retrospective file
review of 131 children (3 to 13 years old), previously diagnosed
with Autistic Disorder (n=93) or PDD-NOS (n=38). Achecklist
was developed consisting of the 7 items from the proposed



DSM-V criteria. An experienced psychologist, who had
originally diagnosed the children using DSM-IV, rated each of
the 7 criteria on a 3-point scale (fully met, partially met, not
met).

Results:

Contrary to our prediction, results indicated that only 63.4% of
the sample met the DSM-V criteria for ASD; 91.6% of children
with AD and 8.4% of children with PDD-NOS. The ASD met
group had significantly higher autism severity on the CARS;
lower Full scale IQ, Nonverbal and Verbal IQ, and lower
adaptive behaviour scores on all domains. However, the age
did not differ between the two groups.

The 7 specific criteria for ASD were examined to determine
the number of children who fully met, partially met, or did not
meet each criterion. In the social-communication domain,
over 80% of children met each of the 3 criteria. For the domain
of restricted, repetitive behaviour only 20% of children met the
criteria for two items “excessive adherence to routines... or
excessive resistance to change” and “highly restricted, fixated
interests” but over 70% met the other two criteria (stereotyped
behaviour and hyper-or hypo-reactivity to sensoryinput).

Conclusions:

Age did not differ between the ASD and non-ASD groups,
suggesting that the criteria were equally sensitive for both
younger and older children within the age range studied.
However, the ASD group were significantly lower on cognitive
and adaptive levels, suggesting the new criteria are sensitive in
identifying autism in lower functioning children, but may be
missing autistic symptomatology as manifestin more capable
children

This study reveals that the new criteria, at least as
implemented in this study, may have low sensitivity in less
impaired children which has significantimplications for both
research and clinical practice. The findings imply that the
proposed DSM-V criteria, if they remain as is, could resultin
many children who should receive a diagnosis being missed.

103.005 Factor Analysis of DSM-IV, DSM-5, and Other Models
of Symptom Structure in Toddlers with Autism

Spectrum Disorder. W. Guthrie*!, V. P. Reinhardt!, L. B.
Swineford?, C. E. Nottke2, C. E. Lord3 and A. M.
Wetherby?, (1)Florida State University, (2)Florida State
University Autism Institute, (3)Weill Cornell Medical
College

Background: Little agreement exists about the exact structure
of autism spectrum disorder (ASD) symptoms, and the DSM-IV
conceptualization has received little empirical support. As
such, several other models have been proposed, including
alternative three-factor models (Boomsma et al., 2008;
Georgiades etal., 2007; vanLang et al., 2006), more
parsimonious two-factor models (Frazer et al., 2008; Gotham
etal., 2007; Snow etal., 2009), and a one-factor model
(Constantino et al., 2004). However, none has emerged as the
best fitting, perhaps due to variations in sample size and
characteristics, and age range. In particular, examining the
phenotypic structure with a broad age range likely fails to
account for developmental changes in symptom presentation.
Symptom structure has not yet been examined specificallyin
toddlers, although itis crucial to understand the phenotype
earlyin development.

Objectives: To compare the relative fit of DSM-IV, DSM-5 and
other proposed models of autism symptom structure using
confirmatory factor analysis (CFA) in a large, representative
sample of toddlers.

Methods: Children were recruited from the FIRST WORDS®
Projects at Florida State University and University of Michigan
Autism and Communication Disorders Center. Children
included had one or more administrations of the Autism
Diagnostic Observation Schedule-Toddler Module (ADOS-T:
Lord, Luyster, Gotham, & Guthrie, in press) between 12-30
months, and received a best-estimate diagnosis of ASD (total
observations=387; unique cases=199). ADOS-T algorithm and
playitems provided indicators of autism symptoms for CFAs.

Results: Five models were specified: (1)one-factor, (2)two-
factor DSM-5, (3)two-factor DSM-5 including playitems in the
social communication domain, (4)three-factor DSM-IV, and
(5)three-factor model proposed by VanLang et al. (2006). A
series of CFAs examining the relative fit of the specified
models was run using Mplus software (Muthen & Muthen,



1998). Weighted Least Squares Mean and Variance Adjusted
was used for estimation, as itis preferred when modeling
ordinal data. DSM-IV, DSM-5, and VanLang models
demonstrated good fitaccording to RMSEA (i.e., values <.08),
CFl,and TLI values (i.e. values=.95). Further comparison of fit
using AIC and BIC, generated by rerunning models using
Maximum Likelihood, indicated that the DSM-5 model
demonstrated the best fit. ltem loadings on factors and
estimates of the relationships between factors will be
discussed.

Conclusions: Results indicated the two-factor structure
proposed for DSM-5 provided the best fitting model for a large,
representative sample of toddlers. These findings lend support
to the use of two distinct domains to characterize features
measured by the ADOS-T, suggesting that although symptom
presentation changes throughout development, factor
structure in toddlers is similar to what has been documented

in older children (Frazer et al., 2008; Gotham et al., 2007;
Snow etal., 2009). T he performance of the two-factor DSM-5
model is also consistent with studies that find that social and
communication deficits represent just one domain, while
repetitive/unusual language may be most likely to load
together with repetitive and stereotyped behaviors. Finally, the
goodness of fit provided by the models, which utilized
observational ADOS-T items as indicators, supports the utility
of this newly developed tool to capture the core components of
the ASD phenotype in toddlers.

103.006 Stability and Predictors of the Developmental Course
of ASD From Childhood to Adolescence. S.C.
Louwerse*', M. L. Eussen?, P. de Nijs', A R. Gool?, F.
Verheij!, F. C. Verhulst! and K. Greaves-Lord",
(1)Erasmus MC - Sophia's Children’s Hospital,
(2)Yulius

Background: Studies regarding the stability of ASD from
childhood until adolescence are sparse. T he few studies
available mostlyincluded individuals with classical autistic
disorder (AD) combined with mild to severe mental retardation,
and concluded that autism is stable throughout life. Currently,
the conceptualisation of autism is much broader and more
insight is needed on the developmental course of individuals
atthe higher functioning end of the autism spectrum (ASD).

Objectives: The first aim of this study was to examine the
diagnostic stability of ASD from middle childhood to
adolescence. The second aim was to investigate putative
predictors from childhood for further developmental course
into adolescence.

Methods: Afollow-up study was performed on a sample of
originally 242 clinically referred, 6 to 12 year old children (T 1:
n=142 ASD, n=100 with subclinical ASD symptoms). Seven
years later, at T2, 170 adolescents (n=113 of the original ASD
group and n=57 of the ‘sub-ASD’ group) took part in diagnostic
assessment with the Autism Diagnostic Observation Schedule
(ADOS) and Autism Diagnostic Interview (ADI-R). Four
developmental course groups were computed based on best
estimate clinical consensus classifications during childhood
and adolescence; 1) persistent ASD, 2) individuals who
improved from an ASD classification to subclinical ASD
symptoms (‘improvers’), 3) persistent sub-ASD, 4) individuals
who declined from subclinical ASD symptoms to an ASD
classification (‘decliners'). The relative amount of individuals
in these groups was regarded (aim 1). To evaluate predictors
of developmental course (aim 2), T1 cognitive functioning,
language abilities, and severity within symptom ASD domains
were compared between the persistent ASD group and
improvers (predictors ofimprovement) and between the
persistent sub-ASD group and decliners (predictors of
decline).

Results: 74% of the individuals received an ASD classification
atboth time points, whereas in 26% of the cases functioning
improved. 68% of the participants who showed subclinical
ASD symptoms during childhood also did not have an ASD
classification during adolescence, but 32% declined into a full
ASD classification. The individuals who improved showed
better language and communication skills during childhood
than the persistent ASD group. Individuals that declined into an
ASD classification had worse language and communication
skills during childhood than the individuals with subclinical
ASD symptoms during both assessment waves. Social
problem levels during childhood were also marginally different
between the groups (p=.06). Cognitive functioning was not
predictive ofimprovement or decline.



Conclusions: In higher functioning individuals, ASD is not as
stable from childhood to adolescence as was previously found
for more severe autism cases. More than one fourth of the ASD
cases no longer meet diagnostic criteria in adolescence, but
also one third of the individuals that did not meet full diagnostic
criteria during childhood, did meet these criteria during
adolescence. Therefore, itis important to re-evaluate the
diagnosis of individuals who showed milder forms of ASD
during childhood once they have reached adolescence.
Language abilityis an important prognostic factor regarding
further developmental course into adolescence, since limited
speech predicts decline, but good pragmatic language ability
predicts improvement.

103.007 Investigating Phenotypic Heterogeneityin Children
with Autism Spectrum Disorder: AFactor Mixture
Modelling Approach. S. Georgiades*!, P. Szatmari', M.
Boyle', S. Hanna', E. Duku', L. Zwaigenbaum?, S. E.
Bryson3, E. Fombonne?, J. Volden?, P. Mirenda®, I. M.
Smith3, W. Roberts, T. Vaillancourt’, C. Waddell®, T.
Bennett' and A. Thompson', (1)Offord Centre for Child
Studies, McMaster University, (2)University of Alberta,
(3)Dalhousie University/IWK Health Centre, (4)Montreal
Children's Hospital, (5)University of British Columbia,
(6) The Hospital for Sick Children, (7)University of
Ottawa, (8)Simon Fraser University

Background: Autism Spectrum Disorder (ASD) is a complex
disorder characterized by notable phenotypic heterogeneity,
which is often viewed as an obstacle to the study of its etiology,
diagnosis, treatment and outcomes. Until recently
researchers have debated whether ASD should be
conceptualized as categorical or as dimensional to better
capture this heterogeneity. However, itis possible thata
complementary model that integrates categorical and
dimensional elements might be the best approach in
delineating the ASD symptom phenotype.

Objectives: The current study uses the novel method of
Factor Mixture Modelling (FMM) that allows for the integration
of categories and dimensions, to stratify children with ASD into
homogeneous sub-groups, based on their scores on the
symptom dimensions of Social Communication Deficits (SCD)
and Fixated Interests and Repetitive Behaviours (FIRB).

Methods: The study sample consisted of 391 newly-
diagnosed children (mean age 38.3 months; 330 males)
participating in a longitudinal study of ASD developmental
trajectories. Data from the Autism Diagnostic Interview-
Revised indexing the SCD and FIRB symptom dimensions
were used in Factor Mixture Modeling to derive subgroups of
children.

Results: Competing models were fit to the data and tested
using a set of goodness-of-fit criteria. Results showed that a “2-
factor/3-class” factor mixture model provided the best fit to the
data. This model describes ASD using three
subgroups/classes (Class 1: 34%, Class 2: 10%, Class 3: 56%
of the sample) based on differential severity gradients on the
SCD and FIRB symptom dimensions. Children within these
subgroups were diagnosed at different mean ages and were
functioning at different mean adaptive, language, and
cognitive levels.

Conclusions: Factor Mixture Modeling is a useful method for
understanding the phenotypic structure of a complex,
heterogeneous disorder such as ASD. Study findings suggest
that the two symptom severity dimensions of SCD and FIRB
proposed for the DSM 5 can be used to stratify preschool
children with ASD empirically into three homogeneous
subgroups. Clinical and research implications are discussed.

103.008 The Autism Mental Status Exam: Sensitivity and
Specificity Using Consensus Diagnosis. D. Grodberg®,
P.M. Weinger, L. V. Soorya, A. Kolevzon and J. D.
Buxbaum, Mount Sinai School of Medicine

Background: The Autism Mental Status Exam (AMSE) is a
brief diagnostic observational assessment tool that structures
the way we observe and record social, communicative and
behavioral functioning in individuals with ASD (Grodberg,
2010). The AMSE comprises 8 operationalized items, which
include: eye contact, interest in others, pointing skills,
language, pragmatics, stereotypy, preoccupations, and
sensitivities. The strong clinical utility of the AMSE derives
from its low clinical burden. The AMSE does not add extra
work to a clinician’s exam, but rather structures the way data is
observed and recorded. Each item is scored on a 0-2 scale
yielding total scores that range from 0-16. Apreliminary study



indicates that the AMSE has excellent inter-rater reliability and
classification accuracy when compared to the Autism
Diagnostic Observation Schedule (ADOS) in a high-risk
population. This is the first study to assess the sensitivity and
specificity of the AMSE using consensus diagnosis.

Objectives: To investigate the sensitivity and specificity of the
AMSE using current DSM-IV-TR criteria and the proposed
DSM-5 criteria for autism. This study seeks to determine the
most effective cutoffs that predict clinical consensus diagnosis
supported by ADOS and ADI-R in a high-risk population.

Methods: 136 children, adolescents and adults between age
19-months and 45-years received comprehensive autism
diagnostic evaluations. Evaluations included an initial intake
performed bya child and adolescent psychiatrist or a
psychologist with autism expertise; the AMSE was
administered in the context of this clinical evaluation.
Participants were then administered an ADOS by a different
clinician and, in most cases, an ADI-R was performed.
Consensus diagnosis was ascertained by a team of clinicians
using data from the clinical evaluation and diagnostic
assessments. Subjects were grouped into two diagnostic
categories: ASD and non-ASD. In an effort to assess the
AMSE's predictive validity using current DSM-IV-TR criteria
and proposed DSM-5 criteria, Analysis #1 grouped all PDD-
NOS cases into the ASD category and Analysis #2 grouped
PDD-NOS cases into the non-ASD category.

Results: Within this high-risk sample, 68% of subjects received
a clinical diagnosis of Autistic Disorder or Asperger’s Disorder,
12% received a diagnosis of PDD-NOS, and 20% received
other axis | diagnoses. ROC curve analysis was used to
determine the most effective criterion cut-off scores on the
AMSE. In Analysis #1, which reflects DSM-IV-TR criteria, area
under the ROC curve (AUC) was 0.91 (95%ClI: 0.858-0.971).
An AMSE cutoff score of 25 predicted ASD diagnosis with
sensitivity of 90% and specificity of 89%. In Analysis #2, which
more closely reflects proposed DSM-V criteria, the AUC was
0.88 (95%Cl: 0.809-0.946). An AMSE score of =6 predicted
ASD diagnosis with sensitivity of 79% and specificity of 79%.

Conclusions: T his study demonstrates that the AMSE provides
a standardized method to rapidly assess signs and symptoms

of ASD. Findings indicate that the AMSE holds promise as a
useful observational assessment tool for use with individuals
suspected of ASD. Findings support the validity of the AMSE
and add to previous results suggesting that the AMSE
accurately predicts ASD diagnosis, even when rigorous
standards for diagnosis are applied.
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104.001 Decreased Akt and Changes in Relative Levels of
TrkB Isoforms in Autism. C. Nicolini*! and M.
Fahnestock?, (1)University of Trieste, (2)McMaster
University

Background: Defects in synaptic development and plasticity
are thought to lead to autism. Since brain-derived neurotrophic
factor (BDNF) plays a crucial role in synaptogenesis and
synaptic plasticityin the developing and mature brain, altered
BDNF signaling could contribute to the pathogenesis of
autism. We have previously found increased BDNF levels in
post-mortem brain tissue of subjects with autism compared to
controls, as measured by ELISA and a genetic association
between the high-affinity BDNF receptor, TrkB, and autism has
been reported. TrkB is expressed in three splice variants. Full-
length receptors (TrkB-FL) contain an intracellular catalytic
tyrosine kinase domain and mediate classic neurotrophic
BDNF signaling. Conversely, the two truncated TrkB isoforms
are able to bind and sequester BDNF but, lacking tyrosine
kinase activity, cannot elicit the normal cellular response to
BDNF. We hypothesize that altered relative levels of TrkB
receptor isoforms may contribute to deficits in BDNF signaling
which account for aberrant neuronal function in autism. BDNF
is believed to regulate dendritic development through TrkB
activation of the PI3K-Akt-m T OR signaling pathway. We
propose that dysregulation of the pathway may occur at
different levels including ligand, receptors, and downstream
signaling cascade effectors.

Objectives: To investigate whether or not the BDNF/T rkB
signaling pathway is disrupted in autism by comparing protein



expression of TrkB isoforms and Aktin cortical tissue of autism
versus control subjects.

Methods: We measured protein expression of TrkB isoforms
by Western blotting in post-mortem fusiform gyrus tissue of
autism (n=11) and control subjects (n=13), and determined
TrkB-FL and truncated TrkB isoform ratios. As a downstream
effector of the BDNF/TrkB pathway, we next examined total Akt
protein expression by Western blotting in the same cohort.

Results: We found significantlyincreased truncated TrkB
isoforms, significantly reduced TrkB-FL and a highly
significant reduction of the TrkB-FL/truncated TrkB protein
ratio in autism subjects compared to controls. Akt protein
levels were also significantly decreased in autism compared
to control tissue.

Conclusions: Decreased TrkB-FL and Akt levels in autism
suggest downregulation of the BDNF/T kB signaling pathway.
In addition, increased truncated TrkB isoforms may
abnormally sequester the high levels of BDNF seen in autism.
These findings point to an impaired cellular response to
BDNF in autism. Moreover, a dysfunctional PI3K-Akt-mTOR
pathway activated by BDNF through T rkB receptors may
contribute to changes in dendritic development, thereby
affecting communication at synapses. Aberrant cellular
response to BDNF maylead to defects in synaptic
development and plasticity which could account for the
behavioral deficits typical of autistic disorder.

104.002 Elevated Fetal Steroidogenic Activityin Autism. S.
Baron-Cohen*1, B. Auyeung?, B. Ngrgaard-Pedersen?,
D. M. Hougaard2, M. W. Abdallah?, L. Melgard?, A.
Cohen?, L. Ruta' and M. V. Lombardo?, (1)Autism
Research Centre, University of Cambridge, (2)Statens
Serum Institute, (3)Aarhus University Faculty of Health
Sciences

Background: Autism Spectrum Conditions (ASC) are much
more common in males. One hypothesized biological
mechanism that could potentially influence this male bias is
fetal testosterone (FT) or more generally the broader
steroidogenic pathway leading to the synthesis of testosterone
(Baron-Cohen etal 2011, PLOS-Biology, Baron-Cohen et al,
2005, Science). Sex steroids are well established as an

epigenetic fetal mechanism for modifying gene expression
and a host of other molecular/cellular factors in early brain
development and may be helpful as predictive markers for
those who may be atincreased risk for later diagnosis.

Objectives: To test for the first time the hypothesis that fetal
steroidogenic activityis elevated in individuals who later
receive a diagnosis of ASC.

Methods: 62 male cases of classic autism (without a
comorbid diagnosis of 'mental retardation’) or Asperger
Syndrome and 231 typical male controls were selected from
the Historic Birth Cohort, a biobank of amniocentesis samples
taken from the Danish population since 1993. Using mass
spectrometry we assessed the concentration of 4 hormones in
the A4 steroidogenic pathway tied explicitly to CYP17
enzymatic pathway (i.e. progesterone, 170-
hydroxyprogesterone, androstenedione, and testosterone) in
amniotic fluid sampled during weeks 10-20 of gestation.
Cortisol was also measured as a control hormone that is not
within the main A4 sex steroid biosynthesis pathway. Analysis
of the main hypothesis (that A4 pathway hormones are
elevated in ASC) consisted of computing the multivariate
Wilk’s lambda statistic within a permutation test (re-computed
over 1,000,001 iterations). Further classification analyses were
implemented using logistic regression and classification
performance measures were compared to null distributions
estimated under chance conditions via permutation tests.

Results: Apermutation test (1,000,001 iterations) on the
multivariate Wilk's lambda statistic showed that when testing
all hormones there was an overall group difference in the
direction of ASC>Control (p=0.01). Following up this
multivariate result with tests on each hormone individually, we
found that concentration of all 4 steroidogenic hormones in
the A4 pathway were elevated in the ASC group, but there was
no between-group difference in cortisol concentration.
Logistic regression was then used to classify diagnostic status
using all hormones. Classification accuracy, specificity, PPV,
and NPV were all significantly higher than chance values
estimated by permutation tests (all p<0.02). Sensitivity
approached statistical significance (p=0.06).



Conclusions: This work represents the first direct verification
that fetal exposure to sex steroids is elevated in those who later
receive a diagnosis of autism. Given the role of sex steroids in
a host of interactions at the genetic and molecular/cellular
level, this finding represents an important breakthrough in
understanding early factors that contribute to the
pathophysiology of ASC. Classification analyses show that
while these markers are statistically significantin predicting
later diagnosis status, such markers should not be used as a
fetal test. Future work comparing autism to other
neurodevelopmental conditions will be important in clarifying
the specificity of such markers to autism, and how such fetal
hormones impact the neurodevelopment of autism.

104.003 Is Prenatal T estosterone Exposure Associated with
Early Vocabulary Development? A Prospective Cohort
Study. L. P. Hollier*1, E. Mattes?, M. T. Maybery', J. A
Keelan', M. Hickey® and A. Whitehouse', (1)University
of Western Australia, (2) Telethon Institute for Child
Health Research, (3)University of Melbourne

Background: Prenatal exposure to androgens is known to
affect fetal brain maturation and later neurocognitive function.
Baron-Cohen (2002) proposed that exposure to enhanced
concentrations of prenatal androgens, may play a causal role
in autism. Communication difficulties are at the core of ASD,
and any aetiological theory mustincorporate a plausible
explanation of this symptom. However, research on the effects
of prenatal androgen exposure has been limited by indirect
measures of androgens (e.g. 2D:4D ratio) and small
unrepresentative samples.

Objectives: The aim of this studyis to investigate whether
circulating fetal testosterone concentrations are associated
with language developmentin early childhood, using umbilical
cord serum testosterone as a surrogate measure of prenatal
testosterone exposure in a large unselected birth cohort. We
hypothesised that higher fetal testosterone concentrations will
be inversely related to spontaneous language abilityin early
childhood.

Methods: Umbilical cord serum samples taken immediately
after deliveryin a subset of the Western Australian Pregnancy
Cohort Study (N=373; M=197, F=176) were assayed for

testosterone by liquid chromatography-mass spectrometry.
Expressive vocabulary was measured at two years of age
using the Language Development Survey (LDS; Rescorla,
1989). Arange of sociodemographic variables posited to
influence neurocognitive outcomes were also investigated.

Results: Cord blood testosterone levels were significantly
correlated with spontaneous language at two years in males
(r=-.19, p=.007) but not females (r=.08). Multivariate regression
analyses found that, when a range of sociodemographic
variables were controlled for, testosterone concentrations
significantly predicted spontaneous language developmentin
males, such that higher concentrations were associated with
lower LDS scores (8=-.159, p=.025).

Conclusions: These findings indicate that higher circulating
fetal testosterone concentrations at birth may be associated
with slower language development in early childhood among
males. T his relationship did not extend to females. The
significant association in males may have implications for
developmental disorders that involve poor language
development, such as autism.

104.004 Impaired Development of Brain and Behavior in Mice
with 16p11.2 Deletion Found in Autism. G. Horev*,R.
Puzs and A. A Mills, Cold Spring Harbor Laboratory

Background:

Autism is a genetically determined neurodevelopmental
syndrome, yet, its diagnosis is based primarily on behavioral
assessmentand its etiology remains elusive. Anumber of copy
number variations (CNVs) have been associated with autism.
For example, deletion of 16p11.2 occurs in approximately 1%
of autism patients, making it one of the most common
rearrangements associated with autism. Our recent work
indicates that chromosome engineered models of 16p11.2
CNVs have profound brain architectural and behavioral
phenotypes, providing the first functional evidence for the
causal role of 16p11.2 dosage in autism.

Objectives: The goal of this studyis to gain mechanistic
insightinto impairments in neurodevelopment and behavior in
mice with chromosomal rearrangements corresponding to
16p11.2.



Methods: We will monitor the behavior of our 16p11.2 CNV
models using a video tracking system to characterize motor
and feeding deficits in the neonates. We will also characterize
the temporal and spatial expression pattern of genes mapping
to 16p11.2 byimmunohistochemical analyses of brain
sections from neonates and embryos.

Results: We used chromosome engineering to generate mice
with the deletion allele (df) as well as those with the reciprocal
duplication allele (dp) of the chromosomal region syntenic to
human 16p11.2. Our behavioral analyses revealed that df/+
mice differ from controls in multiple measures, with dp/+ mice
having reciprocal effects. Using MRI, we identified eight
distinct brain regions of df+ mice with significantlyincreased
volumes. At weaning, df+ mice are underrepresented, but
throughout embryogenesis and immediately after birth, ratios
are Mendelian. Further examination revealed that some df/+
neonates lack milk sacs in their stomachs; these mice die
within 48 hours of birth. The cause of lethality in half of the df/+
mice is currently unknown. Immunohistochemistry revealed
that the expression of MapK3, a gene within 16p11.2 and a
major component of ERK signaling, is specifically expressed
in neurons that form circuits with the hypothalamus. Our work
provides the first functional evidence that 16p11.2 dosage has
a profound effect on both behavior and brain anatomy.
Furthermore, these findings suggest that the alterations in
behavior and brain architecture are due to an impairment of
the hypothalamus. The hypothesis that hypothalamic defects
link brain anatomy, behavior, and neonatal death may have
importantimplications in autism.

Conclusions:

Autism is usually diagnosed between 2-3 years of age, but
precisely when its earliest signs develop is unknown. Here we
use mouse models harboring chromosomal deletions
associated with autism to define the window in which defects
are first noticed, and to assess how this affects the behavior in
the neonate. Mapk3-expressing neural circuits that pass
through the hypothalamus are impaired in df+ mice, and may
be responsible for feeding problems and behavioral defects
after birth. If these findings extend to humans, it would explain
the feeding problems described in patients with 16p11.2
deletions. We believe that by determining the early

consequences of 16p11.2 deletions, we will provide the
foundation for approaches for early diagnosis and intervention
in autism.

104.005 AMouse Model for the Human Chromosome
16p11.2 Copy Number Variation. T.Portmann*',R.
Mao', P. Bader?, G. Panagiotakos', M. Miller', M.
Shamloo® and R. E. Dolmetsch’, (1)Stanford University,
(2)Department of Molecular and Cellular Physiology

Background: Arecurrent copy number variation (CNV) on
chromosome 16p11.2 resulting in a 550 kilobase genomic
deletion is a high penetrance risk factor for autism spectrum
disorder (ASD).

Objectives: In order to understand the molecular mechanisms
underlying ASD mouse models are a valuable tool. The
human chromosome 16p11.2 CNVis amenable to modeling
in rodents as all 27 genes in the locus are highly conserved on
mouse chromosome 7F3.

Methods: Using Cre-lox technology and two-step homologous
recombination, we have generated a mouse model for the
human 16p11.2 deletion.

Results: Mice heterozygous for the 27 genes in this region
(16p11+/-) display low body weight, and lower survival rate
prior to weaning. Adult 16p11+/- animals are less prolific in
breeding. Anatomical analysis of the brain suggests increased
brain size and deficits in the organization of multiple brain
regions including cerebral cortex and cerebellum at early
postnatal stages. Behavioral phenotyping of the 16p11+/- mice
suggests hyperactivity, altered habituation to a novel
environment, and possibly altered social behavior.

Conclusions: Our data suggest a fundamental role of the
genes affected by the human 16p11.2 CNVin the development
of the central nervous system and in complex behaviors.

104.006 Autism-Relevant Social Abnormalities and Cognitive
Deficits in Engrailed-2 Knockout Mice. J. Brielmaier*?,
J. M. Senerth’, P. G. Matteson2, M. Genestine3, J. L.
Silverman?, J. H. Millonig?, E. DiCicco-Bloom?® and J. N.
Crawley', (1)NIMH/NIH, (2)Center for Advanced



Biotechnology & Medicine, (3)Robert Wood Johnson
Medical School

Background: Several association studies have identified the
homeobox transcription factor ENGRAILED 2 (EN2) as a likely
autism susceptibility gene (Gharani et al. 2004; Benayed et al.
2005; Wang et al. 2008; Sen etal. 2010; Yang et al., 2010). In
the mouse, En2 serves as a patterning gene of hindbrain and
cerebellum, and impacts neurogenesis and development of
monoamine systems (Joyner, 1996; Simon et al., 2005; Cheh
etal., 2006). We previously reported that monoamine system
developmentis disrupted in mice with a deletion in En2,
producing elevated levels of these transmitters in midbrain and
hindbrain regions and reduced levels and axonal fibers in
forebrain structures, with the greatest changes occurring in
norepinephrine and its biosynthetic enzyme tyrosine
hydroxylase (Lin etal., 2010; Genestine etal.,2011). These
monoamine system abnormalities were accompanied by
increased depression-relevant behavior in the forced swim test
(Linetal., 2010).

Objectives: To understand additional consequences of En2
mutations on behaviors relevant to autism, we conducted
comprehensive behavioral phenotyping of En2 mutant mice,
employing social, communication, repetitive, and cognitive
behavioral assays, and a series of control measures for
physical abilities.

Methods: Male and female wildtype (+/+), heterozygote (+/-)
and null mutant (-/-) litermate offspring were tested on multiple
measures of social interactions and social approach,
communication, repetitive behaviors, cognitive abilities,
anxiety and depression-relevant behaviors, sensory and motor
functions, exploratorylocomotor activity, general health
parameters and a sequence of neurological reflexes. To
evaluate the robustness of the behavioral abnormalities
detected, two separate cohorts representing all three
genotypes were evaluated.

Results: En2 -/- mice exhibited robust deficits in reciprocal
social interactions as juveniles and adults, and absence of
sociabilityin adults, replicated in two independent cohorts. No
genotype differences were detected on measures of ultrasonic
vocalizations in social contexts, and no stereotyped or

repetitive behaviors were observed. Fear conditioning and
water maze learning and memory were impaired in En2 -/-
mice. High immobilityin the forced swim test, reduced
prepulse inhibition, mild motor coordination impairments and
reduced grip strength were additionally detected in En2 -/-.
Parameters of general health, olfactory abilities, exploratory
locomotor activity, anxiety-like behaviors and pain responses
did not differ across genotypes, indicating that the social and
cognitive deficits detected in En2 -/- mice were not attributable
to physical or procedural confounds.

Conclusions: Our results are consistent with the subset of
assays previously reported in En2 -/- mice (Cheh etal. 2006).
Higher immobility on forced swim replicates our previous
report (Lin etal. 2010) and suggests a depression-like
phenotype in En2 -/- mice. Our findings support the
interpretation that deletion of the neurodevelopmental gene
En2in mice results in multiple behavioral phenotypes relevant
to the diagnostic and associated symptoms of autism, offering
a translational model for investigating mechanistically-driven
therapeutics. We are currently assessing the potential of
chronic oral treatment with desipramine, which selectively
inhibits norepinephrine reuptake, to reverse the autism-
relevant behavioral abnormalities and reduced forebrain
norepinephrine levels detected in En2 -/- mice.

104.007 Motor Abnormalities in Mice Lacking Major Isoforms
of Shank3. Y. H. Jiang*, Duke University

Background: SHANKS is a synaptic scaffolding protein
enriched in the postsynaptic density (PSD) of excitatory
synapses. Small microdeletions and point mutations in
SHANKS3 have been identified in a subgroup of individuals with
autism and individuals with chromosome 22q13.3
microdeletion syndrome (Phelan-McDermid syndrome).
Manyindividuals with Phelan-McDermid Syndrome show an
autism phenotype including social-communication
abnormalities, repetitive behaviors, and delayed cognitive and
motor development.

Objectives: To evaluate the role of SHANKS in the
development of motor and other behavioral deficits associated
with autism in Shank3 mutant mice.



Methods: We generated Shank3 isoform specific (exons 4-9
deletion, ¢4-9) and complete knockout (exons 4-22 deletion, &4
22) mutant mice using a conventional and Cre-loxP gene-
targeting approach. All Shank3 mice used in the experiments
had been backcrossed for more than seven generations onto
a C57BL/6J background. Mice were assessed for
biochemical, morphological, electrophysiological, and
behavioral abnormalities. Motor assessmentincluded the
following: 1) a test of in which animals attempted to balance
on an accelerating rotorod, 2) a test of balance in which they
walked along narrow bars and “foot-faults” were counted, and
3) measurement of stride length and width and fore and rear
foot-placement rotation-angle during movement.

Results: Isoform-specific Shank3¢4-9 homozygous mutant
mice displayed abnormal social behaviors, altered
communication patterns, repetitive behaviors and impairments
in learning and memory. Mutant mice also demonstrated
deficiencies in gait and foot-misplacement tests in both sexes,
but Shank3¢4-9 - male mice showed more severe impairments
than females in motor coordination as assessed with a rotorod
test. Shank3¢4-9 mice had reduced levels of Homer1b/c,
GKAP and GluA1 atthe PSD, and showed attenuated activity-
dependent redistribution of GluA1-containing AMPA receptors.
Subtle morphological alterations in dendritic spines were also
observed. Analysis of Shank3¢4-22 mice is ongoing and data
will be presented.

Conclusions: We conclude that loss of major Shank3 species
produces biochemical, cellular and morphological changes,
leading to behavioral abnormalities in mice that bear
similarities to human patients with autism and SHANK3
mutations. Prominentamong these behavioral abnormalities
were significant motor impairments that disproportionately
affect male mutant mice suggesting compromised
development of functional brain systems underlying motor
developmentin SHANKS deficiency associated autism.

104.008 Anatomical Phenotyping in the IntegrinB3 Mouse
Model Related to Autism. J. Ellegood*, R. M.
Henkelman and J. P. Lerch, The Hospital for Sick
Children

Background: The serotonin system, and genes relevant to it,
are emerging as strong autism susceptibility candidates.
IntegrinB3 is one of those genes. IntegrinB3 participates in cell
adhesion and cell-surface mediated signaling

(http://gene sfari.org), and has been shown to be associated
with autism in a large mutiplex study (Weiss et al. 2006a),
Further, IntegrinB3 gene expression has been shown to
correlate with another autism susceptibility gene, the serotonin
transporter gene (SLC6A4) (Weiss et al 2006D).

Objectives: The purpose of this study was to examine the
volume changes in the Integrin3 knockout mouse model
related to autism with high resolution MRI.

Methods: Specimen Preparation — Sixteen B6/129 fixed
mouse brains were examined, 8 wild-type and 8 Integrin3
knockout mice.

MRI Acquisition - A7.0 Tesla MRI (Varian Inc., Palo Alto, CA)
was used to acquire anatomical images of brains within skulls.
AT2-weighted, 3D fast spin-echo sequence was used, with a
TR of 325 ms, and TEs of 10 ms per echo for 6 echos, field-of-
view of 14 x 14 x 25 mm3 and matrix size = 250 x 250 x 450
giving an image with 0.056 mm isotropic voxels. T otal imaging
time was ~12 h.

Data Analysis — We use image registration to align a
neuroanatomical atlas defining 62 brain regions towards each
scan. Volumes of structures for each mouse were calculated
in mm3. Group differences in volume were calculated using t-
tests, multiple comparisons controlled using the false
discoveryrate (q value).

Results: The total brain volume of the Integrin3 knockout was
found to be 12% less than that of the corresponding wild-type;
therefore, the brain regions were calculated as relative
volumes (% total brain volume). The corpus callosum, which
is widelyimplicated in autism as being thinned or smaller in
volume, was also found to be decreased in size in the
IntegrinB3 mouse model (6%, g=0.01). Further, in spite of the
large relative volume decreases in 14 of the 62 regions, there
were a few (6) regions thatincreased in size, the aymgdala
(8%, q=0.01) was one of those regions, which is particularly
interesting as it has been related to emotions, memory, and



social interaction all of which are relevant to the autism
phenotype. Also we looked specifically at changes in the
raphe nuclei, due to their relevance to the serotonin system,
and we noticed localized decreases within the nuclei
themselves, which may have had some impactin the
neurological development.

Conclusions: The IntegrinB3 mouse model used here shows
some characteristic anatomical changes that are relevant to
autism and the serotonin system in general. Further, when we
compared the changes to 18 other mouse models related to
autism, the changes found here correlated best with the BTBR
mouse, which has been shown to have altered serotonin
transporter functionality (Gould et al. 2011) as well as the
Neuroligin R451C which displayed similar white matter
changes as the IntegrinB3 mouse. Interestingly, the changes
found in the IntegrinB3 did not correlate well with the SLC6A4
mouse as expected due to there close association.

Animal Models Program
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105.001 1 Absence of Engrailed 2 (En2), the Autism Spectrum
Disorder (ASD) Associated Gene, Produces
Developmental Changes in Hippocampal
Neurogenesis and Apoptosis. M. Genestine*, L. Lin',
S.Prem',Y. Jiang', R. D. Dhiman?, J. C. Ho', J. H.
Millonig? and E. DiCicco-Bloom?, (1)Robert Wood
Johnson Medical School, (2)Center for Advanced
Biotechnology & Medicine

Background:

We have found the EN2 gene to be associated with ASD in 3
different datasets, and disease associations have been
reported by 6 other groups. En2 is a transcription factor that is
expressed in and patterns the mid/hindbrain region where
monoamines neurons originate. Importantly, hindbrain
monoamine neuron projections are the sole source of
forebrain norepinephrine (NE) and serotonin. Significantly,
ASD patients exhibit 1) many behaviors influenced by
monoamines, 2) abnormal development of serotonin systems,
3) positive responses to monoamine antagonist, risperidol.

Previously, we found that En2 knock out (KO) mice exhibited
decreased monoamines, especially NE, in cerebral cortex
and hippocampus due to reduced innervation by the locus
coeruleus. Monoamines impact development, and in humans
as in mice, monoamine levels correlate with brain growth. In
En2 KO, 35% reductions in forebrain NE levels were
associated with smaller hippocampus (-12%) and striatum (-
13%). To explore relationships of reduced monoamines with
brain growth, we defined neurogenesis in hippocampal
dentate gyrus (DG) and subventricular zone (SVZ).

Objectives:

We aim to define changes in brain growth, neurogenesis and
cell death in En2 KO mice.

Methods:

Immunohistochemical markers of neural progenitors (Sox2,
Dcx), apoptosis (Cleaced-caspase3, CCP3; pyknotic bodies)
and proliferation (BrdU, PCNA) were assessed on brain
sections. To define survival, newly born cells labeled by BrdU
injection at P21 were quantified 3 weeks later at P42.

Results:

At P21, En2 KOs exhibited increases in proliferation (BrdU
+127%, PCNA +86%) and apoptosis (CCP3 +77%, Pyknotic
body +66%) in DG. Similar changes were also observed in the
SVZ (BrdU +65%, CCP3 +46%), indicating general
dysregulation of neurogenesis. While proliferation was
increased 2-fold at P21, the excess cells failed to survive 3
weeks later. At P21, there is no increase in pools of early
(Sox2+) or late (Dcx+) neural precursors. However, we expect
that more precursors will be in the cell cycle, which we will
define by performing double immunostaining for markers of
cell identity (Sox2+, Dcx+, nestin+), proliferation (BrdU+) and
apoptosis (CCP3+).

Conclusions:

Eventhough En2 expression is restricted to the mid/hindbrain
region, its mutation induces reductions in forebrain size and
monoamine neurotransmitters. In En2 KO hippocampus, both
cell death and proliferation are increased, suggesting that



neurogenesis is dysregulated. While underlying mechanisms
remain to be defined, these studies suggest that altered En2
expression in the hindbrain produces abnormal forebrain
growth, one feature of ASD. In separate studies in
collaboration with JN Crwaley, these mice exhibit reduced
social interactions, deficits in contextual fear conditioning and
abnormal cognition. These studies now lay a foundation to
explore therapeutic interventions using monoaminergic drugs
to rescue the ASD associated structural and behavioral
phenotypes presentin this model.

105.002 2 An mGIluR5 Negative Allosteric Modulator Improves
Social Deficits and Decreases Repetitive and
Stereotyped Behaviors in Mouse Models of Autism. J.
L. Silverman*, D. G. Smith?, S. J. Sukoff Rizzo2, M. N.
Karras', K. R. Fonesca?, D. L. Smith?, R. H. Ring2 and
J.N. Crawley', (1)NIMH/NIH, (2)Pfizer Global Research
and Development

Background:

Antagonists of mGIuRS receptors, which modulate
glutamatergic neurotransmission, are in clinical trials for
Fragile X syndrome, the major genetic cause of intellectual
disabilities. Approximately 30% of Fragile X cases meet the
diagnostic criteria for autism. To evaluate mGIuRS receptor
modulation as a potential intervention target for autism, we
tested a mGIuR5 negative allosteric modulator in mouse
models of autism.

Objectives:

Our experiments assess the preclinical efficacy of a novel
mGIuRS receptor modulator, PF-05212391, as a potential
intervention target for autism spectrum disorders in BT BR
T+tflJ (BTBR), a mouse model of autism.

BTBR displays multiple behavioral phenotypes with face
validity to all three of the diagnostic symptoms of autism,
including well-replicated low sociability, low levels of
vocalizations in social settings, and high levels of repetitive
self-grooming (Yang etal., 2009; Scattoni et al., 2010;
Silverman etal., 2010). PF-05212391 was similarly tested in
C58/J mice (C58), which display high levels of stereotyped
jumping (Ryan etal., 2010), and a control strain, C57BL/6J
(B6).

Methods:

BTBR, C58 and B6 were given an intraperitoneal injection of
PF-05212391 (0.3 mg/kg, 1.0 mg/kg, or 3.0 mg/kg) or vehicle
(10% Tween-80 in saline) 30 minutes before behavioral
testing or collection of brain and plasma samples for
pharmacokinetic and ex vivo receptor binding analyses. BTBR
and B6 were tested in one of three behavioral tasks: (1) social
approach in our three-chambered apparatus (Yang etal.,
2011), self-grooming in a clean standard mouse cage fora 10
minute test session (Silverman etal., 2010), and open field
locomotor activity as a control measure to detect confounding
drug-induced behavioral sedation (Silverman etal., 2010).
Number of vertical jumps in a clean mouse cage and open
field locomotion were measured in C58 mice. Two cohorts of
BTBR and B6 were tested at NIMH in Bethesda, MD. One
cohort of BT BR and B6 and one cohort of C58 were tested at
Pfizer in Groton, CT.

Results:

PF-05212391 strongly reduced repetitive self-grooming in
three cohorts of BT BR mice tested in two different laboratory
environments. PF-05212391 also reduced stereotyped
jumping in C58 mice. Effective doses of PF-05212391 on
repetitive or stereotyped behavior in BT BR or C58 mice,
respectively, corresponded to 30-90% mGIuR5 receptor
occupancylevels in brain homogenates, and did not produce
signs of sedation, as measured in the open field locomotor
exploration test. Most intriguingly, PF-05212391 partially
rescued the striking lack of sociabilityin BTBR on parameters
of social approach. The relationship between free, unbound
brain levels of PF-05212391 and mGIuR5 occupancy were
similar across all three mouse strains.

Conclusions:

Corroborative results across multiple cohorts of mice and two
laboratories provide strong preclinical evidence thata novel,
potent and selective mGIluR5 negative allosteric modulator
reduces repetitive and stereotyped behaviors in two mouse
models of autism. Further, PF-05212391 improves
parameters of sociability in the BT BR model. These findings
raise the possibility that a single targeted pharmacological



intervention may alleviate multiple diagnostic behavioral
symptoms of autism.

105.003 3 Assessment of Structural Brain Differencesin a
Mouse Model of Autism Using Magnetic Resonance

Imaging. B. A Babineau*!, J. Ellegood?, J. P. Lerch?,R.

M. Henkelman? and J. N. Crawley!, (1)National Institute
of Mental Health , (2) The Hospital for Sick Children

Background: The BTBR T+ tflJ (BT BR) inbred strain displays
behavioral phenotypes relevantto all three diagnostic
symptoms of autism including deficits on multiple social tasks,
low vocalizations and scent marking in social settings and
high levels of repetitive self-grooming (McFarlane et al., 2008;
Yang etal., 2009; Silverman et al. 2010; Wohr et al, 2011;
Scattoni etal., 2011).

Objectives: To assess differences in neuroanatomy and white
matter microstructure between the BT BR mouse and two
control strains: C57BL/6J (B6) and FVB/AntJ (FVB) and
compare behavioral measures with neuroanatomical
variables.

Methods: 12 BTBR, 12 B6 and 12 F\VB were bred from adult
pairs purchased from The Jackson Laboratory.

Behavioral Testing and Perfusions: Social approach and self
groom assessment were conducted on day P75 (+/- 2 days).
Perfusions were completed on day P77 (+/- 2 days).

Social Approach Task: Sociability was tested in an automated
three-chambered apparatus. In this task, sociability is
measured by comparing the amount of time the experimental
mouse spends with the novel mouse to time spent with the
novel non-social object (Yang etal. 2011).

Self-Grooming Assessment: Mice were scored for
spontaneous grooming behaviors when placed individually in
a clean, empty, mouse cage (Silverman etal. 2010).

Magnetic Resonance Imaging (MRI) Acquisition - A7.0 Tesla
MRI scanner was used to acquire anatomical images of fixed
brains as well as Diffusion Tensor Images (DT1) to assess
changes in the white matter microstructure. T otal imaging
time for a set of 16 (anatomical) or 3 (DTI) brains imaged in
parallel was ~12 h or 14 h for the two methods, respectively.

Data Analysis - To compare the volumetric and white matter
changes, the brain images (or b=0 s/mm2 images for DT)
were registered together. For the volume measurements the
registration resulted in deformation fields for each individual
brain, which were used to calculate the individual volumes of
62 different structures from a segmented population average
(Dorr etal. 2008). For the white matter structural changes the
mean Fractional Anisotropy (FA) was calculated in the same
62 different structures. Group differences were calculated
using t-tests, multiple comparisons were controlled using the
False Discovery Rate (FDR).

Results: Significant brain volume differences were seen
between the BT BR and both control strains in many regions.
Areas of particular interest include regions often implicated in
autism. For example, the hippocampus was larger in BTBR as
compared to both B6 (9.64%, q<0.001) and FVB ( 4.24%,
q<0.001). In contrast, the striatum was significantly smaller in
BTBR (12.08%, q<0.01 vs. B6; 4.68%, q<0.01 vs. F\VB). BTBR
cerebellar cortex was significantly larger than B6 cerebellar
cortex (15.69, g<0.001) but significantly smaller than FVB
cerebellar cortex (2.32%, q<0.01). DT | analysis and behavioral
correlations to brain-based variables are ongoing.

Conclusions: Volumetric differences were found in BTBR
brains as compared to two control strains. Many of these
differences occur in regions implicated in autism. These
findings along with results from DT | analysis and correlations
with behavioral measures will further enhance our
understanding of the BTBR mouse model of autism.

105.004 4 New Touch Screen Technology for Evaluating
Cognitive Flexibilityin Mouse Models of Autism. P. T.
Gastrell*!, M. N. Karras', M. Solomon2, J. L. Silverman’
and J. N. Crawley', (1)NIMH/NIH, (2)Department of
Psychiatry, MIND Institute, Imaging Research Center

Background:

The social and communication impairments in individuals
with autism spectrum disorders may be compounded by
additional difficulties with executive functions. Children on the
autism spectrum often show intactlearning on simple tasks
but display deficits on aspects of inhibitory control, cognitive
flexibility, and relational learning tasks as compared with age



matched controls (Christetal., 2011; Solomon etal., 2008;
Solomon etal.,2011). Ourlaboratoryis interested in
examining analogous cognitive deficits in mouse models of
autism. Emerging literature indicates that mice are capable of
complex visual discriminations and higher order tasks using
methods and operant equipment that are similar to those used
in humans and non-human primates (Brigman et al., 2005;
Busseyetal., 2001).

Objectives:

Our long term objective is to investigate the hypothesis that the
social and communication deficits in autism are related to
cognitive disabilities. Impaired generalization (Stokes and
Baer, 1977), deficits in cognitive flexibility or set shifting
(Hughes etal., 1994; Ozonoff et al., 2004; Verte et al., 2006),
and dysfunctional relational learning (Solomon et al., 2011)
have been reported in autistic children and adults. Anew
technology, touch screen-based operant equipment for mice,
incorporates capabilities for probing higher cortical
functioning. The objective of the present experiments was to
design and develop sophisticated touch screen cognitive tasks
for mice. Our approach is based on the existing literature,
using earlier equipment, for analogous tasks to measure
executive functions mediated by the frontal cortex. Using
novel methodologies for mice that parallel methods and
equipment used in humans, we seek to understand complex
cognitive capabilities of mice with genetic mutations
associated with autism. To begin this endeavor, we employed
the standardized inbred strain BT BR T+tflJ (BT BR) mouse
model of autism, which displays social, communication, and
repetitive behavioral abnormalities (Yang et al., 2009; Scattoni
etal., 2011; Silverman etal., 2010).

Methods:

BTBR and C57BL/6J (B6) control mice were trained on a
visual discrimination learning task and its reversal, as a
measure of cognitive flexibility which involves inhibition of
prepotent responses. Learning was assessed in touch
screen-based operant equipment as described previously for
mice (Brigman et al., 2008; Izquierdo et al., 2006) using
commercially available touch screen chambers (Bussey-
Saksida touch screen chamber for mice, Campden

Instruments, UK) and its associated software (Abetll, Lafayette
Instruments).

Results:

Our preliminary results indicate that BT BR are similar to B6
during the early shaping and training phases of the operant
task. However, BT BR displayed slower initial discrimination
learning compared to B6 control mice. Reversal learning is in
progress. More complex tasks, including a relational learning
task, are being designed and tested for validity for future use in
BTBR and mutant mouse models.

Conclusions:

Here we provide preliminary data on the feasibility of operant
touch screen tasks to measure cognitive flexibilityin mice,
using methods and equipment that are more closely
analogous to procedures used in humans. We envision the
automated touch screen system as a new research tool for
exploring higher cognitive functions relevant to social
cognition in mouse models of autism.

105.006 6 The Human AVPR1ABAC Transgenic Mouse: A
Preclinical Model for Elucidating the Role of AVPR1Ain
Autism Spectrum Disorders. R. A Charles*!, N.
Takahashi', T. Sakurai’, L. Young? and J. D.
Buxbaum', (1)Mount Sinai School of Medicine,
(2)Emory University

Background: Genetic studies have demonstrated an
association between arginine vasopressin receptor 1A
(AVPR1A) and ASDs. Furthermore, knockout mouse models
and wole studies have demonstrated the importance of the
AVPR1Areceptor in mediating behaviors associated with
ASDs. Thus, the AVPR1Areceptor has been highlighted as a
keyplayer in ASDs. Central vasopressin signaling is regulated
by AVP release and AVPR1Areceptor binding and expression.
In particular, the brain AVPR1A expression pattern differs
across species and this is thought to be a critical determinant
of behavior, as evidenced by rodent and primate studies.
Interspecies differences in AVPR1Athus limit the potential
clinical translation of any rodent studies. We propose that
generating a mouse expressing the human form of AVPR1A
will provide a more relevant in vivo system in which we can



better understand the human AVPR1Areceptor, its role in
modulating behaviors associated with ASDs, while providing a
preclinical model for the evaluation of treatments targeting the
receptor.

Objectives: The purpose of this study s to generate transgenic
mice expressing only human AVPR1Aand to validate these
animals via biochemical and behavioral analyses.

Methods: To generate fully humanized transgenic animals
expressing only the human AVPR1A, we performed BAC
transgenesis followed by an extensive series of selective
breeding. Integration of the BAC was tested by PCR genotyping
using primers directed at the non-conserved 5’ flanking region
of gene and mRNA expression was measured using UPL-
based quantitative PCR. The AVPR1A protein expression
pattern was mapped and quantified in transgenics by
performing autoradiographic ligand binding using AVPR1A
selective I-125 ligands. Preliminary behavioral tests have been
performed, including measures of anxiety, social behavior and
sensorimotor gating.

Results: In transgenic animals, the AVPR1Aligand binding
was more intense and widely distributed than the expression
pattern observed in wildtype controls. The human AVPR1A
protein expression pattern showed some overlap with
documented expression in humans and primates, including
expression in regions distinct from the endogenous murine
receptor. Given previous animal model studies as well as our
data showing changes in expression in the lateral septum,
ventral pallidum and amygdala among other regions in the
transgenic animals, we expect behavioral alterations,
particularlyin social interaction and anxiety, to be
demonstrated. Studies are ongoing but, preliminary results
suggest that there may be changes in these behaviors in the
humanized mouse as compared to wildtype and knockout
animals.

Conclusions: Our findings demonstrate that transgenic
animals robustly express human AVPR1Aand the expression
pattern is different from that of the wildtype animal, with
similarities to the expression of humans and primates. These
results suggest that the human and mouse forms of the
AVPR1A gene are differentially regulated by cis-acting

elements. Given that differential expression patterns of
AVPR1Ahave been suggested as important determinants of
behavioral differences between species, mice expressing the
human receptor may be informative of human AVPR1A
signaling and circuitry with possible therapeutic relevance to
ASDs.

105.007 7 Neuroanatomical Alterations in Conditional Met
Mutant Mice. J. M. Smith**, J. Xu2 and E. M. Powell2,
(1)University of Maryland Baltimore, (2)University of
Maryland School of Medicine

Background:

Hepatocyte growth factor/scatter factor (HGF/SF) and its
receptor, Met, are involved in the development of the forebrain,
and MET has been identified as a susceptibility loci for autism.
In neural tissue, HGF/SF binding to Metinduces a signaling
cascade that can influence cell migration, proliferation, and
formation of neurite processes. Previous studies have shown
that grey and white matter volumes are altered in individuals
with ASD relative to healthy controls.

Objectives:

HGF/SF and Met are known to be expressed in the developing
telencephalon, and changes in HGF/SF or Met expression
appear to alter proliferation and formation of processes in
neurons. This study employed mutant mice with a targeted
mutation of Met in the cerebral cortex and hippocampus to
examine how changes in HGF/SF-Met signaling could lead to
structural alterations in the forebrain.

Methods:

We employed a mouse line with a floxed Met allele coupled
with an Emx1-Cre driver to ablate Met signaling in the cerebral
cortex and hippocampus beginning on embryonic day 10.5.
This study used structural MRlimaging as well as histological
and immunocytochemical techniques to examine the effects
of this mutation on brain structure in adult as well as post-natal
day 30 (P30) mice.

Results:



Adult mice lacking normal Met expression in the cerebral
cortex show alterations in both white and grey matter
structures, including the cortex, corpus callosum,
hippocampus, and striatum. Most structures are unaffected in
P30 mice. Histological analysis also shows altered cortical
lamination in these mice.

Conclusions: Our data suggest that loss of Met function in the
cerebral cortex and hippocampus can lead to anatomical
changes in both cortical and sub-cortical structures.

105.008 8 Maternal Immune Stimulation During Pregnancy
Leads to a Pro-Inflammatory Phenotype in Offspring.
M. Mandal*', R. Donnelly?, S. Elkabes® and N. M.
Ponzio*, (1) UMDNJ - Graduate School of Biomedical
Sciences, (2)Department of Pathology and Laboratory
Medicine, UMDNJ - Graduate School of Biomedical
Sciences, (3)Department of Neurology and
Neuroscience, UMDNJ - Graduate School of
Biomedical Sciences, (4)Department of Pathology and
Laboratory Medicine, UMDNJ - New Jersey Medical
School

Background: Epidemiological studies show that infection
during pregnancyis associated with increased risk of
neurodevelopmental disorders in children. In rodents, injection
of pregnant dams with infectious pathogens or agents that
mimic viral or bacterial infections (e.g., poly(l:C) and LPS) also
leads to neurological and behavioral abnormalities in
offspring, as well as developmental changes in theirimmune
system. These animal models are used to investigate
diseases such as schizophrenia and autism.

Objectives: One objective of the present studyis to determine
ifin utero exposure of the fetus to cytokines elicited by
maternal immune stimulation (i.e., first hit), results in a
developmental programming of the immune system. Asecond
objective is to determine whether these changes

persist postnatally and into adulthood, such that upon
subsequent exposure to an immune stimulus (i.e., second hit),
offspring exhibit an altered response.

Methods: Female C57BL/6 (B6) mice were immunized with
allogeneic Balb/c spleen cells. One month later, immune and
immunologically naive wild-type (WT) B6 female mice were

mated with B6 males. On gestational day 12, pregnant dams
were injected i.p. with PBS (control) or poly(l:C), and scored for
sickness behavior prior to and after injections. Sera and
amniotic fluids from dams were tested for the presence of
multiple cytokines, using a bead-based multiplex Luminex
platform, and lymphocyte phenotype/functional analyses were
performed on their offspring. In addition, offspring were given
second immune stimulus, either byi.p. zymosan injection to
induce a localized antigen non-specific acute inlammatory
response or MOGas.ss to induce a systemic antigen-specific
experimental autoimmune encephalomyelitis (EAE). Offspring
were assessed for qualitative and quantitative differences in
their responses to these immune stimuli.

Results: Overall, pregnant dams injected with poly(l:C)
showed significant sickness behavior and transient increases
in levels of pro-inflammatory cytokines in sera and amniotic
fluids at 2hrs postinjection compared to PBS-injected
pregnant dams, indicating successful maternal response to
poly(:C). Poly(I:C)-induced changes in the levels of pro-
inflammatory cytokines positively correlated with the sickness
behavior in pregnant mice. FACS analysis of in vitro activated
spleen cells from offspring of poly(l:C)-injected (compared to
PBS-injected) dams showed preferential differentiation toward
Th17 cell development. Offspring of poly(l:C)-injected dams
also showed heightened acute inflammatory responses as
shown by significantly higher numbers of total peritoneal
exudate cells (predominantly neutrophils), and significant
increases in levels of pro-inflammatory cytokines in sera and
peritoneal cavity fluid after zymosan injection. In addition,
offspring of poly(l:C)-injected dams also exhibited significantly
earlier onset and higher frequency of clinical symptoms of EAE
following immunization with MOG3s.ss.

Conclusions: These results demonstrate that offspring of
poly(l:C)-injected dams possess a pro-inflammatory
phenotype, thus exhibiting more robust innate and adaptive
responses upon postnatal immune stimulation. Such “fetal
programming” of offspring from poly(I:C)-injected dams not
only persistinto neonatal and adult life, but also can have
profound consequences on health and disease.

105.009 9 Animal Model of Autism Induced by Prenatal
Exposure to Valproate: Changes in Hipocampal Glial



Parameters. V. Bambini-Junior*!, R. B. Silvestrin', F.
Galland', L. D. Bobermin', A. Quincozes-Santos’,R. T.
Abib?, C. Batassini', G. Brolese', R. Riesgo? and C.
Gottfried", (1)Federal University of Rio Grande do Sul
(UFRGS), (2)Universidade Federal do Rio Grande do
Sul - Brasil

Background: Different theories have emerged trying to solve
‘the autism puzzle” and, although research in autism has
ewolved, its etiology remains unknown lacking an objective
diagnostic criteria and treatment options. Environmental
conditions have emerged as strong risk factors after
epidemiological studies evidencing that maternal exposure to
infections, ethanol and valproic acid (VPA) could lead to
autism. Aithough most studies focus on neuronal parameters,
glial cells have been gaining more attention in the last years.
Astrocytes also have emerged as sophisticated cells which
participate in a variety of functions vital for normal brain
development, adult physiology and pathology and there are
evidences showing the involvement of glial cells in ASD, such
as increased GFAP expression, alterations in astrocytic
aquaporins and connexins and mutant glial adhesion
molecules. Therefore we focus on the glial activity, related to
glutamate metabolism, on the animal model of autism
induced by VPA.

Objectives: By means of the VPA-induced animal model of
autism we aimed to characterize some astrocytic parameters,
such as glutamate uptake, glutamine syntethase (GS) activity
and glutathione (GSH) content in the hippocampus from
young and adult male rats prenatally exposed to VPA.

Methods: Females received a single intraperitoneal injection
of valproic acid (600 mg/kg, 250 mg/mL diluted in NaCl 0.9%)
in the 12.5th day of pregnancy. Male litters were killed by
decapitation at post natal day 15 (P15 group) or 120 (P120
group), had their brains removed and the hippocampal
samples were keptin -80°C until the assays (GS activityand
GSH content) were performed, except the glutamate uptake,
which were carried out with fresh tissue. Data are presented
as meanzSE and were analyzed statistically by Student's ttest.
P<0.05 were considered as statistically significant. All analyses
were carried out using the Statistical Package for Social
Sciences (SPSS) software.

Results: Glutamate uptake was not statistically different at
P15. At P120 there was a significantlyincrease in glutamate
uptake in VPAgroup (0.99+0.07 nmol/mg protein/min),
compared to the control samples (0.38+0.05 nmol/mg
protein/min). The next question aimed to understand a
possible destiny to the intracellular glutamate, particularly at
P120 which had a higher glutamate uptake. Glutamine
synthetase activity assessed in hippocampal samples
obtained from P15 and P120 rats. At P15, GS activity
increased 42.8% in VPA group when compared to the control
group. However, the opposite effect occurred at P120 rats,
where VPA group decreased 26.8% the activity of GS when
compared to the control group. Other metabolic destiny of
glutamate is GSH, which content was evaluated in
hippocampal structures obtained from 15 and 120 days old
rats. There was no difference in GSH content at P15 but at
P120 rats, VPAgroup had 26.8% increase in GSH content as
compared to the control group.

Conclusions: Once were found glial alteration on glutamate
metabolism of VPArats, the present data highlights that
astrocyte clearance of glutamate from the synaptic cleftand its
metabolic destiny are important aspects to be considered from
both physiopathologic and pharmacological approaches in
ASD.

105.010 10 Animal Model of Autism Induced by Prenatal
Exposure to Valproate: Behavioral Changes and Liver
Parameters. G. Mueller de Melo**, V. Bambini-Junior?,
L. Rodrigues?, G. Behr!, M. S. Michels', M. Dutra®, G.
D. Nunes', G. Zanatta', R. Riesgo3 and C. Gottfried!,
(1)Federal University of Rio Grande do Sul (UFRGS),
(2)University of So Paulo (USP), (3)Universidade
Federal do Rio Grande do Sul - Brasil

Background: Even though twin studies show a strong genetic
componentin ASD and multiple interacting genetic factors as
the main causative determinants of autism the etiology
remains unknown. However, in addition to the genetic
predisposition, epidemiological studies indicate thatitis
necessary for these genetic factors to interact with exposure to
environmental factors e.g. prenatal exposure to xenobiotics,
such as thalidomide and valproic acid (VPA). Based on these
evidence, a rodent model to study autism was proposed. The



single injection of VPA on the pregnantrat lead to an offspring
with several altered behaviors.

Objectives: The main aim of this work was to investigate
additional behavioral rodent similarities with autism, as well
as, liver redox parameters after prenatal exposure to VPA.

Methods: The behavioral tests we performed in young rats
were sociability tests in a three chambered apparatus (one
phase) and Y-maze; and in adult rats were sociability tests in a
three chambered apparatus (two phases) and Morris Water
Maze. Liver cytotoxicity was investigated by the serum activity
of the hepatic enzyme markers aspartate aminotransferase
(AST) and alanine aminotransferase (ALT). Moreover, the
activity of two important antioxidant enzymes, superoxide
dismutase (SOD) and catalase (CAT) and oxidative damage,
by damage on lipids (T BARS), damage on proteins (-SH and
carbonyl content) had also been quantified in liver samples.

Results: Young rats from the VPA group presented aberrant
approach to a stranger rat, decreased conditioned place
preference to conspecifics, normal spatial learning and a lack
of flexibility to change their strategy. As adults, they presented
inappropriate social approach to a stranger rat, decreased
preference for social novelty, apparently normal social
recognition and no spatial learning deficits. Examination of the
liver from the VPA group presented significantlyincreased
(12%) levels of CAT activity, no alteration in SOD activityand a
decrease in the SOD/CAT ratio. TBARS, sulfhydril and
carbonyl contents, and serum levels of aminotransferases
remained unchanged.

Conclusions: In summary, rats prenatally exposed to VPA
presented decreased flexibility to change strategy and social
impairments similar to the autism symptoms, contributing to
the understanding of neurodevelopmental alterations and
oxidative imbalance associated to the ASD.

105.011 11 Investigation of Vocalization and Play Behavior in
Juvenile Offspring of Maternal Inmune Activated
Female Mice. J. Schwartzer*, M. Careaga, P. Ashwood
and R. F. Berman, University of California, Davis, MIND
Institute

Background: Activation of the maternal immune system is
associated with an increased risk for autism and
schizophrenia. While animal models have increasingly been
used to investigate the behavioral and biological
consequences of maternal immune activation in adult
offspring, few findings have demonstrated alterations in
juvenile behaviors. Moreover, differences in genetic
background may confer increased sensitivity to the
developmental effects of maternal immune activation.
Therefore itis important to consider how various mouse
strains may respond uniquely to the effects of maternal
immune activation

Objectives: Investigate whether maternal immune activation
alters ultrasonic vocalizations and juvenile play behavior in
offspring of two mouse strains.

Methods: Pregnant female mice were exposed to a single
injection of polyinosinic-polycytidylic acid [Poly(I:C)], or vehicle
control, on gestational day 12.5 and offspring were measured
for differences in ultrasonic vocalizations and juvenile play
behaviors

Results: Offspring of females exposed to Poly(l:C) exhibited
increased frequency of vocalizations on postnatal day 10 of
development. Interestingly, pups from immune activated
females displayed alterations in social interaction during
juvenile play with a novel mouse.

Conclusions: Maternal immune activation on gestational day
12.5 results in altered patterns of ultrasonic vocalizations and
juvenile interactions in offspring. These findings support the
link between maternal infection and increased prevalence of
autism.

105.012 12 Effects of Environmental Enrichment on Autism-
Related Behaviors in the BTBR T+TflJ Mouse. S.E.
Reynolds*!, S. Cameron?, C. MackiewiczZ, A. Millette?,
M. Urruela2 and D. P. Devine?, (1) Virginia
Commonwealth University, (2)University of Florida

Background: Some core features of autism have been
identified in the BTBR mouse including social deficits and
repetitive and stereotyped behaviors. In addition, sensory
processing differences and anxiety-like behaviors have been



reported in this mouse model. In humans, amelioration of
some autism-related behaviors has been reported using
sensory integration treatments which share core features of
the animal sensory-enrichment paradigm. T o date, no studies
have looked at the effects of environmental enrichment on
autism-related behaviors in the BT BR mouse. T herefore, the
purpose of this study was to see if environmental enrichment
influenced the development of social deficits, repetitive
behaviors, exploratory behavior, and sensory responsivity in the
BTBR mouse model of autism.

Objectives: 1) Examine differences in autism-related
behaviors between BT BR and control (B6) mice at baseline
(7-8 weeks) to expand upon and replicate previous studies
using this animal model; 2) Compare changes in autism-
related behaviors in BTBR mice following 30 days in either an
enriched or standard housing condition.

Methods: T hirty one mice were divided into one of four
experimental groups: Control Enriched (8), Control Standard
(8), BTBR Enriched (8), and BT BR Standard (7). Baseline
testing was done between 7-8 weeks of age; upon completion
of this testing mice were placed in either enriched or standard
housing for thirty days. The enriched housing cage was a
large dog kennel divided into three levels with wire mesh.
Novel items were placed in the enriched cage every 5 days. At
the end of the 30 days, post-testing was conducted. The
following behavioral tests were conducted at pre-test and post-
test: Auditory and T actile Startle Responsivity, Open Field,
Socialization (3-chambered apparatus), Lower Order
Repetitive Behavior (LRB) and Higher Order Repetitive
Behavior (HRB) paradigms. The LRB paradigm focused on
the animal’s repetitive grooming behavior while the HRB
paradigm examined patterns of object exploration.

Results: At pretest BTBR mice showed no differences in
socialization compared to the B6 controls, however they
groomed significantly more often, showed diminished auditory
and tactile startle responses, and showed less exploratory
behavior in the open field. At post-test BTBR mice housed in
the enriched condition spent significantly more time engaged
in social sniffing of a novel mouse and significantly less time
grooming (LRB) compared to BT BR mice housed in standard
condition. Enriched BT BR mice also showed a trend towards

increased exploratory behavior in the open field, while BTBR
mice housed in a standard condition showed a significant
decrease in exploratory behavior at post-test.

Conclusions: Similar to previous authors, we found that BTBR
mice exhibit autistic-like behaviors including high rates of
repetitive grooming. Unlike previous reports, we did not find
these animals to be hypersensitive to tactile stimuli, nor did we
see differences in social behavior at baseline. Our results
suggest that environmental enrichment may be beneficial in
reducing lower-order repetitive behaviors, increasing social
interaction, and increasing exploratory behavior in this animal
model; findings may help guide outcomes research for
children with autism using sensory integration treatment.

105.013 13 Sensory and Motor Behaviors in Rats Treated
Postnatally with Sodium Valproate. S. E. Reynolds', A
Millette? and D. P. Devine*2, (1) Virginia Commonwealth
University, (2)University of Florida

Background: Approximately 80% of children with Autism
Spectrum Disorders (ASD) exhibit altered responses to normal
environmental sensations. Behavioral patterns of over-
responding and under-responding, specifically to touch and
sounds, have been widely described. Motor coordination
deficits have also been identified in this population. An animal
model has been established in which two core features of
autism (i.e. social deficits, repetitive behaviors) are elicited
through injection of sodium valproate during sensitive periods
of brain development. While this model resembles some
features of autism, we do not yet know the full spectrum of
behaviors these animals exhibit. Specifically, we do not know if
the range of sensory responsivity seen in children with ASD is
represented in this model; only patterns of over-
responsiveness have been documented in the more
commonly used pre-natal valproate rat model. The purpose of
this study was to characterize sensory and motor patterns in
the post-natal valproate rat model of autism.

Objectives: Compare auditory and tactile startle responses,
sensory gating, and motor coordination in rats post-natally
exposed to sodium valproate and rats with no valproate
exposure.



Methods: T hirty-four Long-Evans rats were bred in our lab.
Pups were randomly assigned to either the valproate or control
group, with similar numbers of males (11 control, 13 valproate-
treated) and females (5 control, 5 valproate-treated) per group.
The teratogen valproate was delivered post-natally on days 6-
12, with rats receiving a signal i.p. injection of valproate
(dissolved in 0.9% saline, pH~7.3) of 150 mg/kg/day. Liter
mate controls received a saline injection. All rats underwent
testing for tactile and auditory responsiveness and auditory
sensory gating (pre-pulse inhibition) on post-natal day (PND)
23 and day PND45. Motor testing was done on day 52 and
included a video-recorded vermicelli handling task and a
sunflower eating task.

Results: Valproate-treated rats exhibited significantly smaller
auditory startle responses compared to responses of control
rats. These differences were presentin male rats on PND23
and PND45. Female rats treated with valproate showed
significantly smaller responses on PND45 but not on PND23.
Tactile startle response magnitude did not differ significantly
between groups. Group differences in prepulse inhibition were
onlyseen on PND45, with valproate rats inhibiting less than
controls.

The Sunflower Seed Eating task and the third trial of the
Vermicelli Handling task were completed significantly slower
by the valproate-treated group. During the Vermicelli Handling
task, valproate-treated rats made significantly more paw
adjustments and dropped the pasta significantly more often
than the control rats. Valproate-treated rats were found to use a
unilateral technique significantly more often than control rats
and had more observed twirls, failure to contact reaches and
atypical postures than the control group.

Conclusions: Findings suggest that post-natal valproate
treatment elicits sensory and motor features often seen in
individuals with ASD. Further, the hypo-sensitivity seen in post-
natally valproate-treated rats contrasted with hyper-sensitivity
previously reported in pre-natally valproate-exposed rats. T his
suggests that timing of teratogenic exposure during early brain
development may be important to consider when investigating
the neurobiological basis of sensory-motor impairments in
ASD.

105.014 14 ARat Model of Sensory Integration Impairment for
Therapeutic Drug Development: Autoradiographic
Observations in Postmortem Brain. A Mahendra*!, J.
Skefos!, M. Ghulam?, E. Levinz and M. Bauman',
(1)Boston University School of Medicine, (2)Duke
Institute for Brain Sciences

Background: Pre-pulse inhibition (PPI) is a process in which
the motor response to a startling stimulus is inhibited by a less
intense stimulus immediately preceding it. Diminished PPI
represents one of the many sensory integration impairments
observed in patients with schizophrenia and autism.

Objectives: The objective of our project s to explore potential
neuropharmacological mechanisms of clozapine-mediated
PPlimprovement.

Methods: In the current study 36 female Sprague-Dawley rats
were used to study mixed-modal PPl with an acoustic
prepulse and a tactile (air-puff) startling stimulus. Animals
were chronically administered via osmotic minipump the

NMDA glutamate receptor antagonist, dizocilpine (0.15
mg/kg/day), the H1 histamine receptor antagonist, pyrilamine
(50 mg/kg/day), the combination of the two drugs or the saline
vehicle (N=9/group). Following the completion of these
psychopharmacological studies, we performed postmortem
radioligand assays on histological sections to determine
behaviorally relevant shifts in H1 receptor and nicotinic
acetyicholine receptor binding within five brain regions in
these animals: the hippocampus, amygdala, superior and
inferior colliculi, and the anterior cingulate cortex.

Results: During the first week of administration pyrilamine
caused a significant (p < 0.025) main effect of improving PPI.
There was no indication of lessening of this effect with
dizocilpine co-exposure. T he addition of pyrilamine to
dizocilpine treatment significantly (p < 0.025) improved PPI
relative to dizocilpine alone.

Conclusions: H1 receptor antagonism is one of the proposed
therapeutic mechanisms of the atypical antipsychotic drug
clozapine, which has marked H1 antagonistic effects. These
results implicate attenuation of histaminergic transmission
within the anterior cingulate and heightened acetyicholine
transmission in the limbic system as an important focus of



further study into treatment for disorders of sensory integration
and behavioral inhibition.

105.015 15 Glial Activation in a Mouse Model of Fragile X
Syndrome. L. K. K. Pacey*, S. Guan, |. Xuan and D.R.
Hampson, University of Toronto

Background: Fragile X Syndrome is a neurodevelopmental
disorder caused bya mutation in the X-linked FMR1 gene that
results in complete loss of the protein product FMRP.
Approximately 25% of individuals with Fragile X meet the
diagnostic criteria for Autism Spectrum Disorders (ASDs).
Postmortem studies have identified neuroinflammation and
glial activation in the brains of individuals with idiopathic ASDs
and studies suggest a similar pathology may be presentin
Fragile X Syndrome. Whether neuroinflammatory changes are
pathogenic or protective in these disorders remains to be
determined.

Objectives: To characterize neuroinflammatory changes and
glial activation in the cerebellum of a mouse model of Fragile
X Syndrome (FMR1 KO mice) at various developmental time
points.

Methods: Quantitative immunohistochemistry and Western
blotting were used to compare the expression of glial markers
in wild-type and FMR1 knockout mice at several
developmental time points.

Results: Expression of the astrocyte marker GFAP was
significantlyincreased in the cerebellum of FMR1 knockout
mice. In females, this difference was evident as early as
postnatal day 30 (PND30) and persisted into adulthood.
Increased GFAP expression was detected in male FMR1 KO
mice in adulthood, but not at PND30. No differences in
expression were detected at PND7 in either sex. Expression
of S100B, which stains Bergmann Glia, was significantly
increased in adult FMR1 KO mice, but was not different at
earlier ages. CD68 expression (a marker of microglia) was not
differentin FMR1 KO cerebellum at PND7 or in adults.

Conclusions: Upregulation of glial markers in the cerebellum
of a mouse model of Fragile X Syndrome indicate astrogliosis
as early as one month after birth that persists into adulthood.

105.016 16 Risperidone Alleviates a Probabilistic Reversal
Learning Deficitin the BTBR T+ TflJ Mouse. D. A
Amodeo*, J. A Sweeneyand M. E. Ragozzno,
University of lllinois at Chicago

Background:

The BTBR T+ tflJ (BTBR) mouse models repetitive behaviors
and restricted interests as observed in autism spectrum
disorder (ASD). We recently demonstrated that BTBR mice
exhibit a probabilistic reversal learning deficit compared to
that of C57BL/6J (C57) mice. Risperidone, the most
commonly prescribed FDA-approved drug to treat irritability in
ASD, reduces repetitive self-grooming behavior in BTBR mice.
Unknown is whether risperidone may be effective in treating
other repetitive behaviors such as behavioral inflexibility.

Objectives:

The present experiment investigated whether acute
risperidone treatment affects probabilistic reversal learning in
a spatial discrimination test in BTBR and C57 mice.

Methods:

BTBR mice were tested on acquisition, retention and reversal
learning of a spatial discrimination using a 80/20 probabilistic
learning procedure. In the spatial discrimination, mice were
trained to obtain a cereal reinforcement from one of two food
wells placed in distinct locations within a rectangular-shaped
maze. The “correct’ choice was reinforced on 80% of trials
and the “incorrect’ choice was reinforced on 20% of trials.
Twenty-four hours after completion of acquisition learning,
mice received a retention test followed immediately by reversal
learning. Mice received injections of 0, 0.06, or 0.12 mg/kg of
risperdone 30 min prior to the reversal learning test. The
learning criterion for the acquisition, retention and reversal
learning phases were each 6 consecutive correct trials.

Results:

BTBR and C57 mice performed similarlyin initial acquisition
and retention of a spatial discrimination as previously
observed. Vehicle-treated BT BR mice required significantly
greater number of trials to achieve reversal learning criterion



compared to that of C57 mice. Risperidone 0.12 mg, but not
0.06 mg, attenuated the reversal learning impairmentin BTBR
mice. Analysis of reversal learning errors, indicated that
risperidone 0.12 mg treatment decreased regressive errors in
BTBR mice, thus facilitating the maintaining of a new choice
pattern after being initially selected.

Conclusions:

BTBR mice comparable to that observed in ASD individuals
exhibitimpairments in probabilistic reversal learning. The
present findings indicate that acute risperidone treatement
alleviates a reversal learning deficitin BT BR mice.
Risperidone may serve as a potential treatment for reducing
cognitive flexibility deficits in ASD.

105.017 17 Defects of Lipid Slgnalling in Early Neuronal
Development and the Implications in Autism Spectrum
Disorders. R.Bhogal*, H. Liand D. A Crawford, York
University

Background: Autism is a neurodevelopmental disorder
caused by many genes in addition to the contributing
environmental factors, which together determine the broad
severity of autism phenotype. Recent literature suggests that
defects in lipid signalling pathways contribute to the pathology
of autism spectrum disorder (ASD). The plasma membrane
phospholipids serve as a supply of bioactive molecules such
as prostaglandins E2 (PGE2) important for normal function of
the brain. Abnormalities in lipid metabolism due to oxidative
stress, infection or inflammation, events thatincrease the level
of PGE2, have been linked with malformations in the nervous
system resulting in ASD. Moreover, increased level of fatty acid
metabolites have been reported in many cases of ASD.
Interestingly, recent studies have also shown a cooperative
regulation of PGE2 signaling with the early developmental
pathways such as wingless (Wnt). T aken together these
studies provide strong evidence for the important role of lipids
in the nervous system. Our study will further investigate the role
of PGEz in early neuronal development.

Objectives: We have previously shown that PGE2 can
interfere with cell function in vitro via modulation of calcium
dynamics in neuronal cells. In this study we use an in vivo
system to investigate (1) the molecular mechanisms

associated with concentration-dependent PGEz signalling in
the nervous system, and (2) its interaction with other pathways
during early development.

Methods: We use brain tissues derived from mice deficientin
COX-17and COX-2" (enzymes that synthesize PGE>) to
detect gene expression using microarray technology. Wild-
type mice administered with exogenous PGE> during a critical
prenatal stage were also studied. Custom Tagman plates for
real-time PCR encompassing selected PGE2 and Wnt-target
genes were used to observe differences in gene expression.
Moreover, expression of affected proteins was studied using
Western blot. We tested the PGE: effects on brains derived
from the embryonic days 16.5 and 19, and postnatal day 8.

Results: We detected various differentially expressed genes
found in the COX-1-- and COX-2-- mice with critical
neurodevelopmental functions, such as modulators of cell
migration, signaling molecules during early development,
neuronal differentiation and maturation. Wild-type mice
exposed to various doses of PGE2 also show differentially
expressed genes involved in neuronal synapses, and
morphology of dendritic spines.

Conclusions: In this study, we found that abnormalities in the
lipid signalling pathway as a result of genetic defects (Cox-1-
and Cox-2) and using exogenous drugs to alter the PGE>
signaling pathway, caused changes in expression levels of
crucial neurodevelopmental genes during early stages of brain
development. Dysregulation of important functioning genes
may give some insight to the pathology of ASDs.

105.018 18 Further Behavioral Characterization of An Inbred
Mouse Model of Restricted, Repetitive Behavior. A M.
Muehimann*, A Mihalik, D. Koppuzha and M. H. Lewis,
University of Florida

Background: Although autism spectrum disorder (ASD) is a
highly heritable complex genetic disorder, clinical and animal
studies have provided only very limited findings with respect to
the genes controlling restricted, repetitive behavior (RRB). It
appears, however, that RRB is likely influenced by genes that
are largelyindependent of those that influence the social or
communication deficits. Moreover, RRB appears to be familial
and several candidate genes have been advanced (e.g.,



GABRBS3, SLC6A4, SLC25A12). Animal models with the
requisite validity could aid substantiallyin identifying genomic
factors associated with RRB. Thus, in order to investigate the
genetics of RRB, we have further characterized the expression
of the restricted, repetitive behavioral phenotype reported in the
C58/J inbred mouse strain (Moy et al., 2008; Ryan et al, 2009).
Careful, quantitative characterization of the behavioral
phenotype is critical for subsequent genotype-phenotype
correlations.

Objectives: 1) to assess both repetitive motor behaviors
(“lower order” RRB) as well as to assess restricted behaviors
and resistance to change (‘higher order” RRB) in C58 mice. 2)
to compare the behavior of C58 mice on these measures to
C57BL/6 mice, a genetically closely related strain that does
not appear to exhibit appreciable levels of motor stereotypy; 3)
to assess repetitive motor behavior in the offspring of the
C58XC57BL/6 F1 intercross.

Methods: We assessed repetitive motor behavior across the
12 hour dark cycle using automated apparatus and video-
recording. We used a holeboard exploration task to assess
restricted behavior, a reversal learning water T-maze task to
assess resistance to change, and the marble-burying task to
assess perseverative motor responding.

Results: C58 mice displayed high levels of spontaneous
repetitive motor behavior, averaging 7,951 stereotyped
responses (range of 2,918 to 14,679) for the 12 hour dark
cycle whereas the C57BL/6 strain averaged only 29 responses
(0 to 296) over the same period. These responses consisted
of repetitive vertical jumping and backward somersaulting. No
significant strain differences were noted in the holeboard
exploration task. C58 mice engaged in less marble-burying
than C57BL/6 mice and marble-burying was significantly
inversely correlated with stereotyped motor behavior. C58
mice proved to have great difficultyin the T-maze task used to
assess resistance to change precluding valid strain
comparisons. Finally, the F1 C58XC57BL/6 intercross mice
displayed an intermediate repetitive motor behavior phenotype
compared to the parental strains with clear evidence of a sex
effect with females showing higher levels of stereotyped motor
behavior.

Conclusions: T his study provides the first quantitative
assessment of the spontaneous repetitive motor behavior of
C58 mice and comparison to a genetically similar control
strain. These findings confirm stereotypy as a robust,
quantifiable, and reliable behavioral phenotype in this strain.
Other measures of “higher order” repetitive behavior did not
yield reliable strain differences. The F1 intercross findings
support the genetic basis of repetitive behavior and provide
further support for the C58 inbred strain as a useful animal
model to investigate the genetic basis of repetitive motor
behavior. Such studies should have important translational
value in ascertaining the genetics of RRB in ASD.

105.019 19 The Use of Drosophila to Study ASD Candidate
Gene Function. S. Q. Mehta*!, K. S. Pappu2 and L.
Zipursky?, (1)Semel Institute/UCLA, (2)HHMI/UCLA

Background: The number of ASD candidate genes has
increased greatlyin recent years with the completion of high
resolution CNV analyses on simplex and multiplex families.
That number is likely to increase further as genome
sequencing efforts on patients with ASDs reach completion.
However, there has been a lag between the identification of
these candidate genes and our understanding of the
pathophysiology of ASDs that is due to our ignorance of the
biological functions of many of these genes. For a few
candidate genes, the use of animal models has been
informative, but it is impractical to make mouse knockouts of
all of the ASD candidates. T he fruit fly, Drosophila
melanogaster, is a well characterized genetic model organism
that has previously been used to gain insight about human
diseases, particularly neurodegenerative disorders and
cancer. The low cost, short generation time, and ease of
genetic manipulation make Drosophila an ideal system for
examining the biological functions of many ASD candidate
genes as well as assessing the biological impact of human
disease variants.

Objectives: We aim to show that Drosophila can be used to
effectively study the functions of ASD candidate genes from the
standpoint of neural development rather than behavior. To
accomplish this, we have chosen to study Neurexin IV (the
Drosophila homolog of a highly penetrant ASD candidate
gene, CNTNAP2) as a proof of principle. We will examine the



effects of loss of Neurexin IV on CNS neurons, identify
biochemical interaction partners, and assess the impact of
evolutionarily conserved rare variants (missense mutations) in
Neurexin IV that are linked to cases of Autism.

Methods: We have generated a molecularly defined loss of
function allele of Neurexin IVthat can allow us to selectively
remove Neurexin [Vin select populations of neurons. We have
also generated transgenic flies that have tagged versions of
Neurexin IV that will allow us to identify binding parters through
mass spectroscopy. We have also generated transgenic flies
that express the human CNTNAP2 gene under the control of
the Drosophila Neurexin IV locus that will allow us to assess to
what degree the human gene can rescue loss of Neurexin IV.
We are currently generating transgenic flies that have ASD
related variants of Neurexin IV and will assess their function in
a Neurexin IV mutant background.

Results: Loss of Neurexin [Vin the Drosophila eye results in
defects in eye development as well as the loss of known
Neurexin IV binding partners, Contactin and Coracle. We are
currentlyinvestigating if loss of Neurexin IV leads to defects in
synapse formation or function. Biochemical experiments to
identify further binding partners are underway, as are
experiments to determine the biological significance of ASD
related rare variants.

Conclusions: We estimate that about 60% of current ASD
candidate genes have a high degree of evolutionary
conservation between humans and Drosophila. Based on our
experiences studying Neurexin IV, Drosophila can be used to
effectively probe the biological function of many ASD
candidate genes and therebyincrease our understanding of
ASD pathophysiology.

105.020 20 The Temporal Relationship of Behavioural,
Neuropathological and Lipid Fluctuations Following a
Single Intraventricular Infusion of Propionic Acid in
Rats. S. Holbrook*, F. Boon, A.R. Taylor,R. H.
Thomas, L. J. Tichenoff, M. Kavaliers, K. -. P.
Ossenkopp and D. F. MacFabe, University of Western
Ontario

Background:

Dietary and gastrointestinal factors may be associated with
behavioural fluctuations in autism spectrum disorders (ASD).
Furthermore, unique enteric bacterial species as well as
immune and metabolic alterations have been observed, but
their relation to these behavioural changes are unknown.
Propionic acid (PPA) is a dietary short chain fatty acid that is
an intermediary of fatty acid metabolism, a fermentation by-
product of ASD-associated opportunistic enteric bacteria (ie
clostridia), and a common food preservative. PPA has broad
effects on neurotransmitter synthesis and release, calcium
signaling, cell-cell interaction, mitochondrial metabolism,
immune function and gene expression. PPAadministration in
rats has been shown to mimic many features of ASD.

Objectives:

We have found that repeated intracerebroventricular infusions
of PPAproduces bouts of hyperactivity, repetitive movements,
retropulsion, object fixation and social impairments. Brain
tissue from PPAtreated rats shows ASD-like changes in
oxidative stress markers, lipid profiles and innate
neuroinflammation. However the exact mechanisms of PPA
exposure and its temporal relation to behaviour remain
unknown.

Methods:

Using a single pulse injection paradigm, we studied the
relationship between PPAinduced locomotor activity, lipid and
neuropathological changes across specific time points. Adult
Long-Evans rats were intraventricularly infused with 4ul of a
0.26M solution of PPA (pH 7.5) or a 0.1M solution of PBS
vehicle. Locomotor activity (Ethovision) was evaluated for 20
minutes immediately following infusion and again 48 hours
later to assess reversibility. Rats were sacrificed at various
timepoints (30 minutes, 1 hour, 24 hours or 48 hours) post-
injection, and brain tissue extracted to biochemically (lipids)
and immunohistochemically analyze the latencies of PPA
induced alterations.

Results:

PPArapidlyincreased locomotor activity and achieved a
maximal response within 20 minutes of infusion and returned
to baseline measures within 48 hours. Alterations in brain



phospholipid/acylcarnitine profiles transiently changed in
relation to behaviour and preceded innate neuroinflammatory
changes, the latter of which occurred when locomotor activity
had returned to baseline.

Conclusions:

PPArapidlyincreased locomotor activityand achieved a
maximal response within 20 minutes of infusion and returned
to baseline measures within 48 hours. Alterations in brain
phospholipid/acylcarnitine profiles transiently changed in
relation to behaviour and preceded innate neuroinflammatory
changes, the latter of which occurred when locomotor activity
had returned to baseline.

105.021 21 The Enteric Bacterial Metabolite Propionic Acid
Alters Brain and Plasma Intact Phospholipid Molecular
Species: Implications In Autism Spectrum Disorders.
R.H.Thomas*, M. M. Meeking, J. Mepham, L. J.
Tichenoff, F. Possmayer and D. F. MacFabe,
University of Western Ontario

Background:

Phospholipids are the major structural components of
neuronal membranes and are essential for proper brain
function and development. Several recent studies have
reported the existence of altered phospholipid profiles in
patients with autism spectrum disorders (ASD). However, most
of the analyses in these studies were done following hydrolysis
of the separated phospholipids which destroys their structures.
Consequently, there is a paucity of information concerning
how the intact phospholipid molecular species are altered in
ASD in relation to behavioral manifestations.

Objectives:

We used ESI/MS to determine how blood and brain intact
phospholipid species were altered during the induction of
ASD-like behaviors in rats following intraventricular infusions
with the enteric bacterial metabolite propionic acid

Methods:

Animals were infused twice daily for 8 days, locomotor activity
assessed and animals sacrificed during the induced

behaviours and brain and blood samples collected for
phospholipid analyses. Phospholipids were analysed by ESI-
MS operated in positive ion mode, using precursor ion scans
specific for each phospholipid class.

Results:

Brain and blood lipid analysis revealed propionic acid
infusions increased (p < 0.001) locomotor activity and altered
21brain and 30 blood phospholipid molecular species. Most
notable alterations were observed in the composition of brain
SM, diacyl mono and polyunsaturated PC, PI, PS, PE and
plasmalogen PC and PE molecular species.

Conclusions:

These alterations are suggestive that aberrations in lipid
metabolism which are known to affect membrane fluidity,
peroxisomal functions, gap junction coupling capacity, and
signalling during neuroinflammation may be associated with
the PPAinduced ASD-like behaviours in the rodent model of
ASD.

105.022 22 Acyi-Carnitine Abnormalities In Autistic Children
Parallel Abnormalities In ARodent Model of Autism. D.
F.MacFabe*',R. H. Thomas' and R. E. Frye?,
(1)University of Western Ontario, (2)Arkansas
Children's Hospital Research Institute

Background: Mitochondrial dysfunction has been suggested to
explain the complex medical and physiological abnormalities
found in some children with autism. However, only 23% of
children with mitochondrial disease and autism have a known
mitochondria DNA abnormality to explain mitochondrial
dysfunction. Some have suggested that the systemic
abnormalities seen in autism may arise from environmental
triggers in genetically sensitive subpopulations. Mitochondrial
are central to this theme as polymorphisms in mitochondrial
genes can resultin susceptibility to many diseases.
Interestingly, mitochondrial dysfunction can be triggered by
enteric short chain fatty acids such as propionic acid (PPA)
that can be produced as by-product by opportunistic enteric
bacteria that have been implicated in autism (i.e. Clostridia,
Desulfovibrio and Bacterioridetes). We have developed an
animal model of autism in which intraventricular infusions of



PPA produces reversible bouts of autistic-type behaviors. T his
animal model also demonstrates several characteristics that
have been reported in autism such as redox, mitochondrial
and acyl-carnitine abnormalities.

Objectives: To determine whether biochemical abnormalities
found in our animal model of autism are also in a subset of
children with autism, specifically, we sought to determine
whether the pattern of acyl-carnitine elevations, redox
abnormalities and mitochondrial dysfunction found in our
rodent model could be found in atleast a subset of children
with autism.

Methods: Fasting acyl-carnitine panel was measured in 213
patients with autism. Aworkup for secondary causes of fatty-
acid oxidation and mitochondrial disorders was
recommended for patients with consistent (two or more
occasions) elevations in three or more acyl-carnitine species.
Mitochondrial and/or nuclear DNA gene abnormalities are
examined in a subset as was muscle and/or skin biopsy with
functional fatty-acid oxidation pathway and electron transport
chain (ETC) testing. Markers of redox metabolism were also
examined in a subset.

Results: Overall, 17% of children with autism had consistent
elevations in multiple acyl-carnitines. Statistically significant
elevations were found in short (C40H) and long chain (C14,
C16:1), but not medium chain, acyl-carnitines. Examination of
the ETC in muscle and fibroblasts demonstrated great
variability across individual complex function with particular
deficits in the interaction of complex lll with complex | or Il. In
fibroblasts, on average, revealed a relative deficiencyin
complex I/l was found. Examination of the fatty-acid oxidation
pathway revealed no abnormalities except for those secondary
to ET C abnormalities. Abnormalities in mitochondrial genes
responsible for cytochrome b, an important component of
complex lll, were also identified in two patients but the majority
of patients did not have any genetic abnormalities to explain
the metabolic abnormalities. Redox abnormalities were also
found in these children.

Conclusions: We identified a subset of children with autism
with a pattern of acyi-carnitine abnormalities that is similar to
our rodent models of autism. Like the rodent model, these

children also have abnormalities in ET C function and redox
abnormalities. Few patients demonstrated genetic defects to
explain the mitochondrial abnormalities, leaving open the
possibility that environmental factors could be resulting in
mitochondrial dysfunction, similar to the rodent model.

105.023 23 Prenatal Exposure to Propionic Acid and
Lipopolysaccharide Produces Developmental Delay,
Anxiety-Like Behavior, and Hyper-Sensitivity to Acoustic
Startle in Adolescent Rats. K. A Foley*, M. Kavaliers, K.
-.P. Ossenkopp and D. F. MacFabe, University of
Western Ontario

Background: T he etiology of autism spectrum disorders (ASD)
is unknown, with genetic susceptibility interacting with
environmental agents. Potential risk factors for ASD include
prenatal exposure to medications (ie. valproate, thalidomide)
or infections during the first trimester of pregnancy.
Gastrointestinal (GI) system influences may contribute to the
development of ASD as a subset of patients with ASD exhibit
Gl symptoms, with abnormal bacterial flora presentin the Gl
tract of children. Propionic acid (PPA) is a short chain fatty
acid, structurally related to valproate, and an enteric bacterial
fermentation product, including opportunistic ASD associated
bacteria such as Clostridia and Desulfovibrio.

Objectives: We have previously found that
intracerebroventricular PPAinfusion in adult and juvenile rats
produces behavioral (hyperactivity, repetitive movements,
impaired social interaction) and brain changes
(neuroinflammation, oxidative stress, altered lipids) similar to
those seen in ASD patients. T he present work extended the
PPAmodel to developing rats, examining alterations in
behavior due to prenatal exposure to environmental agents.

Methods: Pregnant Long-Evans rats were injected once/day
SC with PPA (500 mg/kg; G12-16), lipopolysaccharide (LPS,
50 pglkg; G15-16) or phosphate buffered saline vehicle (G12-
16 or G15-16). Pups were monitored for developmental
milestones and assessed in multiple behavioral paradigms in
adolescence (drug-free state), including open-field, startle
response, and social interaction.

Results: Pups exposed to PPAor LPS prenatally displayed
developmental delay compared to vehicle treated pups (ie.



pinna detachment, eye opening, incisor eruption).
Hypersensitivity to acoustic startle, in the absence of prepulse
inhibition deficits, was found in offspring prenatally exposed to
either LPS or PPA. In an open-field, prenatally exposed PPA
animals spent more time in the perimeter and while in the
perimeter, travelled a greater distance than the LPS animals.
Preliminary results suggest that offspring of treated dams also
showed significant social impairment, avoiding conspecific
animals in an open-field.

Conclusions: These results provide further support for the
hypothesis that PPAand immune stimulation may be
environmental factors contributing to the development of some
forms of ASD. Ongoing work assessing the effects of prenatal
PPAon brain neuroinflammation and lipid changes will add to
the present behavioral evidence.

105.024 24 Time Course of Propionic Acid Induced Lipid,
Neuroinflammatory and Cognitive Deficits In the Morris
Water Maze-Further Development of ANovel Rodent
Model of Autism. J. Mepham*, F. Boon, A R. Taylor, R.
H. Thomas, D. P. Cain, K. -. P. Ossenkopp and D. F.
MacFabe, University of Western Ontario

Background: Autism spectrum disorders (ASD) are a cluster of
neurodevelopmental disorders characterized by social deficits,
cognitive abnormalities, and restricted interests. ASD patients
often show perseveration of behaviour, including difficulty
adjusting to non-routine activities. Dietary, infective and
gastrointestinal factors have been suggested to co-exist with
the development and fluctuation of ASD symptoms. Propionic
acid (PPA) is a dietary short chain fatty acid and a metabolic
fermentation product of ASD-associated bacteria (i.e.,
Clostridia, Desulfovibrio). Intracerebroventricular (ICV)
infusions of PPAin rodents have been shown to produce
behavioural, biochemical and neuropathological changes
similar to findings in ASD patients, including bouts of
hyperactivity, repetitive movements, perseveration, social
impairment, coupled with brain oxidative stress, altered lipid
profiles, and innate neuroinflammation.

Objectives: The time course and potential reversibility of the
cognitive deficits associated with the PPArodent model of ASD
was assessed using adult male Long-Evans rats.

Methods: ICV infusions of either PPA (0.26 M, pH 7.4, 4
l/infusion) or phosphate buffered saline (PBS, 0.1 M) vehicle
were given twice a dayfor 7 consecutive days. Rats were then
tested in the Morris water maze for acquisition on day 7 of
infusions and then again one week later for reversal, and
perseveratory behaviours were assessed. In a second
experiment, rats were subjected to the same infusion
schedule, but were nonspatially pretrained in the maze prior to
drug treatment. Brain tissue was analyzed for lipid profiles and
innate neuroinflammatory changes.

Results: Compared to controls, both pretrained and non-
pretrained PPA-treated rats showed longer search latencies to
find the hidden platform, indicating impairment during spatial
acquisition of the maze. However, after a one-week recovery
period these animals were able to reverse the maze at the
same level as controls. Examination of PPAtreated brain
tissue revealed qualitative altered lipid profiles and innate
neuroinflammatory changes, which partially returned to
baseline after this one-week recovery period.

Conclusions: Prolonged exposure of PPA produced cognitive
impairments, altered brain lipids and innate
neuroinflammatory changes. However, some behavioural and
brain changes from ICV infusions of PPAmay be reversible
upon discontinuation of exposure, providing further validity of
this novel rodent model of ASD.

105.025 25 Intraventricular Enteric Short Chain Fatty Acid
Infusions in Rats Induce Behavioural,
Neuropathological, Lipid and Epigenetic Changes
Consistent with Autism. B. B. Nankova*', E.
LaGamma', A R. Taylor?, L. J. Tichenoff2 and D. F.
MacFabe?, (1)New York Medical College, (2)University
of Western Ontario

Background: Diverse cell-cell interaction, neuroinflammatory
and metabolic processes are implicated in the
pathophysiology of autism spectrum disorders (ASDs).
Environmental agents may modulate these factors through
mitochondrial dysregulation or epigenetic mechanisms.
Propionic (PPA) or butyric acids (BA) are short chain fatty acids
(SCFA) presentin diet, and are also fermentation products



of enteric bacterial fermentation. SCFA have widespread
effects on many of the above systems and may thus be
possible environmental triggers in ASD. We have shown that
PPAand BAcan elicit consistent ASD related brain and
behavioural changes in rodents, while BA can induce genes
implicated in catecholamine, enkephalin and CREB related
processes in vitro.

Objectives: To examine the effects of chronic
intracerebroventricular infusions of SCFA on behaviour,
neuropathology, mitochondrial function and gene expression
in a ratmodel of ASD.

Methods: Adult rats received infusions of pH 7.5 buffered PPA
or BA(.26M) or PBS vehicle (0.1M) twice dailyfor 7 treatment
days. Immediately following microinfusion, the animals were
placed into an automated open field (Versamax, Ethovision)
and a variety of locomotor/social activity variables were
assessed for 30 minutes. After sacrifice brains were examined
either neuropathologically for innate neuroinflammation, lipid
profiles (Mass spec) or via microarray analysis (Affymetrix Rat
Genome GeneChip 230 2.0 microarrays/MetaCore TM
platform) for ASD related markers/genes.

Results: SCFAinfusions increased locomotor activity and
induced social impairment. Only PPA produced increased
innate neuroinflammation (GFAP, CD68) but both PPAand BA
increased vimentin immunoreactivity, and produced altered
phospholipid/acylcarnitines. Comparison analyses of the
microarray data was performed from three brain regions:
hippocampus, neocortex and the caudate nucleus. While
similar number of gene IDs were found differential regulated in
both, hippocampus (BA- 1052; PA 1060, common gene IDs
769) and neocortex (BA- 1185, PA-862; common gene IDs
574), the expression of significantly less genes was affected in
the caudate nucleus (BA-87, PA-61 common genes 22),
suggesting region-specific responses to SCFA. The
expression of autism candidate genes such as BDNF, gaba
receptor GABRD and NRXN3 were down regulated in all three
regions consistent with human data, TLR2 and TLR7 and
ceruloplasmin, GCH1 (serotonin biosynthesis) genes, and
those implicated in mitochondrial damage (Caspase

1,4,8) were up-regulated. Enrichment analysis (MetaCore)
based on common genes identified functional ontologies like

immune response TLR signaling, classic complement
pathway, cell adhesion - ECM remodeling, inflammatory
response as major processes affected by SCFAinfusion.

Conclusions: SCFA produce behavioural, neuropathological,
lipid and gene expression effects reminiscent of ASD when
intraventricularly infused in rats, providing further evidence of a
plausible dietarylgut/CNS link to this disorder.
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106.026 26 Making Tough Decisions: The Neural Correlates
of Categorization in Children with and without Autism.
D. L. Williams*!, E. J. Carter?, J. F. Lehman2 and N. J.
Minshew?, (1)Duquesne University, (2)Carnegie Mellon
University, (3)University of Pittsburgh

Background: Studies of categorization of objects such as
chairs or cats (e.g., Gastgeb etal., 2006, Child Development)
or facial expression (Rump etal., 2009, Child Development)
indicate thatindividuals with autism improve at categorization
across development but do not reach the level of expertise
demonstrated by IQ and age-matched typically developing
(TD) participants. In these studies, individuals with autism had
particular difficulty categorizing atypical exemplars. This
difficultyis thought to be related to the tendency of individuals
with autism to use explicit, rule-based strategies for
information processing (e.g., Minshew et al., 2002,
Neuropsychology); however, this hypothesis is difficult to test
using traditional behavioral methods.

Objectives: To examine neurofunction during categorization of
ambiguous and nonambiguous items to gain further
understanding of the cognitive basis for the behavioral
differences observed in autism.

Methods: Currently, fifteen 8- to 15-year-old children with
autism (age M =12.2, FSIQ M =112.7) and twelve age- and
|Q-matched typically developing children (age M =11.5, FSIQ
M = 113.8) have successfully participated in this IRB-approved
study. This is a block-design fMRI study comparing activation



differences for photos of items that can be easily assigned a
semantic or quantity label (control condition) vs. items that
cannot (ambiguity condition). T here are four types of pictorial
stimuli (two semantic + two quantity). The semantic stimuli
are cued with the question “What is it?” and are of two types:
(1) control items with an obvious label (e.g., a car with the
choices of car or plane); and (2) ambiguous items that cannot
be easily assigned one of the two presented semantic labels
(e.g., aligerwith alion’s head and tiger's body presented with
the options of lion or tiger). T he quantity stimuli are single
photos of groups of items and are cued with the question “How
many?” and are of two types: (1) control stimuli with a correct
answer presented (e.g., 3 apples presented with “about 3" and
“about 4" as options); and (2) ambiguous items with potential
responses that are equidistant from the actual number of items
(e.g., 3 items with the options of selecting “about 2” or “about
4”). In this way, we can examine semantic and quantitative
categorization under both ambiguous and unambiguous
circumstances. Al children have a minimum score of 70%
correct, and there is no performance difference between the
groups.

Results: For the children with TD, no activation differences are
seen for ambiguous vs. non-ambiguous items; whereas, the
group with autism has greater activation in bilateral inferior
frontal gyri, medial frontal gyrus, right middle frontal gyrus, and
right inferior parietal lobe. Compared to the group with TD, the
children with autism have a network of increased activation for
the ambiguous items including left inferior triangularis, right
middle frontal gyrus, right superior medial frontal gyrus, right
insula, and right supramarginal gyrus.

Conclusions: The results indicate that when making
challenging categorical decisions, individuals with autism
have a neural signature (increased use of frontal processing
regions) consistent with use of an explicit, rule-based strategy.

106.027 27 Dynamic Stimuli in a Social Incentive Delay T ask:
Examining the Need for More Ecologically Valid
Stimulus Sets in ASD Reward Research. M. T.
Perino*1, V. Troiani', E. Price!, J. M. Taylor?, S. J.
Cayless', E.N. Madva', M. E. Riley', S. Faja3, J. D.

Herrington'!, R. T. Schultz' and G. Kohls', (1)Children’s
Hospital of Philadelphia, (2)Dartmouth College,
(3)University of Washington

Background:

Although it has been suggested that the pervasive social
deficits of autism spectrum disorders (ASD) are related to
dysfunction of the brain’s reward system, very little is known
about the neural mechanisms underlying reward processing
in individuals with ASD. T here are now multiple imaging
studies on reward responsiveness in ASD, but the results of
these studies are inconsistent, particularly regarding neural
responsivity to social rewards. Alimitation of this research has
been the reliance on static face images to serve as social
rewards. By contrast, dynamic stimuli are perceived as more
engaging than static pictures, and may therefore elicit more
reliable activityin reward circuits, and reveal a clearer picture
of putative ASD deficits.

Objectives:

The goal of this study was to evaluate the extent to which
dynamic social reward stimuli would activate a key reward
area, the nucleus accumbens (NAcc), in typically developing
adults.

Methods:

We conducted a functional magnetic resonance imaging
(fMRI) study using a social incentive delaytask in order to
examine participants’ striving to receive social approval or to
awoid social disapproval (N=22; 11 females; age: 25.6 £ 3.5
years). The event-related fMRI task consisted of 48 incentive
trials (per incentive condition) and 48 control trials.
Participants received social approval or avoided social
disapproval by hitting a button-box during the presentation of a
target symbol. Condition cues signaled potential approval,
potential avoidance of disapproval, or non-reward control
outcomes. Outcome stimuli consisted of a set of newly
optimized video clips (validated for such factors as authenticity
and likeability). T he approval condition consisted of actors
giving positive performance feedback by smiling, nodding and
showing a ‘thumbs up’. The disapproval condition comprised
actors giving negative feedback by frowning, head shaking,



and showing a ‘thumbs down’. T he non-feedback control
condition included actors showing a neutral expression while
snapping their fingers. Imaging data were collected on a
Siemens 3T scanner and analyzed with FSL. Based on apriori
hypotheses, we conducted region of interest (ROI) analyses for
the NAcc, which was structurally defined from the Harvard-
Oxford probabilistic atlas, applying a FWE corrected threshold
of p<0.05.

Results:

On the behavioral level, participants showed faster response
times under both incentive conditions relative to the control
condition (p <0.001). Consistent with our predictions, robust
activation of the NAcc was observed during anticipation of
social approval (vs. anticipation of control outcome).
Additionally, to our knowledge, this is the first study to report
NAcc activation while participants anticipated awoidance of
social disapproval (which can be considered a ‘reward’).

Conclusions:

This data support that dynamic social reward stimuli elicit
robust activityin the NAcc, a keyreward area. Our lab is
currently deploying variations on this paradigm to examine
social reward responsivity to other types of incentives, such as
food or money, in ASD. In the long term, these data may inform
the choice of reinforcers for optimized behavioral treatment
plans in ASD.

106.028 28 Processing of Image Categories Prior to
Awareness in Children with Autism Spectrum Disorder.
V. Troiani*', E. Price' and R. T. Schultz, (1)Children's
Hospital of Philadelphia, (2)University of Pennsylvania

Background: Amygdala activation is observed even when face
stimuli are rendered invisible via suppression techniques
(Whalen et al. 1998,2004;Morris et al. 2001;Pasley et al. 2004).
This amygdala activation is thought to guide attention towards
salientlocations, such as the eye region of faces (Adolphs,
2008). We have recently identified an amygdala-driven pre-
attentive response to fearful faces in the absence of
awareness in typical adults (Troiani et al, submitted).

Because attention to faces is atypical in autism,
understanding the response to face and non-face stimuli in the

absence of awareness is critical to capturing the full integrity of
face processing systems in autism.

Objectives: We compared neural activation in adolescents
with an autism spectrum disorder (ASD) compared to typically
developing children (TDC) to better understand ifimages are
processed differently in these populations prior to awareness.

Methods: Continuous flash suppression (CFS) is a method
whereby an image presented to one eye is suppressed from
conscious awareness by a stream of rapidly flashed colorful
patterns presented to the opposite eye. Astimulus of interest
(i.e. target) is projected to one eye, but due to suppression,
participants only perceive the flashing colorful pattern. We
used continuous flash suppression (CFS) in conjunction with
fMRIwhile participants were presented with targetimages
including fearful faces, houses, or a no stimulus control
outside of conscious awareness. Targetimages were
rendered invisible via flashing colorful images presented to the
opposite eye while participants performed an orthogonal task.
This task was to detect whether centrally presented letters that
appeared overtop the flashing colorful background were
vowels or consonants. Whole brain fMRIimages were
collected from 28 participants (18 ASD;10 age-/IQ-matched
TDCs;mean age:14;mean 1Q:101). Five ASD participants
were excluded from analysis because they perceived the
stimuli (experienced breakthrough from suppression).

Results: First, we did a focused analysis based on our previous
findings of amygdala and parietal activation in the absence of
awareness in adults. We found increased amygdala activation
in TDCs relative to ASDs for subliminally presented fearful
faces compared to subliminal houses (p<.001 uncorr., apriori).
Consistent with our previous findings, we also found
increased parietal activation for face stimuli compared to
house stimuli in TDCs (p<.001 uncorr., apriori), but notin ASD.
Unexpectedly, a whole brain analysis of TDCs compared to
ASDs showed lingual gyrus activation for houses compared to
control condition (random effects; p<.05 FWE corrected). The
lingual landmark area is thought to respond to visual
configurations that may have wayfinding value (Aguirre etal.,
1998).



Conclusions: While results are preliminaryin light of ongoing
data collection, we find that TDCs demonstrate associated
neural signatures for social and non-social objects (amygdala
& parietal activation in response to faces and lingual landmark
area in response to houses). We interpret these findings as the
intact differentiation of object categories in typical children,
even when these images are presented without awareness.
The lack of distinct neural signatures to faces and houses in
ASD prior to awareness suggests disturbance of adaptive
processing of visual categories even prior to awareness.

106.029 29 Atypical Development of Visual Processing During
Adolescence in Autism. K. O'Hearn®,

Background: Results from the Cambridge Face Memory T ask
(CFMT; Duchaine & Nakayama, 2006) showed substantial
development from adolescence to adulthood typically, but not
in those with autism (O'Hearn etal., 2010). The current
studies test skills related to the CFMT, including those may
develop late typically (e.g., holistic processing) or be impacted
to autism (e.g., encoding eyes).

Objectives: The goal of these studies was to further
characterize the pattern of development on the CFMT, both
behaviorally and neurophysiologically. We tested whether the
findings were specific to faces, to face ‘parts’ (eyes or mouth),
or to holistic processing, all of which have been suggested to
differ in autism. Eye movement and neuroimaging measures
were collected to provide insight into the mechanisms
underlying the group differences on the CFMT..

Methods: Behavioral studies include the immediate memory
task and the part/whole task from the Let's Face It battery (LFI;
Wolf etal.,2008). To date, 8 children, 14 adolescents and 18
adults with autism (IQ’s >80) have been tested on these
behavioral tasks, as well as TD individuals matched on age,
IQ and gender. In the immediate memorytask, participants
see a face or car for 1 s, and then pick it out of three objects
from a % view. In the part/whole task, participants view a
whole face for 4 s, then choose the same face (or eyes or
mouth) from two testitems. Testitems could be a whole face
or part of a face, to examine holistic processing, and the
change could be eyes or mouth, to examine performance with
these important features. In addition, to date, 20 individuals
with autism and 14 TD individuals completed the CFMT

modified for neuroimaging in a fast event-related design. Cars
were included in several runs, to examine the specificity of the
results in terms of brain activation.

Results: The developmental pattern evident previously on the
CFMT was replicated with both faces and cars on the
immediate memorytask, indicating the results were not
specific to faces or the CFMT . It was also evident with both
parts and whole conditions of the partiwhole tasks, indicating
thatitdid not reflect holistic processing. Indeed, all ages in
both groups displayed holistic processing (i.e., better
performance with the whole than the parts). Eye recognition in
adults with autism was the exception, and also the only
condition to display developmentin autism from adolescence
to adulthood, suggesting compensatory strategies in these
adults. Preliminary neuroimaging data from 20 individuals with
autism (10 adolescents) and 14 controls (7 adolescents)
suggests that increases in activation mayoccur with age in
frontal regions typically but notin autism, mimicking the
behavioral pattern.

Conclusions: The pattern evident on the CFMT is not specific
to faces, features, or holistic processing. T his pattern of
development may generalize across a wide range of visual
functions, making adolescence an crucial time for further
study. Neuroimaging examination of this pattern of visual
development will provide much needed insight into the
developmental processes impacted by autism.

106.030 30 Modulation of Inhibition Processing by Serotonin
in Autism: An fMRI Study with Acute T ryptophan
Depletion. E. Daly*, K. Rubia, C. Ecker, C. M. Murphy,
Q. Deeleyand D. G. Murphy, King's College London,
Institute of Psychiatry

Background:

Acharacteristic of Autism (ASD) is stereotyped and repetitive
behaviors, symptoms that may be related to deficits in
executive functions (EF); particularly inhibitory control of
motor-response and interference inhibition. Research reports
thatinhibition tasks are mediated by the neurotransmitter
serotonin (5-HT) and the 5-HT system is abnormal in ASD.
Compared to controls, males with ASD showed increased
brain activation when performing Go/No-Go task (GNG) of



motor-inhibition and “Simon” task of cognitive-interference
inhibition. Reduction of 5-HT by Acute Trypthophan Depletion
(ATD) has shown a modulation of inhibition processing brain
activation in healthy adults. However, no one has examined
this question in ASD.

Objectives:

To study the modulatory role of 5-HT on stereotyped and
repetitive and obsessional behaviors, our objective was to
compare the role of the 5-HT system on the neuroprocessing
of two inhibitory tasks in people with ASD and controls using
ATD and functional Magnetic Resonance Imaging (fMRI).

Methods:

We scanned 14 high —functioning adult males (age 37(16-57);
FSIQ 1Q 115) with an ICD-10 diagnosis of ASD (confirmed
using the ADI) and 14 gender, age and IQ matched control
subjects. Subjects were tested on two separate occasions
using a double-blind, placebo-controlled, crossover designed
experiment. An amino acid drink mixture was consumed on
the both test dates after fasting from the previous day. The
placebo or sham drink contained tryptophan, the precursor of
5-HT in the brain while the ATD drink did not contain
tryptophan leading to the lowering of brain 5-HT. Then 4.5
hours post amino acid drink, subjects were scannedina 1.5
Tesla GE Signa MRI machine measuring Blood Oxygenation
Level Dependent (BOLD) signal while performing the GNG
and SIMON inhibition tasks. A2 drink (SHAM,ATD) X 2 group
(control, asperger) factorial repeated measures ANOVA of the
BOLD signal was undertaken to determine brain regions
where there was an interaction of 5-HT status and group.

Results:

Both groups showed a 70% blood tryptophan reduction after
consumption of the ATD drink. There were no differences in
the performance of the task in either group, however, people
with ASD showed significantly different brain activation
patterns than controls in the 5-HT modulated experiments for
both inhibition tasks. For the Go/No Go task, the interactions
were found in the left-sided hippocampus, putamen and
middle and inferior frontal gyri and right-sided temporal and
occipital gyri while the Simon task, the interactions were found

in bilateral caudate, temporal and parietal lobe, left-sided
inferior frontal gyrus and right-sided insula. The interactions
were an indication of a pattern of ‘opposite effects’ where ATD
decreased the BOLD signal response for the controls and
enhanced the BOLD signal response for ASDs in brain regions
involved in inhibition.

Conclusions:

Attenuation of 5-HT levels in the brain by ATD leads to
opposite effects on the neuroprocessing of inhibition tasks in
controls and males with ASD. These results suggest that 5-
HT dysfunction in ASD may be implicated in their altered brain
activity during inhibition tasks and these differences in
inhibitory control may contribute to the stereotyped and
repetitive behaviors found in ASD.

106.031 31 Functional Brain Maturation of Attention and
Temporal Discounting in Children and Adults with ASD:
An fMRI Investigation. C. M. Murphy*1, A. Christakou?,
E. M. Daly3, C. Ecker?, P. Johnston4, A. Smith2, V.
Giampetro', M. J. Brammer®, D. M. Robertson®, D.
Spain4, M. Aims7, D. G. Murphy? and K. Rubia?,
(1)King’s College London, Institute of Psychiatry,
(2)King's College London, Institute of Psychiatry,
(3)King's College London, Institute of Psychiatry,,
(4)King's College London, (5)King’s College London,
Institute of Psychiatry, (6)South London and Maudsley
NHS Trust, (7)Institute of Psychiatry, London; University
of Oxford; University of Cambridge, United Kingdom

Background:

Individuals with autistic spectrum disorder (ASD) have
cognitive and behavioural difficulties with sustained attention
as well as with temporal foresight and forward planning.
However, little is known of the neurofunctional substrates
underlying these deficits, nor of potential abnormalities in
functional brain maturation during these functions in people
with ASD.

Objectives:

We used fMRI across a large age range of 86 children and
adults with ASD and typically developing controls between 11-
35 years old to investigate 1) differences in brain activation in



children and adults with ASD relative to controls during two
tasks that measure sustained attention and temporal
discounting, respectivelyand 2) differences in the
neurofunctional maturation in people with ASD relative to
controls.

Methods:

46 males (11-35 years old) with ASD and 40 age/IQ matched
typically developing male controls completed two event-
related fMRI tasks on a 3T MRI scanner. Al participants were
right-handed, medication-naive, IQ >70. All individuals with
ASD were diagnosed with autism or Asperger (ICD-10) and
met ADl and ADOS cut-offs for autism. The 12 minute
parametric sustained attention task (SAT) requires subjects to
respond as quickly as possible to a timer that appears under
two delay conditions: 1) short, frequent, predictable delays
(500ms), 2) randomly interspersed long, unpredictable delays
(2s, 5s, 8s). Long unpredictable delays place a higher load on
sustained attention (parametrically modulated with increasing
delays); short predictable delays place a higher load on
sensorimotor timing. The 12 minute temporal discounting
task (TD) measures the effect of delay on reward-related
decision making and temporal foresight. Subjects choose
between small immediate rewards and larger delayed
rewards. Data were analysed using non-parametric image
analysis (XBAM: www.brainmap.co.uk). To investigate
whether group differences in brain activation were associated
with differential neurofunctional development, we performed a
conjunction analysis between group differences in activation
and group differences in whole-brain age correlations.

Results:

SAT: Individuals with ASD had slower MRT and greater
intrasubject variability than controls and underactivated
dorsolateral and inferior prefrontal, striato-thalamic, temporal
and cerebellar regions. T he conjunction analysis showed that
most of these regions that differed significantly between
groups also differed in functional maturation; theyincreased
progressively with age in controls, but notin ASD. Furthermore,
activation in these areas showed significant negative
correlations with ADl and ADOS scores (social,

communication and restricted interests/repetitive behaviour)
and positively with task performance.

TD: TD data will be presented at the conference
Conclusions:

SAT: The findings suggest that individuals with ASD have
significant differences from controls in the functional activation
of brain networks central to sustained attention. Importantly,
this study shows for the first time that functional activation
deficits in ASD are associated with underlying abnormalities in
functional brain maturation, suggesting that abnormal brain
function may be due to abnormal functional maturation.

106.032 32 The Neural Correlates of Impaired Visual
Interference Control in Individuals with Autism
Spectrum Disorder. S. E. Christ*, A. J. Moffitt, L. E.
Kester, K. E. Bodner and J. H. Miles, University of
Missouri

Background: The social and communicative challenges
faced byindividuals with autism spectrum disorder (ASD) are
frequently compounded byimpairmentin the ability to filter and
resist interference from visual distractors (RIVD) (Christ etal.,
2007,2011; Geurts etal., 2008). Given the countless sources
of interference encountered on a moment-by-moment basis,
intact RIVD is essential for efficient functioning in home and
school environments. Within this context, the neurocognitive
locus of ASD-related impairment in RIVD remains unclear.

Objectives: In the present study, we utilized functional
magnetic resonance imaging (fMRI) to examine the
neurocognitive disruption(s) that contribute to RIVD
impairmentin ASD.

Methods: Asample of 16 individuals with ASD (mean age =
15.5 years) and 11 neurologically intact individuals without
ASD (mean age = 15.9 years) participated. A3T Siemens Trio
scanner with a standard 8-channel head coil was used for
data collection. Following acquisition of structural brain scans
(for registration purposes), functional brain scans were
conducted while participants performed a flanker visual
filtering task (Eriksen & Eriksen, 1974). In this task,
participants were asked to identify a centrally-presented target
stimulus (e.g., press the left button when the letter “S” or “E”



appears and press the right button when the letter “H” or “U”
appears). At the time of presentation, the target was flanked
closelyto the left and right by distracting stimuli. These stimuli
could be either compatible (i.e., mapped to the same
response; e.g., “‘ESE") or incompatible (i.e., mapped to a
competing response; e.g., “‘HSH”) with the target. Participants
had to ignore the distracters and instead respond to the
centrally-located target. RIVD ability was assessed by
comparing performance between frials with incompatible
flankers and trials with compatible flankers.

Results: Group-differences in RIVD-related activity were
observed in several brain regions, most notably the left
dorsolateral prefrontal cortex (DLPFC), {(25) =2.22, p < .05
FDR-corrected.

Conclusions: Aithough speculative, these results are
consistent with the hypothesis that disruptions in DLPFC-
mediated processes associated with the top-down monitoring
and regulation of interference control may contribute to RIVD
impairmentin ASD.

106.034 34 fMRI Reveals Differences Between Neural
Systems Recruited for Time Perception in Children
with and without Autism. M. J. Alman*!, S. E. Joel!, W.
H. Meck?, J. J. Pekar!, M. F. Cataldo’, R. J. Landa’, S.
H. Mostofsky' and M. B. Denckla3, (1)Kennedy Krieger
Institute, (2)Duke University, (3)Johns Hopkins
University School of Medicine

Background: There is a small, but growing number of
empirical findings that suggest individuals with autism
experience differences in timing and time perception, and it
has been theoretically proposed that temporal processing

deficits may contribute to characteristic features of autism. To-

date these studies have included behavioral-cognitive
assessments, and have not been extended into functional
brain mapping. ltis reasonably well established that typical
individuals tend to recruit cortico-cerebellar circuits when
actively timing relatively short durations (sub-second, e.g., <1-2
s) and cortico-striatal circuits when timing longer (supra-
second, e.g., >3 s) durations (although this is not mutually
exclusive).

Objectives: The current study sought to examine which brain
regions children with autism recruit when making magnitude
estimates of “time” (duration).

Methods: Children with and without a diagnosis of autistic
disorder (8-13 years old) were scanned while performing a
temporal ordinal comparison task; a standard duration (2 or 8
sec) was followed in quick succession by a comparison
duration that was a deviant of the standard (+ 12, 24 & 36%)
and participants were required to judge whether the
comparison was ‘shorter’ or ‘longer’ (than the standard).

Results: Group differences in regional activity were observed
when children were timing both the standard and comparison
durations. For instance, non-affected participants revealed
greater activation in the cerebellum when timing the 2-s
standard and the caudate-putamen when timing the 8-s
standard (as expected); in contrast, children with autism
recruited the caudate-putamen more heavily when timing the
shorter standard (and not the longer one).

Conclusions: These results lend support to existing behavioral
evidence that individuals with autism may subjectively
experience the passage of time differently. T he implications of
these results to our understanding of autistic symptomology
will be outlined.

106.035 35 Functional Brain Networks in Autism Spectrum
Disorder in Different Aftentional States. P. Barttfeld!, B.
Wicker*2, S. Cukier3, S. Navarta', J. Calvar3, R.
Leiguarda3 and M. Sigman’, (1)Laboratorio de
Neurociencia Integrativa, Physics Department, (2)Aix-
Marseille University, (3)FLENI

Background:

Interoception is our sensitivity to stimuli originating inside of the
body. As humans, we perceive feelings from our bodies that
relate our state of well-being, our energy and stress levels, our
mood and disposition, all of which seem to be impaired in
ASD. Anatomical and functional brain studies have converged
to the hypothesis that ASD is associated with atypical
connectivity, producing a system that is ineffective for
integrating complex information at the neural and cognitive
level. For instance, task positive (TPN) and task negative
(TNN) functional brain networks of ASD and normal subjects



have qualitatively different intrinsic organization, with abnormal
connectivityin the TNN but notin the TPN in ASD. It remains
however unexplored if the TPN differentiates whether the task
involves directing attention internally (interoception) or
externally.

Objectives:

We reasoned that brain network organization during
interoceptive states may show more pronounced differences
between groups and hence constitute a precise physiological
signature of ASD. T o examine this hypothesis we measured
functional connectivity in three different mental states varying
the focus of attention of the subjects.

Methods:

Participants included 12 individuals with high-functioning
autism or Asperger’s Syndrome matched to a group of 12
typically developing individuals. Whole brain fMRI data were
acquired with a GE HDx 3T scanner. Rest run : subjects lie
eyes closed in the scanner. Introspective run : subjects had to
count the number of their breathing cycles. Exogenous Run :
subjects had to detect and count beeps (target) with a little
higher pitch among others. Classic functional connectivityand
network characterization using graph theory metrics were
performed. Using graph theory metrics as characteristics of
ASD and Control groups, we further performed a classification
analysis, based on ROC curves.

Results:

Network changes between groups in the interoceptive and
exteroceptive states showed opposite effects, revealing that
inferences about connectivityin ASD are state-dependent.
ASD functional networks largely vary across conditions: in the
exogenous run, the analysis of ASD brain network reveals sub-
optimal metrics, suggesting that it is badly suited for this kind of
task. As attention shifts to self, ASD brain networks improve
their metrics — even surpassing those of Controls’- suggesting
that ASD networks reaches its optimum capabilities in those
cognitive states related to introspective tasks and body
perception. While network measures decode whether a
patient belongs to the ASD or normal group ata modest
performance of 60%, comparing how network parameters
change with state achieves very accurate decoding
performance (90%).

Conclusions:

Connectivity analysis revealed consistent and organized
differences in functional connectivity between ASD and control
groups, suggesting that a distinct pattern of dynamical
connectivity may be related to the physiopathology of ASD.
ASD process interoceptive information just as they process
external information, without adapting information processing
to the fact that the signal comes from their own body, possibly
caused byan altered capacity to self awareness. T his results
may have important behavioural consequences : ASD
individuals may exaggeratedly focus on internal physical
sensations that tend to automatically elicit anxiety and panic,
leading to inappropriate emotional reactions.

106.036 36 Searching for Neuronal Markers of Verbal
Proficiencyin Autism. A Di Martino*!, C. Kelly!, M.
Mennes', R. L. Grzadzinski', A. SchvarcZ', D. Lew!, N.
Adamo', J. Raithel', J. Rodman', M. Garcia-Garcia', E.
Denio’, E. Petkova?, C. E. Lord?, F. X. Castellanos* and
M. P. Milham5, (1)Phyllis Green and Randolph Cowen
Institute for Pediatric Neuroscience, (2)NYU Child Study
Center, (3)Weill Cornell Medical College, (4)Nathan
Kline Institute for Psychiatric Research, (5)Center for the
Developing Brain

Background: Verbal proficiency atage 5 years is an important
prognostic factor of long-term adjustmentin autism spectrum
disorders (ASD). Yet, the neuronal underpinnings of verbal
proficiencyin ASD are undetermined. T heir characterization
may lead to the identification of biomarkers applicable as early
as the firstidentification of ASD, to guide treatment selection
and track language outcomes. Our overarching aim is to
obtain such a biomarker by means of resting-state (task-
independent) fMRI (R-MRI). R-fMRlI is feasible in young
populations, regardless of cognitive level, and it provides a
wealth of information about intrinsic functional connectivity
(iIFC).

Objectives: We aimed to identify neuronal markers of verbal
proficiency using R-fIMRI measures of iF C applied to
language-based circuits, firstin a “training” sample of school-
age children with ASD. Then, to explore the stability of the
identified marker(s), we examined its relationship with verbal



proficiencyin an independent sample of preschoolers with
ASD.

Methods: Two independent samples of children with ASD
were included: 34 school-age children (mean age
10.6+1.8years; 29 males) completing an awake R-fMRI scan;
and 20 preschoolers (mean age: 60+10months; 18 males)
completing a R-fMRI scan during natural sleep. To examine
iFC of language circuits we focused on functional subregions
of the leftinferior frontal gyrus (IFG): the pars triangularis (pt),
pars opercularis and the ventral premotor cortex, whose iFC
was previously delineated by our group. Vineland Expressive
Language (VEL) standard scores were used to index verbal
proficiency. Two-step analyses were conducted. First, in the
34 school-age children with ASD, we examined the
relationship between VEL scores and inter-individual
differences in iF C patterns associated with each of the three
IFG regions, at the voxel-wise, whole-brain level (Z>2.3,
p<0.05, Gaussian random Field Theory corrected). Second,
we examined the relationship between the iFC of circuit(s)
identified in the first step with the VEL scores in the
preschoolers with ASD. We also ran confirmatory analyses
comparing iFC strength of the target circuit(s) between
verbally and non-verbally proficient preschoolers identified
based on the Autism Diagnostic Observation Schedule
(ADOS) module level as proxy for expressive language use.

Results: Voxel-wise analyses of the school-age sample
revealed a significant positive relationship between VEL
scores and the iFC of left IFGpt with a cluster in the posterior
aspects of the right superior temporal sulcus (STS). Guided by
this finding, we correlated the iF C within this circuit with VEL
scores of the 20 preschoolers with ASD. The iFC of this circuit
explained 16% of the variance in verbal proficiency
(corresponding to r=0.40). Weaker iFC in the L-IFG R-STS
related to poor verbal proficiency was also evident from
comparisons of this circuitiF C between verbally and non-
verbally proficient preschoolers per ADOS modules.

Conclusions: Our findings underscore the role in ASD-related
verbal proficiency of an interhemispheric circuit connecting
the left IFG, typically involved in expressive language skills,
with the right STS, classicallyimplicated in broad aspects of
social cognition. R-fMRI provides a feasible means for the

identification of loci of disconnection in autism that may serve
to identify prognostic markers of verbal proficiency.

106.037 37 Greater Right Hemisphere Recruitmentin
Response to Figurative Speech in Autism. H. M.
Wadsworth* and R. K. Kana, University of Alabama at
Birmingham

Background: Interpreting figurative speech involves inferring
speaker’s intent by integrating word meaning with context.
This may pose challenge to individuals with autism perhaps
due to their weak central coherence (Frith, 1989). It has been
found that such difficulties are prevalent even when individuals
exhibit otherwise fluent language ability (Szatmari etal., 1990).
Apun is a figure of speech in which a speaker deliberately
invokes multiple meanings through a word or phrase likely
resulting in a joke. Comprehending puns may representa
unique challenge for individuals with autism since itinvolves
identifying multiple meanings of a word, embedding itin right
contexts, and understanding the underlying humor.

Objectives: The goal of the current study was to delineate the
role of core cortical language areas (LIFG: left inferior frontal
gyrus and LST G: left superior temporal gyrus) and
hemispheric differences in their recruitmentin autism while
comprehending figurative speech.

Methods: Sixteen high-functioning young adults with autism
and 16 age and IQ-matched typical control participants took
partin the study. The stimuli consisted of a series of sentences
presented visually, in a blocked design format, in the MRI
scanner. The sentences were grouped into two conditions:
pun and literal. In the pun condition, the last word of the
sentence was a pun that evoked multiple meanings (e.g., my
advanced geometry class is full of squares). A24-second
fixation repeated at several intervals during the scan formed
the baseline for comparison. Each sentence was presented
for 5000 ms and each block consisted of six sentences.
Following the fMRI session, participants completed a short
debriefing in which they were asked about their understanding
of pun, the difficulty of the task, and the speed at which they
performed the task. In addition to activation analyses, an
Independent Component Analysis (ICA) was performed to
determine the degree to which the components comprising



the left hemisphere language regions correlated with the
predicted BOLD signal for each group.

Results: Participants with autism, relative to typical controls,
showed an increase in overall activation while comprehending
sentences containing puns, particularly within the right
hemisphere as well as in relatively posterior brain areas.
There was also reduced response in LIFG, LSTG, and in
LSFG, and more distributed recruitment of regions in autism
relative to control participants (p = 0.001; k = 64 voxels). Atwo-
way ANOVA conducted to partial out the effect of VIQ
confirmed that the differences in activation in these regions
were due to a main effect of group. An Independent
Component Analysis indicated that the component comprising
of the LH language regions was significantly more correlated
with the predicted BOLD signal for the control than for the
autism group. Furthermore, symptom severityin autism was
found to be negatively correlated with LMT G response to pun
[F(2)=6.79, R2=0.80].

Conclusions: The difference in the recruitment of brain
areas in autism (decreased left hemisphere activation,
reduced activation in regions associated with humor) as
compared to that of controls may suggest compensatory
processing and alternate neural routes to deal with language
difficulties.

106.038 38 Cerebro-Cerebellar Resting State Functional
Connectivity for Motor and Prefrontal Networks in
Adolescents with Autism Spectrum Disorders. A J.
Khan*', A Nair?, C. L. Keown', P. Shih3, B. Keehn# and
R. A Miiller', (1)San Diego State University, (2)San
Diego State University / University of California, San
Diego, (3)Neuroscience Department, Brown University,
(4)Children’'s Hospital Boston/Harvard Medical School

Background: The cerebellum is considered to playan
important role in motor, somatosensory, and executive
functioning. Anumber of studies have reported abnormalities
in neuronal integrity, volume, metabolism, and activityin the
cerebellum in autism spectrum disorders (ASD). A previous
functional connectivity magnetic resonance imaging (fcMRI)
study reported cerebro-cerebellar underconnectivity during
motor performance in ASD. Resting-state (RS) fcMRI identifies
spontaneous low-frequency blood oxygenation level

dependent (BOLD) signal fluctuations allowing for the
examination of intrinsic network connectivity. Impairments of
motor and executive functions have been reported in
numerous studies of ASD. Such impairments may be
associated with abnormal cerebellar connectivity with
prefrontal and motor cortices. However, a focused
investigation of intrinsic cerebro-cerebellar connectivity for
motor and prefrontal networks in ASD is currently unavailable.

Objectives: To examine cerebro-cerebellar intrinsic
functional connectivity in motor and prefrontal networks in
adolescents with ASD.

Methods: RS functional MRI data were acquired for 6:10
minutes on a 3T GE scanner for 18 adolescents with ASD and
22 age, sex, 1Q, and motion-matched typically developing (T D)
adolescents. Participants were required to remain still and
fixate a crosshair in the center of a projection screen. Data
were preprocessed using AFNI and included motion and field
map correction, cardiac and respiratory regression, spatial
smoothing, isolation of low frequency fluctuations (.01</<.1),
and normalization to Talairach space. The Talairach-
Tournoux Daemon atlas in AFNI was used to obtain masks for
the cerebellum as well as the motor and prefrontal cortices.
Partial correlation analyses were performed between each
voxel in the cerebellar mask and the time series extracted
from motor and prefrontal regions of interest (ROls),
respectively. Pearson’s correlation analyses were conducted
for fcMRI effects (motor, prefrontal) with diagnostic (ADOS,
ADI), Social Responsiveness Scale (SRS), and Visuo-Motor
Integration (VM) scores.

Results: Connectivity results in TD adolescents were
consistent with previous findings by O'Reilly and colleagues
(2010), with motor connectivity in anterior cerebellum and
prefrontal connectivity in posteriolateral neocerebellum.
Between-group comparisons revealed atypicallyincreased
cerebellar connectivity for the motor ROI, but reduced
connectivity for the prefrontal ROl in the ASD group. Across
both groups, significant negative correlations for motor-
cerebellar connectivityand VI scores, r=-.761, p <.004, and
prefrontal-cerebellar connectivityand SRS scores r=-.377, p
<.05. Increased motor-cerebellar connectivity correlated with
reduced Wl scores in the TD group (r =-.905, p <.005),



whereas increased motor-cerebellar connectivity correlated
with reduced ADOS-social subtest scores (r=-576, p <.05) in
the ASD group.

Conclusions: Our findings suggest reduced intrinsic
functional connectivity between prefrontal cortex and
cerebellum in ASD, accompanied by increased connectivity
with cortical motor regions. Our latter finding for intrinsic
connectivity contrasts with a previous report of cerebro-
cerebellar underconnectivity during motor performance
(Mostofsky et al., 2009). T he pattern of group differences may
indicate an expansion of motor-related cerebro-cerebellar
connectivity at the expense of connectivity subserving
executive functions, consistent with reports of executive
impairmentin ASD. Correlations of functional connectivity
measures with social responsiveness and visuo- motor
abilities support the behavioral relevance of cerebro-
cerebellar connectivity.

106.039 39 ‘Spoken Vs Sung'- Investigating Auditory Brain
Networks in Children with Autism. M. Sharda* and N.
C. Singh, National Brain Research Centre

Background: Awide range of enhancements and impairments
in auditory function have been reported in individuals with
Autism Spectrum Disorders. T hese include impaired
perception of speech and linguistic stimuli as well as
enhanced responses to musical sounds. Recently, it has also
been suggested that music-based interventions engage a
large multimodal brain network and may hence be useful in
entraining functions which mightimpaired in autism. However,
not many studies have investigated the neural correlates of
music processing in autism and how it might affect language
and speech functions.

Objectives: The primary objective of our studyis to identify the
structural and functional networks involved in processing
spoken speech, sung speech and music in children with
autism as compared to typically developing children with a
view to designing interventions targeted at entraining these
communication networks via early music-based training.

Methods: We conducted a passive-listening task with three
kinds of stimuli —spoken words, sung words and piano tones in
a sparse-sampling, event-related fMRI paradigm. All words

were bisyilabic nouns or verbs commonly used by children,
such as ‘balloon’ and ‘sleeping’. The melodies for the sung
words were combinations of two major notes, which were also
used for creating the piano tones. Both the spoken and sung
stimuli were delivered by a professionally trained musician.
The task was performed by 13 participants, 6 children with
autism (ASD) diagnosed using DSM IV criteria (mean age 13.6
years) and 7 typically developing (T YP) controls (mean age 11
years). 90 volumes in 3 runs were acquired with TR=10s in a
3T scanner. In addition, a high resolution anatomical T1
image was also acquired. Data analysis was performed using
SPM5.

Results: Preliminary data showed that perception of spoken
words as well as sung words elicited a bilateral superior
temporal network in both the T YP group as well as the ASD
group. We also found that sung words elicited greater activity
when compared to spoken words. However, the pattern of
activity differed between the TYP and ASD groups in that the
Sung>Spoken contrast recruited bilateral auditory networks in
the TYP group whereas it was more right-lateralized for the
ASD group. The Spoken>Sung contrast on the other hand
showed greater left temporal activity for the TYP group and left
frontal activity for the ASD group. Tones elicited right>left
activity for both groups.

Conclusions: Our preliminary findings show that typically
developing children recruit bilateral auditory brain networks for
processing both spoken and sung word stimuli. However,
children with autism show a rightward asymmetryin
processing sung words. Given that sung stimuli are more
salient than spoken words and show a greater recruitment of
the right hemisphere, this finding may be explored further
using connectivity studies to determine the notion of musical
entrainment of speech and language.

106.040 40 Disruption of Functional Organization within the
Primary Motor Cortex in Children with Autism. M. B.
Nebel*!, S. E. Joel?, J. Muschelli3, A. D. Barber?, B. S.
Caffod, J. J. Pekar? and S. H. Mostofsky!, (1)Kennedy
Krieger Institute, (2)Johns Hopkins School of Medicine,
(3)Johns Hopkins School of Public Health

Background: Clinical observation and empirical studies
suggest that children with autism spectrum disorder (ASD)



exhibitimpairments in motor abilities that may reflect
abnormal connectivity within networks underlying motor
control and learning. Recently, several groups have used
patterns of correlations in spontaneous BOLD activity, referred
to as resting-state functional connectivity (FC), to localize
functionally relevant subdivisions of anatomically defined
regions.

Objectives: Motivated by the utility of these methods in
establishing functional organization, this study had two aims:
(1) parcellate a key area of the motor network, the precentral
gyrus (M1), in neurotypical adults and typically developing
(TD) children; (2) apply this approach to children with ASD to
determine if M1 functional organization differs in children with
ASD compared to TD children.

Methods: Resting state fMRI and anatomical images were
collected from 32 children with ASD (8-12 years) and 33 TD
children balanced for age, gender, handedness and
perceptual reasoning. Scan-rescan reliability data from twenty
neurotypical adults were also used for parameter estimation.
Initial preprocessing steps of slice time adjustment, motion
correction and spatial normalization were performed using
SPM5, after which motion parameters, global signal and
nuisance covariates were extracted. The data were then
temporallyfiltered (0.01-0.1 Hz pass-band).

For each M1 voxel, an FC map with all voxels outside of M1
was generated. Similarity of FC maps for every pair of M1
voxels was computed using n2, and a spectral clustering
algorithm was applied to the resulting n2 matrix. Adjacency
matrices were constructed for each participant and averaged
to generate a consensus matrix for each group; the elements
of the consensus matrix corresponded to the proportion of
times a given pair of voxels was assigned to the same parcel
across participants. Spectral clustering was reapplied to the
group consensus matrices, and the labels of the clustering
solutions were matched by maximizing the average overlap of
similarly-labeled parcels between groups.

TD and ASD parcels were compared by volume and spatial
overlap. The significance of the observed group differences
was assessed by permutation: diagnosis labels were randomly

assigned, consensus matrices were recalculated, and
second-level spectral clustering was reapplied 10,000 times.

Results: Agross dorsomedial to ventrolateral organization
emerged bilaterally within M1 in both groups. However, the
dorsomedial-most (DM) parcel was significantly larger in
ASDs than in TDs and encompassed much of the space
occupied by the adjacent dorsolateral (DL) parcel in TDs
(+10.6 cm3, p=.05). The displacement of the DL parcel in ASD
caused additional functional segregation differences between
groups in the region of M1 closest to the hand knob; group
overlaps for the DL and anterior lateral parcels were
significantly worse than predicted by permutation (.24, p=.02;
51, p=.02, respectively).

Conclusions: Given the organization of the motor homunculus,
the observed differences between M1 functional subunits in
TDs and ASDs may have interesting developmental
implications. The enlarged ASD parcel included regions of
M1 normally reserved for lower limb control but also areas
normally recruited by the upper limbs, suggesting that
developmental segregation of upper and lower limb control
may be delayed in ASD.

106.041 41 Visuomotor Impairment and Underlying Cortico-
Cerebellar Dysfunctions in Individuals with Autism. M.
W. Mosconi*, University of Texas Southwestern Medical
Center

Background: Dyspraxia is common in individuals with autism,
but it remains unclear whether sensorimotor abnormalities
reflectimpaired processing of sensory feedback for action
planning, or fundamental deficits in motor control.

Objectives: To clarify the integrity of sensorimotor and motor
control systems in autism.

Methods: 26 individuals with autism and 26 matched healthy
controls (ages 8-35) participated in two laboratory studies of
motor skills; 15 individuals from each group also completed
an fMRI study. Subjects performed sustained precision grip
force tasks in which the amplitude of the target force and the
precision of visual feedback were varied independently. They
viewed a white bar that moved upwards with increased force
toward a fixed green target bar. Subjects were instructed to



sustain a constant force in order to stabilize the white bar at the
level of the green bar for 15 sec trials. During the “motor”
manipulation, the green target bar was setto 5, 25, 45, 65 or
85% of individual subjects’ maximum force contraction.
During the “sensory feedback” manipulation, the vertical
distance the white bar moved per Newton of force applied by
the participant was set to visual angles of .02, .19, and 2.02
deg. When the visual angle was large, the white bar moved a
larger distance for every Newton of force applied, increasing
the precision of sensory feedback.

Results: Subjects with autism did not show atypical mean
force levels, but they did show reduced control of their motor
output as demonstrated byincreased variability of sustained
force during the course of trials (F=14.87; p<.001). This
impairment was more robust at greater force amplitudes
(Group x Amplitude: F=9.47; p<.001). Force variability was
increased in individuals with ASD across varying precision of
sensory feedback (F=7.58; p<.01), but particularly when
feedback was less precise (Group x Visual Angle: F=4.28;
p=.02). In fMRI studies, when sensory feedback was less
precise, subjects with autism showed reduced activation in left
motor cortex, left dorsal premotor cortex, superior parietal
lobule and cerebellar lobules IV-VI. These brain abnormalities
were not evident when sensory feedback was precise.
Increased variability of sustained force was associated with
clinical ratings of communication impairment and motor
stereotypies in individuals with autism.

Conclusions: Our results provide evidence that visuomotor
impairments in autism reflect deficits in controlling sustained
motor output and in transforming sensoryinput for use in
precise motor control. Further, motor impairments appear to
be related to communication deficits and stereotypies,
indicating a relationship with core clinical features of the
disorder. Our fMRI studies highlight dysfunction in cortico-
cerebellar circuitry which integrates sensoryinput to adjust
movement plans organized by frontoparietal motor systems.
Combined with findings from postmortem studies of autism
documenting reduced Purkinje cell size and density, these
results suggest that abnormal output from the cerebellum to
neocortical systems may underlie the dyspraxia and poor fine

motor control that are presentin the majority of individuals with
this disorder.

106.042 42 Oxytocin's Signature in Social Deficits of Patients
with Autism Spectrum Disorders. E. Andari*, Emory
University

Background: Our dailylife is a constant stream of complex
social situations, and adaptation is a key element of Human
fitness. Patients suffering from autism lack social adaptation
partially due to difficulties in feeling appropriate emotional
states. Recently, oxytocin is attracting considerable attention
for its role in Autism. Oxytocin is a fundamental mediator for a
large range of behavior such as maternal attachment, pair
bonding, social learning and prosocial behaviors. Since
oxytocin plays a key role in social affiliation, and given that the
major suffering of patients with autism is the social deficit, a
key question is whether oxytocin plays a role in social deficits
of patients with Autism.

Objectives:

- Studying whether patients with autism have deficits in their
plasma oxytocin concentration and whether this measure can
be used as a biomarker of decrease levels of affiliation.

- Investigating the structural correlates of plasma oxytocin
variability among individuals in order to infer the mechanisms
of action of this molecule.

- Determining whether intranasal administration of oxytocin
can modulate prosocial feelings in healthy volunteers and in
patients with Autism.

Methods:

Plasma oxytocin was measured using specific enzyme-
immunoassay method of analysis in 30 healthy volunteers and
13 patients with Autism. Healthy individuals performed the
Revised NEO Personality Inventory. Voxel-based Morphometry
analysis was used to study the structural images of
participants. Intranasal oxytocin spray was administrated to
healthy subjects and patients with Autism in a double blind
oxytocin-placebo controlled study. Oxytocin’s effects were
measured on self-perception of prosocial feelings toward
others. Patients performed a social game where they



interacted with three fictitious partners endowed with different
levels of trust and reported their feelings of trust. Healthy
subjects self-reported their general feelings of trust toward
others during personality test.

Results:

Baseline plasma oxytocin concentration in patients was
intensely below the values observed in healthy subjects.
Interestingly, plasma oxytocin was found positively correlated
with social personality scores in healthy volunteers. In other
terms, individuals with introverted personality presented lower
levels of plasma oxytocin compared to extraverted individuals.

We also found that individual variability in endogenous
oxytocin and in social affiliation is echoed in differences in
grey matter volume of specific brain regions, the amygdala
and hippocampus, regions controlling fear and anxiety.
Moreover, oxytocin intake enhanced patients’ capacities to
process social cues and to report appropriate feelings of trust
toward the trustworthy partner. These results are supported by
the effects of oxytocin on enhancing healthy subjects’ self-
report of general trust toward.

Conclusions:

Endogenous plasma oxytocin might be a biomarker of the
degree of engagement of individuals in their social life and
eventually of social deficits encountered in psychiatric
disorders such as Autism. Moreover, our findings suggest
potential therapeutical implications of oxytocin in modulating
adaptive prosocial feelings in these patients, a core deficit of
autism. Potentially, the neuropeptide oxytocin is endowing key
emotional brain regions such as the amygdala and
hippocampus with the capacity to develop affiliation, by
overcoming fear and stress of being deceived.

106.043 43 BEHAVIORAL and Neural ASSESSMENT of
Implicitand Explicit SOCIAL Cognition In AUTISM. 1.
Dzobek*!, G. Rosenblau?, D. Kliemann?2, H.
Kappelhoff2 and H. R. Heekeren?, (1)Freie UniversitAnt
Berlin, (2)Freie Universitét Berlin

Background:

Understanding the mental states of others (social cognition)
plays a keyrole in the adequate reaction to other people’s
behaviour. Standard social cognition tasks to date, however,
often employ stimuli such as written stories or comics that are
less vivid and rich than our real social environment. Aithough
these tasks have proven sensitive in detecting social cognition
difficulties in individuals with autism spectrum consitions
(ASC), they do not allow generalization to real life social
settings.

Objectives:

To develop two new movie-based behavioral tasks for the
assessment of implicit and explicit social cognition and to
adapt the more naturalistic task design to the fMRI
environment.

Methods:

For the behavioural tasks we produced a new set of stimuli
comprising film scenes (20-35s) displaying social interactions.
In the implicit task, participants watch a social film scene and
are then asked to select how the film will proceed out of four
shortfilm clips (4 s). In the explicit task, participants first watch
a film scene and are then asked to pick one out of four text
options that correctly describes the mental state of one
protagonist. We adapted the explicit task for fMRI.

Results:

Preliminary reliability analysis of the behavioural tasks (N(ASD)
=9,N(NT) =9) yielded for the implicit task a mean item
difficulty of .69 (SD = .16) and a satisfactory reliability of .73
(Cronbach’s alpha). In the explicit task the mean item difficulty
was .65 (SD =.14) and reliabilitywas .77 (Cronbach’s alpha).
Although there were no significant performance differences
between ASD and NT in both tasks, which is likely due to small
sample size, individuals with ASD showed trendwise
significantlyincreased reaction times for the implicit task
(ASD: 40.7s (SD =11.04); NT: 32.0s (SD = 3.2); p = .055).

Preliminary fMRI analysis showed that the naturalistic task
design robustly activated the mentalizing network in NT (e g.
bilateral superior temporal sulcus (STS), temporal parietal
junction (TPJ), temporal poles), where this network



furthermore correlated with performance in the social
cognition task in both groups. We found significant group
differences (NT > ASD) within these mentalizing regions.
Finally, the naturalistic social cognition scanner task activated
the mentalizing network more robustly than a comparable
pictorial social cognition paradigm.

Conclusions:

The newly developed naturalistic social cognition tasks are
well suited for the assessment of social cognition on the
behavioural and brain level.

106.044 44 Neuroendophenotype Discovery Using An fMRI
Social Battery Task. A Ahmed*, Yale University

Background: Copy number variants (CNVs) have been strongly
associated with autism spectrum disorder (ASD), and pathway
analysis has revealed that these genetic variations overlap
genes coding for proteins involved in synaptic plasticity.
However, the biological mechanisms by which these CNVs
impact brain function at a systems level is unknown. Imaging
genetics seeks correlations between genetic and
neuroimaging data. Functional magnetic resonance imaging
(MRI) has identified neural correlates of key social cognitive
deficits in ASD, specifically, activations differing from
neurotypical individuals in posterior superior temporal sulcus
(pSTS), amygdala, and fusiform gyrus. Finding genes that
influence these brain-based phenotypes would thus help
define functionally relevant disease mechanisms for ASD.

Objectives: Imaging genetics studies require carefully chosen
stimuli to promote the discovery of meaningful genetic
associations. To this end, we developed a social battery task
that engages brain regions known to be involved with the
social cognitive deficits underlying ASD. We empirically
evaluated the components of the task that give rise to disorder-
relevant brain phenotypes. We will also use metrics that
characterize individual differences between subjects, as well
as test-retest reliability. The goal of the present study was to
evaluate the feasibility of our current paradigm and assess
whether it produces usable and meaningful imaging data.
Upon completion, the task can be used to correlate brain
phenotypes with genetic variation.

Methods: To date, 11 school-aged children with ASD (n =4,
mean age = 11.18 years) and typically developing controls (n =
7, mean age = 9.18 years) have been recruited to the Yale
Child Study Center. Theywere shown a 4'26” imaging
paradigm containing two components: (1) a point-light display
of biological motion and scrambled motion, and (2) a series of
fearful faces and houses. These data were analyzed using
regions-of-interest (ROIs) created with an activation likelihood
estimation meta-analysis. The data extracted from these ROls
were then subjected to an event-related averaging analysis.
Ourinitial analysis focused on identifying trends that replicate
previously reported findings.

Results: We report event-related activations in the right pSTS
and fusiform gyrus in response to biological motion and fearful
faces, respectively. Typically developing controls show
increased activation to biological motion compared to
probands, with peak signal changes of +0.46% in controls and
+0.24% in probands during the stimulus period. Control
subjects show right hemisphere lateralization in the fusiform
gyrus to fearful faces, while probands do not. Both probands
and typical individuals show minimal activation to fearful faces
in the amygdala.

Conclusions: Our initial study demonstrates the feasibility of a
briefimaging battery to produce significant event-related
activations in a population of typically developing children and
children with ASD. The waveforms produced are consistent
with known response properties of target brain regions to these
stimuli. Ongoing collection of data will allow us to continue
developing these stimuli by assessing multiple versions of
these stimuli in typical adults. We will analyze activations at two
time-points using test-retest reliability, and draw correlations
with individual differences as measured by the autism quotient
and the social responsiveness scale.

106.045 45 Autobiographical and Social Memory Narratives
in Autism: Delineating the Role of the Hippocampus
and Amygdala. R. S. Brezs*, University of Chicago

Background: Previous studies of memoryin autism have
consistently shown reduced memory for self and others,
relative to a preserved memory for semantic facts (Boucher
and Bowler, 2008). However, itis unclear whether such
abnormal patterns of memory can be traced to structural



differences in the hippocampus or the amygdala (Salmond et
al.,, 2005). Further, while most studies of memoryin autism
have employed simple measures of memory for words
(Lombardo etal., 2007); fewer have examined autistic
subjects’ memory narratives. The current study aims to provide
a more ecologically-valid view of memoryin autism, in
conjunction with anatomical analysis of subjects” hippocampi
and amygdalae.

Objectives: (1) To determine whether children and
adolescents with ASD provide narrative memories of
themselves and others that contain fewer references to
humans, mental acts, causality and evaluation than control
subjects. (2) To determine whether autistic subjects’
shallower memories can be traced to structural abnormalities
in the relative size of their hippocampus and amygdala.

Methods: Participants included 34 8-18 year-old subjects
with ASD and 35 age, sex and IQ-matched controls. Autism
diagnoses were confirmed using ADOS (Lord etal., 1999) and
ADI-R assessments (Lord et al., 2003), and all subjects
completed the Social Responsivity Scale (SRS) (Constantino,
2000) and Social Communication Questionnaire (SCQ)
(Berumentetal., 1999). Subjects completed a narrative recall
task (based on Crane and Goddard, 2008) comparing
memory for self, mother and favorite fictional character.
Narratives were coded for number of references to: human,
non-humans, objects, physical acts, mental acts, causality,
evaluation, time and place. Asubset of 20 ASD subjects and
19 TD controls were scanned using Magnetic Resonance
Imaging, and hippocampi and amygdalae region of interest
volumes were measured using voxel-based morphometry.

Results: When telling narratives about themselves, children
and adolescents with autism made significantly less
references to humans (p=.007), objects (p=.003), physical
actions (p=.001), mental acts (p=.019), locations (p=.007),
time markers (p=.008) and evaluations (p=.001) per prompt
than controls. In contrast, they made no less references to
non-human animate beings (fictional characters and
animals), than controls (.964). Both hippocampus (p=.041)
and amygdala (p=.023) were significantly reduced in ASD
subjects relative to controls, and neither the amygdala nor the
hippocampus volumes correlated with age. Amygdala

volumes correlated significantly with the number of subjects’
references to humans (r=.451, p=.026), mental acts (r=.362,
p=.009), and evaluations (r=.289, p=.036).

Conclusions: Results suggest that abnormal memory
patterns in autism are associated with reduced amygdala
volumes, rather than hippocampal volumes. Further analyses
are underway to relate the qualities of subjects’ memories to
the gray and white matter with their hippocampi and
amygdalae.

106.046 46 Early Neural Network Activation During Emotional
Face Processing in Adolescents with Autism. R.
Leung*', H. Qureshi2, E. W. Pang', M. L. Smith! and M.
J. Taylor2, (1)University of Toronto, (2)Hospital for Sick
Children

Background: Recognizing and allocating appropriate attention
to emotional faces is integral to children’s ability to acquire
social skills. In autism spectrum disorders (ASD), impaired
social skills and interactions are one of the diagnostic indices
of the disorder. In children and adolescents with ASD,
neuroimaging studies have suggested that deficits in
emotional processing reflect abnormalities in underlying
neural networks, particularly the amygdalae (Baron-Cohen et
al., 2000). ERP findings of delayed and smaller neural
responses to emotional faces in children with ASD highlight
the importance of utilizing neuroimaging techniques with high
temporal resolution, such as MEG, to investigate the temporal
and spatial properties of the neural network underlying
emotional processing in ASD (Battyetal., 2011).

Objectives: To assess neural network activation during
emotional face processing in adolescents with ASD through
the use of magnetoencephalography (MEG). We hypothesized
that adolescents with ASD would show distinct emotional
processing patterns, relative to controls, and atypical activation
of specific brain regions, including the amygdalae and anterior
cingulate cortex.

Methods: Six adolescents with ASD (6M, M=14.16+1.28 years)
and 9 typically developing controls (6M, M=14.28+1.09 years)
performed an attentional paradigm (Hung etal., 2010)
involving implicit emotional face processing with a neutral,
happy or angry face presented concurrently with scrambled



patterns, while in a MEG scanner. Participants responded as
quickly as possible to the scrambled pattern. Event-related
beamforming (ERB) analyses on the happy-neutral and angry-
neutral comparisons were used to localize task-dependent
brain activation. MEG data were co-registered to the
participant’'s anatomical T 1-weighted MRl scan.

Results: ERB analyses show early (time window of 80-120ms)
bilateral middle frontal activation as well as left amygdala
activation in adolescents with ASD in response to happyfaces.
In contrast, left anterior cingulate cortex and right middle
frontal activation to happy faces were found in controls. In
response to angry faces, adolescents with ASDs showed early
left middle frontal and right inferior frontal activation while
controls showed left medial frontal and right amygdala
activation. Adolescents with ASD did not differ significantly
from controls in response latency for either emotion.

Conclusions: Our preliminary results indicate differences in
early neural network activation in adolescents with ASD
compared to controls. Of particular interest are our findings of
left amygdala activation in response to happy faces in
adolescents with ASD, which are not only distinct from that
found in controls, but resembles activation found in younger
children, suggesting the involvement of an immature neural
network (Hung et al, under review). Data collection is ongoing
and will allow us to further elucidate the neural mechanisms
underlying emotional processing in ASD.

106.047 47 Neural Correlates of Gender Differences in
Patients with High-Functioning Autism Spectrum
Disorder During Empathy. K. Schneider*!, C.
Regenbogen', K. D. Pauly!, A Gossen', D. Schneider?,
L. Mevissen2, T. M. Michel?, R. Gur3, U. Habel' and F.
Schneider3, (1)JARA Translational Brain Medicine,
(2)RWTH Aachen University, (3)Perelman School of
Medicine and the Philadelphia Veterans Administration
Medical Center

Background:

Supported by the “extreme male brain theory’ (Baron-Cohen
1999), and influenced by prior investigations on the prevalence
of autism spectrum disorder (ASD) proposing a male:female
ratio of 6-8:1 (Fombonne 2005), ASD is still commonly seen as

a male disorder. However, recent studies as well as clinical
experience (Attwood 2008) suggest a clearly decreased
male:female-ratio of 4:1 (Bartley 2006) also in high functioning
patients with ASD.

Also, behavioral studies described different behavioral patterns
of males and females with ASD, and particularly assigned a
better social conduct to female patients. Nonetheless, to the
authors’ knowledge the number of behavioral studies on
“female autism” is still small, and so far, there are no studies
using functional magnetic resonance imaging (MRI) which try
to address this topic.

Objectives:

As a better social adaptiveness in females with ASD compared
to autistic males was previously suggested, in our study we
tried to clarify whether patients with high-functioning ASD
reveal gender-specific characteristics on a behavioral and/or
neural level during participating in an empathy task.
Elucidating gender-specific characteristics of ASD might have
importantimplications for education and treatment of autistic
individuals.

Methods:

28 patients with high-functioning ASD and 28 healthy subjects,
matched for gender, age, and education, took partin an event-
related fMRI study.

Participants were confronted with either emotional (E) or
neutral (N) video stimuli. Each video was followed by two
seven-point rating scales, one asking for the intensity of
participants’ own emotions during the video (“SELF”-rating),
and the second addressing the intensity of the emotion of the
actorin the video (‘OTHER”-rating).

Results:

Behaviorally, we neither found gender differences for the group
of autistic patients nor for the healthy subjects. However,
comparing the overall groups on the “SELF’- and the

‘OTHER -rating revealed significantly less target-matching
answers in the patient group. Moreover, patients rated the
neutral videos (N) significantly more emotional.



Analysis of brain activation for the E>N contrast yielded
activation of a network of superior frontal, superior temporal,
and inferior frontal regions, accompanied by activation of the
thalamus in case of healthy control subjects. In contrast to that,
ASD patients revealed activation solely of superior frontal and
superior temporal regions.

While there were no significant gender effects on brain
activation for the healthy control group, we found increased
activation in males with ASD compared to autistic females in
the medial frontal cortex bilaterally, and in the precuneus.

Comparing both groups separated for gender yielded reduced
activation in autistic females compared to their healthy control
group in the amygdala, and in midbrain regions, in the
periaqueductal grayin particular, while male patients
compared to their healthy control group exhibited reduced
activation of the bilateral middle frontal gyrus.

Conclusions:

Our data propose different ways of processing social
information in males and females with ASD suggesting
specific alterations on the level of “social motivation” in female
patients, while male patients seem to exhibit stronger deficits
in integrating multisensory information.

These findings might indicate gender-specific
‘endophenotypes” in ASD with potential implications for
treatment.

106.048 48 Social Responsiveness Correlates with Neural
Response to Affective Touch: An fNIRS Study. L. C.
Anderson*, R. H. Bennett, D. Z. Bolling, K. A. Pelphrey
and M. D. Kaiser, Yale University

Background: Functional magnetic resonance imaging (fMRI)
studies from our lab have recentlyimplicated the superior
temporal sulcus (STS) and additional ‘social brain’ regions in
processing slow, gentle touch targeting C-tactile (CT)
afferents. These nerves are only present in the hairy skin and
are hypothesized to support the role of the skin as a social
organ because they respond especially well to stroking
velocities characteristic of social, or affective, touch.
Functional near-infrared spectroscopy (fNIRS) and fMRI
studies indicate that the ST S response to visual social stimuli

(such as faces and biological motion) varies as a function of
observers’ autistic traits. Using fMRI, we recently discovered a
similar relationship between ST S response to CT -targeted
touch and individuals’ autistic traits. Autistic traits have been
shown to varyin the general population; more autistic traits
reflect less social responsiveness, as measured by the Social
Responsiveness Scale (SRS).

Objectives: Using fNIRS, we sought to examine whether STS
response to CT-targeted affective touch varies as a function of
social responsiveness.

Methods: To date, 14 typical adults participated in this

study. We monitored regional cerebral blood volume changes
using a 52-channel NIRS apparatus over the prefrontal cortex
and ST S to measure brain activity while participants received
continuous brushing to the arm and palm in a block design
procedure. Brushing was administered by a trained
experimenter using a soft watercolor paintbrush. Participants
also completed the SRS.

Results: To implement a region of interest analysis, we
coregistered participants’ NIRS optode placement to their own
structural MRl image to identify the four optodes measuring
activityin the right STS. Preliminary results indicate that, as
predicted, activation in the ST S was greater during arm touch
(CT-targeted) trials compared to palm touch (non-CT) trials
during the 6-12 second post-stimulus onset period (p <.01).
We identified a trend towards a negative correlation between
SRS scores and each participant's average difference in STS
activation between arm touch and palm touch (p =.065) and
peak difference in STS activation between the two types of
touch (p =.116) within the 6-12 second post-stimulus onset
period.

Conclusions: Preliminary results from the current fNIRS study
are consistent with our fMRI findings of ST S involvement in
processing CT-targeted touch. Importantly, we identified a
negative correlation between participants' social
responsiveness and their ST S response to CT -targeted
affective touch. Individuals with less social responsiveness
exhibited a diminished ST S response to social touch to the
arm relative to the palm. This is the first NIRS study to
examine the neural response to social touch and lays the



foundation for follow-up studies with individuals with and
without autism.

106.049 49 Social Responsiveness Scale Predicts Activity in
Limbic Regions for An Emotion Recognition Task. W.
K.Lloyd", J. H. G. Williams*!, G. D. Waiter', J. S.
Lobmaier2 and D. I. Perrett3, (1)University of Aberdeen,
(2)Universitét Bern, (3)University of St Andrews

Background: The Social Responsiveness Scale (SRS) is a
questionnaire that correlates strongly with diagnoses of autism
and is thought to reflect stable behavioural traits that are
normally distributed within typical human populations. It
therefore seems likely that neurobiological differences that
contribute to the variability of SRS score will inform us about
the neurobiology of autism spectrum disorder. This could
stem from sensitivity to emotional stimuli or capacity to direct
attention towards emotional stimuli.

Objectives: To investigate its neurobiological significance and
relationship to emotional stimuli, SRS was used as a correlate
in the analysis of an fMRI task of emotion recognition for a
typically developing cohort of children and adolescents.

Methods: 33 subjects (23 female, 10 male), right-handed,
aged 9.8-16.4 (mean age = 13.8, std. dev. 2.1) were
considered in the analysis. Imaging (MRI) was performed
using a 3T scanner. T he functional protocol consisted of
faces displaying an emotional expression that was either
happy or fearful, subtle or obvious, and directed at or away
from the observer. Conditions were presented in blocks for the
tasks of identifying either the emotional state, or the sex of the
presented face. Each face was positioned in the centre of the
display, accompanied by a visual display of the words 'Happy
and 'Fearful' or'Male''Female', in the bottom left and right
corners. The participant was asked to choose the relevant
word and respond via a push-button system activated by the
left or right index finger. MRI data were processed and
analysed using SPM8 (http:/www fil.ion.ucl.ac.uk/spm/). A
whole brain voxel-based single group analysis was performed
to produce activation contrasts for task dimensions of
attention, emotional valence, emotional arousal and face
direction. SRS data was applied to the model as a linear

regressor to search for correlations between the metric and
contrasts of interest. Statistical significance was considered at
thresholded p <0.001, FWE-corrected p < 0.05 at cluster level.

Results: The amount of activity in limbic and paralimbic areas
in response to fearful expression relative to happy expression
correlated robustly with score on the Social Responsiveness
Scale (clusters included right medial temporal lobe: 701
voxels, z=4.80; right lateral orbitofrontal cortex: 1202 voxels,
z=4.77 and anterior cingulate 2220 voxels, z=4.73). SRS score
did not correlate with any differences relating to attention or
gaze direction.

Conclusions: Higher SRS score was not determined by
absolute sensitivity to emotional expression but a higher
reactivity to fearful relative to happy emotional expression. Our
findings suggest that variability on the autism construct among
typical adolescents could be determined by degree of
reactivity to expression of negative emotions relative to
reactivity to expression of positive emotions.

106.050 50 Reduced Inferior Frontal Cortex Response to
Explicit Emotion Judgmentin Autism. M. S. Moore*', B.
Wicker? and R. K. Kana?, (1) The University of Alabama,
(2)Aix-Marseille University, (3)University of Alabama at
Birmingham

Background: The abilityto accurately identify others’
emotions is a critical skill for successful social interaction.
Manyindividuals with autism spectrum disorders (ASD)
struggle with everyday social interactions, largely due to
difficulty reading others’ emotions from faces (Harms etal.,
2010) and from their body postures (Hadjikhani et al., 2009).
Watching an agentin action can trigger emotional contagion
which may be mediated by the inferior frontal cortex (IFC).
Inferring emotions from actions and from their contexts
(explicit vs. implicit) has been relatively under-examined in
ASD. This study used dynamic action scenarios to examine
the neural mechanisms, especially the role of the IFC, in
mediating this process in ASD.

Objectives: The primary objective of this functional MRI
study was to investigate the nature of brain responses
associated with explicit and implicit perception of emotional
information in high-functioning adults with ASD.


https://mail.abdn.ac.uk/owa/redir.aspx?C=99cdec7311b345fb801c46c0f4fa2161&URL=http%3a%2f%2fwww.fil.ion.ucl.ac.uk%2fspm%2f

Methods: fMRI data were collected from 5 high-functioning
adults with ASD and 5 typically developing control participants
(data collection still in progress). Participants watched a series
of short videos (9 seconds each) of characters involved in
emotional action scenarios. Participants were told to judge the
emotion expressed by the character (happy, sad, angry, or
afraid) or identify an object in each video. In the control
condition, participants watched neutral videos of characters
and made a perceptual judgment. The stimuli were presented
in an event-related design, and the data were acquired using a
Siemens 3T Allegra scanner. Data analysis was performed
with SPM8 (Statistical Parametric Mapping) software.

Results: Preliminary results of this study are: 1) Behavioral
data showed that both groups performed significantly above
chance on all video types (p < .05), and there were no
significant group differences in accuracy. However, the ASD
group had slower reaction times than the control participants
for emotion and object videos; 2) T here was robust bilateral
extrastriate body area (EBA) activation (x = -46, y=-68,z=0; x
=46,y=-66,z=0)in both ASD and typical control participants
for both emotion and object tasks, especially for the emotion
task; and 3) There was a significantly decreased response in
the right inferior frontal cortex (IFC) in the ASD participants,
relative to typical controls, while judging emotions from the
characters in the videos (p <.005, uncorrected; cluster
threshold = 100 voxels).

Conclusions: Robust EBAactivation seen in both groups
across conditions suggests intact general perceptual brain
responses to explicit and implicit emotional action observation
in ASD. However, the IFC response exclusive to explicit
emotion judgmentin the typical group was absentin the ASD
group. This points to a potential difference in the cognitive
strategy between both groups: while explicit emotional
information recruits high level frontal areas in typical
individuals, this same information, although adequately
perceived, may not be processed at this level by those with
ASD.

106.051 51 Cerebellar Activation Differentiates Children with
Autism and Siblings in a Static Face-Processing Task.
R. 1. Pillai*1, J. Tirrell', E. S. MacDonnell2, H. Seib?, K.

A Pelphrey? and B. C. Vander Wyk?, (1)Child Study
Center, Yale University, (2) Yale University

Background:

While face-processing deficits are known throughout Autism
research, the exact mechanism is unknown. Prominent
theories include problems in attentional modulation, global
spatial processing, and errors in neural machinery.
Knowledge of what the exact cause is may be essential to
finding an effective intervention method.

Objectives:

Our objective was to examine what areas of the brain showed
specific activation for various categories of visual stimuli
between typically developing adults, children with Autism
Spectrum Disorder, and unaffected siblings.

Methods:

Adults (n =23), children with Autism (n = 22), and unaffected
siblings (n = 27) were presented black-and-white visual stimuli
containing either faces, houses, vehicles, letters, or numbers
in a passive-viewing task. Regions of interests were
established from adult data using a GLM and by using a
conjunction analysis (e.g. face> house*objectMetter*number),
then extracting beta values. Average beta values were then
compared between children with Autism and siblings using
pairwise t-tests. In a novel analysis method, the inner product
between vectorized representations beta weights for face,
house, and object stimuli were computed between children
with Autism and unaffected siblings relative to a canonical
‘adult’ vector, yielding a singular measure of multivariate
similarity. Aone-way ANOVAwas then run on these data, and
correlations with respect to age and IQ were calculated.

Results:

Of the face-selective regions found in the conjunction analysis,
onlyone area—the leftinferior semilunar lobule of the
cerebellum—showed a significant difference in activation
between children with Autism and unaffected siblings. The
vector analysis yielded a similar result—of all the areas, only
this cerebellar region showed a significant difference in



similarity: siblings were significantly more similar to adults than
children with Autism. The ANOVA on this region showed a
group by condition interaction as well. Across all house-
selective regions, no single area showed significance in the
vector analysis, but when combined, children with Autism
showed significantly more similarity than did siblings,
suggesting a preserved house-network in Autistic children.
Finally, there was a significant negative correlation between 1Q
and similarity to adults in unaffected siblings.

Conclusions:

Itis clear that the cerebellum requires more attention as a
social mechanism. Its functional connectivity to the thalamus
and striatum (which were also implicated as face-regions), as
well as other work linking the cerebellum with attention, leads
us to believe that the left inferior semilunar lobule maybe an
area for social attention. To further test this hypothesis, we are
building a study examining 2-dimensional versus (simplistic)
versus 3-dimensional (complex) facial stimuli, using the
fusiform face area, amygdala, and inferior semilunar lobule as
seed regions. Our goal in this is to further differentiate
cerebellar function and to target a possible method of
intervention using cartoon stimuli.

106.052 52 Spared Brain Function During Mentalizing and
Self-Representation in Females with Autism Spectrum
Conditions. M.V.Lombardo*!, M. C. Lai", B.
Chakrabartiz, A N. Ruigrok?, E. T. Bullmore?, J.
Suckling*, M. R. C. AIMS Consortium® and S. Baron-
Cohen', (1)Autism Research Centre, University of
Cambridge, (2)University of Reading, (3)Autism
Research Centre, Department of Psychiatry, University
of Cambridge, (4)Brain Mapping Unit, University of
Cambridge, (5)University of Cambridge, King's College
London, University of Oxford

Background:

Females with autism spectrum conditions (ASC) remain an
important yet understudied population. Recent work suggests
that females may be a sub-group within autism and possess
different underlying mechanisms from their male counterparts
(Schwarzetal., 2010, Mol Psychiatry). If females represent a
sub-group within autism, it will be important to identify where

females diverge from males at various levels of analysis and
what mechanisms may be responsible for such sex-specific
patterns. Finally, work on females will also have
methodological impact in informing the extent to which
heterogeneityis introduced byincluding mixed samples of
males and females.

Objectives:

Here we investigate whether males and females with ASC
show different patterns of response at the neural systems level.
Our past work has shown marked hypoactivation of
ventromedial prefrontal cortex (WMPFC) and right temporo-
parietal junction (RTPJ) for self-representation and
mentalizing respectively, in males with ASC (Lombardo etal.,
2010, Brain; Lombardo etal., 2011, Neuroimage). In this study,
we aimed to assess whether similar or different patterns are
seen in matched samples of females with and without ASC.

Methods:

Twenty-nine males adults with ASC and 29 age- and 1Q-
matched females with ASC (all ADI-R confirmed) were
compared to IQ- and age-matched typically-developing
Controls (males n = 33; females n = 29). Al participants were
scanned with MRl at 3T while making mentalizing or physical
judgments about themselves or a familiar but non-close other
(the British Queen). Regions of interest (ROI) were defined
independently via a quantitative meta-analysis of mentalizing
studies (Lombardo etal., 2011, Neuroimage) and included
regions well-established for their role in mentalizing and self-
representation; VMPFC, RTPJ, left temporo-parietal junction
(LTPJ), posterior cingulate/precuneus (PCC), and
dorsomedial prefrontal cortex (AMPFC). Main-effects
(Mentalizing>Physical; Self>Other) and interaction contrasts
were computed for each individual and were each inputinto a
2x2 factorial ANOVA (sex and diagnosis as factors) for each
ROL.

Results:

Replicating past work in males (Lombardo et al., 2010, Brain;
Lombardo etal., 2011, Neuroimage), PCC, LTPJ, and dMPFC
showed no main-effect of diagnosis across any contrast as
well as no main-effect of sex or a sex*diagnosis interaction.



However, WIPFC and RTPJ showed a significant
sex*diagnosis interaction. In both WIPFC and RTPJ, the
hypoactivation presentin males with ASC was not apparentin
females with ASC. Females with ASC showed a trend for an
opposite pattern of increased activation compared to female
Controls.

Conclusions:

Females with ASC show spared function of WIPFC and RTPJ
during high-level self-referential and mentalizing processes.
These observations are congruent with prior work (Lai etal.,
2011, PLoS One) that this sample of high-functioning females
adults with ASC presented less severe current symptoms on
the ADOS, yet self-reported more autistic traits. T his work
suggests potential implications for females as a sub-group.
Stratification of samples by sex in future studies will be
importantin reducing heterogeneity and may aid in detecting
sex-specific biological and cognitive mechanisms at work in
autism (Schwarzetal., 2010, Mol Psychiatry; Lai etal., 2011,
PLoS One).

106.053 53 Optimal Face Network Localization in Autism: A
Comparison of Two Methodologies. A Browne*!, V.
Troiani' and R. T. Schultz, (1)Children's Hospital of
Philadelphia, (2)University of Pennsylvania

Background:

The vast majority of studies looking at category-specific
processing identify regions of interest (ROls) based on
univariate localizer contrasts. Information regarding optimal
localizer choice for a particular purpose (such as connectivity
or multi-voxel pattern analysis) or population of interest (such
as autism) is necessary for efficient data acquisition and
optimal analysis implementation. Because hypoactivation in
the face processing network has been independently
replicated in autism, localization of these regions can be
problematic. We compare two extremely different localizers
that differ in a variety of ways and evaluate their capacity to
activate regions in the face-processing network of subjects
with an autism spectrum disorder (ASD).

Objectives:

To determine and compare the effectiveness of two localizing
methodologies for regions involved in face processing in an
ASD population.

Methods:

Whole brain fMRIimages were collected from 10 male ASD
participants (mean age: 14; mean IQ: 104) while they
performed two tasks. The first task consisted of rapidly
presented faces, places, objects, and scrambled objects.
Face images consisted of uncropped, colorful, visually
distinct, attractive faces of a variety of ages and ethnicities
while places were colorful, visually distinct, scenes from
unidentifiable locations. Images were not controlled on any
low-level visual dimensions and were presented in 14-second
blocks with 18 images per category per block. Participants
performed an orthogonal task, which was to respond to a white
fixation cross that appeared in the center of an image. In the
second task, participants performed identity-matching
judgments on simultaneously presented face or house image
pairs. Images were well-controlled, black-and-white pictures
of cropped faces and houses, presented at a rate of 10 images
per 20-second block. Random effects analysis of activation
differences between tasks was performed on whole-brain
images. In order to additionally investigate differences
between these two methodologies, we quantified a series of
metrics on regions of the face-processing network (including
fusiform face area (FFA), occipital face area (OFA), superior
temporal sulcus (STS), and amygdala). We present data on
both whole-brain and region of interest analyses including
peak activation, mean activation, voxel extent, and voxel
overlap between participants on each localizer task.

Results:

Whole brain analyses on the rapid presentation localizer
revealed significant activation in ventral visual cortex (p<.05
FWE corrected). Results of the discrimination localizer did not
reach whole brain significance. However, both tasks were
successful in region of interest analyses using individually
defined clusters of activation.

Conclusions:

Our findings suggest that a rapid-presentation, less visually
controlled (colorful images of varying perspectives) paradigm
with an orthogonal task is effective for localizing visual cortical



nodes of the face processing network. Significance at the
whole brain level in the rapid presentation localizer suggests
this may activate regions of ventral visual cortex that are more
likely to overlap across individuals. T his may be due to the
increased number of images presented in this task or the
engaging nature of the stimuli used. Our results are
informative for making localizer choice decisions, particularly
in regard to advanced analyses such as connectivityand multi-
voxel pattern analysis.
106.054 54 Self Representation and Frontal Brain Structure in
Children with ASD. N. H.Kim, D. P. Carmody* and M.
Lewis, Robert Wood Johnson Medical School - UMDNJ

Background: Children with Autism Spectrum Disorder (ASD)
have delayed development of self-representation. While
typically developing children achieve self representation by
age 2, children with ASD achieve self representation at later
ages. The development of self representation is associated
with structural changes in white matter in frontal brain regions.
Children with ASD have increased frontal white matter relative
to typically developing children. The deficits in self
representation in ASD may be associated with alterations in
frontal white matter volumes.

Objectives: We tested the hypothesis that increased white
matter in frontal brain regions would be associated with
deficits in self representation in children with ASD.

Methods: High resolution T 1 images were obtained on 10
children with ASD (mean age 4.5 years) usinga 1.5 T GE
Signa System. Voxel-based morphometry (VBM) was
performed using statistical parametric mapping software
(SPM8). Preprocessing of images included spatial
normalization, segmentation of white matter (WM) and gray
matter (GM), modulation to adjust for volume changes during
normalization, and smoothing. Region of interest (ROI)
analyses were performed by applying brain masks (Wake
Forrest University Atlas) to the whole frontal lobe, as well as to
regions defined by Brodmann Areas (BA). Ratios of partial
frontal volumes to the whole frontal lobe volume were
obtained. Within two weeks of the MRI scanning, self
representation was assessed by obtaining scaled scores for
the behaviors of mirror recognition, use of personal pronouns,
and pretend playinvolving another person. These three

behaviors were combined into a scaled self representation
score (SRS). Severity of the signs of ASD were obtained by the
Autism Diagnostic Observation Schedule (ADOS-G).

Results: The associations between self representation and
brain volume were assessed by R2 (Pearson correlation
squared). Strong associations were found between SRS and
WM volume in both left and right whole brain (R2> 4) in that
greater volumes were associated with lower self
representation scores. ROl analyses showed that the
associations were located in left BA10 and 11 (R2> .5), as
well as both left and right BA4 and 6 (R2> 4). Strong
associations between ADOS-G total score and WM volume
were found in left and right whole brain (R2> .4), with regional
associations in BA8 and 9 (R%ew> .6, R?rignt> .4), and in BA4
and 6 (R2er> .6, R%ignt> .35). Strong associations were found
between ADOS-G and GM volume in left and right whole
frontal lobe (R2> .45), with regional associations in BA10 and
11 (R%e> .5, R%ignt> .6), as well as left and right BA8 and 9
(R2> .6). Inboth GM and WM analyses, greater volumes were
associated with higher ADOS-G scores.

Conclusions: Regional increases in white matter in frontal
brain area are associated with deficits in self representation in
children with ASD as well as with increased behavioral signs
of ASD. The delays in self representation are implicated in the
delays in social development.

106.055 55 Self-Related Representation in Individuals with
High-Functioning Autism. H. Komeda*', H. Kosaka?, D.
N. Saito?, Y. Mano3, T. Fujii, H. Yanaka?, T. Munesue*
and H. Okazawa?®, (1)Carnegie Mellon University,
(2)University of Fukui, (3)Northwestern University,
(4)Kanazawa University, (5)Biomedical Imaging
Research Center

Background: Autism spectrum disorder is a developmental
disorder which is characterized by the lack of social
interaction with others, including natural communication and
eye contact (DSM-IV-TR, American Psychiatric Association,
2000). Individuals with autism lack self-awareness (Lombardo
etal., 2009; Toichi etal., 2002) and have difficulty empathizing
with others (Baron-Cohen, 1995; Lombardo et al., 2007).
Athough these deficits were observed by previous studies,
most of the target stimuli were constructed for neurotypical



individuals. Itis still unclear how individuals with autism
understand other people with autism.

Objectives: We investigated whether individuals with autism
show self-awareness and empathize with protagonists of
sentences who have autistic traits using MRI. We
hypothesized that ventromedial prefrontal cortex (vmPFC),
known to be sensitive to self-relevant information processing
(Lombardo et al., 2009), should be activated when judging
someone similar to themselves.

Methods: 15 (2 females) high-functioning individuals with
autism spectrum disorder and 15 (2 females) neurotypical
control participants participated in the experiment. Age and
IQs were matched between the groups. During the fMRI scan,
participants read sentences and made judgments about them
by using 2 buttons (Yes or No). Each sentence described the
protagonist’'s behavior as autistic or non-autistic. For Self
judgments with an autistic protagonist, theyread a sentence
(e.g., Iwould rather be alone than with others) and made a
judgment (Do you agree with the sentence?). For Other
judgments with a non-autistic protagonist, theyread a
sentence (e.g., Yuya would rather be with others than alone)
and made a judgment (Do you think you are similar to him?).
Gender was matched between the participant and the
protagonist.

Results: In the behavioral results, the interaction between
group and protagonist was significant (F (1, 28) = 27.20, p <
.05, MSe =6.28, Prep = .99, np2= 49). Posthoc analysis
showed that while the autism group rated Yes responses for
autistic protagonists more than the control group (F (1, 28) =
16.26, p < .05, MSe =4.55, Prep = .99, np2=.37), the control
group rated Yes responses for non-autistic protagonists more
than the autistic participants (F (1, 28) = 35.52, p < .05, MSe =
2.75, Prep = .99, np2= .56). Thus, both groups found matched
protagonists similar to themselves. In the fMRI study, during
Self and Other judgments, vmPFC was activated in both
groups: when the autistic group judged protagonists with
autistic behavior, and the control group judged protagonists
without autistic behavior. Moreover, in the Other judgment,
precuneus was activated when the autistic group judged
protagonists with autistic behavior and the control group
judged protagonists without autistic behavior.

Conclusions: T hese findings suggest that individuals with
autism spectrum disorder show self-awareness toward other
individuals similar to themselves as well as neurotypical
individuals do. Individuals with autism are likely to empathize
with other people with autism. As these findings explain the
characteristics of individuals with autism, they may also
contribute to improving special needs education, educational
intervention, and developmental support for individuals with
autism.

106.056 56 Neural Connectivityin Young Adults with ASD: A
Comparison of Brain Function During Theory of Mind
and Resting State. J. Ren*, A. Smith-Collins, J.
Clayden, C. Clark and D. H. Skuse, Institute of Child
Health, University College London

Background: The measurement of ‘resting state’ during fMRI
has led to the identification of a ‘default mode network’ (DMN)
of brain regions, which are active at rest but which consistently
show relative deactivations during cognitively demanding
tasks. Decreased functional connectivity in this network is
found in ASD, compared to neurotypical controls. The DMN
overlaps with brain areas activated by theory of mind tasks. No
previous study has attempted to study how functional
connectivity in adults with ASD differs from typical controls by
contrasting potential mechanisms during both resting state
and a theory of mind paradigm.

Objectives: Our first objective was to contrast neural activity in
the DMN during restin high functioning autistic and control
subjects with activation during a complex task demanding
high -order theory of mind abilities. Our second objective was
to examine the functional connectivity of the DMN in a number
of different ways, in order to identify whether evidence for
decreased functional ‘connectivity of the DMN in ASD is
driven by neuronal fluctuations that are unrelated to task
effects.

Methods: We recruited 25 adults with high-functioning autism
and 25 1Q matched controls. Clinical group was defined by
consensual diagnosis according to DSM-IV-TR criteria, and
ADOS examination. None was medicated. Mean FSIQ of the
control group was 123 (SD 21) and for the ASD group 132(SD
18). Subjects had their neural activitymeasured using BOLD
contrast, both at rest and during a theory of mind task, by



acquiring T2*-weighted echoplanarimagesona 1.5T
Siemens Avanto MR scanner. Resting state activity was
measured whilst subjects lay still with their eyes looking at a
fixed point. Theory of mind processing was measured by
requiring subjects to make judgements on a variant of the
‘Mind in the Eyes’ task (Baron-Cohen etal 2001). fMRI and
connectivity data were analysed using SPM 8 (MatLab);
resting state activity utilised REST state package (YF Zang)
and the DTl data utilised FSL software.

Results: During the resting state, activity within the DMN was
greater in controls in the posterior cingulate cortex, angular
and supramarginal gyrus of the parietal lobe, relative to the
ASD group. During the theory of mind task, the ASD group had
relatively lower activity in the inferior frontal cortex (IFG),
insular, anterior cingulate cortex (ACC), ventral medial
prefrontal cortex (VMPFC), bilateral superior temporal gyrus
(STG), temporal pole (TP), and precuneus.

Conclusions: Neural activityin the DMN and other social brain
regions during restis lower in ASD than controls. There is
reduced activity in the same areas during a theory of mind
task, based on reading ‘The Mind in the Eyes’. Measures of
functional and structural connectivity are currently being
analysed. Fluctuations in task related signals will be
contrasted with spontaneous fluctuations atrest, in order to
address the question, is any difference in ‘connectivity
between key brain regions of the DMN driven by task, or are
there residual differences in spontaneous neuronal activityin
ASD?

106.057 57 Autistic Traits Associated with Diminished
Response to Affective Touch. A C. Voos*, K. A
Pelphreyand M. D. Kaiser, Yale University

Background:

Touch enables us to navigate not only the physical, but also
the social world, and plays a vital role in early development
and social interactions. Recently, neuroscientists have begun
to study ‘affective’ or social touch which has been linked to a
class of slow-conducting, unmyelinated nerves, CT afferents,
present onlyin the hairy skin of mammals, including humans.

Microneurography studies have shown that CT -optimal
stroking speeds range from 1-10 cm/s and pleasantness
ratings for this slow, gentle touch follow the same pattern.
Such touch is reminiscent of that seen in social interactions,
and several key nodes of the ‘social brain” have recently been
found to be involved in processing such touch. Sensoryissues
are often presentin children with Autism Spectrum Disorder
(ASD) and some of the social brain regions implicated in
processing affective touch are known to be disrupted in ASD.
Further, some of these regions, including the posterior
superior temporal sulcus (pSTS), have been shown to exhibit
a varied response to visual social stimuli as a function of the
observer’s autistic traits. Notably, autistic traits are present and
normally distributed in the general population.

Objectives:

We sought to examine the relationship between individual
differences in autistic traits and the neural response to CT -
optimal, affective touch. In addition, we investigated the
relationship between autistic traits and self-reported social
touch preferences.

Methods:

During an fMRI scan, nineteen healthy adults received
alternating blocks of slow (CT -optimal) and fast (non-optimal)
brushing to the forearm. Participant also completed the
Autism-Spectrum Quotient (AQ) and the Social Touch
Questionnaire (STQ).

Results:

Relative to fast touch, the slow touch activated contralateral
insula, pST S, medial prefrontal cortex (mPFC), orbitofrontal
cortex (OFC), and amygdala. Connectivity analyses revealed
co-activation of the mPFC, insula and amygdala during slow
touch. Participants’ autistic traits negatively correlated with the
response to slow touch in the OFC and pSTS. There was also
a positive correlation between AQ and ST Q scores, indicating
that individuals with more autistic traits had less of a
preference for social touch.

Conclusions:



The current study revealed that brain responses to affective
touch vary as a function of individual’s autistic traits, illustrating
a tight coupling of social function and social perception,
beyond the visual domain, in typical adults. Participants with
more autistic traits showed a diminished response to slow,
affective touch in social brain regions, raising the question of
whether or not processing deficits of affective touch,
processed by the CT-system, are evident in individuals with
ASD.

106.058 58 Neural Representations of Personality Traits in
Autism: An Investigation of Individual Differences. A
Mizuno*1, D. L. Williams2, T. A. Keller! and M. A. Just!,
(1)Center for Cognitive Brain Imaging, Carnegie Mellon
University, (2)Duquesne University

Background: Autism is a spectrum disorder because of its
pervasive symptoms expressed in a broad range of severity
and functioning; however, neural underpinnings of
symptomatic heterogeneity among individuals with autism
have not been understood.

Objectives: This study aims to assess the underlying neural
basis of personality traits among individuals with high-
functioning autism in comparison with controls by employing
the NEO Five-Factor Model (NEO-FFM; Costa & McCrae,
1992) in an fMRI study. An investigation of personality traits will
allow us to address individual differences among adults with
autism.

Methods: Participants are 15 adults with high-functioning
autism and 17 control adults. In the fMRI scanner, participants
made judgments about their own personality traits by
characterizing levels of Neuroticism and Conscientiousness
from the NEO.

Results: Behavioral responses revealed that individuals with
autism reported higher-level Neuroticism and lower-level of
Conscientiousness compared to individuals in the control
group. During the judgments of Neuroticism, the participants
with autism showed reduced activation in the medial prefrontal
cortex and medial temporal regions, as well as increased
activation in the middle cingulated cortex. During the
judgments of Conscientiousness, the participants with autism

showed increased activation in the dorsolateral prefrontal
cortex.

Conclusions: Results suggested that idiosyncrasies of autism
could be characterized in self-report and neural
representations of personality traits. The neural regions in
which individuals with autism exhibited atypical activations
while judging their own personality traits of Neuroticism and
Conscientiousness have been previously identified as having
significant associations with the gray matter volume in healthy
adults (De Young et al., 2010). Understanding the neural basis
of inter-individual variability may promote customized
interventions, which suit for individuals’ unique needs and level
of functioning.

106.059 59 Temperament and Sensitivity for Social and Non-
Social Reward in Adolescents with Autism Spectrum
Disorders. L. Poustka*, C. Bach, F. Nees, S. Steiner, D.
Brandeis and T. Banaschewski, Central Institute of
Mental Health

Background:

Individuals with ASD were found to manifest activation
abnormalities in brain regions involved in reward processing
such as amygdala, orbito-frontal cortex and anterior cingulate
(Bachavalier & Loveland,2006). Moreover, reduced neural
responses to social rewards in children with ASD were
demonstrated in regions associated with reward processing
(Scott- Van Zeeland et al., 2010). On the other hand,
personality dimensions are thought to reflect constitutionally
based individual differences in reactivity and self-regulation,
which influence the ways in which individuals respond to
environmental changes. Temperament dimensions like eg.
reward dependence (RD) were found to be related to regions
that are involved in processing primary rewards (Lebreton et
la., 2009). Recent studies on temperament dimensions in ASD
found RD to be significantly decreased in both children and
adults with ASD (Poustka et al., 2011; Anckarsater et al., 2006).

Objectives:



To address the question of the relationship of temperament
dimensions and brain responses to different magnitudes of
social and non -social reward in ASD.

Methods:

15 male adolescents with ASD and 15 typically developing
controls, matched for age and 1Q , participated in an fMRI
study using two similar incentive delay tasks winning either
money (monetary incentive delaytask, MID) or social
feedback (social incentive delay task, SID) . Both tasks consist
of three conditions, 22 trials each. Potential gain depended on
participants ability to hit a button in time whenever the cued
target symbol appeared on the screen. Task difficulty was
standardized to a hit rate of nearly 66% for all participants by
adjusting target duration to individual reaction time.
Temperament was assessed using Cloninger’s Junior
Temperamentand Character Inventory (JT Cl

Results:

We hypothesize that our findings will have an impacton a
better understanding of the relationship of personality
dimension as well as motivational aspects in ASD. These
aspects are crucial for problems with self- and socially
motivated behaviour and social interaction observed in ASD.

Conclusions:

Results might illustrate the importance of considering
individual variability in constructs like temperament,

which influence both adaptive functioning in children with
ASD as well as possible success of intervention strategies.

106.060 60 Correlates of Complex Imitation Fidelity to
Patterns of BOLD Signal Generated During An fMRI
Study of Simple Imitation. L. Braadbaart*, J. H. G.
Williams and G. D. Waiter, University of Aberdeen

Background:

Imitation is a method wherein we learn actions by seeing
others perform them, and consequently replicate these actions
to make them our own. This social learning is likely to be a
crucial aspect of our social cognitive development. Research
shows that, although they can imitate, people with autism

perform less well on certain tests of imitation. Itis therefore
important to identify the factors that determine between-
subject variability in imitation fidelity. Whilst a significant
amount of research has explored the broad neural substrate of
imitation, little is known about the role of individual differences,
and the brain areas that might predict whether people are
good or poor atimitation.

Objectives:

To address the issue, our study sought to determine where
variable patterns of BOLD signal, generated whilst performing
a simple imitation task, predicted performance on a
demanding imitation task conducted outside the scanner. The
specific objectives were:

a) To obtain objective measures of performance from a
complex imitation task

b) To obtain measures of BOLD correlates of neural
activity on a goal-directed action imitation and observation task

c) To see the influence of between-subject variability in
imitation fidelity on BOLD activation

Methods:

15 participants were recruited to perform fMRI and
behavioural tasks. Inside the MRI-scanner, participants were
instructed to imitate different grips on a handle, or to simply
watch someone or a circle moving the handle. Outside the
scanner, participants were given a touchscreen-laptop with
stylus and instructed to firstlook at a video of a model drawing
a shape using the same apparatus, and then to imitate that
drawing, matching the model in speed, size and shape. There
were 45 different drawings in total. The speeds and path
lengths of these drawings were compared to those of the
model, resulting in individual drawing speed and size
measures of accuracy, precision and error in imitation fidelity.
We then tested for correlations between these behavioural
measures and BOLD signal during simple imitation.

Results:



Activity in the ‘Imitate’ BOLD-contrast correlated
negatively with accuracy for path length in left postcentral
parietal lobe and with speed in right ventromedial frontal gyrus
and anterior parietal lobe. T he gradient of change of
participant's speed of action in relation to that of the model
correlated negatively with Imitation-related activityin left
medial frontal gyrus, bilateral insula and cerebellum, right
intraparietal sulcus and thalamus. Error for speed correlated
positively with Imitate in left posterior cingulate and
intraparietal sulcus.

Conclusions:

Greater skill in performing a demanding imitation task
outside the scanner was associated with less BOLD activityin
brain areas thought to serve imitation during a simple imitation
task. We suggest that this reflects better adaptation of these
areas to the function of imitation. Additionally, different
measures of imitation fidelity corresponded to different
activation patterns, suggesting that various aspects of imitation
rely differentially on a range of functions that mayinclude
action representation and feedback sensitivity.

106.061 61 Different Brain Responses to Different Actions: A
New Paradigm to Study Action Comprehension in
Autism. F.Riva*, K. A Pelphrey, D. Z. Bolling and B. C.
Vander Wyk, Yale University

Background:

The ability to comprehend actions, which is crucial to
successful social interactions, is dysfunctional in Autism
Spectrum Disorders (ASD). Investigating neural mechanisms
underlying this ability is, therefore, of greatimportance.
Previous studies exploring this topic have in some way
neglected the social dimension of this ability, using non-social
actions as stimuli (e.g. grasping) and passive observations as
experimental tasks.

Objectives:

We aimed at investigating brain basis of action understanding
in adults and children with and without autism developing a
semi-naturalistic paradigm. Using functional magnetic
resonance imaging (fMRI), we compared brain activations
elicited by actions directed to the participants or requesting a

response with actions not demanding a response or directed
to another person.

Methods:

The current experiment consisted of a ball tossing game
depicted in a series of interactive video clips. Two players
performed two kinds of actions: gesturing for a ball (Bid action)
or a simple up-and-down arm motion (Motion, control action).
Players were turned either toward the subjects (T oward
conditions) or to each other (Away conditions, control). In the -
Toward conditions participants were instructed to throw the
ball, pressing a button, to a player of their choice. The
experiment used an event-related design with participants
viewing 24 trials of each condition (Bid-toward, Motion-toward,
Bid-away, and Motion-away).

Results:

Data from 8 TD (typically developing) adults contrasting Bid-
toward to Motion-toward conditions revealed an activation of
the right Superior Temporal Sulcus (STS), a brain region
underlying action goal understanding. T his difference was not
evident between the -Away conditions. Furthermore, the
interaction of the type of action with the direction of the players
resulted in a significant activation of the right Precentral Gyrus
(BAG) only between the -T oward conditions. T his area belongs
to the putative MNS (Mirror Neuron System) that is supposed
to participate in action comprehension processes through a
resonance automatic mechanism. These data suggest that
being the target of a bidding action and not just a passive
viewer prompted a deeper processing of action stimuli,
enabling the brain to differentiate between distinct actions
otherwise processed as the same.

Conclusions:

Having established this paradigm in TD adults, we are now
running samples of children with and without autism. Previous
studies investigating neural basis of action understanding have
shown a diminished activation in STS and in the MNS in
children with autism, suggesting these brain structures
underpin their difficulties in action comprehension. Hence, we
expect ST S and Precentral Gyrus will be generally less
activated in autistic than in TD children brain. However,



considering the results on TD adults, we expect this paradigm
will provide more detailed data on the neural activations
subserving action comprehension in children with ASD.

106.062 62 Understanding the “How” and “Why’ of Actions in
Autism Spectrum Disorders: The Role of Mirroring and
Mentalizing Systems. L. Libero*!, F. de Lange2 and R.
K. Kana', (1)University of Alabama at Birmingham,
(2)Radboud University Nijmegen

Background: Human beings are often engaged in interpreting
the means (how) and intent (why) of others’ actions. It has
been proposed that understanding the intention of others’
actions is accomplished by means of an automatic motoric
simulation (Gallese and Goldman, 1998), possibly mediated
by mirror neuron system (MNS) activity in the ventral premotor
cortex and inferior parietal lobule (Rizzolatti etal., 1998;
Gallese etal., 2004). In contrast to this, others argue that
mentalizing recruits regions outside the motor system, such as
the temporoparietal junction (TPJ), superior temporal sulcus
(STS), and medial prefrontal cortex (MPFC) (Saxe, 2006; Frith
& Frith, 2003). Recently, it has been found that these two
systems may be complementary in understanding actions (de
Lange etal., 2008). While impairments in both systems have
been reported separatelyin people with autism spectrum
disorders (ASD), to our knowledge, they have not been
investigated in conjunction. The present study addresses the
validity of mirroring and mentalizing hypotheses in autism in
understanding the means and intent of actions.

Objectives: The main objective of this functional MRI study
was to investigate the nature of mirror neuron and mentalizing
system response to interpreting the howand why of actions in
high-functioning adults with ASD.

Methods: fMRI data was acquired from 5 high-functioning
adults with ASD and 5 typically developing controls (data
collection in progress) while they made action and intention
judgments about a series of static images of a model using
household objects (adapted from de Lange etal., 2008). The
participants’ task was to view the model’s action and
determine whether the means (how the action was carried
out) orintent (the model’s goal) of the action was ordinary or
unusual. The stimuli were presented in blocked design and

the data were acquired on a Siemens 3T scanner and
analyzed using SPM8.

Results: The results are as follows: 1) ASD participants
showed significantly reduced response in bilateral TPJ and
leftinferior frontal gyrus (IFG), relative to controls, while
inferring the model’s intent; 2) While detecting unusual means
the ASD group activated significantly lesser, relative to
controls, in bilateral IFG and left angular gyrus; but showed
greater response in right supramarginal, bilateral
supplementary motor, and right superior MPFC; and 3) Paired
samples t-tests on the behavioral data determined no
significant differences between the groups for accuracyand
reaction time for all experimental conditions.

Conclusions: Our finding of TPJ and IFG activation in controls
for inferring the model’s goal underscores the complementary
roles of the mirror neuron and mentalizing networks for
inferring intentions. Thatthe means condition also activates
the IFG in controls is suggestive of the role of the IFG for the
simulation of actions and intentions, whereas the TPJ is likely
additionally recruited for interpretation of the intentions.
Despite finding no behavioral differences between autism
participants and controls, our participants with autism showed
reduced response in these regions while processing the intent
of actions, indicating a possible use of an alternate cortical
route in individuals with autism when interpreting others’
actions.

106.063 63 An fMRI Study of Observing Communicative and
Directive Actions in High-Functioning Autism. T. J.
Perkins*!, J. A McGillivray?, R. Bittar®, D. Flanagan*
and M. A Stokes?, (1), (2)Deakin University,
(3)Precision neurosurgery, (4)Melbourne Brain Centre

Background: Deficits in the mirror neuron system (neurons
which respond to executed and observed actions) have been
linked to HFA. Despite support for this theory diminishing (cf.
Dinstein, 2008), it is believed mirror neurons may contribute to
the difficulty autistic subjects have understanding the actions
of others. To date, onlyan unpublished dissertation by
Montgomery (2007) has investigated mirror neuron deficits in
communicative gestures (i.e. a waving hand), and no research
has investigated directive hand gestures (i.e. a pointing hand)
in an autistic sample. Directive hand actions may be important



due to the deficitin joint attention (the ability to co-ordinate
attention between another person and an object) which
pervades all autism spectrum disorders.

Objectives: Using MR, the present study compared age-
matched typically developing (TD) subjects to HFAsubjects.
Subjects were required to attentively observe four different
video tasks while in the fMRI. T he first and second tasks
utilized robust measures of mirror neuron activity which were
hand-objectinteractions (i.e. a person picking up a mango)
and hand-mouth interactions (i.e. a person bringing a banana
to their mouth). T he third and fourth tasks utilized
communicative gestures (i.e. a waving hand) and directive
actions (i.e. a hand motioning to stop). This study hypothesized
that HF A subjects would demonstrate reduced activity in mirror
neuron regions in all tasks by comparison to TDs.

Methods: Subjects with a confirmed diagnosis of HFAwere
compared to TDs (N=12 males in each group). All subjects
were screened with tests on 1Q, executive function, adaptive
behavior, developmental history, and the AQ. Further, an
assessment was made bya clinical psychologist as to each
subject’s diagnosis or lack of one. Subjects were placed in the
fMRI (3 Tesla) where they observed the four different mirror
neuron tasks. Following data collection and pre-processing, a
blood-oxygen-level-dependent (BOLD) analysis was
performed to compare activity between HFAs and TDs in
mirror neuron regions (inferior frontal gyrus & inferior parietal
lobule).

Results: Data analysis is only preliminary at present; however,
HFAsubjects have a reduced BOLD response in the inferior
frontal gyrus by comparison to TD subjects. In TDs, BOLD
activity in the inferior frontal gyrus is stronger for the robust
mirror neuron tasks (hand and mouth) than for the social tasks
(social and communicative). In HF A subjects the pattern of
activityis less clear. Preliminary analyses suggest a small
amount of activity in the inferior frontal gyrus for the robust
tasks, but activity is near absent in the social and
communicative tasks.

Conclusions: On the basis of preliminary analyses this
research appears to support the literature that mirror neurons
regions are less active in HF Asubjects by comparison to TD

individuals. Of particular interest, mirror neuron activity seems
to be particularly reduced for communicative and directive
actions.

106.064 64 A Functional MRI Study of Imitation and the Mirror
Neuron System in ASD. S. Carrington* and A. J. Bailey,
University of Oxford

Background: The mirror neuron (MN) theory of ASD posits that
impairments in language, empathy, Theory of Mind and
imitation are related to a deficitin the observation-execution
matching mechanism afforded by the MN system (e.g.
Oberman etal., 2005). Nevertheless, only a limited number of
studies have investigated the neurobiological underpinnings of
this theory. In the human brain regions with ‘mirror’ properties
include the inferior frontal gyrus (IF G/ventral premotor cortex),
the inferior parietal lobe (IPL), and to a lesser extent temporal
and sensorimotor regions. Both electrophysiological (e.g.
Oberman etal., 2005) and functional MRl (e.g. Williams etal.,
2005) studies have indicated reduced mirror -like activityin
ASD. Moreover, it has been suggested that altered functional
connectivity may contribute to the dysfunction of the ‘mirror’
system (e.g. Perkins etal., 2010; Williams et al., 2005).

Objectives: To extend previous findings of reduced mirror-like
activityin ASD using a carefully controlled imitation paradigm
and functional connectivity analyses.

Methods: Behavioural and fMRI data were acquired from 21
TD individuals and 20 individuals with ASD. Imitation was
tested using a paradigm based on the task developed by
lacoboni etal., (1999). The original paradigm included three
conditions, 1) imitation, 2) imitation with symbolic cue and 3)
symbolically-cued action (Symbol-Static). New stimuli were
created for each condition and an additional condition was
developed to better control for observed biological motion
during symbolically-cued action (Symbol-Bio). Furthermore,
participants were required to count target events during
observation conditions.

Results: Analysis of behavioural data revealed no significant
group differences in either imitative or symbolically-cued
action or in the control task included in the observation
conditions. Imitation evoked significantlyincreased activity
relative to symbolically-cued action in the anterior IPL in both



groups, although there were subtle group differences in the
pattern of activity. Nevertheless, the observation of action alone
did not evoke significant activity in the anterior IPL in either
group, suggesting that it could not be considered as a
prototypical ‘mirror’ area. There was no evidence of mirror-like
activityin the IFG. The concurrent observation and execution
ofincongruent actions (Symbol-Bio) evoked patterns of activity
indicative of inhibitory modulation affecting lateral
occipitotemporal and sensorimotor regions. T his effect was
less pronounced in the ASD group. Psychophysiological
interaction analyses indicated increased interaction between
right lateral occipitotemporal regions and both posterior and
anterior ‘mirror’ regions in T D individuals during imitation
compared with Symbol-Static. In individuals with ASD,
however, increased interaction was observed between the left
lateral occipitotemporal region and the left IPL in the
uncorrected data.

Conclusions: The most likely candidate ‘mirror’ region
identified in the current study was the anterior IPL.
Nevertheless, this region was not a prototypical ‘mirror’ area,
nor was there activity in the anterior ‘mirror’ area. Subtle group
differences were particularly apparent in functional
connectivity analyses, consistent with the theory that altered
connectivity may contribute to ‘mirror’ system dysfunction in
ASD. The incidental findings indicative of laterality effects and
inhibitory modulation will be discussed.

106.065 65 "l See What You're Saying." An fMRI Study of
Speech-Gesture Integration in Autism and Typical
Development. S.Lee*!, M. Melnick? and L. Bennetto?,
(1)University of Rochester School of Medicine &
Dentistry, (2)University of Rochester

Background: Evidence suggests that non-verbal cues facilitate
language comprehension and specific neural networks
underlie our ability to integrate cues from multiple sensory
modalities. Specifically, regions within the posterior division of
the superior temporal gyrus/sulcus (pSTS) have been
implicated in the integration of visual and auditory linguistic
cues. Converging lines of work have also demonstrated that
individuals with autism have difficulty integrating verbal and
nonverbal information. However, little is known about the

neural network subserving audiovisual (AV) integration in
individuals with autism.

Objectives: In the current study, we used fMRI to characterize
the neural network subserving speech-gesture integration in
children with high functioning autism and children with typical
development. In particular, we designed experiments to
assess multimodal (i.e., speech and gesture) integration in the
context of language comprehension. Furthermore, we
examined the relationship between multimodal language
processing and social functioning abilities.

Methods: Seventeen boys with autism spectrum disorder
(ASD; ages 8-15) and 20 typically developing (T D) boys (ages
7-15) participated in this study. All participants were right-
handed, native English speakers with normal hearing and
visual acuity. In each of three conditions, participants were
presented with a description of a shape followed by two
pictures, and instructed to select the target shape using a
button-box response system. The three conditions varied on
whether the shape was described using speech (audio-only),
gesture (video-only), or simultaneous speech and gesture (AV).
EPI gradient echo sequences were acquired over 30 axial
slices (TR=3.0s, TE=30ms, FOV=256mm, 4mm slices), and a
MP-Rage high-resolution sagittal T1 structural image
(TR=2.53s, TE=3.44ms, FOV=256mm, flip angle=7) was
acquired for registration. Pre-processing and analyses of data
were conducted using FSL.

Results: Analysis of behavioral data demonstrated that there
were no significant differences in accuracy either across
conditions, or between groups. Consistent with previously
reported findings in typical adults, both TD and ASD groups
demonstrated widespread activation of a network including
auditory and visual cortices, frontoparietal regions, and in
particular, pSTS in response to AV stimulation. For the TD
group, direct comparison of the AV versus the two unimodal
conditions yielded signal enhancementin pSTS and occipital
cortex. The same contrast in the ASD group, however, showed
exclusively occipital cortex enhancement. Moreover, the
severity of social deficitin the ASD group was inversely
associated with pST S activity such thatincreased social
impairment was associated with diminished BOLD signal in
pSTS.



Conclusions: These results are consistent with prior evidence
of pST S involvement in speech-gesture integration in healthy
adults, and demonstrate that pST S operates as part of a
dynamic network for AV integration by mid-childhood. Of
particular interest, we demonstrated preservation of some
functional response in pST S of children with autism, despite
significant differences in the pattern of network enhancement
during AVintegration. Overall, this study sheds light on the
neural network subserving social communication, and
demonstrates changes in network function associated with
ASD. Differences in the development of a network for AV
integration may play an important role in the development of
social communication deficits characteristic of autism.

106.066 66 The Neural Basis of Action Understanding in
Autism and Typical Development. J. Pokorny*', N. V.
Hatt?, S. J. Rogers® and S. M. Rivera?, (1) The M.LN.D.
Institute, University of California at Davis Medical
Center, (2)University of California, Davis, (3)UC Davis
M.IN.D. Institute

Background:

In a social species, itis critical to understand the actions and
intentions of others during interactions. In typically developing
(TD) individuals, there are two neural systems that support
action understanding of others: lower level motor simulation in
the mirror system, and higher-level intention understanding in
the mentalizing system. T he fronto-parietal mirror system is
active during both the observation and execution of motor
actions (Molenberghs et al., 2011). The mentalizing system is
engaged when reflecting about the desires or intentions of
others (Blakemore etal., 2007), or when obsening implausible
actions (Buccino etal., 2007). These systems are rarely
concurrently active, each working to support different aspects
of action and intention understanding (Van Overwalle &
Baetens, 2009). Individuals with autism spectrum disorders
(ASD) generally have difficulty with understanding the actions
and intentions of others (Happe & Frith, 1996; Williams et al.,
2004). We sought to examine these systems in adolescents
with and without ASD while they observed different types of
actions (eating vs. placing). We examined differences in the
neural responses when observing actions that differed in their

motivation and intention — picking up an object to eatit or to
place it elsewhere.

Objectives:

We examined the neural basis of action and intention
understanding in ASD and TD using fMRI when obsenving
eating and placing action sequences.

Methods:

Functional neuroimaging was obtained from age and gender
matched children (aged 8-17 years) who were either TD or
diagnosed with ASD. Participants passively viewed 4-second
videos of conventional and unconventional eating or placing
actions while functional images were acquired.

Results:

In the TD group, there was more activity in the mPFC, part of
the mentalizing system, during the observation of eating than
during placing. In ASD, no areas showed significantly greater
activity during observation of eating compared to placing.
While obsening placing actions, greater than eating, both
groups showed more activation in superior parietal areas,
which is consistent with this area coding goal directed arm
movements, as placing actions involved more arm movement
than did eating. Additionally, in the ASD group there was
greater activation to placing actions compared to eating in
ventral premotor (VPM) cortex and the inferior parietal lobule,
areas of the mirror system. Between the ASD and TD groups,
the ASD group had significantly greater activity to placing then
eating actions in vPM, along the STS, and in an area of the
mPFC thatis involved in mentalizing processes.

Conclusions:

The fMRI results suggest that the groups find different actions
more salient, as areas of the mentalizing system were more
active for eating in the TD group and for placing in the ASD
group. Unexpectedly, the ASD group appeared to engage
more mirror activation when observing placing actions,
suggesting they are better able to simulate placing an object
rather than eating. This may be related to individuals with ASD
being preoccupied with objects and directing less attention



toward other people and the actions they are performing,
particularly those that are self-directed.
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107.067 67 Aberrant White Matter Development Underlies
Atypical Visual Orienting At 6 Months in Prodromal
Autism. J.T.Elison*', S. Paterson?, J. J. Wolff3, T.
Handler4, K. Botteron®, R. T. Schultz2, J. Piven® and |. B.
|. S. Network?, (1)California Institute of Technology,
(2)Children’s Hospital of Philadelphia, (3)University of
North Carolina at Chapel Hill, (4)Washington
University, (5)Washington University School of
Medicine, (6)University of North Carolina, Chapel Hill
(UNC-CH), (7)Autism Center of Excellence

Background: Many of the early behavioral markers associated
with ASD implicate developmental impairments in flexibly
allocating attentional resources to salient or biologically
relevantinformation in the environment (e.g., orienting to
name, responding to bids for joint attention, spontaneous gaze
to faces and making eye contact). We reasoned thata
domain-general deficitin selective visual orienting during a
developmental period that requires flexible and efficient
selective visual attention to support social information
processing could constrain typical experience-dependent
specialization with social information, and thereby contribute
to the emergence of behavioral markers related to ASD
symptoms.

Objectives: In the current study, we sought to examine whether
infants who go on to develop ASD symptoms show different
patterns of visual orienting at 6 months of age when compared
to low-risk infants and genetic high-risk infants who do not
develop ASD symptoms. If so, does the organizational integrity
of white matter explain atypical visual orienting?

Methods: We used risk status and ADOS scores at 24 months
to form three discrete groups; genetic low-risk or typically
developing infants (hereafter LR, n = 37), genetic high-risk

infants who do not meet ADOS criteria for an ASD at 24
months (hereafter HR-, n = 28), and infants who meet ADOS
classification for an ASD at 24 months (hereafter ASD, n = 14).
At 6 months of age, visual orienting data was extracted from a
gap/overlap paradigm and imaging data was extracted from a
Diffusion Tensor Imaging sequence. The three groups did not
significantly differ in age (p = 0.297), nonverbal developmental
level (p =0.789), or number of valid gap (p = 0.306) or overlap
trials (p = 0.148) completed.

Results: Adisease specific pattern emerged for the overlap
latencies such that the ASD group showed longer latencies
than both the HR- (p = 0.013) and the LR group (p = 0.038),
who were statistically equivalent. The data revealed a disease
continuum model in gap latencies such that the ASD group
showed significantly longer latencies than the LR group, but
the HR- group did not significantly differ from the LR or ASD
groups and their latencies fell at an intermediate position
between LR and ASD (e.g., ASD > HR- > LR). We found that
the organizational integrity of white matter (RD) in the splenium
moderated the association between risk status and visual
orienting (overlap latencies, as per the disease specific finding
abowe). The results revealed a disordinal interaction, F(2, 65)
=3.35, p =.041, such that latencies in the overlap condition
were not related to white matter integrity in the ASD group,
whereas the association between overlap latencies and
splenium RD among LR infants was quite strong.

Conclusions: T hese findings suggest that patterns of visual
orienting at 6 months differentiate infants who go on to develop
characteristics of ASD at 24 months from LR infants and HR
infants who do not develop ASD symptoms, and that
microstructural integrity of the splenium is putativelyinvolved in
this process.

107.068 68 Functional MRI Endophenotypes of Autism. M.D.
Spencer*!,R. J. Holt!, L. R. Chura', J. Suckling?, A. J.
Calder3, E. T. Bullmore2 and S. Baron-Cohen',
(1)Autism Research Centre, University of Cambridge,
(2)Brain Mapping Unit, University of Cambridge,
(3)MRC Cognition and Brain Sciences Unit

Background: Siblings of individuals with autism have over 20

times the population risk of autism. Evidence of comparable,
butless marked, cognitive and social communication deficits



in siblings suggests a role for these traits in the search for
biomarkers of familial risk. However, no neuroimaging
biomarkers of familial risk have been identified to date.

Objectives: We aimed to examine functional magnetic
resonance imaging (fMRI) data from teenagers with autism
(n=40), their unaffected siblings (n=40) and controls with no
family history of autism (n=40), to identify candidate
biomarkers of familial risk for autism. We aimed to contrast
the three groups in order to separate fMRI abnormalities
associated with autism itself as compared to those associated
with the familial risk for autism in the broader phenotype.

Methods: All participants with autism were assessed as
positive on the Autism Diagnostic Observation Schedule -
Generic and the Autism Diagnostic Interview - Revised. All
participants were aged 12-18 years, with [Q=70. All
participants were scanned on the same 3T unitand
completed fMRI tasks including an implicit facial emotion
processing task using emotional faces from a standard battery.

Results: We found that the neural response to facial
expression of emotion differs between unaffected siblings and
controls with no family history of autism. Strikingly, the fMRI
response to happy versus neutral faces was significantly
reduced in unaffected siblings compared with controls within
a number of brain areas implicated in empathyand face
processing, including the right (p=0.002) and left (p=0.005)
temporal poles and the right middle (p=0.004) and left
posterior (p=0.016) superior temporal sulci. The response in
unaffected siblings did not differ significantly from the
response in autism.

Conclusions: These findings suggest that an atypical implicit
response to facial expression of emotion may form the basis of
impaired emotional reactivity in autism and in the broader
autism phenotype in relatives. These results indicate that the
fMRI response to facial expression of emotion is a marker of
familial risk for autism and a functional neuroimaging
endophenotype for autism, and may offer far-reaching insights
into the etiology of autism.

107.069 69 Dual-Boot MRI for Multi-Site and Longitudinal
Studies of Autism Under Stable Conditions. T.E.
Conturo*!, A R. McMichael', O. EI-Ghazzawy', S. G.

Kim2 and D. Purdy?, (1)Washington University School of
Medicine, (2)University of Pittsburgh, (3)Siemens
Medical Solutions

Background: MRI studies of autism typically span years, may
be longitudinal, and mayinvolve multiple institutions. To
reduce variability, a stable scanning environment across time
and sites is essential. However, changes in scanner software
can be frequent. MRI vendors provide software changes
nearly annually, which can provide new scanning routines, but
can also change existing routines and prevent operation of
custom procedures. Conflicts can arise between changing-
versus-maintaining scanner software. Changing software is
typically desired by clinicians (diagnosis does not require
stability); vendors (minimizing supported software levels); and
some researchers who want to begin new studies.
Maintaining software is typically desired by researchers who
have ongoing studies or use custom procedures.

Objectives: These competing needs could be met by "dual
booting", where the operator chooses the software level for
booting the scanner. However, dual-booting is not
commercially available on any FDA-approved MRI scanner.
While dual-booting is done in the factory during software
development, itis unclear whether an entire installed scanner
can be seamlessly switched between two software
environments. We aimed to develop dual-booting ata second
scanning site to expand enrollmentin our studies of autism
and other disorders, while presening ongoing longitudinal
studies.

Methods: We devised procedures to dual-boot a Siemens 3T
Allegra scanner at a second site (Pittsburgh; va30 software) to
match the primary site (St.Louis; va25 software). The scanner
has a host computer (running the scanner) and an imager
computer (reconstructing images). Hostand imager
hardware/software differ between environments. To preserve
scanning conditions, we used separate computers for va25
booting. The original va25 computers were recovered/tested
atthe second site, and rebuilt by replacing missing/unreliable
components. We reinstalled all original va25
firmware/software, and moved the single-user license dongle
from va30 to va25 host computer. After the stand-alone va25
hostiimager were running, we plugged them into a network



switch and setinternal/external IP addresses. Al
communication errors resolved upon rebooting. We then
connected the va25 computers to the scanner network by
switching all cabling between va30/va25 computers, and then
powering up the scanner. The va25 computers and all
electronics booted up in the va25 environment, without errors.

Results: After booting under va25, we tuned the scanner using
vendor procedures, storing tune settings on the va25 host. All
performance specifications were met. Autism scan protocols
ran seamlessly without modification, and image quality was
excellent. The full switching procedure (scanner power-off,
computer switching, scanner rebooting) takes only 13-15
minutes, during which the participant can be taken out of the
scanner and the next participant prepared. For ongoing
longitudinal studies, the scanner is run under va30 (using va30
tuning settings) to maintain those study conditions.

Conclusions: Adual-boot MRI environment can be used with
longitudinal/multi-site autism studies to stabilize scanning
conditions. Such studies are crucial to understanding brain
developmental trajectory and biological heterogeneity in
autism, which require long-term stability and large sample
sizes. Setting up dual-booting requires a site willing to take
risks/provide access; motivated/experienced investigators;
available prior computers/software/manuals; and minimal
scanner hardware changes.

Funding: MH090494; NS052470; AS03799; BC073839.

107.070 70 Atypical Brain Responses to lllusory Auditory Pitch
in Children with Autism. J. Brock* and B. W. Johnson,
Macquarie University

Background:

Atypical auditory perception is widely reported in association
with autism. Previous studies of neurotypical children and
adults using electro- and magnetoencephalography (MEG)
have identified an event-related brain response, termed the
Object Related Negativity (ORN), occurring 200-300 ms after
stimulus onset, which is related to the grouping of the acoustic
inputinto separate auditory objects.

Objectives:

In the current study, we recorded the brain responses of
children with autism to dichotic pitch stimuli, in which inter-
aural timing differences resultin the illusory perception of a
pitch sound spatially segregated from a carrier white noise.
We hypothesized that the ORN would be diminished in autism,
reflecting a failure of auditory object formation.

Methods:

Participants were ten 8- to 12-year-old children with autism
and ten age-matched typically developing children. Control
stimuli were 500 ms, 70 dB white noise presented binaurally.
Pitch stimuli were identical apart from a 0.5 ms inter-aural
timing difference in a narrow frequencyband centred at 600
Hz Participants viewed a movie while ignoring the auditory
stimuli. Brain responses were recorded using 160 channel
whole-head MEG and projected onto sources in bilateral
auditory cortex.

Results:

Typically developing children demonstrated the expected
difference between Control and Pitch stimuli from around 250
milliseconds onwards. While there was a trend in this direction
in the ASD group, the effect of stimulus was non-significant,
perhaps reflecting somewhat noisier data. Strikingly, however,
the ASD group showed a marked difference in responses to
Pitch and Control stimuli at around 50 ms, which was not
presentin the control group.

Conclusions:

Amongst children with autism, brain responses were sensitive
to the presence of the illusory pitch from as earlyas 50 ms.
This differential response was absent amongst typically
developing children and is also absentin other populations
(typical adults, children with dyslexia) we have tested. The
increased sensitivity of the auditory cortex response in autism
may be related to reports of enhanced pitch discrimination in
individuals with autism using behavioural paradigms. Ongoing
time-frequency analysis of these data may provide further
insights into the neural mechanisms of pitch processing in
autism.



107.071 71 AMEG Investigation of Phonological Processing
in Autism. L. B. Wilson*!, E. Slason?, B. E. Pasko’, K. L.
McFadden', S. Hepburn2 and D. C. Rojas',
(1)University of Colorado Denver, Anschutz Medical
Campus, (2)University of Colorado / JFK Partners

Background: Deficits involving phonology, one of six
proposed core broad autism traits, are observed in a large
subset of children with autism and have been reported in two
samples of proband parents. Despite this, no neuroimaging
studies have investigated phonological processing in
individuals with autism or their first-degree relatives.

Objectives: Magnetoencephalography (MEG) was utilized to
investigate the neurobiology of phonological processing in
adults with autism as well as parents of individuals with
autism. The aim of the present study was to examine the
presence of phonological processing deficits in individuals
with autism as well as unaffected first-degree relatives in order
to provide evidence in favor of or against the inclusion of
phonological processing deficits as a core trait of the broad
autism phenotype (BAP).

Methods: Sixteen parents of a child with autism, thirteen
adults with autism and seventeen controls performed a
phonological priming task while undergoing whole-cortex
MEG. The task consisted of four prime-target word conditions
including homophones (e.g., PAUSE-paws) and related
stimuli. Primes were presented below perceptual threshold
(i.e., 30ms). Subjects, who were notinformed that stimuli
consisted of word pairs, performed a lexical decision task (i.e.,
isita word or a nonword?) on all lowercase targets.

Results: In our priming condition that placed heavier
demands on phonological decoding skills, adults with autism
exhibited reduced evoked gamma band activity relative to both
parents and controls in the left supramarginal gyrus (SMG).
Reductions in evoked gamma activity were also observed in
adults with autism for unprimed relative to primed stimuli in the
left SMG relative to the control group and in the right SMG
relative to the parent group. Furthermore for unprimed relative
to primed stimuli, reductions in induced gamma activity were
observed in adults with autism relative to the parent group in
the left inferior frontal gyrus. No differences in evoked or

induced gamma activity were observed between the parent
and control groups.

Conclusions: These results are consistent with phonological
processing deficits in individuals with autism. However, the
present results do not strongly implicate phonological deficits
in the parent group. While greater frontal activity in the parent
group may be indicative of compensatory processes, our
results suggest that phonological processing deficits are nota
core component of the BAP.

107.072 72 Abnormal Lateralization of Auditory Magnetic
Fields Evoked by Clicks In Autism Spectrum Disorders
(ASD). E.V.Orekhova', A V. Butorina2, M. M. Tsetlin,
S. 1. Novikova?, M. Elam?3 and T. A. Stroganova*,
(1)University of Gothenburg, (2)MEG Center, Moscow
State University of Psychology and Education,
(3)Sahlgrenska University Hospital, (4)Moscow State
University of Psychology and Education

Background: Rightward lateralization for processing of sounds
with sharp ramps, such as clicks, has been previously reported
in adults and may relate to functional specialization of the right
hemisphere (RH) for certain types of information processing,
such as rapid, global detection of stimulation and spatial
attention. We have previously found rightward lateralization of
the N1c(Tb) component of auditory evoked responses to
clicks in typically developing children (TDC). Such
lateralization was absent in children with autism, who had
reduced N1c in the RH. We proposed that this finding reflects
abnormal functioning of the RH networks responsible for
arousal and initial orienting that, in turn, could affect later
stages of information processing in autism.

Objectives: We sought to localize brain sources of the
abnormal reaction to clicks in ASD using MEG. We also tested
the hypothesis that these auditory processing abnormalities
correlate with severity of autism or contribute to sensory
difficulties observed in the majority of ASD individuals.

Methods: MEG and structural MRIs were obtained in 14 ASD
children aged 8-13 years and 15 age-matched TDC.
Presence of sensory abnormalities was assessed with
Sensory Profile. Parents also answered questionnaire
concerning autism symptoms during the first years of life,



including sensory behavioral abnormalities. Children watched
a movie while passively listening to clicks presented either
binaurally or monaurallyin pairs, with 1 sec ISI within a pair
and 8-10 sec ISIs between the pairs. We applied distributed
source modeling using minimal norm estimate (MNE) and
defined regions of interest (ROIs) in the vicinity of the auditory
cortex where significant activation was observed in a majority
of subjects. MNE currenttimecourses in the ROls were
analyzed.

Results: In both groups the most prominent component of the
auditory field response was P100m at approx. 100 ms. The
amplitude of P100m was significantly higher in response to
binaural, then monaural clicks and onlyin response to
binaural clicks the P100m was detected in all subjects.
Therefore, only binaural responses were analyzed. P100m
strongly decreased upon stimulus repetition in both groups. In
control subjects the P100m was right-lateralized, while no
lateralization was evidentin ASD children, who had tendency
(p=0.06) for P100m reduction in the right hemisphere. After
correction for 1Q, the RH reduction of P100m correlated with
greater severity of autism, assessed by child version of the
Autism Quotient. Moreover, greater leftward lateralization of
P100m in ASD was associated with greater severity of sensory
abnormalities assessed by Sensory Profile, as well as with
severely abnormal auditory behavior during the 15t year of life.

Conclusions: The P100m is thought to originate from thalamo-
cortical input to infragranular cortical layers
(Eggermont&Ponton, Acta Otolaryngol 2003; 123:249-52). Its
reduction in the RH in ASD children suggests disturbance of
RH thalamo-cortical afferents or their cortical targets thatin
turn may contribute to abnormal arousal and attention
orienting in ASD. The correlation between sensory
abnormalities and atypical leftward P100m suggests that a
shift of activation balance to the left hemisphere ‘non-optimal’
for the initial orienting, may contribute to bizarre sensory
behaviors in ASD.

107.073 73 An MEG Study of High-Frequency Brain
Oscillations in Autism and First-Degree Relatives
During Picture Naming. I. Buard*!, E. Kronberg?, S. J.
Rogers?, S. Hepburn* and D. C. Rojas?, (1)University of
Colorado-Anschutz Medical Campus School of

Medicine, (2)University of Colorado Denver, Anschutz
Medical Campus, (3)UC Davis M.IN.D. Institute,
(4)University of Colorado / JFK Partners

Background:

Fusiform gyrus (FG) hypoactivity has been reported in
individuals with Autism Spectrum Disorders (ASD), and it is still
unknown whether this is an inheritable abnormality. Because
of the importance of face processing to successful social
functioning, the FG has been extensively studied as being a
part of the visual system specialized in facial recognition, also
called Fusiform Face Area. However, other functions have
been attributed to the FG, such asiits role in language
processing (e.g., the visual word form area). High-frequencies
brain activities, such as gamma oscillations, have been
demonstrated to be abnormal in the visual and auditory
cortices of people with ASD. We have also established that
these deficits are seen in adult first-degree relatives,
suggesting that such impairment constitutes an autism
endophenotype.

Objectives:

To compare high-frequency gamma brain oscillations in the
FG of control participants to patients with autism and first-
degree relative of persons with ASD during a picture naming
task.

Methods:

Participants were 12 persons with ASD, 16 parents of an
autism child and 35 controls. Whole-head MEG recordings
were acquired during a picture naming task, in which subjects
were asked to subvocalize names of objects presented on a
screen. Virtual sensors were created in the fusiform gyrus from
source analyses of the MEG data (SPM8) and oscillatory
activity between 5 and 120 Hzwas analyzed across a 1 second
window using wavelet-based time-frequency methods.
Measures of evoked power and phase-locking factor (PLF)
were derived for each subject. Mass univariate, non-
parametric statistical analyses were performed across the
entire time-frequency space and corrected for multiple
comparisons using cluster size metrics, p < .05.



Results:

Whereas there was no significant difference among groups
within the low-gamma (40Hz) oscillations (or any frequency
below ~60-70 Hz), PLF showed significant reduction at high-
gamma frequencies (around 80Hz) between 160 and 600
msec after stimulus presentation in both the parentand autism
groups, relative to control subjects.

Conclusions:

These findings support the known impaired activation of the
FG in autism but also suggests that the high gamma-band
range may be important for higher cognitive functions that are
mediated by FG activation. The presence of the finding in
parents suggests that the previously described gamma-band
ASD endophenotype may be relevant to higher order visual
object processing and possibly to aspects of language
function.

107.074 74 An MEG Study of Inhibition in Adolescents with
Autism Spectrum Disorders. S. Varatharajah*!, H.
Qureshi2, E. W. Pang?, M. J. Taylor3 and E.
Anagnostou’, (1)Holland Bloorview Kids Rehabilitation
Hospital, (2) The Hospital for Sick Children, (3)University
of Toronto

Background: Self-control depends upon cognitive processes
such as response inhibition, which is the ability to withhold a
prepotent, or competing, response. Inhibition enhances
adaptive functioning (Halperin etal. 1994), which is necessary
for both social interactions and cognitive flexibility. As
impairments in social functioning and the presence of
restricted or repetitive behaviour (DSM-IV) are core criteria of
an autism spectrum disorder (ASD) diagnosis, the study of
inhibition is critical in this clinical population. Furthermore,
inhibition undergoes considerable development during the
adolescent years and understanding the deficits in this
process in ASD may help inform interventions.

Objectives: To determine spatial and temporal aspects of
neural processing associated with response inhibition task in
adolescents with ASD using magnetoencephalography
(MEG).

Methods: Whole-head MEG data were acquired from 10
teenagers with an ASD diagnosis (ages 13.3 to 17.9; mean
age 15.7) (8 males; 2 females); and 10 age and gender
matched control teenagers (mean age 15.8). Individuals with
ASD (with an 1Q above 80) met criteria specified by the Autism
Diagnostic Observation Schedule-Generic (ADOS-G) and the
Autism Diagnostic Interview Revised (ADI-R). Subjects
performed a visual go/no-go task that required participants to
press a button to ‘go’ stimuli or withhold their response (no-go)
ifan "x" was overlaid on the visual stimuli. The experimental
condition consisted of 33% no-go trials and tested the ability to
withhold a prepotent tendency to respond, whereas the
baseline condition consisted of 66% no-go trials. The
baseline condition was subtracted from the inhibition
condition and then the MEG data were averaged. Principal
component analysis (PCA) was then applied to these data,
examining the within-group variance of task related brain
activity. As well, beamformer analyses were applied to the
data to localize brain activation, co-registered to each
participant’'s anatomical MRI scan.

Results: Our preliminary analyses revealed a greater overall
global field power (GFP) for controls in comparison to the ASD
group. Beamformer analyses revealed activation in the right
middle frontal gyrus in a time window of 210 to 250 ms in only
the control group when thresholded to 95% of peak activation.
Avirtual sensor placed in the right middle frontal gyrus
displayed peak activityin controls during a 200 to 250 ms time
window, but no comparable activity in the ASD group.

Conclusions: The lower overall power measured during the
inhibition task in the ASD group compared to controls may be
due to a lack of synchronization in neural firing within the ASD
group. Our preliminary analyses also indicate a greater
activation of the right middle frontal gyrus in typical teenagers
in comparison to teenagers with ASD. Inhibition in healthy
adults is commonly associated with activation of the right
frontal lobe. Thus, it appears that typically developing
teenagers are perhaps utilizing the appropriate functional
network responsible for inhibition, whereas adolescents with
autism are not.

107.075 75 Impact of Methodological Variables on Functional
Connectivity MRI Findings for Autism Spectrum



Disorders. A Nair*!, C. L. Keown2, M. C. Datko?, B.
Keehn3, P. Shih* and R. A Muller’, (1)San Diego State
University / University of California, San Diego, (2)Brain
Development Imaging Lab, San Diego State University,
(3)Children’s Hospital Boston/Harvard Medical School,
(4)Neuroscience Department, Brown University, (5)San
Diego State University

Background: Growing evidence suggests that ASD is nota
localized brain disorder, but a disorder involving multiple
functional networks. Neuroimaging studies of ASD have
increasingly focused on connectivity. Alarge number of
functional connectivity (fcMRI) studies have reported network
underconnectivity in individuals with ASD. However, there are
notable inconsistencies in empirical findings, with some
studies reporting overconnectivityin ASD. While some of these
inconsistencies can be attributed to the heterogeneity of the
disorder, methodological factors mayalso play a crucial role
in differential fcMRI outcomes.

Objectives: To examine how fcMRI results in three ASD data
sets may be impacted by methodological variables : temporal
filtering, removal of task-related effects, potential group bias in
the selection of seeds and regions of interest (ROls), and
whole brain vs. restriction to ROls in field of view [FOV].

Methods: T hree different data sets were used for this
comparison: two task-related MR data sets for visual search
and attention, and one resting-state data set (RS). Al MRI data
were acquired on a 3T GE scanner with 8-channel head coil.
Participants were adolescents with ASD, and matched
typically developing (T D) adolescents. All preprocessing and
analyses were performed using AFNI. For the task-related
data, two pipelines were tested. The first pipeline included
high-pass filtering (>.008), whole brain FOV, as well as
network of interest FOV. The second pipeline included the
following variables band-pass filtering (.008</<.08), task-
regression using a general linear model, and whole brain
FOV. Additionally for both pipelines, selection of seeds was
based on activation findings for (i.) TD group only, (ii.) ASD
group only, and (iii.) both groups combined. For the RS data,
the first pipeline was the same as for task-related data. The
second pipeline only consisted of band-pass filtering and
whole brain field of view. Selection of seeds for RS data was

based on the default mode network reported in the literature
for TD individuals.

Results: Findings suggested that high-pass filtering yielded
stronger group differences than low-pass filtering. Also, task-
related pipelines yielded stronger group differences compared
to task-regressed ones. With regards to seed selection, seeds
based on TD activation (attention task) or on TD literature (RS
dataset) were associated with underconnectivity findings in the
ASD group, whereas such findings were diminished when
seeds were derived from ASD group activation or from
activation for both groups combined. For the visual search
task, there was evidence in the opposite direction, with the
ASD group showing greater connectivity compared to TD
group. Finally, FCMRI findings were also affected by FOV.
Specifically, greater group differences were found in whole
brain versus the network of interest FOV, for all three data sets.

Conclusions: Findings suggest methodological variables
substantially affect group differences detected in fcMRI
analyses. While there is no clear assumption about the
superiority of one approach over another, full disclosure their
implications appears crucial in functional connectivity studies
when inferences about ‘underconnectivity or ‘overconnectivity
in ASD are made. Combining different methodological
approaches may be commendable in future studies for a more
comprehensive understanding of connectivityin ASD.

107.076 76 MEG Measures of Inhibition in Adults with Autism
Spectrum Disorders. S. Varatharajah*!, H. Qureshiz, K.
A R.Doyle-Thomas', J. Vidal?, M. Batty®, E. W. Pang?,
E. Anagnostou' and M. J. Taylor4, (1)Holland Bloorview
Kids Rehabilitation Hospital, (2) The Hospital for Sick
Children, (3)INSERM U930, (4)University of Toronto

Background: Self-control depends upon cognitive processes
such as response inhibition, which is the ability to withhold a
dominant response. Poor inhibitory control is seen in autism
spectrum disorders (ASD), and can have serious social
ramifications. There have been conflicting results pertaining to
the brain networks involved in inhibition in ASD.

Objectives: To determine the spatial and temporal aspects of
neural processing associated with inhibition in adults with and
without ASD using magnetoencephalography (MEG).



Methods: Whole-head MEG data were obtained from 20
adults (ages 20-34): 10 (8 males; 2 females) with ASD
diagnoses from clinicians and 10 healthy controls matched on
age and gender. IQ scores were obtained. Subjects performed
a go/no-go task that required participants to press a button to
visual ‘go’ stimuli or withhold their response (no-go) if an "x"
was superimposed on the stimuli. The experimental condition
consisted of 33% no-go trials and tested the ability to withhold
a prepotent tendencyto respond. T he control condition
consisted of 66% no-go trials, thus not producing a prepotent
tendencyto respond. Data were analysed with independent
component analysis and frials with artefacts were removed.
The control condition was then subtracted from the
experimental condition and principal component analysis
(PCA) applied to the averaged data, to assess differences
between groups for the no-go trials in the two conditions
(which did or did not require inhibition). Beamformer analyses
were also run on the data, within the time windows determined
by analysis of the sensor data, to locate the brain regions
activated during inhibition.

Results: Measurements of global field power (GFP) showed a
broad peak for both the control and ASD groups between
200ms — 300ms, with lower amplitudes in the ASD group. PCA
analyses revealed significant peak activation between 212ms
and 228ms for the control group and between 220ms and
262ms for the ASD group. In control adults, significant activity
was found with beamformer analyses in the right inferior frontal
gyrus (IFG) that peaked around 223ms on the source time
course. For adults with ASD activation in the IFG did not pass
threshold.

Conclusions: These preliminary results suggest a delayin the
neural processing associated with response inhibition as well
as a lower activation of the IFG, in adults with ASD; past
research has also found IFG activity associated with inhibition
in healthy adults. These findings also provide insightinto the
neural mechanisms that underlie inhibition in individuals with
ASD.

107.077 77 Functional Connectivityin ASD with
Pharmacological Modulation of the Beta-Adrenergic
System. J. P.Hegarty*!, A Narayanan?, C. White2, A
Abduljalil?, P. Schmalbrock?, B. J. Ferguson', C. R.

McKinley' and D. Q. Beversdorf3, (1)University of
Missouri, Columbia, (2) The Ohio State University,
(3)University of Missouri

Background: Current behavioral interventions for autism focus
on increasing quality of life and language development
whereas pharmacological interventions are directed at
managing the secondary manifestations such as anxiety and
repetitive and obsessive behaviors. Pharmacological research
directed at the core features of autism is limited. We have
previously shown that propranolol, a beta-adrenergic
antagonist, improved verbal problem solving in typically
developing controls as well as people with autism. Current
theories suggest that autism may be due to decreased network
flexibility within cortical regions important for information
processing, and we believe the previously noted propranolol
effects may be due to increased flexibility within language
networks. Functional magnetic resonance imaging, MR,
allows for the measurement of a potential correlate of network
flexibility, functional connectivity. We therefore wish to
determine fcMRI alterations during language-based tasks
when propranolol is administered.

Objectives: Our objective was to examine the potential
mechanism of the beneficial effects of a currently available
pharmacotherapeutic agent, propranolol, on the core features
of autism by assessing functional connectivity using fMRI.

Methods: We examined a pilot sample of individuals with
autism during administration of propranolol, nadolol, and
placebo. Nadolol provides a control for general vascular
effects on BOLD fcMRI since nadolol is a beta-adrenergic
antagonist but does not cross the blood brain barrier. After
drug administration, subjects were placed in a 3T magnetic
resonance scanner at Ohio State University and asked to
complete a cognitive flexibility task, the compound remote
associates (CRA), and two verbal fluency tasks, one based on
letters and the other based on categories. Structural T1-
weighted images were acquired using a T1 weighted 3D FFE
pulse sequence (TR=25 ms; TE=3.6 ms; 64 axial slices; 2.2
mm thick). BOLD contrast functional scans were acquired
using a gradient echo EPI sequence (TR=3 s; TE=35 ms; 35
axial slices, 4mm thick; a=90°). A priori regions of interest,
ROls, were used to extract region-specific activation in the



inferior frontal cortex, fusiform gyrus, middle temporal gyrus,
and posterior parietal cortex. Correlations between pairs of
ROls were computed by calculating the correlation coefficient
between the time series for each ROl pair and then
standardized using Fischer’s Z-transformation.

Results: There was a significant effect of drug such that
functional connectivity was significantly higher for propranolol
trials compared to nadolol and placebo, which did not appear
to significantly differ from each other. These results were most
robust for the CRAtask.

Conclusions: Aithough this is preliminary data, we begin to
show the cognitive benefits of propranolol in autism may be
due to increased network flexibility due to alterations of beta-
adrenergic mechanisms. Theses alterations seem to be most
beneficial for more difficult compared to easier tasks. Better
understanding of the effects of the beta-adrenergic system on
language processing, especiallyin the autism population, and
modulation of the beta-adrenergic system pharamacologically
could lead to development of additional treatments for the core
features of autism. Additional research is required to fully
understand these alterations and determine possible
biomarkers, such as genetic status, of who may benefit most
from beta-adrenergic intervention.

107.078 78 Increased Connectivity in Children with Autism
Spectrum Disorders: Evidence Consistent with Poor
Network Segregation. B. Yerys*!, D. N. Abrams2, E. M.
Gordon3, R. Weinblatt?, K. F. Jankowksi?4, J. F. Strang?,
L. Kenworthy?, R. T. Schultz?, C. J. Vaidya® and W. D.
Gaillard®, (1) The Children's Hospital of Philadelphia,
(2)Children’s National Medical Center, (3)Georgetown
University, (4)University of Oregon, (5)Children’s
Hospital of Philadelphia, (6)Childrens National Medical
Center

Background: The default mode network (DMN) has
generated interestin the study of brain function in individuals
with autism spectrum disorders (ASD) because of its purported
role in self-reflection, an impaired abilityin ASD. Adult and
mostly adolescent samples with ASD reportedly have lower
activity correlations (i.e., functional connectivity) between the
DMN posterior hub, Posterior Cingulate Cortex (PCC), and
other regions in the DMN (e.g., ventral medial prefrontal cortex

(WPFC) and angular gyrus). These studies limited their
analyses to DMN regions only; this approach limits the ability
to observe cross-network connectivity. These studies have
also not examined connectivity in early school-age children.
Given that brain developmentin ASD is characterized by an
atypical developmental trajectory, itis crucial to examine
functional networks during childhood.

Objectives: To examine whole brain functional connectivity
in data from two key nodes in the DMN (PCC) in children with
ASD.

Methods: Forty children participated in this study. The ASD
group (n=18) and the typically developing control (T DC) group
(n=22) were matched on age (all p-values>0.33). Children
completed a 5 minute resting state sequence on a 3T
Siemens Trio with TIM, with the following parameters:
TR=2000; TE=31ms; 90° flip angle; FOV=256x256mm; 3mm
in-plane resolution with a 2.7mm slice thickness (0.3 mm
gap); 43 slices with interleaved acquisition. The 150 volumes
were slicetime corrected, realigned, normalized, and
smoothed in SPM8. The 150 volumes were then bandpass
filtered in FSL from 0.1>x>.01, and volumes with excessive
motion were eliminated (up to 30) based on recent evidence
that excessive head motion creates systematic correlations.
Al children had <30 volumes of excessive motion so we
removed the initial volumes until all children were left with 120
volumes total. Finally, the regressor of interest (PCC) and
nuisance regressors (White Matter signal, Cerebrospinal
Fluid, and all 6 motion parameters) were extracted and
included in a fixed effects model for individual participants with
the whole brain, except the cerebellum due to incomplete
coverage. Individual t-test maps generated with PCC seed
were then submitted into a two-group t-test.

Results: There were no regions which showed increased
connectivityin TDCs, but we found increased connectivity
between the ASD group’s PCC seed and the anterior portion of
the leftinferior frontal gyrus and left insula/superior temporal
sulcus at p<0.005, k=137 (alphasim cluster correction for
multiple comparisons at p<0.05). Follow-up analyses using a
secondary DMN seed (ventral medial prefrontal cortex)
converged with findings from the PCC.



Conclusions: The present findings suggest that children with
ASD may be characterized by patterns of increased
connectivity between some networks. Our whole brain
approach afforded the opportunity to observe correlations with
non-DMN regions, and this increased connectivity with non-
DMN regions suggests poor network segregation in childhood
ASD. This poor segregation at rest may contribute to
difficulties with proper coordination of a network during task-
based activities, and thus drive the observed lower correlations
(i.e., underconnectivity) often reported during task-based
functional connectivity. Future research is needed to
determine whether functional connectivity differences at rest
are predictive of functional connectivity differences during task.

107.079 79 Lack of Evidence for Neural Underconnectivity in
High-Functioning Adults with Autism. D. P. Kennedy*, J.
M. Tyszka, L. K. Paul and R. Adolphs, California Institute
of Technology

Background: Itis now widely believed that autism is a disorder
of connectivity. Numerous studies have found altered white
matter structure, suggestive of connectivity abnormalities, and
studies examining the functional interactions between brain
regions have generally found reduced correlation (i.e.,
functional connectivity) in autism. However, the majority of
evidence for functional underconnectivityin autism comes
from task-based functional imaging experiments, and so
differences in task-related factors (e.g., performance, attention,
etc.) might account for this apparent group difference. An
alternative approach is to examine the intrinsic dynamics of
functional coupling between brain regions during the resting-
state (i.e., in the absence of specific task demands).

Objectives: To examine the underconnectivity hypothesis of
autism across the whole brain during the resting state.

Methods: Resting-state MRI data were acquired from 19
adults with high-functioning autism and 20 matched controls.
Data were preprocessed using conventional corrections
(transient signal, motion, slice timing, BO unwarping,
detrending), and nuisance signals were removed by
automated independent component filtering. Two
complementary whole-brain approaches were used to
examine resting-state functional connectivity: (1) a data-driven
method using dual regression of a group level Independent

Component Analysis (ICA), in order to identify and compare
specific functional networks at the individual and group levels;
and (2) a pairwise correlation method using probabilistically-
defined anatomic regions of interest covering the entire brain.

Results: In both methods, the resting-state connectivity maps
were strikingly similar between autism and control groups,
both in terms of spatial organization and inter-regional
temporal correlation. No group differences in interregional
correlations survived false discovery rate correction (q < 0.05).
These results were found to be robust across various
preprocessing conditions, including regression of global
signal. Similarly, no inter-group differences were observed in
the dual regression of the group-level ICA. Only one other
study has examined whole-brain resting-state functional
connectivityin autism, and they found that groups were
distinguishable based on measures of connectivity (Anderson
etal., 2011). However, their analysis was quite different from
that of the present study, in that it employed a machine
learning approach focused on group classification, and so our
studies may not be directly comparable.

Conclusions: These results challenge the underconnectivity
theory of autism. The lack of a group difference maybe a
consequence of examining intrinsic functional connectivity
during a resting-state, as opposed to during task-driven
experimental paradigms. It mayalso be a consequence of
sample size, though equivalent and even smaller sample sizes
have identified group differences, mainlyin the default mode
network. Additional replication studies in a larger sample and
thatinclude younger children with autism are warranted.
107.080 80 Local Functional Connectivityin ASD Is Reduced,
Not Increased. S.Khan', A Gramfort!, N. Shetty', J. M.
Moran?, S. M. Lee?, J. D. E. Gabrieli2, B. M. Joseph?, H.
Tager-Flusberg3, M. R. Herbert!, M. S. Himélainen'
and T. Kenet*!, (1)Massachusetts General Hospital,
(2)Massachusetts Institute of Technology, (3)Boston
University

Background: The hypothesis that long-range functional
connectivity (FC) is reduced in ASD while local FC is
increased is widely accepted. While a large body of evidence
supports the hypothesis of reduced long-range FC in ASD,
there is no neurophysiological evidence in support of



increased local FC in ASD. The nature of local
neurophysiological interactions in ASD thus remains an
important open question.

Objectives: Arelatively new finding about neuronal oscillations
is that different frequencies in the brain are often coupled
locally, where “local” refers to a functionally defined brain
region. T his cross-frequency coupling (CFC) reflects local FC
as mediated by neural entrainment across different frequency
bands, and has been shown to play an important functional
role in cognitive cortical processes. Our objective was to
measure CFC in the cortex in order to determine whether
local FC as mediated by CFC is normal, reduced, or
increased in ASD. We hypothesized that CFC would be
decreased in ASD individuals relative to typically developing
(TD) individuals.

Methods: We tested our hypothesis using
magnetoencephalography (MEG), a non-invasive method that
combines millisecond time resolution with good spatial
resolution. We focused on face processing, a paradigm that
taps into the core social deficits of ASD, and in which
abnormalities in long-range FC in ASD are well documented.
We recorded MEG data from 17 male participants ages 14-20
with ASD, and 20 TD participants matched by age, IQ, gender,
and handedness, while they viewed houses and neutral,
fearful, and angryfaces. We mapped the MEG data onto the
cortex, identified the fusiform face area (FFA) for each
participant, and computed the individual levels of CFC inside
the FFAfor each condition.

Results: During viewing of houses, both groups showed similar
levels of CFC between alpha phase and low-gamma
amplitude. During viewing of faces, alpha phase to low-
gamma CFC increased in the TD group, and strong CFC
between alpha phase and high gamma amplitude also
emerged. In the ASD group, CFC during viewing of faces was
identical to CFC during viewing of houses; i.e., no increase in
CFC was observed. Furthermore, we found that local CFC
measures were correlated with long-range FC measures of
coherence between the FFAand three contralateral cortical
regions. Finally, we found that these neurophysiological
measures were predictive of whether a participant belonged to
the ASD group and of ASD severity.

Conclusions: This is the first direct neurophysiological study of
local FC in ASD. Failure to increase CFC in the ASD group
during a task that elicited a large increase in CFC in the TD
group meantthatlocal FC in the ASD group was reduced
relative to the TD group. This is also the first study to find a link
between local and long-range FC measures. This means that
the two processes are dependent on one another, and
studying them in unison is crucial in order to understand the
neural substrates of ASD. Finally, the correlation of these
neurophysiological measures with ASD diagnosis and severity
makes them potential biomarkers for ASD.

107.081 81 The Brain Connectome: AMultimodal Study of
Discordant Monozygotic Autism Twins. K. Mevel*!, P.
Fransson', P. Lichtenstein®, H. Anckarsater?, H.
Forssberg' and S. Bélte', (1)Karolinska Institute,
(2)University of Gothenburg

Background: Unraveling the relative contributions of genetics
and environment remains difficultin Autism Spectrum
Disorders (ASD). Comparison of monozygotic (MZ) twins
discordant for ASD appears to be a promising lead. However,
studies investigating such a population are still scarce, limited
to small samples and/or to isolated brain measures. According
to this, the sensitivity of such investigations could be improved
in two ways. First, control samples have to be extended from
typically developed MZ twins to pairs concordant for ASD and
discordant for other mental disorders. Second, as proposed in
the Human Connectome Project, the cerebral pathways of
ASD could be highlighted while combining anatomical and
functional measures of brain connectivity.

Objectives: As a part of a comprehensive twin project (Roots of
Autism Twin Study Sweden “RAT SS”) including (epi-)genetics,
immunology, environmental, and behavioral assessments, to
explore brain anatomical and functional connectivity within
and between the different categories of MZ twins listed above.

Methods: The project presented here has started in the late
summer 2011 and is still in progress. Up to 140 pairs of MZ
twins aged from 9 to 19 years old will be recruited for this
project. All of them have been screened for ASD and
comorbidities in a previous study and are categorized
according to the followings: 50 pairs discordant for ASD and
three control samples matched for age, sex, IQ and



socioeconomics - 30 pairs concordant for ASD, 30 pairs
concordant for other mental disorders and 30 pairs typically
developed of MZ twins. As for the neuroimaging assessment,
twins undergo MRI anatomical and functional examinations
using a 3T GE scanner. This includes one structural T1, one
resting state functional MRI (rsfMRI; cross fixing) and two High
Angular Diffusion Imaging (HARDI) sequences with 8 b0
images, 60 directions and b=1000 or b=3000 s/mm?2. As
recommended when following a brain connectome analysis
pipeline, datasets will be preprocessed to get covariance
matrices for each twin in both modalities, i.e. HARDI and
rsfMRI. Based on statistical inferences between measures in
parcellated regions of the brain, these matrices provide an
exhaustive and easy-understanding quantification of
interregional brain connectivity. These covariance measures
will be not only compared between twins but also between
groups.

Results: To date, 8 pairs of MZ twins have been included,
among which one is discordant for ASD. T aking into account
the low statistical power allowed by this small sample size, no
quantitative results can be provided here. However, 20 more
pairs will be included until May 2012, which should be enough
for the authors to show preliminary results during the IMFAR
congress.

Conclusions: Unraveling the respective influence of genetics
and environment is currently challenging ASD research. For
the first time, MZ twins discordant for these disorders will be
compared to different control samples using a multimodal
approach. While mapping exhaustive brain connectivity in
these groups, we should be able to access complex
information about ASD mechanisms that have not been
highlighted yet.

107.082 82 Autism Risk Allele in PLAUR Is Associated with
Reduced Structural Connectivityin ASD. D. Beck-
Pancer*!,J. D. Rudie', L. M. Hernandez2, E. M. Kilroy?,
P.M. Thompson', P. Levitt3, D. H. Geschwind', S. Y.
Bookheimer' and M. Dapretto?, (1)University of
California, Los Angeles, (2)Brain Mapping Center,
University of California, Los Angeles, (3)Keck School of
Medicine, University of Southern California

Background: Multiple genes in the MET receptor tyrosine
kinase (MET) signaling pathway have been linked to autism
spectrum disorder (ASD) susceptibility (Campbell, 2008);
however, the mechanisms by which variation in these genes
predispose individuals to ASD remains unclear. We recently
found thata common functional variantin MET (rs1858830) is
related to reductions in structural and functional connectivityin
ASD (Rudie etal, Under Review), in line with previous studies
characterizing ASD as a disorder marked by structural and
functional underconnectivity (Schipul, 2011). Urokinase
plasminogen activator receptor (PLAUR) cleaves hepatocyte
growth factor, which binds the MET receptor and activates
downstream signaling of multiple processes including axon
formation and synaptogenesis. Acommon functional variantin
PLAUR (rs344781) was found to be associated with ASD and
there was also evidence of a gene-gene interaction between
the MET and PLAUR variants such that individuals with both
risk alleles were more likely to be diagnosed with ASD
(Campbell 2008).

Objectives: While studies have begun to investigate the role of
PLAUR in mouse models (Eagleson etal., 2011), the effect of
this common variant using in vivo neuroimaging has yet to be
examined. T herefore, we sought to explore whether the
common autism risk variantin PLAUR impacts structural
connectivityin individuals with ASD.

Methods: Forty-nine children with ASD and 39 typically
developing (TD) controls matched for gender, age, and 1Q
were genotyped for PLAUR (rs344781) and underwent a 32
direction Diffusion Tensor Imaging (DTI) scanina 3T
scanner. White matter integrity was measured by quantifying
fractional anisotropy (FA) across major white matter tracts
using FSL's Tract Based Spatial Statistics.

Results: When examining the main effect of the PLAUR risk
allele on FAcollapsed across ASD and TD groups, PLAUR
risk was associated with lower FAin several white matter tracts
including the splenium of the corpus callosum and the
thalamic radiations. Furthermore, when stratifying the risk
groups by diagnostic status (TD and ASD), we found that the
PLAUR risk allele impacted more tracts in ASD individuals.



Conclusions: Similar to what we previously observed for the
MET risk allele, we found that carriers of the PLAUR risk allele
exhibited reductions in structural connectivity, and that this
effect was more pronounced in individuals with ASD. Our
results suggest that multiple genetic risk factors in the MET
signaling pathway may predispose to ASD by negatively
affecting structural brain connectivity. An imaging genetics
approach that utilizes genetic information in conjunction with
brain based measures promises to shed new light on the
neurobiological underpinnings of complex neuropsychiatric
disorders and ultimately inform the development of targeted
interventions.

107.083 83 A Cerebral Spectrum From Autism to Dyslexia:
Determining Cortical Surface Complexity Utilizing
Spherical Harmonics. M. F. Casanova, M. Nitzken, E.
L. Williams*, A. E. Switala and A. S. EI-Baz, University of
Louisville

Background: Autism and dyslexia occupy extremes of a
neuroanatomical distribution. While autism exhibits
characteristics indicative of increased neocortical progenitor
proliferation, including increased density of minicolumns,
increased gyrification, decrease in gyral window size, reduced
corpus callosal volume, and enhanced radiate white matter
volume, dyslexia presents with the opposite phenotype,
including reduced minicolumnar density and gyral complexity,
greater gyral window size, and increased corpus callosal
volume.

Objectives: Based upon this evidence, we have utilized
spherical harmonics (SH), a set of complex functions defined
on the unit sphere, in order to measure cortical surface
complexityin autism and dyslexia so that we may further
explore this spectrum distribution.

Methods:

Raw data comprised T 1-weighted MRI of the brains of 13
individuals with autism (aged 8 y-38 y, mean 22.5y), 16 with
dyslexia (aged 18 y-40 y, mean 28.2 y), and 31 neurotypical
comparison participants within the same age range. All
participants were male. Triangular mesh representations of
the cerebral cortical surface in scanner-based, RAS
coordinate system were mapped to the unit sphere using an

attraction-repulsion algorithm. Mesh topology was preserved,
so that the transformed meshes triangulated the sphere. This
mapping defined three scalar functions on the sphere: R(6, ¢),
A(6, 9), and S(6, ¢), each of which was represented as an SH
series. Truncating the series at a particular maximum SH
degree Lmax provides an approximation to the cortical surface
thatincorporates greater detail as Lmax is increased. We
computed a shape index, s, for each surface by summing the
truncation error as Lmax ranged from 1 to 65, inclusive.

Results: As predicted by our theoretical model, the shape
index varied significantly by diagnostic category. Autism
exhibited a greater level of surface complexity, mean s =279
(95 % confidence interval 255, 305]), dyslexia presented
within the lower ranges of our three groups, mean s = 99.5 (95
% confidence interval [91.8, 108]), while controls occupied the
median ranges, mean s = 181 (95 % confidence interval [171,
192)).

Conclusions: When utilizing SH to measure overall surface
complexity of the brain, autism and dyslexia display two
extremes of a single distribution, while controls occupyan
intermediate range between the two. Autism and dyslexia
occupy similar diametric positions when measuring other
aspects of corticalization. T ogether, this evidence supports our
theory of a cerebral spectrum, one in which autism and
dyslexia illustrate its two phenotypic extremes.

107.084 84 ASD Geometric Responders: Toward a
Biologically Meaningful Subgroup. S.Marinero*, K.
Campbell, S. Solso, R. Hazn, E. Courchesne and K.
Pierce, University of California, San Diego

Background: Autism (ASD) is a heterogeneous disorder both
biologicallyand clinically and the search for biologically
meaningful subgroups is essential. Using eye tracking
technology, we previously identified a subgroup of children
with autism (i.e., 39% of the ASD sample) that preferred to
visually fixate on dynamic geometric images rather than
dynamic social images. T his subgroup of “geometric
responders” (GEQ), was notidentified in DD or TD contrast
groups who each preferred social images (SOC). This unique
visual attention preference should, in theory, be mediated by
an equally unique feature of the ASD brain. The cerebellum,
long known to be abnormal in autism (Courchesne 1987) has



been shown to display overgrowth during the first years of life
(Webb 2009) followed by reduced volumes during later
development (Hallahan 2009). As a structure highlyinvolved in
attention, itis ideally suited to examine relationships with
performance on the “geometric preference test.”

Objectives: This study had 3 primary objectives: 1) to examine
similarities and differences in cerebellar volumes between
ASD GEO and ASD SOC subgroups; 2) to examine the degree
that cerebellar gray matter (GM), white (WM), or overall
(GM+WM) volume is associated with visual preference for
geometric images and 3) to compare cerebellar volumes
between ASD GEO and TD.

Methods: Ninety seven toddlers (63 ASD, 34 TD), ranging in
age between 21-48 months participated in both the geometric
preference test as well as a sleep MRI scan. Based on fixation
times recorded with a Tobii T120, 27 ASD toddlers were
classified as GEO (i.e., fixation times > 50% viewing geometric
images), whereas the remaining 36 ASD toddlers and all TD
toddlers were classified as SOC (i.e., fixation times > 50%
viewing social images). Structural MRIs were acquired using a
standard T 1-weighted 3D protocol ona GE 1.5 T scanner.
FSL was used to calculate brain volumes.

Results: Directly comparing the two ASD subgroups revealed
significantly larger left and right cerebellar GM as well as
overall cerebellar volume (p=0.001, p=0.05, and p=0.004) in
ASD GEO toddlers relative to ASD SOC toddlers. Moreover,
there was a non-significant trend for ASD GEO toddlers to
have a greater total brain volume (p=0.05). The degree of
cerebellar enlaragement was also positively correlated with
percent fixation time towards geometric images (r=.30).
Moreover, there was a trend towards right cerebellar
enlargementin GEO relative to TD (p=0.08). In contrast, ASD
SOC toddlers, had significantly smaller left and right cerebellar
GM (p=0.05, p=0.03) and a significantly smaller overall
cerebellum volume (p=0.03) relative to TD.

Conclusions: Children with autism often delight in examining
everyday visual repetition, such as the spinning of a fan ora
carwheel. Here we present data suggesting that a subgroup
of children who display a preference for geometric repetition
have distinctly different neuroanatomical profiles, namely

increased cerebellar gray matter, than ASD toddlers who do
not display this preference. Our data shows, for the first time,
that the cerebellum may be centrallyinvolved in mediating a
visual preference for repetition in a clearly definable subgroup
of ASD toddlers.

107.085 85 Cortical Morphology and Links to Resting-State
Oscillatory Activity in Autism Spectrum Disorders. L.
Cornew*, T. P. L. Roberts, J. McDaniel and J. C. Edgar,
Children's Hospital of Philadelphia

Background: Our laboratory recently reported that children
with autism spectrum disorders (ASD) exhibitincreased
resting-state alpha power in temporal and parietal regions,
with greater alpha activity associated with greater symptom
severity (SRS score). Other recent work has shown reduced
cortical thickness (CT) in temporal and parietal regions in
adults with ASD. Both alpha activityand CT have been
postulated to depend on the structural and functional integrity
of cortical columns.

Objectives: The present study examined CT in children with
ASD and investigated CT as a potential anatomical correlate
ofincreased resting state alpha activity. It was hypothesized
that compared to typically developing controls, children with
ASD would exhibit reduced CT, primarilyin temporal and
parietal regions. In addition, analyses in the ASD group probed
associations between CT and resting-state alpha power.

Methods: Participants were medication-free 6- to 14-year-old
children (20 with ASD, 20 controls). These children were a
sub-sample from our previous magnetoencephalography
(MEG) study who also completed a 3T structural MRI scan.
MEG eyes-closed resting state data were processed by
projecting each individual's raw surface activity into source
space with a regional source model and applying a Fast
Fourier Transform to artifact-free two-second epochs of the
continuous data at each of 15 regional sources. Individual
spectra were averaged and alpha (8-12 Hz) power quantified.
Structural MRI provided T 1-weighted images and, using
Freesurfer, CT measures were obtained. Whole-brain general
linear model (GLM) group analyses of CT were corrected for
multiple comparisons and cluster-wise probabilities computed
to indicate the likelihood that a given cluster appeared by
chance.



Results: Analyses revealed reduced CT in the ASD group in a
left frontal region thatincluded portions of the superior and
middle frontal gyri (cluster-wise probability=.01) as well as in
left and right temporal and parietal regions (all cluster-wise
probabilities =.0001). Temporal and parietal regions included
bilaterally the superior temporal sulcus, portions of superior,
middle, and inferior temporal gyri, and the inferior parietal
lobule. CT was also reduced in the ASD group in the left
fusiform and parahippocampal gyri, and left temporal pole.
Regression analyses in the ASD group revealed associations
between increased alpha power in temporal and parietal
regional sources and reduced CT in bilateral portions of the
superior temporal gyrus, inferior parietal lobule, and
precuneus, as well as left superior temporal sulcus and right
fusiform gyrus.

Conclusions: Results demonstrated reduced CT in children
with ASD, particularlyin bilateral temporal and parietal
regions. CT reductions were associated with increased alpha
power, suggesting a link between atypical brain structure and
function in ASD. T he regions exhibiting reduced CT and
increased alpha power overlap with regions implicated in
social processing and default-mode network activity, in which
aberrant activation patterns have been observed in ASD. Thus,
present findings may pointto a common dysfunction in cortical
circuitry underlying multiple neural abnormalities in ASD.

107.086 86 Neuroanatomical Correlates of Cognitive
Flexibilityin Adolescents with Autism and the Broader
Phenotype. R.J. Holt*!, L.R. Chura’, A M. Dean?, S.
Baron-Cohen’ and M. D. Spencer?, (1)Autism
Research Centre, University of Cambridge,
(2)University of Cambridge

Background:

Autism is associated with impairmentin some aspects of
executive function. Conflicting reports concern whether subtle
or related deficits are present in their unaffected first degree
relatives. Structural and functional brain imaging correlates of
executive function have been identified and found to differ in
individuals with autism.

Objectives:

To explore differences in cognitive flexibilityin adolescents
with autism and their siblings compared to controls. Structural
brain imaging correlates of executive function were
investigated and compared between the groups.

Methods:

40 adolescents with autism, 40 of their unaffected siblings,
and 40 typically developing controls completed an intra-
dimensional/ extra-dimensional shift task (ID/ED), a test of set-
shifting ability. Structural MRI data was acquired which was
analysed using the multivariate analysis partial least squares
(PLS). This was further followed by a permutation test of
familial variation of the MRI markers.

Results:

Significant differences in performance were found between
the autism and control groups on the ID/ED (p =.003), at the
highest level of difficulty. Significant differences in
performance on these measures were not apparent between
the siblings and controls. PLS identified a grey matter system
associated with set-shifting performance. Further analysis
revealed significant correlation between grey matter volume in
this system and performance on the ID/ED task; however this
was only true for the control group. Variation in grey matter
volume within this system was significantly more alike between
related sibling pairs compared to randomly permutated sibling
pairs, as determined by the familial permutation test (p=0.008).

Conclusions:

Impairments in set-shifting were found in individuals with
autism. In contrast, set-shifting ability was intact in unaffected
siblings. Set-shifting per se therefore does not qualifyas a
cognitive endophenotype for autism. We found an association
between brain structure and cognitive flexibility in the control
group, an association that was not apparent in the autism
group. This suggests that the structure to function relationship
evidentin controls is disrupted in autism. Grey matter volume
within this system was found to be heritable between autism
and sibling groups which could be further explored for its value
as a candidate endophenotype for autism.



107.087 87 Decreased Gray Matter in Orbitofrontal and
Superior Temporal Areas in Autism: A Voxel-Based
Morphometry Study. A J. Rozsa*, L. Libero, H. D.
Deshpande, M. Morris and R. K. Kana, University of
Alabama at Birmingham

Background: Despite the abundance of studies examining
brain anatomy in autism spectrum disorders (ASD), a
biomarker for the disorder has been rather elusive. Of late,
some studies have proposed structures, such as the superior
temporal sulcus, as an endophenotype that can predict the
severity of autism symptoms (Kaiser et al., 2010). Similarly,
some other studies have found gray and white matter
abnormalities in orbitofrontal cortex (OFC) to have a negative
correlation with social behavior in ASD (Girgis et al., 2006;
Rojas etal., 2006). The current study s an attempt to examine
structural integrity of these two social brain structures, and
possibly relate our findings to underlying connections, to
developmental trajectory, and to symptom severity in ASD.

Objectives: The objective of our studyis to determine if gray
and white matter composition of the social brain, specifically
the superior temporal cortex (ST C) and OFC, can provide
clues to potential neural signatures of ASD.

Methods: Structural images were acquired from ten high-
functioning adults with ASD and ten typically developing
control participants (data collection in progress). To obtain
region-based measures of gray and white matter volumes,
participants’ T 1-weighted structural scans were segmented
using FreeSurfer 5.1 (Fischl& Dale, 2000). All measurements
were normalized to cortical, total, and hemispheric grayand
white matter to adjust for individual differences in brain
anatomy. We calculated the gray and white matter volumes of
different areas in the social brain (amygdala, STC, OFC,
insula, inferior frontal gyrus, medial prefrontal cortex, and
anterior cingulate cortex). Simple regression analyses were
used to assess the predictive relationship between ASD
symptoms (measured by the Autism Quotient) and social brain
area volumes.

Results: The main results are as follows: 1) Participants with
ASD had significantly reduced gray matter, relative to controls,
in two areas of the social brain: STC and lateral OFC (STC:

{(18)=2.07, p=0.05; OFC: {(18)=2.39, p=0.02). However,
volumes of the other previously mentioned social brain regions
were not significantly different between the two groups. 2) Our
ASD group had significantly reduced total white matter
(t(18)=2.27, p=0.03), as well as reduced left and right
hemisphere white matter relative to control participants (Left:
{(18)=2.31, p=0.03; Right: {(18)=2.21, p=0.04); 3) Asimple
regression analysis revealed that greater AQ scores marginally
predicted reduced OFC volume (=-0.46, {(18)=-1.91,
p=0.07).

Conclusions: These results support previous studies of
anatomical alterations in the ASD brain, specificallythe OFC
(Salmond, etal., 2003). Aithough the ST C was consistently
smaller in volume in the ASD group, we did not find any
significant relationship between this and symptom severityin
ASD. While the evidence for an endophenotype may be mixed
atthis point, our findings may suggest the OFC and STC as
potential targets for future research in ASD. We also plan to
examine the developmental trajectory of brain organization in
ASD by comparing data of children and adults with ASD.
Finally, our finding of reduced total white matter in the ASD
group mayimpact functional and anatomical cortical
connectivity (Kana, Libero, & Moore, 2011).

107.088 88 Mapping Cortical Anatomyin Young Children with
Autism Using Surface Based Morphometry. A
Raznahan*!, R. Lenroot?, A Thurm', M. Gozd', A
Hanley', S. J. Spence3, S. Swedo! and J. Giedd",
(1)National Institute of Mental Health, (2)University of
New South Wales, (3)Childrens Hospital Boston

Background: Aberrant cortical development during early
childhood is thought to be an important component of autism
pathophysiology. However, the challenges of measuring brain
anatomy in-vivo during early childhood have limited the
number of studies comparing cortical anatomy between
individuals with autism and typically developing controls
(TDCs) during this critical developmental window. Moreover
very few studies have examined indices other than global and
lobar cortical volume.

Objectives: To presentinitial structural neuroimaging findings
from a new cohort of young children with autism using
surface-based methods for cortical morphometry that (i)



directly measure the two biologically distinct sub-components
of cortical volume - cortical thickness and surface area and (i)
map cortical thickness at high spatially resolution throughout
the cortical sheet.

Methods: This was a cross-sectional case control
neuroimaging study conducted in a Federal clinical research
institute. We included 75 male children with autism and 33
typically developing male controls aged 2 through 6 years.
Primary outcome measures of interest were (i) Global and
lobar cortical volume, thickness and surface area, and (ii)
cortical thickness at ~80,000 points.

Results: Children with autism showed age-related global
cortical volume excesses relative to TDCs, which were driven
by attenuation of age-related cortical thickness reduction
relative to TDCs. These thickness-driven volume excesses
were apparentin all lobes, but uniquely compounded in frontal
lobes by an exaggerated age-related surface area increase in
children with autism relative to TDCs. Fine-mapping group
differences in cortical thickness identified disruptions of
cortical anatomyin autism that were alreadylocalized atan
early age to regions involved in the processing of language,
biological movement and social information, as well as to
executive prefrontal systems involved in behavioral regulation.

Conclusions: Our findings (i) parse cortical volume
abnormalities in autism into more biologically tractable sub-
components, and (ii) show that disease mechanismsin
autism can already produce targeted disruption of cortical
anatomy by early childhood.

107.089 89 Preliminary Findings From a Longitudinal
Examination of Brain Volume From 6 to 24 Months in
Infants At High Familial Risk for Autism. H. C. HaZett*!,
H. Guz, M. Styner?, D. L. Collins?, V. Fonov*, G. Gerig®,
K. Botteron®, S. R. Dager’, S. Paterson®, R. T. Schult?,
A C.Evans4, J. Piven'0and I. B. I. S. Network'",
(1)University of North Carolina at Chapel Hill,
(2)University of North Carolina, (3)UNC, (4)Montreal
Neurological Institute, (5)University of Utah,
(6)Washington University School of Medicine,
(7)University of Washington, (8)Children's Hospital of
Philadelphia, (9)University of Pennsylvania,

(10)University of North Carolina, Chapel Hill (UNC-CH),
(11)Autism Center of Excellence

Background: Multiple lines of converging evidence from post-
mortem, magnetic resonance imaging, and head
circumference studies have documented brain and head size
enlargementin autism spectrum disorder (ASD). T his brain
enlargement has been observed as earlyas age 2. Data from
longitudinal head circumference studies as well as behavioral
studies of infant siblings at high risk for autism suggest that key
developmental changes associated with ASD may occur in the
first year of life.

Objectives: We sought to characterize trajectories of early
brain growth in infants at high familial risk for autism. We
examined longitudinal brain volumes using structural MRI
data from a large sample of 6 month olds at high risk for
autism and typically-developing controls with follow-up scans
atages 12 and 24 months.

Methods: Imaging data was obtained from all four IBIS data
collection sites. Data collection included a battery of
behavioral and developmental assessments and structural
MRIand DTl scans obtained on a 3T Siemens scanner. T his
longitudinal study is currently ongoing, so we are reporting on
preliminary findings from the longitudinal data we have
collected thus far. Brain volume measures were performed on
112 high-risk and 17 low-risk controls infants at age 24 months
who had previous scan data at 6 and/or 12 months of age.
Brain measures at 6 months included intracranial volume
(ICV), total brain volume (TBV), cerebrum, cerebellum, and
head circumference. Atages 12 and 24 months, we were also
able to examine the tissue volume of the cortical lobes (frontal,
temporal, parietal, occipital) as well as cortical surface area
and thickness. Statistical analyses included covariates such
as gender, site, body size (length), and age at scan.

Results: Scores on the ADOS-G were used to classify children
in the HR group. There were 31 HR infants who fell on the
autism spectrum (ASD+) and 71 infants who did not meet ASD
criteria. To account for body size differences in evaluation for
brain growth, we calculated normative age for body size based
on The WHO Child Growth Standards (boy). We compared the
group differences in brain growth rate in relation to normative



body growth, and found an increased rate of total brain volume
(TBV) growth in male HR infants who are classified as ASD+ at
24 months compared to the non-spectrum HR infants and low-
risk controls. This pattern of increased growth rate between 6

- 24 months was also seen for gray and white matter volumes.

Conclusions: The preliminary results from this ongoing study
suggest the presence of an increased rate of brain volume
between ages 6 to 24 months in infants at high-risk for autism
who fall on the autism spectrum at age 24 months. These
findings suggest that early differences in brain growth emerge
in the first two years of life and raise the optimistic possibility
that there is a window of opportunity where early postnatal
intervention, during a period of remendous brain plasticity,
may have an importantimpact on the later emergence of
autistic behavior.

107.090 90 Cortical Thickness in Adults with Autism. P.C.
Regener*!, L. S. McKay?, D.R. Simmons?', P. McAleer,
D. Marjoram?, J. Piggot3 and F. E. Pollick’,
(1)University of Glasgow, (2)Netherlands Institute for
Neuroscience, (3)University of Dundee

Background:

Greymatter (GM) volume and cortical thickness (CT) have
been shown to correlate with performance and expertise on a
number of tasks in typically developed individuals (e.g.,
Maguire etal., 2003). In people with ASDs it has been
suggested that GM abnormalities are linked to behavioural
deficits (Hadjikhani et al., 2006). Structural magnetic
resonance imaging (MRI) studies have revealed various
different patterns of CT/GM volume in adults and adolescents
with ASDs, predominantly finding decreases on both
measures in areas of the frontal, parietal and temporal lobe
(e.g., Scheel etal.,2011; Toal etal., 2010). However,
increases in CT/GM wolume in areas across the brain have
also been reported (e.g., Hyde etal., 2010).

Objectives:

Despite being a more reliable measure of underlying GM
thickness (Kim etal., 2005), studies on CT in people with
ASDs are underrepresented in the literature. Our objective
was to utilise new semi-automatic cortical thickness analysis

(CTA) tools in BrainVoyager QX (Goebel et al., 2006), which
have not yet been applied to whole brain CT measurements in
a group with ASDs and a matched control group.

Methods:

Participants: 10 males with ASDs and 10 age, sex and IQ-
matched controls (McKay et al. 2011).Data Collection:

Sagittal T 1-weighted anatomical images were obtained using
a Siemens 3T Tim Trio MRl scanner (Parameters -T1
weighted MPRAGE sequence; TR =1900ms, TE =2.52ms, T|
=900ms with a flip angle =9°; 192 slices; resolution = 1 mm?;
FOV = 256.

Data Processing: White matter (WM)/GM border and the
GM/cerebrospinal fluid (CSF) border was extracted for each
brain using the advanced segmentation tools in BrainVoyager
QX. From these, individual CT maps were calculated for
each subject. Reconstructed surfaces of the GM/WM
boundary for each hemisphere were aligned using cortex-
based alignment (CBA) in order to better account for
anatomical variability across all brains. The CT maps were
then transformed from volume space into each subject's
corresponding surface space.

Analysis: Independent between groups t-tests were carried out
using the CT of each subject at every vertex on the surface.
Cluster size threshold estimation was used to control for
multiple comparisons.

Results:

The analysis revealed that males with ASDs had significantly
reduced CT bilaterallyin the fusiform gyrus, in the left
precentral sulcus and in the right postcentral sulcus, superior
temporal sulcus, posterior cingulate, uncus and
parahippocampal gyrus. There were no areas found to have
significantlyincreased CT in the ASD group. These results are
in line with previous studies reporting reduced CT/GM
volumes in people with ASDs.

Conclusions:

The regions found to have reduced CT in the ASD group,
namely the fusiform gyrus, posterior cingulate, and posterior



temporal lobe, have been implicated in social cognition
(Adolphs, 2001; Redcay, 2008). Similarly, the fusiform gyrus,
precentral and postcentral sulcus have been linked to face
and emotional face processing (Kanwisher etal., 1999;
Adolphs etal., 1996). As such, the reduced CT found in these
regions may correspond to functional abnormalities in the
aforementioned domains in individuals with ASDs.

107.091 91 Self-Injurious Behaviours Are Associated with
Alterations in the Somatosensory System in Children
and Adolescents with Autism Spectrum Disorders: A
Multimodal Brain Imaging Study. E. G. Duerden*1, S.
W. Roberts?, J. Villafuerte!, M. M. Chakravarty?, K. M.
Mak-Fan', J. P. Lerch? and M. J. Taylor', (1)Hospital for
Sick Children, (2) The Hospital for Sick Children,
(3)Kimel Family Translational Imaging-Genetics
Laboratory, Research Imaging Centre, Centre for
Addiction and Mental Health

Background: Children with autism spectrum disorders (ASD)
commonly perform behaviours that are self-injurious, often in
the absence of reporting pain. Previous research suggests that
altered pain sensitivity is associated with morphological
changes in somatosensory and limbic cortices. Self-injurious
behaviours are reported to resultin alterations in the structure
and organization of the temporal lobes in adults with ASD.
However, the effect of self-injurious behaviour on cortical
developmentin children with ASD remains unknown.

Objectives: To determine the relation between grey/white
matter structural changes and self-injurious behaviours in
children and adolescents with ASD.

Methods: We studied 28 children and adolescents (mean
age=10.34 £2.5 yrs; range: 6-15yrs; 25 males) who carried a
clinical diagnosis of ASD. Participants were verbal and high
functioning (IQ=104; sd=18.27). Self -injury was assessed
using a standardized parental questionnaire. Each participant
underwent diffusion tensorimaging (DT1) and T 1-weighted
magnetic resonance imaging at 1.5 Telsa (T). Cortical
thickness analysis was performed on the anatomical images
using the CIVET pipeline; based on a priori hypotheses,
regions-of-interest were drawn over the bilateral
somatosensory, cingulate, and medial temporal lobe cortices.
Volumes of thalamic nuclei were extracted using non-linear

alignment of a histological atlas. Tract-based spatial statistics
were used to assess changes in Fractional Anisotropy (FA)
using the DT | data set followed by whole brain tractography.

Results: Self-injury scores negatively correlated with
thickness in the right superior parietal lobule (p=0.001). A
directed search in the left primary somatosensory cortex (SI)
also revealed a significant negative correlation with self-injury
scores (p=0.006). Volumetric analyses revealed that the left
ventroposterior (VP) nucleus was negatively correlated with
higher self-injury scores (R=-0.53, p=0.005). Based on these
findings we extracted the FAvalues, a measure of white matter
fibre integrity, based on a tract based region of interest analysis
between Sl and the VP nucleus and found that children who
engaged in selfinjury had significantly higher FAvalues in the
left hemisphere (F=5, p=0.04).

Conclusions: Cortical volume and thickness in primary and
association somatosensory brain areas were lower in ASD
children with increased selfinjury, suggesting that alterations
in somatosensory brain regions, and the underlying white
matter pathways, could serve as a biomarker for disrupted
brain development in children with ASD who self injure. Future
research will focus on the relation among altered brain
morphology, self-injury and atypical pain perception
commonly seen in this population.

107.092 92 T he Effect of Age and Symptom Severity On Brain
Surface Area In Autism Spectrum Disorders. K. A R.
Doyle-Thomas*!, A. Kushki2, E. G. Duerden3, M. J.
Taylord, J. P. Lerch4, L. V. Soorya®, A T. Wang®, J. Fan®
and E. Anagnostou?, (1)Bloorview Research Institute,
(2)Holland Bloorview Kids Rehabilitation Hospital,
(3)Hospital for Sick Children, (4)The Hospital for Sick
Children, (5)Mount Sinai School of Medicine

Background: Greymatter volume (GMV) abnormalities have
been reported in individuals with Autism Spectrum Disorders
(ASD) (Courchesne 2010). However, what determinants of
GMV contribute to these atypicalities is still unknown. Cortical
thickness and surface area are both components of GMV that
capture distinct neurobiological processes (for reviews see
Anagnostou and Taylor, 2011; Raznahan et al., 2010). Atypical
development of cortical thickness in a number of brain regions
in people with ASD have previously been found (Wallace etal.,



2010; Raznahan etal., 2010; Mak-Fan etal., 2011), with some
atypicalities related to social impairment (Hardan et al., 2009;
Hadjikhani etal., 2006).

Objectives: To examine the developmental trajectory of
surface area (the other determinant of grey matter volume) in
ASD and determine if abnormalities are related to
symptomatology.

Methods: High-resolution anatomical Magnetic Resonance
Imaging (MRI) scans from 53 individuals with (n=29) and
without (n=24) ASD between the ages of 7 and 39 (ASD mean
age=22 18 years; 22 males; control mean age = 21£9 years;
18 males) were included in this analysis. ASD participants
carried a clinical diagnosis, according to the Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition (DSM-IV)
and their diagnoses were confirmed using the Autism
Diagnostic Observational Schedule (ADOS) and the Autism
Diagnostic Interview - Revised (ADI-R). All participants had an
IQ>70 as estimated by the Wechsler Intelligence Scale for
Children-fourth edition (WISC-IV) or the Wechsler Adult
Intelligence Scale-fourth edition (WAIS-IV). Surface area was
estimated for the whole brain, each cortical lobe, the para-
splenium, the parahippocampal gyrus, the anterior cingulate
cortex (ACC) and the insula cortex based on surface-to-
surface deformations (Lyttelton et al., 2007; Boucher et al.,
2009). Effects of age, group and symptomatology on surface
area were examined using regression analyses.

Results: At a significance level of 0.05, an age x group
interaction was found for surface areas in the right ACC
(p=0.04) and the right para-splenium (p=0.02). In the ASD
group, a significant relation was observed between ADI-R
scores and surface area in the rightinsula (p=0.03), with more
severe social impairment related to increased surface area in
this region. These results however did not sunive adjustments
for multiple comparisons.

Conclusions: The findings of the present study suggest
potential regions of interest for future investigations on the
development of surface area in ASD. The right ACC and
insula are both brain regions implicated in social function and
are key areas of functional impairmentin ASD. Atypical surface
morphometryin these regions may indicate a neurobiological

contributor to social impairment observed in ASD. Indeed,
these results suggest that abnormalities in the insula may be
associated with social symptom severity. In a previous study
(Doyle-Thomas et al., under revision), atypical cortical
thickness was found in the ACC and collectively, these findings
may suggest general abnormalities in GMVin this brain
region. This raises the question of whether atypical
developmentin components of GMVin social brain areas may
be an intermediate phenotype that may be explored further for
neurobiological and potential treatment research.

107.093 93 Abnormal Brain Surface Morphology and
Gyrification Pattern in Children with Autism Spectrum
Provides Clues to Prenatal Onset. G. Fung*!, S. E.
Chua', P.Chan?,K. Yu', C. Wong', C. Tang', A Lam?,
P.L.Khong', H. Mak’, C. Cheung' and G. M.
McAlonan', (1)University of Hong Kong, (2)Hospital
Authority

Background:

Cortical complexity can be described by the pial surface and
gyrification, a process which begins prior to birth. In normal
development, the period critical for the emergence of cortical
convolutions is between 26 to 36 weeks of gestational age, ie
the third trimester of pregnancy (Chi, Dooling, & Gilles, 1977);
during this time the cortical surface area increases
considerably, resulting in an increase of grey matter volume.
Earlier investigations indicated greater folding in frontal
regions in autism (Harden etal., 2004), whereas others have
reported sulcal abnormalities in the parietal regions (Nordahl
etal., 2007). However using one dimension to understand
cortical folding provides limited explanation of cortical
complexity. The present study examines the developmental
trajectory of cortical gyrification using four cortical dimensions
in a group of children with autism spectrum disorders (ASD)
and typically developing controls over a 6-17 year range.

Objectives:

The present study examined: 1) gyrification differences in ASD
compared to controls across four cortical dimensions: surface
area, cortical thickness, sulcal depth and curvature; and 2)
age-related differences in gyrification in each group.

Methods:
Thirtyfive T 1-weighted MPRAGE images were acquired from



6-17 year old children with ASD (n=17) and typically
developing controls (n=18). Parental consent was obtained
and the studywas approved by the Hong Kong West Cluster
Institutional Review Board. Both groups were matched in age
and all children attended mainstream schools. We employed
a surface-based approach using the Freesurfer software and a
general linear model was computed to derive regional
differences in each of the four dimensions. Acorrelation
analysis of age-gyrification pattern was conducted in each
group separately.

Results:

There were significant group differences in the right parietal
regions. Compared to controls, the right parietal region in the
autism group had smaller surface area, but greater cortical
thickness, larger sulcal depth and gyral curvature. T he right
posterior cingulate in the autism group had smaller sulcal
depth and gyral curvature despite no differences in the surface
area and cortical thickness. Correlation analyses indicated
right parietal surface area increased with age in ASD but
decreased with age in controls whereas cortical thickness
measures did not change with age in ASD, butincreased in
the control group.

Conclusions:

Our study examines the surface brain morphology across
developmentin children with autism. Preliminary findings
confirm cortical abnormalities occur primarily in the parietal
regions and posterior cingulate in the right hemisphere. Since
sucli and gyri in these regions first emerge at around 24 to 27
gestation week and the gyrification pattern remains relatively
constant from postnatal into childhood (White et al., 2010), the
differences we observe may have origins during this period of
prenatal life. Age-related differences in our cohort suggest
dysmaturation of gyrification in the parietal and cingulate
regions in the autism group is dynamic and persistent.

107.094 94 Age-Related Differences in Optic Nerve Geometry
in Autism Spectrum — a Potential Imaging Marker?. C.
Cheung', C.P.W. Tsang', G. Fung', S. E. Chua' and
G. M. McAlonan*2, (1)University of Hong Kong,
(2)Institute of Psychiatry, King's College London

Background: Brain maturation in autism is aberrant. In early
life, brain volumes enlarge, particularlyin amygdala. However,

byadolescence there is generally no overall volume difference
relative to age-matched controls, although complex regional
anatomical changes persist.

Objectives: With an eye to early diagnosis and multi-centre
application, we explored MRI measurements which would not
rely upon scanner hardware or intensity based image
processing methods. We developed a routine to map the optic
chiasm and its branches in T1 scans to extract
measurements of: optic angle, anterior extension of the optic
nerve (a), and posterior extension of optic nerve (b).

Methods: Abalanced sample of 30 boys with autism spectrum
disorders and 30 typically developing age- and verballQ-
matched controls had T 1 scans available for analysis. Parents
gave informed consent for the scanning protocol approved by
the Hong Kong West Cluster Institutional Review Board. T1
images were screened for rotational tilt due to ‘roll’ or ‘pitch’ in
sagittal and coronal planes. Atransformation matrix
quantifying the tilt angle for each image was constructed and
realignment achieved using SPM2 software (Wellcome
Department of Imaging Neuroscience, London

(http:/iwww fil.ion.ucl.ac.uk). Areverse transformation was
applied to the image to adjustfilt. The re-aligned image was
resliced to generate isotropic 1x1x1 mm voxel dimensions.
Using IT Ksnap software the optic nerves were traced from the
tip of the orbit where the optic nerves are not surrounded by the
extraocular muscles to the last slice where the optic tracts are
visible before entering the brain thalamic substance. Data
were imported into Matlab and a measurement kernal
established to calculate the anterior distance from optic
chiasm forward (a), back (b) and optic angle.

Results: There were no group differences in cranial volumes.
In a multivariate general linear model with age as a covariate,
for dependent variable ‘a’, there was a significant main effect
ofage (F =5.22, p =0.026) and Group and Group x age
interaction approached significance (F = 3.71,p = 0.058), (F =
5.22,p =0.026) respectively. Correlation analysis revealed a
strong positive correlation between age and anterior distance
in the autism group only (r=0.54, p = 0.002) and this
correlation was significantly different from controls (Z = -2.03,
p =0.02). Thus, the anterior distance from the optic chiasm in
the autism group is shortened compared to controls prior to



12years, then expands beyond controls in adolescence. In
contrast the posterior distance from optic chiasm back
towards thalamus tended to be greater in young children with
asd but smaller in adolescents compared to controls but this
was not statistically significant.

Conclusions: We are currently examining replication datasets.

If this finding proves robust, we will extend our study to
examine optic nerve geometryin younger children with autism
and test the hypothesis that anterior distance from optic
chiasm is markedly shorter in younger children with autism.
The hope is that this observation may hold potential as an
earlyimaging marker to help identify at risk infants.

107.095 95 Imaging Radial Cortical Anisotropy to Measure
Microstructure of the Cortex in Autism: ANovel Method
for the Detection of Early Brain Changes. R. M.
McKavanagh and S. A Chance*, University of Oxford

Background: Theories of autism have hypothesised early
developmental brain over-growth, altered cortical micro-
circuitry with excessive packing of minicolumns, and loss of
inhibitory architecture. T he differences in micro-circuitry relate
to differences in cognition, for example, altered social
cognition appears to be linked to differences in fusiform face
processing cortex. Minicolumn structure has also been
associated with hemispheric asymmetry of language function.
However, seeking to explain altered cognitive functions such
as face processing and language at the microscopic scale is
a challenge given the current limits of brain imaging. For
much of its history MRI has been concerned with the detection
of volumetric differences but the cortex is notan
undifferentiated, homogenous network; it consists of multiple,
columnar, structural units that may constitute micro-circuits.
Past studies have shown that developmental changes in DT
signal (radial cortical anisotropy) appear to correspond to the
developmental expansion of these micro-circuits. Our studies
of post-mortem histology have revealed a cortical signature,
based on multi-regional comparison that is sensitive to early
signs of pathology.

Objectives: We report here on a novel application of diffusion
tensorimaging (DTI) to cerebral cortex for comparison with
measurements of microstructure in post-mortem brains.

Methods: Structural MRIs, including diffusion weighted
images, were acquired from a series of post-mortem human
brains. The tissue collection comprised brains donated by
controls (4 subjects) and two neurological/psychiatric
conditions: ASD (4 subjects) and multiple sclerosis (MS) (9
subjects). The scanning protocol requires long scans with
sequences devised specifically for fixed post-mortem tissue
broadly as described in Miller etal (2011). The analysis of
radial cortical anisotropy used the novel ‘CHIPS’ software
developed for the purpose (FMRIB, Oxford, UK). After
scanning, tissue samples were dissected from several regions
and cryosectioned to provide Nissl stained slides for
minicolumn estimation. The minicolumn analysis was similar
to that described in Chance etal (2011) and provided data on
minicolumn centre-to-centre spacing.

Results: Multi-region comparisons typically indicated wide
spacing of minicolumns in prefrontal cortex, intermediate
spacing in temporal lobe auditory association cortex
(including the planum temporale which has been associated
with language asymmetry) and narrow spacing in primary
auditory and visual cortices. Diffusion measures of the cortex
from the CHIPS analysis were significantly correlated with the
minicolumn centre-to-centre spacing across both primary
visual and prefrontal regions, providing an MRl index of
minicolumn organisation in human brain.

Conclusions: Validation of this technique raises the prospect
of measurement of (i) much more subtle cortical changes
than current volumetric methods, and (i) brain region
differentiation at the microstructural level. Successful
translation of this technique to in vivo imaging will aid
detection and assessment of autism and other disorders.
References: Miller et al. Neuroimage 57(1):167-81 (2011).
Chance et al. Cerebral Cortex 21(8):1870-8 (2011)

107.096 96 Analysis of High Quality Diffusion Tensor Imaging
in Young Children with Autism. L. Walker!, M. Gozz?, A
Thurm?, B. Behseta?, R. Lenroot?, S. Swedo? and C.
Pierpaoli*4, (1) USUHS, (2)National Institutes of Health -
National Institute of Mental Health, (3)University of New
South Wales, (4)PPITS/STBB/NICHD/NIH

Background: Diffusion tensor imaging (DT 1) shows promise for
studying potential structural abnormalities in the brains of



autistic children. The most consistent finding in the literature is
reduced fractional anisotropy (FA) and increased mean
diffusivity (Trace(D)) in autistic subjects compared to healthy
subjects. However, regional distribution of the abnormalities is
inconsistent across studies. Some of this heterogeneity may
be due to small sample sizes, which might obscure
meaningful between-group differences that fail to reach the
threshold set for statistical significance. Further, the
magnitude of the reported changes is small, rendering them
wlnerable to the effects of minor confounds.

Objectives: To investigate the brains of autistic children as
compared to age and gender matched typically developing
children using high quality DT data, and to create average
brains of each group, reporting the regional magnitude of
differences in various DT | metrics.

Methods: 39 children, 2.2 — 8.7 years, mean 4.6 £ 1.7 years,
28 male, who met DSM-IV criteria for autism and 39 age and
gender matched typically developing children, 2.0 — 8.1 years,
mean 4.7 + 1.8 years, 26 male, were scanned ona 1.5T GE
scanner. DT data consisted of 60 b=1100s/mm?2, 10
b=300s/mm2 and 10 b=0s/mm?2 volumes at 2.5mm isotropic
resolution. Data was preprocessed using TORT OISE to
correct for motion and distortions. Tensor based registration
(DTITK) was used to create an average brain for the
population for voxelwise analysis of DT metrics including FA,
Trace(D), radial diffusivity (RD) and axial diffusivity (AD).
Average tensor derived metrics were computed for the autistic
and typically developing children separately. Directionally
encoded color maps were visually assessed, and subtraction
maps were computed for all metrics. Traditional TBSS
analysis was also performed on all metrics.

Results: TBSS analysis showed a reduction in FAin autistic
children compared to typically developing children in many
white matter regions, including the cerebellum, genu,
splenium and body of the corpus callosum, brain stem,
posterior limb of the internal capsule, superior frontal and
temporal parietal regions. Trace(D) was greater in autistic
compared to typically developing children in most white matter
regions, but onlyin the posterior half of the brain. AD and RD
results mimicked Trace(D). Subtraction of average maps
showed very small magnitude differences, e.g. FAdifference in

genu of the corpus callosum is less than 1%, and Trace(D) in
the splenium of the corpus callosum is about 1%.

Conclusions: The general trend of decreased FAand
increased Trace(D) in autistic subjects is consistent with
previously reported studies. However, the distribution of the
abnormal regions adds to the heterogeneity of the existing
inconsistencies in the literature. Further, the magnitude of the
differences is small and may reflect between-group
differences that are not related to brain anatomy. For
example, the anterior-posterior gradient of Trace(D) we
observed may be the result of a small difference in subject
motion between groups. While DT is promising as a method
for revealing anatomic abnormalities in autism, caution must
be exercised in interpreting between-group differences.
Replication of published findings is a crucial first step.

107.097 97 Associations Between White Matter Integrity and
Anxiety Symptoms in Children with Autism Spectrum
Disorders. L. E. Bradstreet*, H. Eavani, L. Berry, I.
Giserman, R. T. Schultzand J. D. Herrington,
Children's Hospital of Philadelphia

Background: Anxiety symptoms are highly prevalentamong
individuals with autism spectrum disorders (ASD). However,
there are almost no studies to date on the neurobiology of
anxiety symptoms in ASD, despite the theoretical overlap
between “social” and “emotional” brain structures and
networks. Recent studies on the core diagnostic symptoms of
ASD have identified abnormalities in white matter (WM) tracts
in individuals with ASD; some of these tracts are associated
with limbic structures (e.g., uncinate fasciculus and
cingulum). As current neuroscience research on anxiety
disorders among typically developing individuals emphasizes
the modulation of amygdala by prefrontal cortex, tracts
connecting these areas may prove important in understanding
the etiology of anxiety symptoms in ASD.

Objectives: The purpose of this projectis to test the
hypothesis that anxiety symptoms in children with ASD are
associated with the structural integrity of WM tracts connecting
two key emotion regulation structures: amygdala and ventral
prefrontal cortex (VPFC).



Methods: Diffusion tensorimaging (DT 1) data were collected
on 94 well-characterized children with ASD between the ages
of 6-18 years (M= 12.4, SD = 3.1). Diagnoses for children with
ASD were established by expert clinicians using gold standard
assessments (i.e., Autism Diagnostic Observation Schedule
and Autism Diagnostic Interview — Revised). All participants
also received the Differential Ability Scales 2nd Edition (DAS-II).
Parent report measures of the core symptoms of ASD (i.e.,
Social Responsiveness Scale [SRS] and Social
Communications Questionnaire [SCQ]) were also collected.
Anxiety symptoms were measured using the parent version of
the Screen for Child Anxiety Related Emotional Disorders
(SCARED). Diffusion-weighted imaging data were acquired
using a 30-direction imaging sequence (80 axial slices, voxel
size 2 mm isotropic, TR/TE=11000/75 ms, b=1000 s/mm?2).
For the main analyses, multiple regression models were used
to predict standard per-voxel estimates of WM integrity (i.e.,
fractional anisotropy [FA]). The resulting statistical maps were
controlled for family-wise error (FWE, corrected p < .05) via the
application of a per-voxel statistical threshold (p <.005) and
size thresholds derived from Monte Carlo simulations (i.e., a
small volume correction). Post-hoc analyses were performed
on average FAscores within each of the significant clusters.

Results: The separation anxiety subscale of the SCARED was
significantly negatively correlated with WM integrity on
separate, bilateral portions of the cingulum immediately
adjacent to amygdala and immediately above cingulate cortex
(correlations ranged from -.32 to -.38). Post-hoc analyses
indicated that these correlations remained statistically
significant after controlling for variance associated with
questionnaire measures of core ASD symptoms (SRS and
SCQ total scores) and age.

Conclusions: The present data indicate that anxiety
symptoms in ASD may be related to abnormalities in pathways
connecting amygdala to VPFC. The emphasis on separation
anxietyin these data likely reflects the salience of this form of
anxiety for children with ASD in this age group: dependence
on caregivers is typically prominent, and interactions with
strangers are often aversive. Future research on this topic will
benefit from a more detailed assessment of anxiety symptoms
in ASD samples.

107.098 98 Correlation Between Gyral Window and Corpus
Callosum: An MRI Study. B. A Dombroski*, A. E.
Switala, A. S. EI-Bazand M. F. Casanova, University of
Louisville

Background: In a previous study conducted by our lab
comparing 14 male autistic individuals and 28 matched
controls, the size of the gyral window directly correlated to the
size of the corpus callosum. In our present study, we sought to
increase our confidence in using gyral window and corpus
callosum measurements as a biomarker in autism by
validating our earlier findings using a new series of control
subjects and identifying a normative range of measure. We
investigated the measurements of and the relationship
between the gyral window and corpus callosum in over 400
subjects ranging from ages 4.8 to 22.3, from the NIH Pediatric
MRI data repository for normative developmental studies, the
largest non-bias, multi-center, demographically balanced
longitudinal study to date.

Objectives: T his study seeks to identify normative
measurements of and the relationship between the gyral
window and corpus callosum in control subjects in relation to
age and gender during normal brain development.

Methods: Using Release 4.0 of the NIH Pediatric MRI Data
Repository for normative developmental studies, we identified
the normalized gyral window depth by segmenting all gyral
white matter by lobe using the parameters established by the
NIH. AEuclidean distance map (EDM) of gyral white matter
was constructed using MatLab. Measurement of gyral shape
was identified by calculating the d tilde of each segment. The
size of the d tilde correlates to the amount of gyrification in
which the smaller the d tilde, the greater the gyrification;
likewise, the larger the d tide, the lesser the gyrification.
Following the same methods in our previous study, the
displacement of the corpus callosum was then calculated and
the relationship between gyral window and interhemispheric
communication was analyzed separately using linear
regression of gyral window with respect to corpus callosum
displacement.

Results: Gyral window measurements indicated that
gyrification increased with age in both males and females in



the frontal, temporal and parietal lobes and decreased with
age in both males and females in the occipital lobe. T here
was no significant age difference between male and female
groups overall, but there was significant dependence of gyral
window upon age, lobe, hemisphere, age*sex, age*lobe, and
age*hemisphere. There was evidence of a concomitant
relationship between changes in gyral window measurements
and corpus callosum.

Conclusions: Results of this study provide a normative range
for gyral window and corpus callosum measurements that can
be used to distinguish variations in growth patterns that will
allow us to accurately diagnose neurodevelopmental
disorders such as autism through non-invasive MRI.

107.099 99 Investigating Superficial White Matter
Connections Using Diffusion Tensor Tractography. S.
H. Ameis*!, C. Rockel?, T. Cunningham?, F. Liu?, N.
Law?, R. J. Schachar? and D. Mabbott?, (1) The Hospital
for Sick Children, University of Toronto, (2) The Hospital
for Sick Children

Background: Neurological function is sub-served by large-
scale neural networks, comprised of short and long-range
white matter fibres that link neighbouring and geographically
distant grey matter regions. In Autism Spectrum Disorders
(ASD), underconnectivity of long-range white matter
connections, and over-connectivity of short-range white matter
connections has been postulated to contribute to illness
symptoms. Diffusion tensor imaging (DT ) tractography,
enabling virtual reconstruction and microstructural
characterization of white matter tracts, has been used
extensively to map typical development of long-range white
matter connectivity, facilitating examination for long-range
underconnectivityin ASD. As yet, the typical development of
short-range white matter connections remains unknown,
hampering comparisons with ASD, and investigation for
structural signs of short-range overconnectivity in this disorder.

Objectives: Here, we undertook DT | tractography of short and
long-range white matter connections in typically developing
children and adolescents for the first time to test the feasibility
of short-range white matter examination in vivo using DTI.

Methods: DT scans were acquired for 19 typically developing
children and adolescents (11 males; 9 females; age range 6-
15 years; mean = 10 £ 2.5 years) using a 1.5 T MRI scanner.
For short-range white matter tract reconstruction, a
standardized lobar mask was used to create frontal, parietal,
temporal and occipital lobe regions of interest. Probabilistic
tractography was undertaken to reconstruct white matter
remaining within discrete lobar regions, representing intra-
lobar, short-range, white matter connections. For long-range
white matter tract examination, seed masks from a
standardized tractography template were used to reconstruct
the cingulum bundle, inferior longitudinal, inferior fronto-
occipital, arcuate, and uncinate fasciculi. Fractional
anisotropy (FA), mean diffusivity (MD), axial (AxD) and radial
diffusivity (RxD) values were calculated for white matter
reconstructions. Bivariate correlation matrices for short and
long-range white matter diffusion measures and age were
examined.

Results: Correlations for age and white matter tract diffusion
measures were significant for short-range white matter
connections within the left temporal lobe for FA(r=0.64,p =
0.003), and RxD (r=0.57;0.009), and left parietal lobe (FA: r =
0.57,p =0.009). Asignificant correlation was also found
between age and left arcuate fasiculus RxD (r=0.58, p =
0.01).

Conclusions: Our work indicates that short and long-range
white matter connections are undergoing microstructural
changes between childhood and adolescence that may reflect
increased coherence and continued myelination of underlying
white matter pathways. Results indicating the presence of
developmental change in left temporal and left parietal short-
range white matter, as well as the left arcuate fasciculus, may
point to changes in local and distributed connectivity across
the left hemisphere language processing network between
childhood and adolescence. Our results support the feasibility
of undertaking DT | examination of short-range white matter
connections in developing children, paving the way for
interrogation of the short-range overconnectivity theoryin ASD.

107.100 100 Atypical Relation Between Age and Measures of
White Matter Diffusivity in Children with An Autism
Spectrum Disorder (ASD). K. M. Mak-Fan*1,D. J.



Morris2, J. Vidal®, E. Anagnostou4, W. Roberts® and M.
J. Taylors, (1)University of Toronto, (2)SickKids
Hospital, (3) The Hospital for Sick Children, (4)Holland
Bloorview Kids Rehabilitation Hospital, (5)Hospital for
Sick Children

Background: Recentresearch suggests that brain growth
follows an abnormal trajectoryin children with autism
spectrum disorders (ASD), which may specifically affect white
matter development and connectivity.

Objectives: To examine changes in diffusivity with age within
defined white matter tracts in a group of typically developing
children and a group of children with an ASD, aged 6 to 14

years.

Methods: Participants were 23 children diagnosed with ASD
(4 female, mean age = 11.07 years, range 6-14) and 23 age-
and gender-matched typically developing control children (4
female, mean age = 11.13 years, range 6-14). Subjects were
scanned on a GE 1.5 T magnetic resonance imaging (MRI)
scanner with an 8-channel array head coil. Diffusion tensor
images were acquired using a single-shot spin echo planar
imaging sequence with 35 non-collinear directions (b-value of
1000 s/mm2), and 3 non diffusion-weighted volumes. Slices
were 3 mm thick, oriented parallel to the anterior commissure
— posterior commissure (AC-PC) axis of the subject. In-plane
resolution was 2.5 mm x 2.5 mm. Image processing was
performed using a combination of FSL, AFNI, REST ORE and
Camino software packages. All volumes were registered to
one of the non-diffusion weighted volumes using an affine
transformation (FLIRT) to correct for motion and residual eddy
current effects. From the estimated diffusion tensor, fractional
anisotropy (FA), mean diffusivity (MD), longitudinal (Dmax =
first eigenvalue) and radial diffusivity (Drad = average of
second and third eigenvalues) were calculated. To perform a
group analysis, all FAmaps were aligned to the JHU-ICBM
DTI-81 FAtemplate (included in FSL) using non-linear
registration (FNIRT). The same warp was applied to MD,
Dmax and Drad maps. Data were blurred bya 3 mm full-width
half-max Gaussian kernel. In each subject, average values for
FA Dmax, Drad, and MD were computed for major fibre tracts
in the brain, as defined in the JHU-ICBM DT I-81 white matter
atlas.

Results: Age by group interactions were observed in frontal,
long distant, interhemispheric and posterior tracts, for
longitudinal, radial and mean diffusivity but not for fractional
anisotropy. In all cases, these three measures of diffusivity
decreased with age in the typically developing group, but
showed little or no change in the ASD group. Itis important to
note, that if the data had been analysed without taking into
accountage, no group differences would have been found.

Conclusions: These findings support the hypothesis of an
abnormal developmental trajectory of white matter in the ASD
population, which could have profound effects on the
development of neural connectivity, and contribute to atypical
cognitive development in these children. The results also
underline the critical importance of considering age in the
analyses of this neurodevelopmental disorder.

107.101 101 Longitudinal DT | of the Corpus Callosum in
Individuals with Autism Spectrum Disorder: Differences
in Fractional Anisotropy. A. Alexander*!, B. G. Travers?,
N. Adluru’, N. Lange?, C. Ennis', P. T. Fletcher4, M. B.
DuBray*, A Froehlich* and J. E. Lainhart*, (1)University
of Wisconsin, (2)University of Wisconsin-Madison,
(3)Harvard University, (4)University of Utah

Background: The corpus callosum is a white matter structure
that enables efficient communication between the leftand
right hemispheres of the brain. Fractional anisotropy (FA) is a
measure obtained through diffusion tensor imaging thatis
thought to indicate the fiber coherence of white matter tracts.
Multiple cross-sectional studies have found evidence for
decreased FAin the corpus callosum in persons with ASD
(Alexander et al., 2007; Jou et al., 2011; Kumar et al., 2010;
Shukla etal., 2010; 2011). However, to our knowledge, no
study has longitudinally investigated FA of the corpus callosum
in persons with ASD compared to typically developing controls
(TDC).

Objectives: The present study longitudinally investigated FA of
the corpus callosum in persons with ASD compared to TDC'’s.
We predicted that individuals with ASD would show decreased
FAacross the corpus callosum. Additionally, we predicted that
symptoms of ASD may relate to corpus callosum FA



Methods: Participants received DT | scans at three time-points
across a 5-year period of time (DW, single-shot, spin-echo EPI,
b=1000, 12 non-collinear directions, 4 averages). Forty-seven
TDC’s and 100 individuals with ASD were scanned during at
least one time point (most being scanned at all three time
points). Diagnostic groups were matched on age (TDC:
17.60£9.15; ASD: 17.5846.85, range: 3.39-47.12 years, p =
99). The Social Responsiveness Scale (SRS) was
administered to the majority of participants at both Time 1 and
2.

Results: We conducted a linear mixed effects model using a
restricted maximum likelihood fit. Mean FA of the corpus
callosum was modeled as a function of participant’'s age,
diagnosis, and corpus callosum size (covariate), keeping
participant as a random-effects variable. There was nota
significant effect for age, but there was a significant group
difference in FA(p <.001), such that the group with ASD
appeared to have lower mean FA of the corpus callosum
compared to TDC's above and beyond the effect of corpus
callosum size. Correlations between mean FAof the corpus
callosum and SRS Time 1 and Time 2 scores within the ASD
group were not significant (p>.20), but became significant with
the addition of the TDC group.

Conclusions: Consistent with the findings of prior cross-
sectional investigations, the present longitudinal results found
thatindividuals with ASD have decreased FAin the corpus
callosum white matter tracts compared to individuals with
typical development. T his decrease in FAmay be indicative of
less white matter fiber coherence in person with ASD. Contrary
to our hypotheses, ASD symptom severity (as measured by the
SRS) was not related to corpus callosum FAin the ASD group,
although this relation did become significant with the addition
of the group with typical development. Future analyses will be
conducted to examine other measures of white matter integrity
in this longitudinal dataset, such as mean diffusivity, axial
diffusivity, and radial diffusivity.

107.102 102 Structural White Matter Abnormalities in Children
and Adolescents with High-Functioning Autism

Spectrum Disorders. C. Cullell*', M. Rosa?, O. Puig?,
V. Sanchez?, L. Lazaro? and R. Calvo?, (1)CIBERSAM,
(2)Hospital Clinic de Barcelona

Background: The etiopathogenesis of autism spectrum
disorders (ASD) still remains to be clarified, butimaging
studies indicate that brain structure anomalies play an
important role (Brambilla et al, 2003; Courchesne et al, 2007;
Minshew et al, 2007). Previous studies yielded abnormalities
in different white matter (WM) regions (Bonilla et al, 2008;
Waiter et al, 2005) but others failed to found structural
differences in ASD children or adolescents compared to
neurotypically developing children (Mengotti et al, 2011;
Poutska et al, 2011). So, decreased and increased WM
volumes have been reported in some VBM studies (analysis
corrected) in high-functioning ASD children. More recently, a
wide meta-analysis provided also evidence for deficits of WM
in this region, among others, and most significantly increases
in WM in different regions (Radua et al, 2011). But there is still
a lack of knowledge about the meaning of those changes.
Preliminary results of a large structural and functional studyin
HF-ASD children are presented.

Objectives: The aim of the present studyis analyzed the nature
of structural differences in HF-ASD patients.

Methods: Subjects: Participants were 22 HF-ASD children
(mean age=13.00, SD=3.05; 21 male, 1 girl) and 12 healthy
comparison controls (mean age=10.81, SD=2.72; 11 male, 1
girl). Both samples were balanced for age, gender and 1Q. All
patients fulfilled ASD criteria on DSM-IV and ICD-10 and ASD
diagnosis were confirmed with the Autism Disorder Interview
(ADI-R). Inclusion criteria included an 1Q above 70 in all
participants. Procedures: The MRI scannig protocol
consisted of a 3D structural using a T 1-weighted MPRAGE
sequence (acquisition plane:sagital, TR:2300ms, TE:2.98ms,
voxel size: 1x1x1mm3 ) New segmentation, DARTEL
normalisation, smooth (10mm gaussian kernel) and whole-
brain voxelwise analyses of GM and WM were carried out
using SPM8. Age, gender and total intracranial volume were
used as nuisance variables, and statistical threshold criteria
was set at p<0.05 corrected for multiple comparison FWE
(Family Wise Error correction).



Results: Compared to controls, HF-ASD participants showed
decreased WM volume in Cingulate Gyrus in Right Frontal
Lobe (MNI space coordinates (mm)=[15 20 40],
p(FWE)=0.040 peak-level, T=5.25 and cluster size=741).
These coordinates were quoted in Talairach Daemon Labels
atlas and JHU White-Matter Tractography Atlas using FSL
(FMRIB Software Library, Oxford, UK). No areas of significantly
increased white matter volume were found and there were no
significant differences in GM volume between controls and
ASD patients.

Conclusions: In our study, HF-ASD children showed WM
decreased volume in the medial right frontal lobe, in
cingulated gyrus. These results are consistent with those
reported in previous studies. Abnormalities of WM in HF-ASD
are probably responsible for some of the clinical features of
ASD. Moreover, medial regions of the right frontal lobe have
been consistently linked to neuropsychological deficits in ASD.
Our results failed to find differences in GM, but our sample
could be small enough to detect such differences.

107.103 103 DSM T hrough the Looking Glass: Corpus
Callosum Volume in High-Functioning Autism and
Asperger Syndrome. L.R. Chura*1,D. L. Floris?, R. J.
Holt", S. Baron-Cohen' and M. D. Spencer', (1)Autism
Research Centre, University of Cambridge,
(2)University of Cambridge

Background:

Mounting evidence suggests that the corpus callosum (CC)
may be central to understanding the pathophysiology of autism
spectrum conditions. As the largest white matter tractin the
brain, the CC mediates the interhemispheric communication
underpinning higher cognitive functioning. Subsections of the
callosum have been shown to vary dramatically in quantitative
characteristics of axon density, size, and degree of myelination
(LaMantia and Rakic, 1990). Discrepancies remain, however,
as to which subregions of the CC are affected in autism
(Brambilla et al., 2003), and the question as to whether CC
volume differs between individuals with High-Functioning
Autism (HFA) and Asperger Syndrome (AS) remains
unanswered. T his question has particular relevance in the
context of the proposed changes within DSM-V that will

consolidate HFAand AS into one diagnostic category of
Autism Spectrum Disorder.

Objectives:

(1) To acquire a robust sample of CC volumetric
measurements in male adolescents with HFAand AS; (2) to
correlate volumetric differences in the CC with Autism
Diagnostic Interview (ADI-R) clinical measures and task
performance on an executive function measure; and (3) to test
for volumetric differences in the CC in DSM-IV subgroups of
HFAand AS.

Methods:

High-resolution structural magnetic resonance images of the
brain were obtained on a cohort of adolescent males (12-18
years) with HFA (n=19), AS (n=16), and typically developing
controls (n=20). The CC was partitioned into the seven
functional subregions according to the Witelson method
(Witelson, 1989) and traced in midsagittal and parasagittal
sections using Analyze software. 100% of the dataset was
traced bytwo independent raters blinded to group identity
(intraclass correlation = 0.98), and all values were averaged.
The CANT AB (Cambridge Neuropsychological Test
Automated Battery) ‘Stockings of Cambridge’ task was
administered to all participants as a measure of planning
ability.

Results:

Structural neuroimaging data include CC subregion and total
CC wolume measurements relative to global white matter.
Significant differences were observed between HFAand
controls that were not presentin AS subjects. Total CC volume
was increased in HFA compared to controls (p=0.016), as was
the volume of the anterior (p=0.008) and posterior midbody
(p=0.016). Volume of the CC rostrum volume was significantly
correlated with ADI-R clinical symptomatologyin the AS
cohort, notably on communication (p=0.005, R=0.684) and
restricted, repetitive and stereotyped behavior (p=0.018,
R=0.600) subdomains. The volume of the genu was
correlated at trend level (p=0.052) with performance on the
Stockings of Cambridge task.



Conclusions:

Significant differences in CC subregion size were found
between HFAand controls, but not between AS and controls.
This has implications for our understanding of cognitive
deficits associated with autism spectrum conditions and for
the proposed DSM-V changes.

107.104 104 Is Myelin Content Altered In Young Adults with
Autism?. J. Zinkstok!, S. Kolind?, V. D'Aimeida*?, A
Shahidiani2, S. C. Williams2, D. G. Murphy? and S. C.
Deoni?, (1)Institute of Psychiatry, King's College
London, (2)Centre for Neuroimaging Sciences, King's
College London, (3)King's College London, Institute of
Psychiatry

Background:

There is increasing evidence that autism is associated with
abnormal white matter development and impaired
‘connectivity of neural systems. Brain connectivity is mediated
by myelinated axons, which may be altered or abnormal in
autism. However, to date, no study has directly investigated
brain myelin content of autistic individuals in vivo.

Objectives:

The primary objective of this study s to elucidate differences in
myelin contentin typical and autistic brains. T he ultimate aim
is to improve our understanding of the underlying neurobiology
of autism using non-invasive magnetic resonance imaging
(MRI) techniques,

Methods:

Using a new myelin-specific magnetic resonance imaging
technique, termed mcDESPOT, brain myelin content was
compared between 14 young adults with autism, and 14
matched controls. Relationships between myelin contentand
clinical symptom severity within the autistic group (measured
by the Autism Diagnostic Instrument, ADI-R); and the severity of
autistic traits in both cases and controls, using the Autism
Quotient (AQ).

Results:

Individuals with autism demonstrated a highly significant (p <
0.0017) reduction in myelin contentin numerous brain regions
and white matter tracts. Affected regions included the frontal,
temporal, parietal and occipital lobes. White matter tracts
most affected included the corpus callosum; the uncinate and
posterior segments bilaterally; left inferior occipitofrontal tract
and cerebellar peduncle, arcuate fasiculus and inferior and
superior longitudinal fasciculi; and the right anterior segment.
Further, within autistic individuals, worse interaction score on
the ADI-R was significantly related to reduced myelin content
in the frontal lobe; genu of the corpus callosum; and the right
internal capsule, optic radiation, uncinate, inferior frontal
occipital fasciculus and cingulum. Additionally, increased
autistic traits in both cases and controls were significantly
related to reduced myelin content of the left cerebellar; genu of
the corpus callosum; and left temporal lobe white matter.

Conclusions:

Individuals with autism have significantly reduced myelin
contentin numerous brain regions and white matter tracts.
We also provide preliminary evidence that reduced brain
myelin contentis associated with worsened social
developmentin autistic individuals, and increased autistic
traits in both cases and controls.

107.105 105 Macrocephalic Individuals with Autism Have
Increased White Matter Whereas Normocephalic
Individuals with Autism Exhibit Preserved Volumes. R.
J. Jou*, K. A DeBenedictis, D. M. DePedro, I. Y. Murphy
and K. A Pelphrey, Yale University, Child Study Center

Background: Alarge variety of neuroanatomical abnormalities
have been reported in the autism research literature. Two
consistently reported abnormalities include larger head sizes
(macrocephaly) and abnormal brain volumes, especially
increases in white matter volume. While these anomalies may
represent key pathological features of the disorder, the
relationship between macrocephaly and brain volume
remains unclear.

Objectives: The present study was conducted to assess the
relationship between groups of macrocephalic individuals with
autism (MacA), normocephalic individuals with autism (NorA),



and typically developing controls without macrocephaly
(TDC).

Methods: All participants were right-handed boys (N = 48) who
were participants in the Simons Simplex Collection project.
The MacA group consisted of individuals with autism with a
head circumference greater than the 97th percentile for age
and gender (mean age = 11.3 £3.4 years). The NorAgroup
consisted of normocephalic individuals with autism (mean
age =10.0 £3.7 years). The TDC group consisted of
normocephalic, non-affected siblings of individuals with
autism (mean age = 15.0 £2.0 years). Notably, the broad
autism phenotype was absentin all TDC individuals. MRI
scanning was performed at 3-Tesla. In conjunction with a
standard single-channel head coil, high-resolution, whole-
brain structural MRI for study of neuroanatomy was performed
with a sagittal 1-cubic mm Magnetization Prepared Rapid
Gradient Echo (MPRAGE) sequence. Structural MRIdata
was processed and analyzed using the FreeSurferimage
analysis suite which consists of automated tools for
reconstruction of the brain from high-resolution MRI data,
facilitating the accurate and precise quantification of regional
white matter volumes. Subcortical gray matter (subGM) as
well as left and right hemisphere cortical gray (corGM) and
total white matter (totWM) volumes were measured directly by
the FreeSurfer program with manual correction as needed.
These volumes were entered into the Statistical Package for
the Social Sciences (SPSS), and comparisons of volumes
between groups were conducted using multivariate analysis of
covariance (MANCOVA). The protected Fisher's Least
Significant Difference (LSD) test was implemented to address
multiple comparisons.

Results: MANCOVA was performed controlling for age,
cognitive functioning, and intracranial volume and revealed
significant group differences in left and right tot WM only.
When MacAwas compared to NorAand TDC on left totWM,
significant volumetric increases were observed (p =0.010 and
0.015, respectively). Significant volumetric increases were
also noted when MacAwas compared to NorAand TDC on
right totWM (p = 0.016 and 0.008, respectively). While not
reaching statistical significance, the NorA group exhibited

smaller left and right totWWM when compared to the TDC
group.

Conclusions: T his study supports neuroanatomical
differences in the pathobiology of autism between
macrocephalic and normocephalic individuals with the
disorder. Individuals with autism and macrocephaly may have
increased white matter volume, whereas affected
normocephalic individuals may have preserved white matter
volume. These data suggest a biological basis for the
observation that individuals with both autism and
macrocephaly are more severely affected by the
developmental disability.

107.106 106 Glutamate Dysfunction in the Basal Ganglia of
Autism Spectrum Disorders : An MRS Study. Y.
Yoshihara*!, G. Sugihara’, A. Ishizuka?, H. Yogo?, K.
Nakamura®, T. Sugiyama', K. Matsumoto?, K. J.
Tsuchiya', K. Suzuki', N. Takei!, M. Tsujii® and N.
Mori', (1)Hamamatsu University School of Medicine,
(2)Department of Radiology, Koujin Hospital, (3)Chukyo
University

Background: Glutamate (Glu), the major excitatory
neurotransmitter, is highly concentrated throughout the brain
and is crucial to neuronal plasticity and the maintenance of
cognitive functioning. The concentration of Glu in the human
brain can be quantified with a technique of Proton Magnetic
Resonance Spectroscopy (MRS). There are onlya few MRS
studies in relation to autism or autism spectrum disorders
(ASD) with conflicting results. Itis thus unclear whether
abnormalityin Glu plays a pathophysiological role in the
condition.

Objectives: We aimed to examine Glu and other metabolites
abnormalities in the brain (the cerebellar vermis, the right
prefrontal cortex white matter, the right hippocampal-
amygdala complex and the right basal ganglia) of individuals
with ASD using the proton MRS

Methods: Twenty four (six females) individuals with ASD (age,
mean + SD; 26.0 + 3.8 years) and 25 (six females) controls
(age; 26.1 £ 3.5) were recruited. Al the participants were right-
handed. Al the subjects with ASD were diagnosed based on
the Autism Diagnostic Interview (ADI-R) and the Autism



Diagnostic Observation Schedule (ADOS) in addition to DSM-
[V criteria. The mean £ SD score of ADIR social,
communication and repetitive behavior for the ASD was 20.6 +
58,151 £45and 4.4 + 2.6, respectively. The mean + SD
ADOS score of social, communication and repetitive behavior
was89+25,49+22and 0.8 £1.0, respectively. IQ was
assessed with the Wechsler Abbreviated Scale of Intelligence
(WASI). There was no significant difference in full IQ between
the ASD (88.8 £ 19.1) and control (96.8 + 14.1) groups. Four
ASD participants received medication and two ASD
participants smoked at assessment. As for MRI data, all
participants were scanned using a 3-T GE Signa System. As
Volumes of interest (VOIs), we selected four brain regions, i.e.
the cerebellar vermis, the right prefrontal cortex white matter,
the right hippocampal-amygdala complex and the right basal
ganglia. We employed the point resolved spectroscopy
(PRESS) spectrum [TE=35, TR=3000 and NEX=128] for data
acquisition. The metabolites examined were myo-inositol (ml),
choline (Cho), creatine (Cr), glutamate (Glu),
glutamate+glutamine (Glx) and N-acetylaspartate (NAA) and
the concentration of CSF within the VOl was controlled for.
Data analysis was performed by the software of SPM5 and
FSL.

Results: The level of Glu in the right basal ganglia in the ASD
group was significantly decreased (p =0.03) compared with
that of the control group. Even if medicated individuals and
smokers among the ASD were excluded from the analysis, the
level of Glu in the right basal ganglia in individuals with ASD
remained significant (p =0.04). Other metabolites did not differ
between the two groups. Glu levels in the basal ganglia were
not correlated with symptom severity.

Conclusions: We found a reduction of glutamate in the basal
ganglia in individuals with ASD. Glutamate dysfunction in the
basal ganglia may be associated with ASD.

107.107 107 Glutamate / Glutamine in the Basal Ganglia Is
Associated with Executive Function and
Communication Impairments in Autism: A[1H[MRS
Study. J. Horder*', M. A Mendez', T. J. Lavender?, S.
Maltezos?, C. M. Murphy?, C. Ecker*, E. Daly' and D. G.
Murphy', (1)Institute of Psychiatry, King's College

London, (2)The Maudsley Hospital, (3)King's College
London, Institute of Psychiatry, (4)Institute of Psychiatry

Background: It has been suggested that dysfunction in
glutamatergic neurotransmission may occur in Autism
Spectrum Disorder (ASD). Glutamate is the brain’s primary
excitatory neurotransmitter. However, few studies have
measured brain glutamate in adults with ASD and related
variation in glutamate to clinical phenotype. We previously
[Lavender et al 2009 IMFAR poster, manuscriptin preparation]
reported that individuals with an ASD had reduced n-acetyt
aspartate (NAA) and glutamate/glutamine (Glx) in the basal
ganglia, as measured using proton magnetic resonance
spectroscopy, [THJMRS. However, it is not known whether
these results are associated with particular symptoms of
autism.

Objectives: We examined the correlation between basal
ganglia glutamate/glutamine (GIx) concentration and clinical
symptoms in terms of the three domains of the ADI-R
diagnostic interview: Social impairment, Communication and
language, and Repetitive interests and behaviours. We also
measured executive function using the Zoo Task from the
BADS neuropsychological battery since deficits in executive
functioning are common in ASD(Hume et al. 2009) and
interventions to improve executive functioning increase social
independence (Hume etal. 2009).

Methods: We studied 31 adults with an ASD (4 female)
diagnosed using ICD-10 criteria and the ADI-R interview. All
participants had a normal range 1Q > 70. The BADS Zoo Task,
a measure of planning and problem-solving, involves
designing a route through a fictional zoo, with the goal of
visiting different exhibits, while adhering to a number of rules.
[1H]MRS spectra were acquired ona 1.5T GE HDx MR
scanner (GE Medical Systems, Milwaukee, WI, USA). Single
voxel spectra were acquired with a PRESS sequence with
repetition ime TR=3000ms, echo time TE=30 ms. Data were
analyzed using LCModel software. MRS voxels were
positioned in left medial parietal lobe (20x20x20 mm3), left
dorsolateral prefrontal cortex (DLPFC) (16x24x20 mm3), and
left basal ganglia (20x20x15 mm3) including parts of the
caudate and putamen. T -tests showed no significant
differences in the voxel ratios of grey matter to white matter



between affected and control groups. As the results of the Zoo
task were discrete (possible scores are 0,1,2,3, and 4), we
used the nonparametric Spearman’s rank coefficient of
correlation.

Results: Basal ganglia concentration of Glx concentration
was significantly negatively correlated with scores on the ADI-
R Communication scale. Lower i.e. more abnormal Glx was
associated with greater communication impairment (r = -
0.439, p =0.020). On the Zoo task, there was likewise a
negative correlation with basal ganglia GIx. The Spearman’s
rank coefficient, rho=0.595 p=0.009 indicating a significant
positive correlation between planning performance on the Zoo
task, and basal ganglia combined glutamate/glutamine (‘GIx")
levels. Lower i.e. more abnormal Glx was associated with
worse executive function. By contrast, neither Social nor
Repetitive symptom domains were correlated with basal
ganglia GIx and no symptoms were correlated with GIx in
dIPFC or parietal cortex (all p values >0.18). Zoo task
performance was not correlated with Glx in the dIPFC
(p=0.47) or parietal cortex (p=0.62).

Conclusions: Both executive functioning and
communication and language impairmentin ASD are
associated with reduced basal ganglia glutamate/glutamine
function.

107.108 108 Altered Development of Striatal Structures Is
Involved In Autistic Behaviour. M. Langen®, H.
Nederveen, D. Bos, S. Noordermeer, H. van Engeland
and S. Durston, Rudolf Magnus Institute of
Neuroscience, University Medical Center Utrecht

Background: Repetitive, rigid and stereotyped behaviours are
core features of autism and it has been suggested that they
result from differences in the anatomy of striatum. In addition,
studies of brain changes in autism have indicated that the time
course of brain development rather than the outcome seems
to be most disturbed. However, most of the studies
investigating striatal differences in autism are cross-sectional,
limiting inferences on development.

Objectives: Therefore, in this study, we (1) investigate brain
development, and especially development of striatal structures

in autism, using a longitudinal design; (2) examine the
relationship of striatal development with repetitive behaviour.

Methods: We acquired sMRI scans from 68 individuals (35
subjects with autism, 33 matched controls). Each individual
was scanned twice, with a mean scan interval time of 2.4
years. Mean age was 9.9 attime 1 and 12.3 attime 2. An
automated image processing pipeline was used to determine
volumes of total brain, grey and white matter, cerebellum and
lateral ventricles. Striatal structures were traced manually.
Multivariate analyses of variance were used to investigate
differences in brain development between diagnostic groups.
To examine the relationship with behaviour, correlations
between changes in brain volume and measures of repetitive
and stereotyped behaviour were calculated.

Results: Our results show differences in the developmental
pattern for striatal structures: growth rate of these structures
was increased in the autism group in comparison to controls.
Effects were most robust for caudate nucleus. Results were
not accounted for by overall changes in brain growth, or scan
processing differences. Second, the increased rate of striatal
growth was related to measurements of repetitive behaviour:
faster growth was correlated with more severe behaviour.

Conclusions: T hese findings substantiate the involvement of
striatum in the aetiology of autism and provide further evidence
of the significance of altered trajectories of brain development
in this disorder.

107.109 109 Linking GABA to Tactile Function in ASD: APilot
Magnetic Resonance Spectroscopy (MRS) Study. D. J.
McGonigle*!, L. White?, N. Puts?, R. Kent?, S.
Carrington2, M. Tommerdahl3, R. Edden4, K. Singh?, D.
Jones? and S. R. Leekam?, (1)Schools of
Biosciences/Psychology, Cardiff University, (2)Cardiff
University, (3)University of North Carolina, (4)John
Hopkins University

Background: Sensory processing difficulties are a prevalent
but poorly understood aspect of the behavioural presentation
of Autism Spectrum Disorder (ASD). Recent work from post-
mortem and animal studies suggests that a deficitin cortical
inhibitory transmission may underlie and explain some
aspects of these symptoms. To date, however, no research



has yet substantiated this proposal by demonstrating that
neurobiological measures of cortical inhibitory deficits are
connected to sensory symptoms observed behaviourally. In
this study we combine tactile psychophysics and non-invasive
measurements of the inhibitory neurotransmitter GABA (using
Magnetic Resonance Spectroscopy; MRS) to measure and
quantify aspects of atypical touch sensitivity in ASD.

Objectives: This pilot study investigates two hypotheses: (1)
The performance of participants with ASD on a tactile
discrimination task will not be affected by the presence ofa
prior adapting stimulus — a task thought to be crucially reliant
on localized cortical-cortical interactions mediated by
GABAergic transmission (Tannan etal., 2008) (2) ASD
participants will have decreased levels of GABAmetabolites in
sensorimotor cortex as measured using MRS.

Methods: 8 individuals with a diagnosis of ASD and 8

neurotypicals (NT) participated in a combined neuroimaging
and tactile perceptual assessment paradigm (all participants
were male and right-handed). The study was approved by the
Cardiff University School of Psychology ethics committee, and

informed consent was obtained for all participants. Behavioral:

Atwo alternative forced-choice (2AFC) tracking protocol was
used to evaluate the amplitude discriminative capacity of each
participant. Suprathreshold vibrotactile stimuli (480ms; 25Hz)
were simultaneously delivered to fingertips of LD2/3, and
amplitude thresholds were compared between groups during
both adapting and non-adapting conditions. Neuroimaging:
Edited MRS measurements of GABAwere made in a (3x3x3)
cm? ‘sensorimotor’ volume centred on the right motor hand
knob. All scanning was carried out on a GE Signa HDx 3T
MRI scanner, using an 8-element head coil for receive and the
body coil for transmit. GABA concentration in ‘institutional
units’ was quantified from the ratio of the integral of the edited
GABAsignal (determined byfitting to a Gaussian model) to the
integral of the unsuppressed water signal from the same
volume.

Results: We observed a significantincrease (p<0.05) in
vibrotactile amplitude threshold in NT's with adaptation. No
change in thresholds with adaption was found in our ASD
group, similar to previous reports. Our neuroimaging data
showed a difference in GABA concentration in sensorimotor

cortex between groups which approached significance, with
GABA concentration in our ASD group being lower, (p=0.07).

Conclusions: Our preliminary behavioural results replicate
previous findings, and when taken with our MRS findings we
interpret our data to be consistent with the presence of
reduced GABAergic-mediated inhibition in this population.

107.110 110 Reduced Auditory Cortical GABA Concentration
in ASD and First Degree Relatives. D. C. Rojas*, S. E.
Steinmetz, D. Singel, S. Hepburn and M. Brown,
University of Colorado Denver, Anschutz Medical
Campus

Background:

One emerging perspective on the pathophysiology of Autism
Spectrum Disorders (ASD) is the excitation/inhibition
imbalance (EIl) theory, which proposes that relatively high
ratios of excitatory to inhibitory neuronal processes could
explain some portion of the ASD phenotype. Evidence for
inhibitory deficits converges from a variety of methods and has
been of interest for some time, and is supported by a
significant body of evidence, including changes in receptor
expression. Messenger RNAlevels of glutamate
decarboxylase (GAD), the enzyme that converts glutamate to
GABA, is reduced in ASD, suggestive of corresponding
changes in GABA. To date, there has only been a single study
of GABAin ASD using MRS methods, which reported that
GABA concentration was lower in the frontal lobe in ASD.

Objectives:

Our current study was aimed at the auditory cortex, where we
have previously reported electrophysiological abnormalities in
gamma-band oscillations in ASD suggestive of changes in El.
We were also interested in whether results would extend to
first-degree relatives of persons with ASD, and predicting lower
GABAlevels in relatives because we have seen changes in El
balance our gamma-band studies of relatives.

Methods:

GABA levels were determined from the left superior temporal
gyrus for 9 ASD participants, 12 siblings of persons with ASD
(SIB), 11 parents of persons with ASD (pASD) and 11 healthy



controls (HC). AMEGAPRESS spectral editing sequence was
used, optimized for GABA detection, with edit-on and edit-off
frames interleaved, for a total of 512 acquisitions (256 edit-on
and 256 edit-off frames), on a GE 3T HDx scanner with
TR/TE=2500ms/70ms. Edit-on and edit-off frames for each
acquisition were separated, reconstructed, and fitted using
SAGE (GE Healthcare). The processed edit-off spectra were
subtracted from the edit-on spectra to produce the GABA
spectra. The GABA peak area was divided bythe area of the
creatine peak in the edit-off spectra to produce the GABACr
ratio.

Results:

The GABACr ratio was entered into a one-way ANCOVAwith
group as the independent variable. Age was the single
covariate chosen because it was significantly correlated with
the dependent measure. The main effect of group was
significant, F(3,38) = 3.51, p <.02. Post-hoc LSD analyses
revealed the following significant differences in GABAICr
ratios: HC > ASD (p =.02), HC > pASD (p = .04), and HC > SIB
(p=.038).

Conclusions:

The significantly reduced auditory cortex GABAin the ASD
group provides support for the hypothesis of GABAergic
inhibitory deficits in ASD, consistent with one earlier report of
GABA reduction in the frontal lobe in ASD. T he fact that
reductions were also presentin the two groups of 1stdegree
relatives suggests that the GABAreduction may be heritable as
well, and could be used as an endophenotype in future ASD
studies. Although these data provide support for the inhibitory
side of El theory, future studies should include both
MEGAPRESS and short-echo PRESS measurement of
glutamate from the same voxels in participants.
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108.111 111 The Therapeutic Effect of Memantine Through
the Stimulation of Synapse Formation and Dendritic
Spine Maturation in Autism and Fragile X Syndrome.
H. Wei, M. Malik*2, C. Dobkin', A. Sheikh', W. T.
Brown' and X. Li', (1)New York State Institute for Basic

Research in Developmental Disabilities, (2)New York

State Institute for Basic Research in Developmental

Disabilities
Background: Although the pathogenic mechanisms that
underlie autism are not well understood, there is evidence
showing that metabotropic and ionotropic glutamate receptors
are hyper-stimulated and the GABAergic system is hypo-
stimulated in autism. Memantine is an uncompetitive
antagonist of NMDA receptors and is widely prescribed for
treatment of Aizheimer's disease treatment. Recently, it has
been shown to improve language function, social behavior,
and self-stimulatory behaviors of some autistic subjects.
However the mechanism by which memantine exerts its effect
remains to be elucidated.

Objectives: The aim of this studyis to determine the possible
mechanism through which memantine exerts its therapeutic
effects on autism.

Methods: C57BL/6 fragile X mice was derived from C57BL/6-
129 hybrid mice carrying the Fmr1 knockout mutation.
Cerebellar granule cells (CGCs) were prepared from wild type
(WT) and Fmr1 knockout (KO) 5-6 day postnatal pups. When
required, the CGCs were treated for 72 h with memantine (Sun
Pharma) at a concentration of 100 uM. Cell adhesion assay
and cell migration assay were carried out to examine the
adhesion and migration properties of CGCs. The expression
of synaptic vesicle proteins was tested using the fluorescence
staining. The Dil labeling was used to outline dendritic spines
in pyramidal neurons.

Results: In this study, we used cultured cerebellar granule
neural cells (CGCs) from Fmr1 knockout (KO) mice, a mouse
model for fragile X syndrome (FXS) and syndromic autism, to
examine the effects of memantine on dendritic spine
development and synapse formation. Our results show that the
maturation of dendritic spines is delayed in Fmr1-KO CGCs.
We also detected reduced excitatory synapse formation in
Fmr1-KO CGCs. Memantine treatment of Fmr1-KO CGCs
promoted cell adhesion properties. Memantine also
stimulated the development of mushroom-shaped mature
dendritic spines and rescued dendritic spine defects in Fmr1-
KO CGCs. Furthermore, we demonstrated that memantine



treatment promoted synapse formation and restored the
reduced excitatory synapses in Fmr1-KO CGCs.

Conclusions: These findings suggest that memantine may
exertits therapeutic capacity though a stimulatory effect on
dendritic spines maturation and excitatory synapse formation,
as well as promoting adhesion of CGCs.

108.112 112 Correlation Between Hepatocyte Growth Factor
(HGF) and GABA Plasma Levels in Autistic Children. A
J. Russo*, Health Research Institute

Background: There is much support for the role of GABAIn
the etiology of autism. Recentresearch has shown that
hepatocyte growth factor (HGF) modulates GABAergic
inhibition and seizure susceptibility.

Objectives: To assess plasma levels of HGF, GABA, as well
as symptom severity, in autistic children and neurotypical
controls.

Methods: Plasma from 59 autistic children and 29
neurotypical controls was assessed for HGF and GABA
concentration using ELISAs. Symptom severity was measured
in these autistic individuals and compared to HGF and GABA
concentrations.

Results: We previously reported that autistic children had
significantly decreased levels of HGF. In this study, the same
autistic children had significantlyincreased plasma levels of
GABA (p=0.002) and decreased HGF levels correlated with
these increased GABA levels (r=0.3; p=0.05). GABA lewels
correlated with increasing hyperactivity (r=0.4; p=0.01) and
impulsivity (r=0.3; p=0.04) severity.

Conclusions: These results suggest an association between
HGF and GABAlevels in autistic children and suggest that
plasma GABAlevels are related to hyperactivity in autistic
children.

108.113 113 Heawy Metal Exposures As a Risk Factor for
Autism in Oman. M. |. Waly*!, Y. M. A-Farsi', A Ai', M.
A-Sharbati', M. M. A-Khaduri', A. Ouhtit!, M. A--
Shafaee!, O. A A-Farsi' and R. Deth?, (1)Sultan
Qaboos University, (2)Northeastern University

Background:

Several studies have reported a positive association between
environmental insults (such as heavy metals exposure) and
the increased risk of autism spectrum disorder (ASD) in
developed nations. The investigated heavy metals include;
aluminum, cadmium, lead and mercury. T he prevalence of
autism spectrum disorder (ASD) is on the increase in

Oman and there was no such studies which have reported
about the impact of various environmental factors as a global
cause of autism among Omani autistic children.

Objectives:

The present study examined the potential exposure of Omani
autistic children to heavy metals toxicity.

Materials and Methods:

Acase-control studythatincluded 40 children with ASD and
40 their age and gender matched normal children (control).
Hair samples were collected and analysed for aluminum,
cadmium, lead and mercury concentrations. The mothers of
autistic children were interviewed to report about the exposure
of their children to various risk factors such as, vaccinations,
exposure to paint, smoking, pesticides use, cooking utensils
and seafood consumption.

Results:

ASD children and their age and gender matched controls did
not show any detectable differences in the levels of aluminium,
cadmium, lead and mercuryin the assayed hair samples. It
was found that 89% of the ASD children were consuming
more than 2 servings of seafood per week versus 53% of
control children. There was no socio-demographic or
environmental exposure differences between all the children
participated in this study.

Conclusions:

Heavy metals exposure was not found to be associated with
the increased risk of ASD in Oman. Further studies are
however needed to investigate the prenatal and postnatal
exposure to heavy metals toxicity and its associated physical
symptoms among mothers and their autistic children.



108.114 114 The Oxytocin Agonist WAY267464 Is Also A
Potent Vasopressin 1A Antagonist. C. Grundschober®,
C.Risterucci, T. Mueggler, B. Biemans, C. Bissantz, S.
Belli, M. Schmitt and P. Schnider, F. Hoffmann-La
Roche

Background: Intranasal and intravenous (i.v.) administration of
oxytocin improves autism symptoms in adults and adolescent
autistic subjects. Due to the short half-life of the oxytocin
peptide in blood and cerebrospinal fluid, it would be highly
useful to identify a brain penetrant small molecule oxytocin
receptor agonist for the treatment of autism. Such a potential
compound, WAY267464, was described by Ring et al (2009)
as a specific oxytocin receptor agonist, with more than 100
fold selectivity against the related Va, V1b and V2 vasopressin
receptors. In vivo the compound reversed stimulant-induced
pre-pulse inhibition and had anxiolytic activity after
intraperitoneal administration.

Objectives: To profile the in vitro activity of the compound and
confirm its affinity for the oxytocin receptor and selectivity
against related receptors. We also investigated the
pharmacokinetic profile of WAY267464 in rats afteri.v. and oral
administration.

Methods: WAY267464 was synthetized in-house and profiled in
radioligand binding as well as calcium flux functional assays
(FLIPR) using recombinant cell lines stably expressing the
human or rodent oxytocin or vasopressin receptors.

Results: Using FLIPR, we confirm that WAY267464 is a human
oxytocin receptor agonist with EC50= 44 nM +/- 20 and 77%
efficacy compared to the maximum effect of oxytocin (EC50=
3nM, 100% efficacy). This is in line with the values reported by
Ring etal (2009) on the human oxytocin receptor (EC50=
61nM, 87% efficacy). Surprisingly we find that WAY267464 is
also a potent antagonist on the human V1a (binding Ki= 73nM,
functional Kb= 78 nM) as well as mouse V1a receptor (binding
Ki= 278 nM, functional Kb= 97 nM).

In vivo pharmacokinetic analysis showed that the compound
has fast clearance after intravenous administration and poor
brain penetration.

Conclusions: In order to dissect the contribution of the
oxytocinergic or vasopressinergic system to autism and social

behavior in general, itis important to have selective tool
compounds available. WAY267464 is described as a selective
oxytocin agonist, but we found that itis also a potent human
and mouse vasopressin V1a receptor antagonist. This may
affect the interpretation of behavioral results obtained with
WAY267464.

108.115 115 Spontaneous Integration of Human DNA
Fragments Into Host Genomes. K. Koyama*and T. A
Deisher, Sound Choice Pharmaceutical Institute

Background:

Atrio of recent publications in the journal NEURON reports the
presence of hundreds of diverse de novo gene mutations
indicating that autism spectrum disorder (ASD) maybe a
disease of genomic instability, with a significant environmental
component. Altered double strand break formation and repair
pathways (DSB) may be a commonalityamong the diverse
genetic mutations that have been documented in ASD. US
birthyear changepoints in AD are apparentin 1980, 1988 and
1996, coinciding with the switch to or introduction of childhood
vaccines contaminated with human endogenous retrovirus K
(HERWK) and human fetal DNAfragments. The HERVK and
human fetal DNA contaminants could contribute to the
genomic instability of ASD demonstrated by de novo
mutations.

Objectives:

Human fetal DNAintroduced with vaccines may be taken up
via cellular DNA uptake receptors or may spontaneously
penetrate cell membranes that have become permeable
during inflammatory reactions. T his foreign DNAcould be
integrated into the host genome during double strand break
repair. In this study we demonstrate foreign DNA uptake in
human cells and genomic integration byincubating the cells
with Cy3-labeled human Cot1 (placental) DNAfragments.

Methods:

Human Cot1 DNAlabeled with Cy3 was incubated with human
cell lines for 24-48 hours. Suspension cell lines included
U937 (monocytic leukemia) and HL-60 (promyelocytic
leukemia), loosely adherent NCCIT (teratocarcinoma), and
adherent cell lines were HFF1 (human foreskin fibroblast), BE



(2)-C (neuroblastoma), M059J and M059K (glioblastoma).
Cy3 labeled DNA uptake was viewed under fluorescent
microscope. Genomic DNAwas purified from U937 cells, and
the amount of Cy3 labeled human cot1 DNAwas calculated
from the relative fluorescent unit (RFU) of Cy3 in the U937
DNAmeasured using spectrofluorimetry.

Results:

Spontaneous cellular and nuclear DNA uptake was evident in
HFF1 and U937. Spontaneous cellular uptake was seen in
NCCIT. DNAuptake in BE (2)-C, M059J, and M059K was not
measurable because of high auto fluorescence of the cells.
No Cy3 signal was observed in HL-60. The amount of labeled
Cy3 human Cot1 DNAincorporation in U937 genomic DNA
was 0.0111 +/- 0.0034pg (n=12) per cell in 24 hours, which
was approximately 0.167% of total U937 genomic DNA.

Table: DNAuptake in Various Cell lines

Spontaneou |Spontaneou | Genomic |Cellular Uptake

s Cellular | sNuclear DNA _
uptake uptake |incorporatio With
n Permeabilizatio
n
HFF1 Yes Yes ND Yes
NCCI Yes ND ND ND
T
BE(2)- No No No No
C
M059 No No No No
K
M059J No No No No
U937 Yes Yes Yes Yes
HL60 No No No No
Conclusions:

This study demonstrates that primitive short DNA fragments
(50-300 bp) are spontaneously taken up by HFF-1, U937 and
NCCIT cells and inserted into the genome of the monocytic
leukemia cell line U937. Hence, vaccines containing residual
HERWK and human fetal DNA fragments may contribute to the
genomic instability observed in ASD.

108.116 116 gRT-PCR-Based Assessment of Redox and
Methylation Cycle Gene Expression in Autism. M. S.
Trivedi*!, N. Hodgson', S. Al Mughairy', M. Kesir?, D.
Feingold!, M. I. Waly?, Y. Alfarsi2 and R. Deth',
(1)Northeastern University, (2)Sultan Qaboos University

Background:

Studies from laboratories across the world have described the
occurrence of significant alterations in the level of
redox/methylation metabolites in autistic patients, indicating
that these pathways are central contributors to autism
spectrum disorders (ASDs). However, to date no studies have
evaluated the dynamic regulation of enzymes involved in these
pathways at the transcriptional level. Changes in mRNA levels
might be related to the alterations of metabolic biomarkers
and may represent adaptive responses to the oxidative stress
(decreased GSH/GSSG) and reduced methylation capacity
(decreased SAM/SAH) observed in autistic patients.

Objectives: The purpose of this studyis to evaluate the
transcriptional status of enzymes involved in redox/methyiation
and transsulfuration pathways using a qPCR assay. Such
measurements may prove useful for the clinical diagnosis of
ASD

Methods:

Blood samples:Blood samples were obtained from autistic and
non autistic controls (n=40) in PAXgene tubes™ according to
an IRB-approved protocol.

Isolation of the RNA:RNAwas isolated using the PAXgene
Blood RNA extraction ® kit. cDNAwas synthesized using the
First Strand cDNA synthesis® kit from Roche.

gRT-PCR: gqRT-PCR was performed in a 96 well plate using a
Roche LightCycler® 480. 5 uL of cDNAtemplate, primers,
SYBR Green | Master®, and dH20 in a final volume of 20 uL



was used. Thermal parameters included, incubation for 5 min
at95°C, 45 cycles of 95°C for 10 sec, 60°C for 20 sec and
72°C for 30 sec, followed by a single cycle of 95°C for 5 sec, 1
min at 65°C and 97°C for the melting curve, followed by
cooling at40°C for 90 sec. Data was analyzed using the
Roche relative quantification method and normalized to
GAPDH.

Results:

Our preliminary results indicate increased expression several
redox/methylation genes in autistic subjects, including EAAT 3,
the transporter responsible for the uptake of cysteine. Cysteine
is the rate limiting precursor for GSH synthesis, and GSH
levels are significantly decreased in autistic subjects. In
addition, mRNAlevels of the folate and vitamin B12-dependent
enzyme methionine synthase were increased approximately 2-
fold. Methionine synthase regulates levels of methionine and
homocysteine, and both these metabolites have been reported
to be decreased in autistic patients. Lastly, a significant
increase in mRNA levels of the retrotransposon LINE-1 was
also observed, an indicator of decreased DNA methylation.

Conclusions:

These preliminary results show that abnormal levels of
metabolites in the redox and methylation pathways are
associated with altered transcriptional levels of key enzymes,
as monitored in blood samples from autistic patients. These
mRNA changes could potentially be useful a clinical marker
for ASD. Follow up studies will utilize a focused gRT -PCR
arrayto assess all the enzymes involved in the redox,
methylation and transsulfuration pathways. Alterations
observed at the transcriptional level, along with intracellular
thiol data, will be incorporated into a mathematical model of
the relevant pathways, developed using the Simbiology toolbox
from MATLAB. T his model will allow dynamic simulation of
redox and methylation pathways in neurons, including the
changes that accompany autism.

108.117 117 Effects of Prenatal and Postnatal Sex Steroid
Hormones on the Development of Autistic Traits in
Children At 18-24 Months of Age. B. Auyeung™', J.
Ahluwalia?, L. ThomsonZ?, K. Taylor2, G. Hackett? and S.
Baron-Cohen', (1)Autism Research Centre, University

of Cambridge, (2)Cambridge University Hospitals NHS
Foundation Trust

Background: It has been suggested that autism maybe an
extreme manifestation of specific (but not all) male-typical
traits, both in terms of cognition and neuroanatomy. Studies of
prenatal exposure to sex steroid hormones during critical
periods of development are related to specific (but not all)
sexually dimorphic aspects of cognition and behaviour.
However, itis not known whether postnatal exposure to these
hormones has a similar effect. The critical periods for sexual
differentiation of the brain are thought to be when sex
differences in serum levels of sex steroids (e.g., testosterone)
are highest. During human development, there is a prenatal
surge in testosterone at around weeks 8-24 of gestation and a
postnatal (neonatal) surge is also thought to occur shortly after
birth when the child reaches 3-4 months of age.

Objectives: To examine how prenatal and postnatal sex
steroid hormone levels are associated with individual
differences in autistic traits in 18-24 month old children.

Methods: Fetal testosterone (fT) and fetal estradiol (fE) levels
were measured in amniotic fluid using radioimmunoassay
from pregnant women following routine second-trimester
amniocentesis in n=129 toddlers. Saliva samples were
collected from a subset of these children (n=35) when they
reached 3-4 months of age. Salivary samples were assayed
(without separation or extraction) for neonatal testosterone
(nT) levels using commercially available immunoassay
protocols. When the children reached 18-24 months of age,
mothers were asked to complete the Quantitative Checklist for
Autism in Toddlers (Q-CHAT ), a measure which has been
shown to be effective in detecting the presence of autistic
traits.

Results: T levels were positively associated with scores on the
Q-CHAT . For the smaller subset of children for which nT was
measured, nT levels showed no significant sex differences
and no relationships with FT levels or with Q-CHAT scores.
The same subset retained the relationship between fT levels
and Q-CHAT scores, despite the smaller sample size.

Conclusions: These findings are consistent with the
hypothesis that prenatal (but not postnatal) androgen exposure



(coinciding with a critical phase in sexual differentiation of the
brain) is associated with the development of autistic traits in
18-24 month old toddlers. T he present results should be
followed up in a larger sample to examine whether individuals
with clinical diagnoses of autism had elevated levels of fT .

108.118 118 Understanding Autism: How a Single Mutation
Contributes to the Autism Phenotype. A Chiocchetti*",
D. Haslinger?, J. Kellermann3, R. Waltes?, F. Poustka?,
J. W. Bauer®, C. M. Freitag*, H. Hintner5, F. Lottspeich?,
S. Wiemann', L. Breitenbach-Koller2 and S. M. Klauck®,
(1)German Cancer Research Center (DKFZ), (2)Paris-
Lodron University, (3)Max Planck Institute for
Biochemistry, (4)Goethe-University, (5)Paracelsus
Medical University

Background:

Autism spectrum disorders (ASD) present with a high genetic
heterogeneity, and so far no single gene could be directly
associated to ASD etiology. Genome wide association studies
remained unsuccessful so far. Screening of candidate genes
showed that 6-10% of ASD patients carry mutations in genes
linked to neurogenesis and synaptic plasticity. However, the
pathomechanisms underlying ASD remain unclear. Recently
discovered mutations in the ribosomal protein L10 gene
(RPL10) provided a new hint towards an altered translational
capacity.

Objectives:

To further understand the contribution of an RPL10 mutation
at protein level we used 2-dimensional differential-in-gel-
electrophoresis (2D-DIGE) on lymphoblastoid cell lines
(LCLs). Putative candidates were analyzed using tandem
mass-spectrometry.

Methods:

We compared cell lines carrying the RPL10 mutations with
non-mutant allele carriers and a set of 10 ASD patients, not
harbouring any RPL10 mutation, with 10 random controls.
Validation of differentially regulated proteins was performed on
mRNAand overall protein expression level applying RT-PCR
and Western Blot methods.

Results:

Candidates differentially expressed due to a mutation in the
RPL10 gene were associated to the same functional pathways
deregulated in cell lines derived from ASD patients. These
proteins were mainly related to oxidative phosphoryiation and
energy metabolism as well as control of mMRNAand protein
stability. Validation of these results showed that the alteration is
mainlytaking place at translational levels and suggested also
alterations of yet uncharacterized post-translational
modifications. Furthermore we observed a variant protein
expression level in the ASD samples which in some
candidates correlated with a variant mRNA expression level.
Ovwerall, the differential protein patterns identified in the LCLs
from autistic patients in comparison to LCLs from controls may
result from both quantitative (expression level) and qualitative
(post-translational modifications) changes in translation.

Conclusions:

The RPL10 mutations contribute to the molecular phenotype
observed in the ASD derived cell lines by altering functionally
related mechanisms. The identified candidates seem to be
altered not only quantitatively, but also by a change in post-
translational modifications. Afurther characterization of these
modifications is needed. The association of the identified
pathomechanisms to ASD is in agreement with already known
candidate pathways. T herefore, we provide evidence that
lymphoblastoid cell lines could serve as a tool to characterize
the impact of a single mutation in a complex disorder.

108.119 119 Autism in Oman: Nutritional Deficiencies in
Vitamin B12 and Folate Associated with Gender-
Specific Abnormalities in Serum Thiol Levels. N.
Hodgson', R. Deth*!, M. |. Waly? and Y. Alfarsi2,
(1)Northeastern University, (2)Sultan Qaboos University

Background: Environmental factors (xenobiotics) appear to be
largely responsible for increasing autism rates in the U.S., but
nutritional factors may play a larger role in less developed
countries such as Oman. The synthesis of glutathione (GSH)
by sulfur metabolism plays a central role in the detoxification of
many xenobiotics, and several studies have reported
significantly lower plasma levels of GSH, in association with
oxidative stress in autistic subjects. The folate and vitamin



B12-dependent enzyme methionine synthase is a key redox
switch, whose activity determines the balance between
methylation activity and GSH synthesis through the re-routing
of sulfur metabolites.

Objectives: To evaluate the nutritional status of autistic
children in Oman, particularly with regard to folate and vitamin
B12, and to correlate nutrient levels with metabolites in redox
and methylation pathways.

Methods: We studied 20 male and 20 female autistic children
in Oman, and examined dietaryintake and serum levels of
folate and vitamin B12. We then measured serum levels of
sulfur metabolites, including cysteine, cysteine, cystathionine,
reduced and oxidized GSH, homocysteine, homocysteine,
methionine, S-adenosylhomocysteine (SAH) and S-
adenosyimethionine (SAM).

Results: We found evidence of malnutrition and lower folate
and vitamin B12 intake in both male and female autistic
subjects vs. controls. Lower intake was reflected as a
significant decrease in serum B12 and folate levels. Notably,
control levels of folate and vitamin B12 were low in
comparison to values for the U.S. In combined autistic
subjects, serum levels of cysteine, homocysteine and SAH
were increased, and GSH was decreased vs. controls. A
comparison of male vs. female subjects revealed several
significant differences. Serum levels of homocysteine and SAH
were increased in male autistic subjects vs. male controls,
while cysteine and GSH were decreased. However, the serum
level of cysteine was increased in female autistic patients vs.
female controls. Serum levels of cysteine and GSH were
increased in autistic females vs. autistic males, while oxidized
GSH (GSSG), homocysteine, and SAH were decreased.
There were no differences in any of the sulfur metabolites
between control males and females.

Conclusions: We found differences in thiol metabolism and
oxidative stress in Omani autistic children, similar to the
findings of other studies. However, the presence of low B12
and folate levels indicates that the oxidative stress was largely
due to a nutritional deficiency, which is not the case for autism
in the U.S. Thus, a common metabolic abnormality (oxidative
stress) is associated with autism of different origins. Further,

our data shows gender specific differences in thiol metabolite
levels among autistic subjects, with males showing a greater
deficitin GSH and a higher level of oxidative stress. These
differences could be essential to understanding the gender
bias of autism diagnosis rates.

108.120 120 IL-6 Elevation in Brain Causes Neural Circuitry
Imbalance and Mediates Autism-Like Behavior. X. Li**,
H. Wei', K. Chadman?, D. McCloskey?, A. Sheikh!, M.
Malik® and W. T. Brown', (1)New York State Institute for
Basic Research in Developmental Disabilities,
(2)College of Staten Island/CUNY, (3)New York State
Institute for Basic Research in Developmental
Disabilities
Background: Autism is a severe neurodevelopmental disorder
characterized by problems in communication, social skills,
and repetitive behavior. Aonormal immune responses have
been suggested to be associated with autism. Cytokines
including IL-6, IL-8, IL-12, IL-1B, TNF-a, IFN-y, TGF-B1 and
MCP-1 were reported to be increased in the blood, brain, or
cerebrospinal fluid of autistic subjects. Elevated IL-6 is the
most consistent finding in autism. However, the mechanisms
of how IL-6 being involved in the pathogenesis of autism are
poorly understood.

Objectives: The aims of this study are to determine 1) whether
IL-6 overexpression in the brain cause autism-like behavior
and 2) the possible mechanism through which IL-6
overexpression may lead to the development of autism.

Methods: Amouse model of stably over-expressing IL-6 in
brain was developed byinjecting adenovirus encoding GFP
IL-6 fusion protein into the cerebral lateral ventricles of P0.5
mice. Aset of behavior tests was carried out to investigate the
behavior in IL-6-over-expressed mice. T he expression of
synaptic vesicle proteins was tested using the fluorescence
staining. The Dil labeling was used to outline dendritic spines
in pyramidal neurons. The synaptic function was measured
with extracellular field excitatory post-synaptic potentials
recordings in CA1 area of the hippocampus in acute slices.

Results: We showed for the first time that elevation of IL-6 in
the mouse brain produced certain autistic features, including
impaired cognitive abilities, deficits in learning, abnormal



anxiety-like traits and habituation, as well as decreased social
interactions in older mice. To investigate how IL-6 elevation
leads to the development of autistic phenotype, we detected
that an IL-6 elevation resulted in increased excitatory synaptic
formations and a decreased number of inhibitory synapses. IL-
6 elevation produced an increase in the length of dendritic
spines and also stimulated the formation of mushroom-
shaped dendritic spines. In addition, we demonstrated that IL-
6 elevation reduced postexcitatory inhibition in the mouse
hippocampus.

Conclusions: An abnormal elevation of IL-6 in the brain could
lead to the development of autism phenotype through its
impairments in synaptic plasticity and neural circuitry stability.

108.121 121 Identification of Transcriptional T argets of
RORA, a Novel Candidate Gene for Autism Spectrum
Disorder. T.Sarachana* and V. W. Hu, The George
Washington University

Background: Autism spectrum disorder is biased towards
males by a ratio of at least 4:1 with no clear understanding of
whether or how the sex hormones may play a role in ASD
susceptibility. Recently, we have identified the nuclear
hormone receptor RORA (retinoic acid-related orphan
receptor-alpha) as a novel candidate gene for ASD. Our
independent cohort studies using lymphoblastoid cell lines,
BA9/10 prefrontal cortical tissues, and cerebellar tissues have
consistently demonstrated the reduction of RORA transcript
and protein levels in individuals with ASD. Moreover, we have
further shown that transcription of this gene is oppositely
regulated by the sex hormones; that s, estrogen enhances
RORA expression through estrogen receptor alpha whereas
androgen suppresses RORA expression through androgen
receptor. These findings suggest that RORA may be a key
gene contributing to the sex bias of ASD and support RORA as
a good candidate gene for the disorder. Although studies in
mice have demonstrated that RORA is involved in ASD-related
biological functions, including neuronal differentiation,
cerebellar development, protection of neurons against
oxidative stress, and regulation of circadian rhythm, little is
known about transcriptional targets of RORA, particularlyin
human tissues.

Objectives: To comprehensivelyidentify direct transcriptional
targets of RORA in human neuronal cells using high-
throughput whole-genome promoter analysis. Here we focus
on RORA1 which is the major isoform of RORA in the brain.

Methods: Chromatin was isolated from the human neuronal
cell line SH-SY5Y and immunoprecipitated (IP) using anti-
RORAT1 or IgG antibody. DNAwas purified from the IP
chromatin and used for microarray analysis (ChIP-on-chip)
using Affymetrix's Genechip Human Promoter 1.0R Arrays (n =
3 for specific and nonspecific IgG), each of which comprises
over 4.6 million probes tiled through over 25,500 human
promoter regions. Probes significantly enriched in RORA1-IP
DNAwere identified using Partek software. Selected potential
targets of RORA1 were then further validated by chromatin
immunoprecipitation, followed by gPCR (ChIP-qPCR)
analysis. To further demonstrate that reduction of RORA1
expression could lead to aberrant transcription of novel
RORA1 targets, we also conducted shRNA-mediated
knockdown of RORA1 and performed RT-gPCR analysis to
determine expression of selected RORAT targets in RORA1-
deficient neuronal cells. Biological networks and functions
associated with RORAT1 transcriptional targets were predicted
using Ingenuity Pathway Analysis (IPA) and Pathway Studio 7
programs.

Results: The ChIP-on-chip analysis revealed that as many as
1,338 probes corresponding to promoter regions of 1,274
genes across the human genome were significantly enriched
in RORA1-IP DNA (p-value < 0.05; log2 ratio > 0.3). Among
these potential targets were genes known to have biological
functions negativelyimpacted in ASD, including neuronal
adhesion and survival, synaptogenesis, as well as
development of cortex and cerebellum. ChIP-gPCR analysis
confirmed binding of RORA1 to promoter regions of selected
potential targets, including A2BP1, NLGN1, HSD17B10, and
NTRK2. Knockdown of RORAT in human neuronal cells
resulted in reduction of expression of these genes.

Conclusions: These findings indicate that RORA1
transcriptionally regulates a number of downstream targets,
including A2BP1, NLGN1, HSD17B10, and NTRK2, all of
which are known to have biological functions associated with
ASD.



108.124 124 Neuroligin Has Cell-Autonomous As Well As
Cell-Non-Autonomous Functions In C. Elegans. J. B.
Rand*, G. P. Mullen, E. A Mathews and J. W. Hunter,
Oklahoma Medical Research Foundation

Background: Neuroligins are postsynaptic adhesion proteins
originallyidentified by their binding to presynaptic neurexins.
Recent studies suggest that neuroligins function primarilyin
the maturation and/or maintenance of synapses. There are
four neuroligin genes in humans, and mutations in the genes
encoding neuroligin-3 and neuroligin-4 are associated with
autism spectrum disorders (ASDs) in some families. We had
previously examined the expression, localization and
biological functions of neuroligin in a simple model organism,
the nematode Caenorhabditis elegans. C. eleganshas a
single neuroligin gene (nlg-1), and we had shown that nig-1
null mutants are viable and are not deficientin any major
motor functions. However, they are defective in a subset of
sensory behaviors and sensory processing. nlg-1 mutants are
also hypersensitive to oxidative stress (i.e., exposure to
paraquat); this is an unexpected phenotype for a synaptic
mutant. Like many other stress-sensitive mutants, nlg-1
mutants also have a reduced lifespan and an increased level
of oxidative protein damage (Hunter et al., 2010). All of these
mutant phenotypes are rescued by transgenic expression of
mammalian neuroligin (human neuroligin-4 or rat neuroligin-
1). The C. elegans and mammalian neuroligins, therefore,
appear to be functionally equivalent (including having the
ability to prevent or counteract oxidative stress).

Objectives: To analyze the contribution of neuroligin to
normal function of specific neurons and of known behavioral
circuits in C. elegans.

Methods: Using standard methods, we engineered a set of
constructs in which the nig-1 cDNAwas driven by several
different promoters, each of which was specific for a small
subset of neurons. We then expressed these constructs as
stable transgenes in nlg-1 null mutants, and we compared the
behaviors and toxin sensitivity of the transgenic animals to
wild-type animals and to nlg-1 mutants lacking the
transgenes.

Results: Neuroligin is normally expressed in approximately
~20% of C. elegans neurons, including the pair of AlY
interneurons. AlY cells receive direct synaptic input from
different types of sensory neurons (e.g., chemosensory,
thermosensory, nociceptive), and have been shown to playan
important role in the integration of sensory information. We
find that expressing neuroligin onlyin the AlY interneurons is
sufficient to rescue all of the sensory deficits as well as the
elevated oxidative stress presentin nig-1 mutants. In addition,
we find that expressing neuroligin ectopicallyin neurons
which do not normally express this protein can also rescue
mutant phenotypes.

Conclusions: Itis both noteworthy and surprising that
expression of NLG-1 in only the two AlY neurons is sufficient to
rescue all of the mutant phenotypes we examined. Equally
noteworthy and surprising is the phenotypic rescue observed
when the only neuroligin in the animal is in cells that normally
do not express neuroligin - clearly a non-cell-autonomous
effect.

108.125 125 Differential Inmune Response to the
Environmental Toxicant, BDE-49 in Chidlren with
Autism Spectrum Disorders. M. D. Eloi*', D. Zhou?, R.
Boyce', X. Yang?, I. N. Pessah? and J. Van de Water?,
(1)University of California, Davis, (2)School of Medicine,
Department of Public Health, Division of Biostatistics,
University of California, Davis, (3)University of
California at Davis, M.IN.D. Institute, (4)University of
California, Davis, MIND Institute

Background: Divergent findings from genetic studies support
gene-by- environment interactions as a key contributing factor
in autism spectrum disorders (ASD). Several environmental
agents have been shown to influence the immune system,
including the persistent organic environmental pollutants,
polybrominated diphenyl ethers (PBDEs). These toxicants may
furthermore interfere with normal endocrine, immune and/or
neural development. Arecent study demonstrated the impact
of ex vivo exposure to a PBDE congener, BDE-47, on innate
immune function in children with ASD. In another study, in
comparison with BDE-47 and congener with a lower body
burden, BDE-49, was shown to be extremely neurotoxic to
cortical neurons in vitro (Kim, etal., 2011). In addition, various



animal model studies indicate there is a sex-specific
difference in the response to PBDE exposure.

Objectives: This study sought to evaluate the differential
effects of ex vivo exposure to a more potent PBDE congener,
BDE-49, on immune function in peripheral blood
mononuclear cells (PBMCs) isolated from children ages 2-5
yrs with ASD (ASD= 31, M=33, F=8) and compared with age-
matched typically developing controls (TD= 53, M=44, F=10).

Methods: Isolated PBMCs were exposed ex vivo for 4 hours
to 250 nM, 50 nM BDE-49, or DMSO as a vehicle control, prior
to challenge with bacterial lipopolysaccharide (LPS), an
innate immune cell activator, or the T cell mitogen,
phytohemagglutin A (PHA). After exposure for 48 hrs, cytokine
and chemokine levels from cell supernatants were analyzed
via a 21-multiplex bead-based assay.

Results: Preliminaryresults indicate that when adjusted for
child’s sex for both subject groups, BDE-49 exposure at
250nM had an increase effect on the adaptive and innate
immune response for production of inflammatory cytokines
such as IFN-gamma, IL-1a, and the chemokines MIP-1a, MIP-
1b and MCP-1. When diagnosis was taken into account, ex
vivo exposure of PBMCs to BDE-49 at 250nM resulted in a
differential immune response in children with ASD compared
to TD. Activation of T cells from children with ASD exposed to
250nM BDE-49 resulted in a significant decrease for the
production of MIP-1b and IL-1a compared to TD. In activated
monocytes/macrophages there was a significant decrease for
the production of MIP-1b.

Conclusions: Ex vivo exposure of PBMCs from a pediatric
population to BDE-49 had global effects on the production of
certain cytokines and chemokines, regardless of diagnosis.
Of particular interest, there was a differential effect of BDE-49
exposure on PBMC from children with ASD compared to the
TD controls for some cytokines and, in particular, the
chemokine, MIP-1b which has been shown to be elevated in
Alzheimer brain tissue. These findings may aid in a better
understanding of the interplay between immunological and
environmental factors and their combined role in the etiology
of autism.

108.126 126 Immune Dysfunction in Fragile X Syndrome and
Autism. M. Careaga*!, K. Basuta?, F. Tassone® and P.
Ashwood?, (1)Department of Medical Microbiology and
Immunology Univ. California Davis, Davis, CA,
(2)University of California, Davis, MIND Institute,
(3)University of California Davis School of Medicine

Background: Fragile X Syndrome (FXS) is the leading cause
of inheritable intellectual disabilityin male children, and is
predominantly caused by a single gene mutation resulting in
expanded trinucleotide CGG-repeats within the &’
untranslated region of the fragile X mental retardation (FMR1)
gene. Although prevalence estimates vary across studies, itis
estimated that 30-70% of children with FXS meet the criteria
for autism spectrum disorder (ASD). Reports have suggested
the presence ofimmune dysregulation in FXS, and previous
analysis of peripheral cytokines levels in the blood of children
with FXS suggest a similarimmune dysregulation to that
reported in children with ASD.

Objectives: In order to ascertain ifimmune dysregulation is
presentin children with FXS, dynamic cellular responses to
immune stimulation were determined.

Methods: Peripheral blood mononuclear cells (PBMC) were
isolated over a histopaque gradient from male children with
FXS (n=11) and from male age-matched typically developing
(TD) controls (n=7). PBMC were cultured for 48 hours in RPMI
media supplemented with 10% fetal bovine serum with or
without phytohaemagglutinin (PHA; 8 ug/mL) to stimulate the
adaptive immune response. Supernatants were harvested and
cytokine levels assessed using Luminex multiplexing
technology.

Results: Children with FXS displayed an altered response
following immune challenge compared with TD controls.
Following stimulation with PHA a profile of TH1 associated
cytokines, such as IFNy, and IL-12 were significantly
decreased in FXS subjects relative to TD controls (p <0.03).
In contrast, T2 associated cytokine profiles, in particular IL-
13, were elevated. The skew towards a T+2 profile was further
verified by comparing the ratio (IL-13/INFy) of Th2 vs. TH1
cytokines and was significantlyincreased in FXS subjects (3.9
+1.8; mean £ SEM) compared with TD controls (0.5 £ 0.4; p



<0.04). Of note FXS subjects with ASD showed a less
pronounced skewing (0.78 + 0.4; n=5) than those with FXS
alone (5.6 £ 2.6; n=6).

Conclusions: These findings suggest that dynamic cellular
responses in children with FXS exhibit a skew towards a T +2
cytokine profile when compared with controls. These findings
support previous observations of T2 cytokines profiles in the
plasma of children with FXS. Further evaluation of T2
cytokine profiles in FXS is warranted to delineate immune
alteration in FXS with and without the occurrence of ASD in
this disorder.

108.127 127 Implications of Altered Brain DeiodinaseT ype 2
(D2) Expresion in Animal Models and Postmortem
Human Brains Derived From ASD Donors. E. M.
Sajdel-Sulkowska*!, A. Khan2 and A. M. Zavacki?,
(1)Harvard Medical School/ BWH, (2)HMS/BWH

Background:

It has been hypothesized that ASD pathologyis associated with
exposure to environmental neurotoxicants including heavy
metals. We have previously shown that perinatal exposure to
Et-Hg in SHR rats results in increased cerebellar oxidative
stress marker 3-nitrotyrosine (3-NT), decreased deiodinase
Type 2 (D2) suggesting local decrease in thyroid hormone
(TH) levels, and aberrant expression of specific TH-regulated
genes. We have also shown increased oxidative stress in
postmortem human brain samples derived from ASD donors.

Objectives:

The objective of this study was to evaluate the hypothesis that
inhibition of local brain D2 expression brought about by
exposure to heavy metals may be also altered in ASD, resulting
in local brain TH deficiency and aberrant gene expression.
Specifically, the objectives were: (1) to compare TH-regulated
gene expression between brain samples derived from control
and Et-Hg exposed rats; (2) to examine changes in D2
expression in brain samples derived from control and ASD
donors; (3) to determine whether TH-regulated gene
expression differs between brain samples derived from control
and ASD donors.

Methods:

To assess oxidative stress, 3-NT was measured in brain
homogenates by an ELISAmethod. D2 activity was measured
in the brain homogenates by quantifying 1251 release from a 125
labeled T4 tracer. Gene expression was measured using a
Quantitative Real-Time PCR (qRT PCR) real-time PCR.

Results:

We observed a significant decrease in D2 expression (61.9%)
in brains derived from Et-Hg-exposed male but notin female
rat pups; these decrease was associated with upregulation of
SWAP(~80%) and Odf4 (~50%) genes in brains of exposed
male but not female pups. Analysis of human postmortem
samples confirmed an increase in 3-NT and showed a frend
towards decreased D2 expression (19%] in brains derived
from ASD donors.

Conclusions:

The neurotoxic effects of perinatal exposure to heavy metals in
rats are associated with decreased deiodinase Type 2 (D2)
expression suggestive of decreased local brain T3 levels.
Altered local brain TH levels affect expression of specific
genes regulated by TH; these effects are brain region and sex
specific. Preliminary data suggest similar changes in
postmortem brain samples derived from ASD donors. Altered
expression of brain TH-dependent genes during the perinatal
period mayimpact neurodevelopment and contribute to ASD
pathology.

108.128 128 The Implications of Prostaglandin E2-Wnt
Signaling Pathway Interaction in Autism. C. Wong*, H.
Liand D. A Crawford, York University

Background: Exposure to various environmental factors,
including infectious and chemical agents, during pregnancy
may resultin abnormal lipid metabolism and increase the risk
of developing Autism Spectrum Disorders (ASDs).
Prostaglandin E2 (PGE>) is a lipid signaling molecule derived
from membrane fatty acids that acts through four EP receptor
subtypes, EP1 to EP4. PGE; has an important role in brain
development and function. Recent studies show an elevated
level of prostaglandin metabolites in individuals with autism.
Prenatal exposure to a drug misoprostol, a prostaglandin E
analogue, during pregnancy has also been linked to ASDs.



Our previous studies provided evidence that PGE2 and
misoprostol can elevate calcium amplitude in neuronal growth
cones and reduce neurite extensions in a dose-dependent
manner. Moreover, literature suggests a cooperative
regulation between prostaglandin signaling and early
developmental pathways such as Wingless (Wnt). Overall, the
existing literature and our previous data strongly suggest that
PGE: signaling may play a contributing role in the etiology of
ASDs.

Objectives : Our studyaimed to determine whether changes
in PGE2 levels affect the function of embryonic neural cell
function, to investigate the potential cross-talk between PGE2
and Wnt signaling pathways, and to elucidate how these
molecules may cause abnormal neuronal development.

Methods : Mouse neuroectodermal (NE-4C) stem cells were
used as an in vitro experimental model. T he studywas
conducted on undifferentiated NE-4C cells and cells
differentiated into neurons and astrocytes. Cells were treated
with various concentrations of PGE2 or misoprostol to
determine the effects on gene and protein expression, as well
as cell behaviour. Quantitative real-time PCR was used to
measure mRNA expression with SYBR Green reagent or
Custom TagMan® Array Plates. Protein analysis was
completed using western blot technique. Cell behaviour such
as cell movement and growth measurements was recorded
using Nikon Eclipse Ti-E microscope with a specialized
objecttracking module.

Results : We show that the EP receptor expression changed
between undifferentiated and differentiated cells. Relative to
undifferentiated NE-4C cells, neurons had a decrease in EP1
and an increase in EP3B and EP3y expression. Similarly,
astrocytes had a decrease in EP1 butan increase in EP3a and
EP4 expression. This could indicate that committed and
uncommitted cells respond differently to PGE2. PGE:
concentration-dependent treatment also regulated the level of
EP3a,3,y and EP4 receptor expression suggesting that
exposure to varying doses of PGE2 could resultin differential
downstream effects. Interestingly, we also determined that
PGE: treatment modifies the expression of various Wnt-
dependent target genes. Furthermore, PGE> appeared to

attenuate Wnt-dependent cell behaviour by modifying average
velocity, path length, distance, and cell division.

Conclusions : These results indicated that PGE2 may
regulate neuronal stem cell function via activation of EP
receptors in a dose-dependent manner and that it may
interfere with other key developmental pathways such as the
Whnt signaling pathway. This study expands our knowledge of
the important role PGEz signaling may have in the developing
nervous system and its potential contribution to the pathology
of ASDs.

108.129 129 Maternal Inflammation Increases the Number of
Basal Forebrain Cholinergic Neurons and Alters
Neuregulin-1 Expression in the Hippocampus. L.
Pratt*!, L. Ni2 and G. M. Jonakait?, (1)Rutgers
University-Newark, (2)New Jersey Institute of
Technology

Background: Alterations within the cholinergic basal
forebrain are implicated in autistic spectrum disorders and
schizophrenia. In the rodent basal forebrain the differentiation
of cholinergic neurons from bipotential precursors occurs
during midgestation. These neurons then project axons to the
hippocampus where they form synapses perinatally. Several
genetic susceptibility factors for both autism and
schizophrenia are associated with synaptogenesis and
synapse signaling. An alteration in cholinergic development
could affect the transcription and/or protein expression of key
synaptic molecules in the hippocampus. Maternal
inflammation is recognized as contributing to
neurodevelopmental disorders. Moreover, our lab has found
that a cocktail of factors from inflamed brain microglia
produces excess cholinergic neuron developmentin vitro.

Objectives: Experiments were designed to determine
whether prenatal maternal infection alters cholinergic
differentiation in the fetal basal forebrain and whether there is
an accompanying change in expression of specific synapse-
related molecules in the perinatal hippocampus. Molecules
examined were Shank3, Neuregulin-1 (NRG1), a7 nicotinic
acetylcholine receptor (a7nAChR), NMDAreceptor (NMDAR),
the sodium-potassium chloride transporter (NKCC1) and the
potassium chloride co-transporter (KCC2).



Methods: The viral mimic polyinosinic-polycytidyiic acid was
administered to pregnant mice at embryonic day 12.5 (E12.5)
to produce maternal inflammation. T he activity of choline
acetyltransferase (ChAT), the enzyme responsible for
acetylcholine biosynthesis was measured in basal forebrain.
Transgenic mice expressing enhanced green fluorescent
protein (EGFP) along with ChAT and under control of the
ChAT promoter were used to assess the number of
cholinergic neurons in the basal forebrain. GFP+ cells were
randomly and systematically sampled with 3D counting frames
using Stereo Investigator Stereology software (MBF
Bioscience). Real-time polymerase chain reaction (RT-PCR)
quantified the relative mRNA transcript levels of synaptic
molecules and western blot with antibody to NRG1 detected
protein and revealed molecular weights of isoforms.

Results: Following maternal poly (I:C) administration, a
modest but significantincrease in ChAT activityis seen at
embryonic day 16.5 (E16.5), E18.5 and postnatal day 1 (P1) in
the basal forebrain. Meanwhile the number of ChAT + cells in
the basal forebrain increases at E16.5 and more than doubles
atP1. In the P1 hippocampus of offspring of dams injected
with poly (I:C) message levels of Shank-3, a7nAChR, NMDAR,
NKCC1 and KCC2 do not differ from controls While there was
no difference in total message level of NRG1 between pups
from poly (I:C)-treated and control dams, RT-PCR revealed
two distinct transcripts. One was predominantin control
samples and the other predominant in offspring of treated
moms. Western blot with dNRG1 revealed the existence of
several neuregulin-1 isoforms. All control samples contained a
strong band between 75 and 100 kDa that was greatly reduced
in all poly (I:C) samples. This band corresponds to reported
molecular weights for type Ill neuregulin-1.

Conclusions: Maternal immune activation results in
increased ChAT activityand greater numbers of cholinergic
neurons in the fetal basal forebrain. In addition there is an
associated reduction in protein expression of type Il
neuregulin-1 in the hippocampus of P1 offspring of dams
injected with poly (I:C).

108.130 130 Developmental Expression of Neuroligin and
Neurexin mRNAs in the Fragile X Mouse. J. Lai*, S.

Jacobs, L. Doering and J. A Foster, McMaster
University

Background: Fragile X Syndrome is one of the most well
known genetic causes of autism or autism-related behaviours.
Up to 25% of Fragile X patients are diagnosed with autism and
2% to 6% of autism patients have Fragile X. This
neurodevelopmental disorder is caused by silencing of the
FMR1 gene, located on the X chromosome, that leads to
dysregulation of mRNA translation. Recent research has
focused attention on synapse structure and function as a
primary contributor to the development of fragile X and autism
spectrum disorders. Neuroligins (NLGNs) and neurexins
(NRXNs) are trans-synaptic cell adhesion molecules that are
important for synapse maturation. We have previously
examined neuroligin expression in the adult fmr1-/~- mouse, the
mouse model of Fragile X Syndrome. Our data showed male-
specific increase of NLGN1 mRNAin the fmr1-/-
somatosensory cortex (S1) and hippocampus (HIP). Changes
in the timing and level of expression of these synaptic genes
during postnatal development mayinfluence the
establishment of a balanced neural circuit and affect the
architecture of the brain network.

Objectives: The objective of this studyis to examine the
developmental expression profile of neuroligin and neurexin
mRNAin the fmr1-/- mouse.

Methods: Our target genes include known mouse genes
NLGNT1, 2, 3,and 4 and NRXN1, 2 and 3. In situ hybridization
is employed to examine temporal and spatial patterns of these
target genes during postnatal developmentin wildtype
(FVB.129P2(B6)) and fmr1-/- (FVB.129P2(B6)-Fmr1tm1Cgr)
mice.

Results: NLGN1 — Patterns of expression for NLGN1 were
similarin WT and fmr1-/- mice. Expression levels were
highest at postnatal day (P) 7 in both the HIP and S1 and
decreased over time. NLGN2 — WT mice showed increasing
expression of NLGN2 mRNA over the first 3 weeks, with peak
expression at P21, followed by a decrease over the next 2
weeks. Fmr1-/-mice showed altered expression of NLGN2
mRNAin the CA1 region of the hippocampus, while remaining
brain regions were similar to WT patterns. NLGN3 — NLGN3



mRNAexpression increased in WT mice over the first 2 weeks
and then was reduced across brain regions by P21.
Interestingly, sexual dimorphic expression of NLGN3 mRNA
was observed in dentate gyrus in WT mice. In addition, altered
expression patterns at P14 and P21 were presentin both male
and female fmr1-/~-mice.

Conclusions: Transient changes in neuroligin gene
expression are observed during the window of synaptic
maturation in fmr1-/~- mice. Ongoing analysis will extend this
work to include neuroligin 4 and the neurexin mRNAs. This
research will further our understanding of the shared
neurobiology between autism and Fragile X Syndrome.
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109.131 131 The Broader Autism Phenotype in Simplex and
Multiplex Families. J. Gerdts*!, R. Bernier!, K.
Ankenman' and G. Dawson?, (1)University of
Washington, (2)Autism Speaks, UNC Chapel Hill

Background: Non-inherited genetic mutations are particular
risk factors in single incidence, or simplex, autism spectrum
disorder (ASD) families compared to multiplex ASD families.
Behavioral genetic studies examining the broader autism
phenotype (BAP) documentincreased presence of BAP traits
in multiplex ASD parents and siblings compared to simplex
first-degree relatives.

Objectives: To compare the BAP in simplex and multiplex
ASD families.

Methods: Mothers, fathers, and siblings from 87 multiplex and
41 simplex ASD families were assessed using the Broader
Phenotype Autism Symptom Scale (BPASS). The BPASS is a
semi-structured interview intended to assess ASD-related traits
in four domains: Social Interest, Expressiveness,
Conversational Skills, and Flexibility/Restricted Interests. It
combines information from self- and parent- report using
clinical interview questions as well as direct observation.
Multiplex families were recruited from participants in a CPEA
network funded genetics study of autism and simplex families
were recruited from the Simons Simplex Collection.

Results: Significant differences were found in mean levels of
social interest between simplex and multiplex mothers, {(123)
=-2.51,p=.01,Cohen’s d =0.48, and fathers, 109) =-2.15, p
= .03, Cohen’s d = 0.42, with a trend in differences observed in
siblings, {(96) =-1.81, p =.07, Cohen’s d = 0.38. Simplex
familymembers showed increased social interest across the
three groups. Simplex mothers were significantly more
expressive in their use of nonverbal communication compared
to multiplex mothers, p =.006, as were simplex fathers, p =
006, and siblings, p <.001. Conversational skills were also
improved in simplex fathers, p =.04, and siblings, p =.008,
compared to multiplex fathers and siblings. Asignificantly
lower percentage of simplex family members were rated as
having low to verylow social interest compared to multiplex
familymembers , X2(1, N = 334) =14.42, p < .001. Simplex
siblings showed significantly lower rigidity and intense
interests compared to multiplex siblings, {(96) = -2.30, p = .02,
Cohen’s d = 0.48, and were less often rated as having
impairing repetitive behaviors compared to multiplex siblings,
5% versus 21%, X2(1, N=98) =5.10, p = .02. Simplex
mothers and fathers did not differ in their flexibility and range of
interests from multiplex mothers and fathers.

Conclusions: The decreased number and intensity of BAP
traits observed in parents and siblings within simplex families
provide behavioral support to findings of increased de novo
genetic events not shared by other family members since ASD-
related behavioral traits were shared less frequently in simplex
compared to multiplex families. Thus, these behaviorally
based findings suggest that the types of genetic causes of ASD
may vary between single-incidence and multiple-incidence
families and that multiplex family members are more
wilnerable to ASD symptoms given shared genetic variance.

109.132 132 Understanding Parents' Opinions about Clinical
Genetic Testing in ASD. J. Parr*, Newcastle University

Background: The American College of Medical Genetics
recently suggested microarray testing should be a first tier
investigation for children with ASD. However, genetic testing in
ASD is contentious; some people believe testing is helpful,
whilst others have major concerns about the potential clinical
implications and applications. Little is known about whether



parents would want testing for themselves and their children if
it were available.

Objectives: To understand parents’ opinions about clinical
genetic testing for themselves and their children with ASD

Methods: In North East England, approximately 65% of
children with ASD and their families are included on the
Dasle regional research database (http:/dasIne.org/). In
February 2011, parents were sent a survey that focussed on
knowledge about ASD and genetics, and opinions about
clinical genetic testing; the survey was designed by
experienced ASD clinical academics (members of the AGP),
a clinical geneticist, experts in social policy and ethics, and a
parent of a child with ASD, who also runs the regional branch
of the National Autistic Society. Paper surveys were sent by
post to both parents in each family, with mechanisms for
separate completion and return. An online survey link was
included on the paper version. Reminders were sentto non
respondents.

Results: Responses were received from 377 parents (264
mothers and 113 fathers, from 293 families). The ASD
characteristics of the children of responders and non
responders were very similar.

Most parents overestimated their chance of having another
child with an ASD; 43% of parents reported that having a child
with ASD had affected their decision to have more children. If it
were available, 77% said they would like their child with ASD to
be tested for ‘genes that caused ASD’. Parents were asked if
their child was found to have a gene that caused ASD, whether
theywould like testing themselves — 78% said yes. Parents
were asked hypothetical questions about prenatal testing, and
testing during pregnancy. If it was available, 54% of parents
would like to be tested for ‘ASD genes’ before having another
child. 40% of parents thought that if it was possible to test

a baby during pregnancy, to see what their chances of having
ASD were, this should be available; 24% would not want this,
and 36% were unsure. Parents of children with less well
developed language skills were more likely to want testing.
Parents written responses to survey questions revealed a very
broad range of opinions about testing.

Conclusions: This is the largest survey of its kind to date, and
many parents were positive about genetic testing; however,
opinions varied considerably. Genetic testing of ASD families
will increase over the next few years; opinions about whether
clinical genetic testing should be available will influence its
impact.

109.133 133 ARole for UBE3Ain Structural Plasticity During
the Critical Period of Neocortical Development. P. A
McCoy* and B. D. Philpot, UNC

Background: Ubiquitin-protein ligase E3A (UBE3A, also
called E6-AP) is a HECT domain ubiquitin ligase thatis
encoded for by the UBE3A gene. In many regions of the CNS,
UBE3A undergoes neuronal-specific paternal imprinting,
meaning that UBE3A is expressed from only the maternal
allele. Changes in the gene dosage of UBE3A are strongly
linked to neurodevelopmental disorders such thatincreased
gene dosage of maternal UBE3A has been stronglyimplicated
in autism, while loss-of-function of maternal UBE3A causes
the severe mental retardation disorder Angelman syndrome
(AS), also an autism spectrum disorder. Both disorders are
characterized by functionally severe intellectual and
developmental delays, lack of speech, epilepsy, movement
disorders, and other behavioral deficits. Interestingly, abnormal
dendritic spine numbers and morphology have been observed
in Ube3a-deficient mice, as well as in human patients
postmortem tissue, suggesting that cognitive impairments
associated with AS may arise from deficits in structural
synaptic plasticity. Consistent with this idea, UBE3Ahas been
shown to be necessary for experience-dependent wiring of the
neocortex during the sensory critical period where there is
robust structural and electrophysiological synaptic plasticity.

Objectives: To determine Ube3a’s role in the structural
plasticity of synapses during the experience-driven formation
of neuronal circuits.

Methods: We performed in vivo 2-photon time-lapse imaging
of visual cortical neurons, expressing a Thy-1 driven GFP
reporter, in maternally Ube3a-deficient (Ube3am-#*) AS model
mice and wildtype (WT) litermates during the critical period of
development (P21-30).


http://daslne.org/

Results: General spine density analysis confirmed previous
reports that loss of UBE3Aresults in a decrease in spine
number. To determine if this is due to a decrease in spine
formation or an increase in spine elimination, blind analysis of
these rates as well as the rate of spine turnover is ongoing.

Conclusions: Cognitive impairments associated with AS
could arise due to an altered rate of spine turnover as a
consequence of deficits in spine dynamics during the critical
period for neocortical maturation. This model can be used to
determine how changes in structural plasticity are affected by
loss of UBE3Aduring development and may be used to
determine the efficacy of potential AS treatments for functional
recovery.

109.134 134 Blood Gene Expression Differences Between
Autism Spectrum Disorders and Other Types of
Developmental Delay. S. Letovsky*!, M. E. Causey!, C.
Proulx, J. Skoletsky' and I. Hertz-Picciotto?,
(1)SynapDx Corporation, (2)University of California
Davis

Background:

There is a need for objective biomarkers to assist clinicians
with the diagnosis of childhood neurodevelopmental
disorders. Anumber of investigators have reported changes in
blood gene expression associated with autism spectrum
disorders; a recent paper by Voineagu [1] reviews this
literature.

Objectives:

The aim of this study was to assess whether blood gene
expression could provide a biomarker to distinguish children
on the autism spectrum from children with other conditions
that might present in the same clinical setting.

Methods:

We used Affymetrix U133plus2.0 gene expression microarrays
to profile blood samples from 235 subjects from the CHARGE
(CHildhood Autism Risks from Genetics and the Environment,
[2]) Study. 103 of these subjects were diagnosed as being on

the autism spectrum (ASD) based on ADI-R and ADOS scores.
Of the remaining subjects, 83 had been referred for evaluation
for developmental delay and found not to be on the autism
spectrum (NAR, for non-autism referred); this group included
16 found to be typically developing on evaluation. An additional
group of 49 subjects were recruited as typically developing
controls (TD). Individual genes were evaluated for differential
expression by t-test between the different pairs of groups, and
between each group and the other two.

Results:

Athough initial evaluations showed no significant differences
between the groups, after adjustment for sample and process
variables, including batch effects, and removal of the largest
principal components to account for unknown masking
variables, a significant excess of differentially expressed genes
compared to random class label permutations was observed.
The largest differences were observed between the ASD and
NAR groups. 5-fold cross-validated machine learning using a
radial basis support vector machine classifier yielded an AUC
of .67 for distinguishing between these two groups.

Conclusions:

These results provide support for further research and larger
studies to determine whether gene expression differences can
be informative for differentiating autism spectrum disorders
from other forms of developmental delay. Planned followup
studies include increasing the sample sizes and use of
RNASeq for expression profiling.

[1] Voineagu, |., Gene expression studies in autism: Moving
from the genome to the transcriptome and beyond, Neurobiol.
Dis. (2011), d0i:10.1016/j.nbd.2011.07.017

[2] Hertz-Picciotto I, Croen L, Hansen R, Jones C, Pessah IN
(2006). The CHARGE Study: An epidemiologic investigation
of genetic and environmental factors contributing to autism.
Environ Health Persp 114(7):1119-1125.
http://www.ehponline.org/members/2006/8483/8483 .pdf

109.135 135 De Novo Point Mutations, Revealed by Whole-
Exome Sequencing, Are Strongly Associated with
Autism Spectrum Disorders. S.J. Sanders*! and M. W.



http://www.ehponline.org/members/2006/8483/8483.pdf

State?, (1) Yale University, (2) Yale University School of
Medicine

Background: Multiple studies have confirmed the
contribution of rare variations in chromosomal structure to the
risk for Autism Spectrum Disorders (ASD). Large, multigenic
de novo copy number variations (CNVs) have been found in 5-
10% of probands from families with only a single affected
individual, carrying markedly greater risks than those
associated with common genetic polymorphisms. However,
the overall contribution of de novo single nucleotide variants
(SNVs) to ASD remains to be characterized.

Objectives: To assess the frequency and distribution of de
novo single nucleotide variants (SNVs) in ASD affected
individuals and in their unaffected siblings; to determine if de
novo SNVs carryrisk for ASD; and to identify specific disease
associated de novo SNVs.

Methods: Whole-exome sequencing was performed on 872
individuals in 224 families selected from the Simons Simplex
Collection (SSC). These were made up of 200 quartet families
(father, mother, probands with ASD and unaffected sibling)
and 24 trio families (father, mother and proband). De novo
variants were predicted from the sequencing data and
confirmed by PCR and Sanger sequencing.

Results: We found that de novo, non-synonymous SNVs are
significantly more common in probands than in unaffected
siblings (p=0.01; OR=1.88; 95%Cl: 1.08-3.28). T his difference
is more significant when we consider only those non-
synonymous mutations present in brain-expressed genes
(p=0.006; OR=2.15; CI: 1.10-4.20). In probands we estimate
that atleast 19% of all de novo SNVs, 41% of non-synonymous
de novo SNVs in brain-expressed genes and 77% of
nonsense/splice site mutations in brain-expressed genes carry
risk for ASD. Based on the de novo mutation rate observed in
unaffected siblings, we demonstrate that the observation of
multiple independent de novo non-synonymous SNVs in the
same brain-expressed gene among unrelated probands can
reliably differentiate risk alleles from neutral substitutions. In
the current study, among a total of 279 identified de novo
coding mutations, there is only a single instance in probands,
and none in siblings, in which two independent nonsense

substitutions disrupt the same gene, SCN2A (Sodium
Channel, Voltage-Gated, Type Il, Alpha Subunit), a result that
is unlikely by chance (p=0.01).

Conclusions: In simplex families de novo SNVs carryrisk for
ASD. This risk is most readily apparent for non-synonymous
variants and in brain-expressed genes. Specific mutations can
be associated with ASD by virtue of multiple observations from
different samples in the same gene and this approach offers a
clear route to identify multiple ASD risk-associated genes in
larger cohorts.

109.136 136 Blood-Based Gene Expression Signatures of
Autistic Infants and Toddlers. S.J. Glatt*", M. T.
Tsuang?, M. E. Winn3, S. D. Chandler?, M. Collins?, L.
Lopez2, M. Weinfeld*, C. Carter, N. Schork5, K. Pierce?
and E. Courchesne?, (1)SUNY Upstate Medical
University, (2)University of California, San Diego,
(3)University of California San Diego, (4)University of
California, San Diego, UCSD Autism Center of
Excellence, (5)The Scripps Translational Research
Institute

Background: Autism spectrum disorders (ASDs) are highly
heritable, involve early brain overgrowth, and exhibit clinical
onset during the first years of life.

Objectives: ASD-risk biomarkers expressed earlyin life could
significantlyimpact diagnosis and treatment, but no
transcriptome-wide biomarker classifiers derived from fresh
blood samples from autistic children have yet emerged.

Methods: Using a community-based, prospective, longitudinal
method, we identified infants and toddlers at-risk for ASDs
(autistic disorder and pervasive developmental disorder),
language delay (LD), or global developmental delay (DD), as
well as two groups of typically developing (TD) comparison
children. Diagnoses were confirmed via longitudinal follow-
up. Each child’s mRNAexpression profile in peripheral blood
mononuclear cells (PBMCs) was determined by microarray.

Results: 61 potential ASD biomarkers were discovered in one
half of the sample and used to build a classifier with high
diagnostic accuracy for sorting the subjects in the remaining
half of the sample.



Conclusions: The mRNA expression abnormalities reliably
observed in PBMCs, which are safely and easily assayed in
babies, offer the first potential peripheral blood-based early
biomarker of risk for autism in infants and toddlers; future work
should verify these biomarkers and evaluate if they may also
serve as indirect indices of deviant molecular neural
mechanisms in autism.

109.137 137 Common SNPs, Rare CNVs... and the
Expression Network Between?. Y. Cheng', K. Tsang’,
E. Frank' and L. A Weiss*2, (1)UCSF, (2)UCSF
Department of Psychiatry, Institute for Human Genetics

Background: Recentgenetic studies in common, complex
heritable disease like autism spectrum disorders have met
success in two arenas: geneticists like to divide differences
among individuals into ‘common polymorphisms’ and ‘rare
variants’, and often argue about which kind of variation will be
more importantin disease risk. Both kinds of results provide
challenges to direct translation into neurobiological
understanding of autism, as they rarely reveal easily
interpretable protein-coding mutations. Common
polymorphism association signals often fall in noncoding
sequences or between genes, and rare variants in autism have
primarily been large deletions and duplications including
many brain-expressed genes.

Objectives: | will describe an approach to ‘pathway definition
using gene expression data that can unite a number of autism-
implicated common polymorphisms and rare variants into a
network with functional implications.

Methods: In a previous genome wide association study
(GWAS), significant association with autism was detected near
the SEMAbA gene, which has also shown evidence for
reduced expression in autism (Weiss et al, 2009). Here we
have used public expression and genetic data in controls to
define eQTLs and master regulators for SEMAS5A expression
in lymphoblast cell lines. We have gone on to test for SNP
association and CNV association in autism datasets within
these putative expression networks using set-based
approaches. Further, we have used RNAi knock-down
techniques in lymphoblast cell lines to functionally validate the
genetic-expression networks we have identified.

Results: We have identified SNP association in one large
autism GWAS dataset. We have identified CNV association in
4 autism datasets. We also show cellular expression data for
human lymphoblast cell lines.

Conclusions: Our approach of defining an expression
regulatory pathway for a SNP-associated candidate gene has
revealed additional common, and now rare, variants
associated with autism and may provide a framework for
identifying which rare CNVs are likely to contribute to autism
risk.

109.138 138 Genetic Abnormalities in Adults with Autism
Spectrum Disorders. G. Stobbe*, F. Hisama, L.
Hudgings, O. Thompson and R. Wu, University of
Washington

Background:

Autism Spectrum Disorder (ASD) is a condition impacting
individuals lifelong and results in needs across a variety of
domains. Genetic factors contribute significantly to the
development of ASD. The diagnostic yield of clinical genetic
testing in children with ASD is as high as 17-21%. Genetic test
abnormalities can influence medical treatment and health
screening for ASD individuals, while also influencing family
planning for these individuals and their siblings. Despite the
benefits as well as the impact of ASD on society, no study has
been conducted of genetic abnormalities in ASD adults.

In our experience, the majority of ASD adults have either never
had genetic testing or the testing was done long ago and did
not benefit from the increased yield of modern genetic testing
utilizing comparative genomic hybridization (CGH) techniques.
Therefore, the prevalence of genetic abnormalities in adults
with ASD is unknown.

Recently, a study of adults with intellectual disability (ID)
revealed a prevalence of genetic abnormalities higher than
predicted by pediatric studies of ID. Itis hypothesized that this
higher yield reflects a tendency to test adults with more severe
ID, thus increasing the percentage of individuals with
abnormalities.

Objectives:



The primary objective is to determine the prevalence of
clinical genetic test abnormalities in ASD adults.

Asecondaryobjective is to describe characteristics of the
genetic abnormalities as well as physical and demographic
features of individuals with these genetic abnormalities as
compared to those without genetic abnormalities.

Methods:

All ASD adults age 18 and over seen in the UW Adult Genetics
Clinic between July 1, 2009, and March 30, 2012, will be
offered to participate. Currently, this includes approximately 35
subjects with an estimated 40-50 subjects total at the time of
final analysis. Both retrospective and prospective chart
analysis will be conducted depending on the time the patient
was seen in the clinic. Data abstracted will include age, sex,
ASD diagnostic subtype, genetic test results, imaging results,
EEG results, neuropsychological test results, physical exam
features, medical history, medications, family history,
developmental history, and social demographics such as level
of education, employment status, and living situation. Clinical
and demographic features will be compared between
individuals with genetic abnormalities versus those without.

Results:

We hypothesize a greater prevalence in detecting genetic
abnormalities as compared to similar studies in ASD children,
as we would predict testing of adults focuses on a more
severelyimpacted subgroup. We also hypothesize a greater
prevalence of genetic abnormalities in ASD individuals with
abnormal physical exam features and more severe functional
deficits.

Conclusions:

The importance of this studyis in providing information to help
guide clinicians in decision-making regarding genetic testing
for adults with ASD. T he large sample size will allow clinicians
to better understand expected test results in adults with ASD
and the clinical and demographic features associated with
these genetic test abnormalities.

109.139 139 The CNVModule of AutDB: ANew Resource for
the Clinical Genetics of Autism Spectrum Disorders. E.
Larsen* and S. B. Basu, MindSpec Inc.

Background: The advent of increasingly sensitive genome-
wide scanning arrays has led to the discovery of numerous
submicroscopic chromosomal deletions and duplications,
more commonly known as copy number variants (CNVs),
throughout the human genome. CNVs are considered to be
one of the leading genetic causes of neuropsychiatric
disorders, with an estimated 10-20% of autism spectrum
disorder (ASD) cases resulting from the presence of one or
more CNVs in an affected individual. Anumber of recurring
CNVs with some degree in prevalence in autistic populations
have been identified; however, the pathogenic relevance of the
vast majority of CNVs identified in autistic cases remains
unclear. The necessity of determining and prioritizing
potentially pathogenic CNVs in individuals with ASD is of great
importance, as chromosomal microarray (CMA) screening of
autistic individuals is increasingly being used to identify CNVs
that confer at least some degree of risk of disease. This
information will be essential in the interpretation of genetic
screening results in newborns and the subsequent
identification of potentially at-risk individuals before the onset
of disease.

Objectives: The CNV module of the autism genetic database
AutDB (http:/mindspec.org/autdb.html) has been designed to
function as an online resource for the ASD research
community and consists of detailed annotations of published
scientific reports in which one or more CNVs have been
identified in an ASD population cohort. In order to determine
the global risk conferred by a given CNVin individuals with
ASD, we performed a critical assessment of CNVs that were
observed in ASD cohorts across multiple published reports in
the CNVmodule database using a range of mathematical,
statistical, and bioinformatics analyses.

Methods: We prioritized CNV loci from these published reports
based upon a number of criteria, including the number of
studies in which a CNV was observed at that locus, the
frequency of a CNV at that locus within ASD and control
populations, the gene content of the CNV, and the mechanism
of CNVinheritance.


http://mindspec.org/autdb.html

Results: While a number of previously characterized recurring
CNVloci were among the highest ranking loci, a number of
less well-characterized loci were also identified that warrant
further investigation.

Conclusions: We anticipate that the CNV module of AutDB will
be a valuable resource for the clinical genetics of autism
spectrum disorders.

109.140 140 The Human Gene Module of AutDB: A Gene
Reference Resource for Autism Research. T.
Wadkins* and S. B. Basu, MindSpec Inc.

Background: Astrong genetic component underlying ASD has
been firmly established from various lines of studies. Genomic
advances have led to the identification of hundreds of ASD
candidate genes. Recently, submicroscopic copy number
variations (CNVs) were also strongly associated with ASD.
Furthermore, ASD is consistently associated with a number of
specific genetic disorders caused by a single gene mutation,
such as Fragile X Syndrome. The high genetic heterogeneity
of ASD poses an enormous challenge for understanding its
etiology. For this reason, we have developed an autism gene
database, AutDB, for ongoing curation of genes linked to the
disorder. AutDB is a disease-specific database model which
curates information for all known ASD-linked genes ranging
from monogenic to risk-conferring candidates. Candidate
genes are richly annotated for their relevance to autism and
range of molecular functions. In this manner, AutDB serves as
an up-to-date, annotated resource of ASD candidate genes
which provides a bioinformatics framework for understanding
the pathogenesis of ASD.

Objectives: The human gene module of the autism genetic
database AutDB has been designed to function as an online
resource for the ASD research community and consists of
detailed annotations of published scientific reports in which
one or more genes have been identified in patients with ASD.
We describe the design and integration of the database as
well as describe generation of enriched reference profile.

Methods: We generated a functional and expression profile
using bioinformatics tools such as DAVID and Bioconductor
using data from the human gene module of AutDB which was

then used to screen the genome to generate potential ASD
candidate genes.

Results: While a number of previously strongly associated
genes were identified from the screen, we also identified a
number of novel putative ASD risk genes which should be
prioritized for future research.

Conclusions: We anticipate that the human gene module of
AutDB will be a valuable resource for autism research as it
allows for large scale systematic analysis to help solve some
of the complexities of a heterogeneous disorder like ASD.

109.141 141 Evaluation of GABA(A) Receptor (GABAAR)
Subunits Polymorphisms in An Argentinean Population
of Autism Spectrum Disorders (ASD). C. V. Sesarini*!,
A R.Cajal', L. Costa’, M. Naymark?, M. Garcia Coto?,
R.C. Pallia2, G. E. Agosta?, N. Grafiana* and P. F.
Argibay', (1)Instituto de Ciencias Basicas y Medicina
Experimental (ICBME), Hospital ltaliano de Buenos
Aires, (2)Hospital ltaliano de Buenos Aires, (3)Centro
de Investigaciones del Desarrollo Psiconeurol6gico
(CIDEP), (4)Hospital Carlos G Durand

Background: Some forms of ASD may be associated with
disproportionate high level of excitation (weak inhibition) in
neural circuits. More excitable cortex is more poorly
functionally differentiated and would lead to broad-ranging
abnormalities in cognition and motor control. Moreover, ‘noisy
(hyperexcitable) cortex is inherently unstable and susceptible
to epilepsy.

ASDs can be conceptualized as a genetic dysfunction that
disrupts development and function of brain circuits mediating
social cognition and language. Disconnection between
different cerebral modulus, as result of congenital disturbance
of cerebral development, could lead to altered information
processing. The neocortical architecture is organized in
minicolumns of functionally-related glutamatergic and
GABAergic neurons processing together thalamic input.
GABAergic neurons participate in controlling functional
integrity and segregation in minicolumns providing lateral
inhibition of activity coming from bordering ones.
Polymorphisms in GABAa-R subunits have been associated



with epilepsy. Indeed, GABAergic abnormalities have been
involved in ASD.

Objectives: To evaluate polymorphisms in GABAa-R subunits
genes in Argentine ASD patients versus healthy controls.

Methods: 136 ASD (DSM-IV) and 104 controls were included.
Eighteen SNPs were genotyped in GABAA-R subunits: a1
(GABRAT1), 33 (GABRB3), d (GABRD), y2 (GABRG2) through
PCR-RFLP and DNA-sequencing. Allele and genotype
frequencies, HWE and LD were analysed using UNPHASED
3.1 and SNPStats; and chromatograms using DNAST AR
Lasergene. Restriction enzymes’ (Vspl-rs4906902, BstUI-
rs20317, Ncol-lis-289-met) products were visualized on 3%
agarose gel.

Results: Eleven polymorphisms studied (GABRA1: ala-322-
asp; GABRB3: rs57294806; GABRD: glu-177-ala, rs6688232,
rs3795278, rs3795279, arg-220-his, rs34122464, rs75981360;
and GABRG2: lis-289-met, rs17855004) were not observed in
controls or ASD patients.

No significant differences in allele and genotype frequencies
(p>0.05) were observed between patients and controls for
SNPs in GABRB3: rs3212337, rs3212338, rs4906902,
rs20317; GABRD: rs41307846, novel rs140480490: -/C; and
GABRG2: rs211037; both populations in HWE (p>0.05). SNPs
in GABRB3 were in LD (p<0.05), but not polymorphisms in
GABRD (p>0.05). Worth noting, rs41307846-GABRD and
rs211037-GABRG2 were in LD (p=0.0187). Remaining
combinations were notin LD (p>0.05). No significant
difference between cases and control was found in the
haplotype study. Although to mention, haplotypes AA-
(rs3212337,rs4906902, no-C insertion: rs140480490), AT A-
(rs3212337,rs3212338, rs4906902, no-C insertion
rs140480490) and AAC- (rs3212337, rs4906902, rs20317, no-
C insertion rs140480490) showed marginal significant
association with ASD (p<0.075).

No significant difference between sexes was observed (p>
0.05).

Conclusions: Eleven SNP analysed, and described
elsewhere, in GABRA1, GABRB3, GABRD and GABRG2 were
not presentin our Argentinean population (neither patients nor

controls), not contributing to the ASD phenotype. Aithough the
rest of the polymorphisms studied did not show significant
association with ASD individuals, haplotype results in GABRB3
and GABRD should be taken into consideration for further
studies. Clinical data from patients (clinical and cognitive
symptoms associated with loss of cortical GABA-dependent
inhibition) and inclusion of more patients will help evaluate
whether haplotypes are associated with a subset of ASD with
specific clinical and behavioural phenotypes.

This line of research focus on the development of neural
circuits and systems that underlie language processing, along
with social and affiliate behaviours in an effort to understand at
least some forms of ASD.

109.142 142 Screening for Variants in the PTEN Gene in ASD
Patients in Saudi Arabia. A Adi, B. A Al Tawil, M.
Aldosari*, A. Amuslamani, M. Nester, M. Ghannam, B.
F.Meyerand N. Al Tassan, King Faisal Specialist
Hospital and Research Center

Background: Autism Spectrum Disorders (ASD) represents a
group of complex developmental disorders characterized by
varying degrees of delay or impairment in social interaction
(e.g. poor eye contact) and communication with restricted and
repetitive/stereotyped patterns. Macrocephaly was observed in
ASD patients, where about 80% of ASD patients have a head
circumference greater than the 50th percentile, and 20% have
a head circumference above the 98th percentile. PTEN gene
mutations were previously reported in individuals with ASD,
mental retardation, developmental delays accompanied by
macrocephaly, and to date 24 mutations in patients with ASD
and macrocephaly were identified but the exact functional
implications of these mutations are not fully investigated.

Objectives: Screen the entire coding region of PTEN in ASD
patients from multiplex and singleton consanguineous
families from Saudi Arabia.

Methods: The diagnosis of ASD was established by two
independent evaluations by experienced clinicians utilizing
DSM-IV criteria. Children were also evaluated by a
multidisciplinary team specialized in evaluating children with
ASD. All clinical data including head circumference size were
recorded. The entire coding sequence of the PTEN gene was



amplified and PCR products were sequenced using Sanger
sequencing. Segregation of potential pathogenic variants was
also investigated in family members when available.

Results: 48 patients diagnosed with ASD (from 9 multiplex
families and 27 singleton cases) were screened for mutations
in the PTEN gene. Some of these patients had macrocephaly.
Atotal of 15 variants identified in the samples (8 coding and 7
non-coding). Of the coding variants, 4 were previously reported
while 4 variants were novel substitution mutations. The non-
coding variants were 1 reported and the rest are novel intronic
variants.

Conclusions: None of these variants segregated with the
phenotype, indicating that they might represent polymorphisms
rather than pathogenic mutations. However, we can't rule out
the possibility that some of these variants might have an
influence on this complex phenotype.

109.143 143 DNA Methylation of the Oxytocin Receptor
(OXTR) and Associated Genes in Autism Spectrum
Disorder (ASD). D. Butcher*, D. Grafodatskaya’, R.
Rajendram?, S. Goodman', Y. Lou', C. Zhao', S. W.
Scherer?, W. Roberts!, E. Anagnostoud and R.
Weksberg', (1) The Hospital for Sick Children, (2) The
Centre for Applied Genomics, The Hospital for Sick
Children, (3)Holland Bloorview Kids Rehabilitation
Hospital

Background: Autism spectrum disorders (ASD) are a group of
childhood onset neurodevelopmental disorders characterized
by problems in social interaction and communication as well
as repetitive behaviours. Studies in children with autism have
demonstrated lower levels of oxytocin (OXT) in the blood
compared to typically developing, age-matched children. It
has been suggested that dysfunction of the OXT pathwayis
associated with features of autism such as repetitive behaviour
and impaired social cognition. Treatment of ASD patients with
OXT to ameliorate these behaviours has been proposed.

Objectives: Previously a studyin a small population reported
increased DNA methylation of the oxytocin receptor (OXTR) in
lymphocytes of patients with autism. These changes were also

demonstrated in post-mortem samples from the temporal
cortex of autism patients. Our objective was to determine the
DNAmethylation pattern of the OXTR promoter and
investigate the methylation of genes in both the oxytocin (OXT)
and vasopressin (AVP) pathways in a larger cohort of patients
with ASD.

Methods: Blood DNA from patients with ASD were sodium
bisulfite converted. DNA methyiation patterns of genes in the
OXT and the AVP pathways were assessed using the lllumina
Human Methylation27K microarrays or targeted
pyrosequencing. Data was extracted from the microarray data
for AVP, OXT, AVPR1A, AVPR1B, AVPR2 and the promoter of
OXTR. Methylation of the 5’UTR of OXTR, a region previously
described to have altered DNA methylation in ASD and not
represented on the microarray, was assessed using
quantitative sodium bisulfite pyrosequencing of 8 CpGina
cohort of ASD patients and controls.

Results: Targeted DNA methylation analysis of the 5’-UTR
CpG island of OXTR demonstrated no difference in DNA
methylation of the region between ASD cases and controls.
However, in 8% of the male ASD samples there was an
increase in DNAmethyiation at one of the CpG sites previously
reported to have increased methylation in association with
ASD. There was no statistical DNA methylation difference in
AVP, OXT, AVPR1A, AVPR1B, AVPR2 or the promoter of OXTR
between cases and controls.

Conclusions: DNAmethylation alterations in the OXT pathway
may be relevant to both ASD phenotype and treatment options.
Methylation of OXTR could be an important modulator of
response to oxytocin (OXT) treatment in which case the
methylation pattern of OXTR could be a useful tool in
determining the appropriateness of OXT treatment for
individual patients.

109.144 144 Disclosing Results of Autism Genomic Testing—
Systematic Review and Applying Its Results to Clinical
Practice. B. Chung*!, D. Cheuk?, M. Tang?, E. Laus, Y.
K.Chan3and Y. L. Lau4, (1)The Univeristy of Hong
Kong, (2)Queeh Mary Hospital, (3) Tsan Yuk Hospital,
(4) The University of Hong Kong



Background: An 8-year old patient with Asperger syndrome
and multiple medical problems participated in an array CGH
research project. A94kb paternally-inherited 1942.2
duplication was detected. T his region includes DISC1
(Disrupted in schizophrenia 1) gene and its duplication has
been reported in 2 brothers with autism and healthy otherwise
(Clin Genet 2010:77; 389-394). DISC1 is an interesting gene
associated to schizophrenia, bipolar disorder and autism,
however the interpretation of causalityis difficult for such a rare
variant in neuropsychiatric illness and poses a challenge in
the result disclosure.

Objectives: We aimed to determine opinions from the
available literature about: 1. whether individual genomic
research results should be disclosed to participants; 2. what
types of results should be disclosed; and 3. what factors affect
these decisions.

Methods: We performed a systematic review with
comprehensive search of MEDLINE and EMBASE for
quantitative and qualitative studies on the opinions of
researchers and participants, in the context of autism genomic
research. We included only English publications. Papers
presenting ethical arguments alone were excluded.

Results: We identified 2 quantitative and 1 qualitative studies.
The 2 quantitative surveys involved only researchers (N=168)
or participants (N=158) with response rates of 40% and 41%
respectively. The qualitative studyinvolved both (23
researchers and 34 participants) and the response rate was
not stated. Amost all (97%) participants wished to obtain
individual research results, whether favorable or not,
irrespective of whether they would act upon the results.
Maijority of researchers (80%) agreed that clinically significant
findings should be disclosed, while those of uncertain
significance should not be reported (85%). “Clinical
significance” depends on whether the genetic finding is
robust, well-replicated, or incidental. Researchers with clinical
interpretive role or capability to explain the results are more
inclined to disclose. Integrating the opinions of both parties,
the qualitative study found that report ability is related to
perceived meaning to participants, evidentiary standards, and
epistemological commitments regarding the role of genetics

in autism and concluded that disclosure standards remained
context-specific and not universal.

Conclusions: Our systematic review provides limited
guidance on genomic research disclosure and the meaning
of “clinical significance” remains subjective and poorly
defined. All included studies are susceptible to response bias
and selection bias limiting validity and generalizability. Based
on our understanding of the family's wish prior to informed
consent, we chose to disclose the finding with detailed genetic
counseling, emphasizing the scarcity of evidence to support
the apparent clinical significance of the DISC1 duplication.
The father of the participant decided to withdraw from the
project, opted not to receive any further information, but still
allowed us to report the research findings for the contribution
to science. Research with larger samples evaluating different
scenarios is needed to guide the decision-making process on
result disclosure and to explore the ethical and legal
responsibility of researchers. However, the ultimate disclosure
standards will be context-specific and require individualized
considerations for different participants, given the complexity
of the issue.

B Chung and D Cheuk have equal contribution

109.145 145 Using Cluster Analysis to Define Subgroups of
Phenotypic Expression for Autism Spectrum Disorders.
0. J. Veatch*!, B. Yaspan', N. Schnetz-Boutaud', M. A
Pericak-Vance? and J. L. Haines?, (1)Center for Human
Genetics, Vanderbilt University, (2)University of Miami,
(3)Vanderbilt University

Background:

Previous studies established a strong influence of genomic
variation in the etiology of Autism Spectrum Disorders (ASD).
While associated genomic regions have been identified, the
estimated effect sizes for these regions are small and
combined evidence from numerous genetic analyses does not
explain the highly heritable nature of the disorder. Disorders
diagnosed within the autism spectrum are heterogeneous
regarding phenotypic presentation. T his wide variabilityin
clinical manifestation is a potential explanation for difficulties
in identifing common genetic variation associated with ASD.



Objectives:

We chose to use multivariate clustering to explore ASD
phenotype data in an attempt to uncover highly similar genetic
sub-groups. Our hypothesis is that by sub-grouping individuals
relative to behavioral and clinical exam information our power
to detect genes influencing risk for ASD will be greatly
increased.

Methods:

For cluster analyses, we included Autism Diagnostic Interview-

Revised (ADI-R) scores, Autism Diagnostic Observation
Schedule (ADOS) scores, Vineland Adaptive Behavior Scale
(VABS) scores and head circumference measures for 1,689
affected individuals from Caucasian families in the Autism
Genetic Research Exchange dataset. Weights were assigned
to each measure to allow equal contribution of the ADI-R,
ADOS, VABS and head circumference in cluster analyses.
Seven different clustering methods were evaluated for internal
validity and cluster stability while partitioning the datasetinto
anywhere from 2 to 12 clusters. Kruskal-Wallis equality-of-
populations rank tests were subsequently done on
untransformed scores to determine the distributional variation
of scores between clusters. Cluster validation was also done
by permuting phenotype data across individuals 1,000 times,
clustering the permuted data and calculating the Hubert-
Arabie Adjusted Rand Index to compare clustering of the real
data to permuted data. Intra-cluster family structure was
evaluated by calculating the odds of individuals being
assigned to the same cluster given a familial relationship.

Results:

The best validity and stability scores were for agglomerative
clustering with the dataset partitioned into two groups, one
cluster with 1,136 individuals and a second cluster with 550
individuals. The agglomerative coefficient was 0.78 indicating
strong clustering structure identified in the dataset. The
average Hubert-Arabie Adjusted Rand Index when comparing
real data results to permuted results was 0.0012 meaning
partitioning of real data was significantly better than
partitioning permuted data. Kruskal-Wallis results showed that
all input variables were significantly different (p<0.0001)

between the resulting clusters. Examination of the variables
indicates thatindividuals with more severe measures for most
variables are placed into the same cluster. The odds ratio
determined for family structure within clusters was
approximately 1.42 (p<0.0001) suggesting it more likely for
related individuals to cluster together than unrelated
individuals.

Conclusions:

This approach to ASD gene discovery allows effective
evaluation of a broad array of data, enabling more complete
phenotype definitions for ASD datasets. The data indicating
that related individuals are more likely to be assigned to the
same cluster when clustering on phenotype data suggest that
clinical variability of ASD is related to underlying genetic
variability. Our results suggest that more effective methods of
phenotype definition will increase power to detect genetic
factors influencing risk for ASD.

109.146 146 Applying Atomistic Modeling to Predict NLGN3
Isoform Binding to Neurexin 1- Beta. N. Doan*!, T. A
Deisher', S. D. Solares? and Z. Talebizadeh3, (1)Sound
Choice Pharmaceutical Institute, (2)University of
Maryland , (3)Children's Mercy Hospital and University
of Missouri-Kansas City

Background:

Neurexins (NRXN) are pre-synaptic proteins that trigger post-
synaptic differentiation through neuroligins (NLGN), which in
turn trigger pre-synaptic differentiation. Both partners undergo
alternative splicing, conferring selectivity for their counter-
structures. Apoint mutation (R451C) in X-linked neuroligin
(NLGN3), identified in two brothers with autism spectrum
disorders (ASD), leads to endoplasmic reticulum retention of
the mutated protein and reduced neurexin binding. However,
population screening indicates that NLGN and NRXN
mutations are rare among ASD individuals. Talebizadeh etal.
recently identified multiple alternatively spliced NLGN3
isoforms. T his finding raises an important question as to
whether these isoforms have different binding affinity to
neurexins.

Objectives:



To perform atomistic simulations to explore the binding
interactions of various NLGN3 isoforms with neurexin 1-beta
(NRX1B).

Methods:

Exon boundaries of identified NLGN3 variants amplified from
lymphoblastoid derived RNAs were verified by DNA
sequencing. Predicted protein structures were generated
using the I-T ASSER software. The published crystal structure
of NLGN4X, highly homologous to NLGN3, interacting with
NRX1p from the Protein Data Bank and publications was used
to determine potential binding residues between all variants of
NLGN3 and NRX18.

Software tools (Co-threading of Protein-Protein complex
structures (COTH), Z-DOCK and Rosetta Dock server) were
applied to dock each variant of NLGN3 with NRX1p to
calculate binding affinities. Stability of docked structures was
evaluated using NAMD, a scalable Molecular Dynamics
protocol, used to optimize and equilibrate 3D structures of
each NLGN3 variant prior to docking with NRX1p.

Results:

Encoded peptides by NLGN3 exons 6, 7 and 8 have direct, salt
bridge and polar interactions with NRX1[3. Exon 7 encoded
peptide is involved in crucial NLGN-NRXN Ca?*-mediated
binding. Since the above exons play an importantrole in
binding, splicing out these exons could lead to unfavorable
binding energy. This is supported by preliminary docking
results obtained with Rosetta, which predict unfavorable
binding energy for alternatively spliced NLGN3 isoforms that
lack domains coded for by multiple exons.

Conclusions:

Applied atomistic modeling suggests that alternatively spliced
NLGN3 isoforms maylead to differences in the calculated
binding energy for docking with NRX1B. In particular, isoforms
that lack corresponding residues for exons 6, 7 and 8 may
exhibit significantly diminished neurexin binding and synaptic
differentiation compared with the full length isoform.

109.147 147 T actile Sensitivity Phenotypes Associated with
Variation in the Autism Candidate Gene GABRB3 in
Typical Developing Children. T. Tavassoli*', B.
Auyeung', L. Murphy?, S. Baron-Cohen' and B.
Chakrabarti®, (1)Autism Research Centre, University of
Cambridge, (2)ARC, (3)University of Reading

Background: Autism Spectrum Conditions (ASC) and autistic
traits are highly heritable. Atypical sensory sensitivities are one
of the core features of ASC. However little is known about
mechanisms underlying normative variability in sensory
sensitivity. Arecently developed mouse model of autism with a
heterozygous gabrb3 deletion showed increased tactile
responsiveness in male mice (DeLoreyetal., 2010). No study
in humans has examined the role of variability of the GABRB3
gene on tactile sensitivity. T herefore we conducted two
genetic association studies of tactile perception in typically
developing children.

Objectives: The aim was to test an association between tactile
sensitivity phenotypes (self-report and experimental
measurement) and variation in the autism candidate gene
GABRBS.

Methods: T actile sensitivity was measured using a sensory
questionnaire, the Short Sensory Profile (SSP) (n=87), and
experimentally using a touch assessment test (Semmes
Weinstein Von Frey Aesthesiometer for Touch Assessment
test) (n=39).

Results: Experimentally measured tactile sensitivity thresholds
were nominally associated at p<.05 to 13 SNPs from GABRBS3.
SSP tactile scores were nominally associated with 6 SNPs.

Conclusions: These are the first human studies to show an
association between GABRB3 and tactile sensitivity measured
using a sensory questionnaire and experimentally measured
tactile thresholds. This association should be tested in cases
of ASC towards a better understanding of the underlying
causes of their sensoryissues.

109.148 148 Autism Incidence and Association with MECP2
Variants on a Positively-Selected Haplotype in North-
Eastern China. X. Zhou*', Y. Xu?, L. J. Wu', Q. Ayub?,
C. Tyler-Smith2 and Y. Xue?, (1)Public Health College



of Harbin Medical University, (2)Wellcome Trust
Genome Campus

Background: Autism is a developmental disorder
characterized by social interaction deficit, language
impairment and repetitive behaviours with restricted interests.
Its worldwide prevalence varies between 4.2%0 and 12.1%o,
with a male: female ratio of 4:1. There is a substantial genetic
contribution to autism susceptibility. However, few studies have
been carried outin Chinese populations, which account for
one-fifth of the world population, and itis unclear to what
extent the incidence and genetic susceptibility landscape are
similar to those in Western populations.

Objectives: The objectives were to studythe general
epidemiological features of the autism in North-eastern of
China, to replicate the association of rs2734647 in the MECP2
gene in a Chinese autism cohort collections light of the
evolutionary history of this locus.

Methods: Across-sectional investigation and stratified cluster
sampling methods were used in the epidemiological study.
ASD cases(n=649) and controls (n=592) from North-eastern
China were recruited in the study. A case-control association
analysis was used to test the association between MECP2
rs2734647 and the Chinese Han population. Summary
statistics and a likelihood ratio test were used to test the
pattern of variation in resequencing data from a ~20kb region
of the MECP2 gene for consistency with neutral evolution in 4
HapMap populations (YRI, LWK, CEU and CHB).

Results: Our epidemiological investigation from North-eastern
China showed that the prevalence of autism was 2.27%o,
rather lower than other reports. However, the male: female
ratio was much higher (7.0:1). We successfully replicated the
association of rs2734647 with autism (p=0.039) in our case-
control collection from North-eastern China. The protective
allele is present at high frequency (>80%) in the HapMap CHB
and JPT samples and an evolutionary investigation showed
significant departures from a neutral pattern of evolution with
the Fayand Wu'’s H statistic or a likelihood ratio test, indicating
thatitlies on a haplotype that has been positively selected in
East Asian populations.

Conclusions: MECP2 rs2734647 is also associated with
autism in Chinese population and the haplotype carrying the
derived allele for this variant appears to have been positively
selected in early human history, but now contributes to the
incidence of autism in China. The SNP which is located in a
highly conserved region in the 5 UTR of the gene, could have
functional importance.

109.149 149 Dravet Syndrome- Genetic Analysis of SCN1A
and PCDH19 Mutations for 17 Chinese Children. V. C.
N. Wong*, A K. Y. Kwong and C. W. Fung, The
University of Hong Kong

Background: For Dravet syndrome (DS), 80% had mutation in
SCN1Agene, which encoded a woltage-gated sodium
channel. Recent study demonstrated that 16% of SCN1A-
negative patients had mutations in protocadherin-19
(PCDH19) genes.

Objectives: The present study examined the genetic
mutations in Chinese DS children and assesses the
relationship between mutation and phenotype.

Methods: DNAof 17 DS in The University of Hong Kong was
screened for SCN1Amutation using polymerase chain
reaction and direct sequencing. SCN1A-negative female
patients were then screened for PCDH19 mutation.

Results: For DS, 82% (14/17) had SCN1Amutations-
truncating mutations (6), splice site mutations (2) and
missense mutations (6). These mutations affected Nay1.1
protein functions by pathogenicity assessments including
conservative, SIFT and Align-GVGD analyses. We found a
relationship between the type of mutation and the degree of
intellectual disability (p<0.05), with truncating/ splice site
mutations associated with moderate/ severe mental
retardation. At the evolution of the disease, 79% (11/14) of DS
patients with SCN1A mutations had features which fitinto the
diagnostic criteria of autism spectrum disorder (ASD). 57%
(8/14) had history of vaccination-induced seizures. One of the
two female SCN1A-negative patients had PCDH19 mutation.

Conclusions: High percentage of genetic mutations was
identified in our Chinese cohort of Dravet Syndrome.
Pathogenicity assessment demonstrated that the mutations



were linked to the phenotypes of Dravet syndrome. Our
detection of high frequency of ASD (79%) and vaccination-
induced encephalopathy (57%) in those DS with SCN1A
mutation suggested evaluating ASD with epilepsy or
vaccination induced encepalopathic children for any
relationship between SCN1Amutations.

109.150 150 Genome-Wide Transcriptome Profiling Reveals
the Functional Impact of Rare De Novo CNVs and
Recurrent Events At 16p11.2 and 7q11.23 in ASD. R.
Luo*', S. J. Sanders?, Y. Tian3, |. Voineagu?, N. Huang?,
S.H.Chus, L.Klei’, C. Cai8, J. K. Lowe?, J. Ou*, M. E.
Hurles, B. Devlin?, M. W. State2 and D. H. Geschwind3,
(1), (2)Yale University School of Medicine, (3)University
of California, Los Angeles, (4)UCLA, (5)Wellcome Trust
Sanger Institute, (6)Carnegie Mellon University,
(7)University of Pittsburgh School of Medicine,
(8)University of California Los Angeles

Background: Autism Spectrum Disorders (ASDs) are defined
by a triad of social deficits, language dysfunction, and
repetitive behavior or restricted interests. Recent studies have
implicated copy number variation (CNV) as a major genetic
cause of ASD. However, the functional impact of these variants
is largely unexplored.

Objectives: Given that structural variation can be causal in
some cases of autism, we reasoned that CNVs would
significantly up- or down-regulate the expression of specific
genes, and that these changes could be detected by
expression arrays. Furthermore we reasoned that recurrent
CNVs would resultin convergent expression changes, and that
these changes would associate with measurable phenotypes.

Methods: We performed functional genomic analyses in
lymphoblast cell lines from 439 discordant siblings over 244
Simons Simplex families on lllumina Human Ref8 version2
chip. The distribution of gene expression was analyzed in
autistic probands and unaffected sibling populations. Genes
that were 2 or 3 standard deviations (SDs) further from average
expression levels were deemed potential outliers genes
(dysregulated genes). We compared the dysregulated
molecular pathways in affected versus unaffected siblings by
this outlier analysis. We then integrated the transcriptome
profiling with the copy number variations (CNVs) identified in

the same population via different statistical analyses including
odd ratios, multivariate linear regression. We further explored
the functional study of CNVs via analyzing the genes’
haploinsufficiency. Also, we examined the relationship
between gene expression and head circumference phenotype
via multivariable linear regression.

Results: Our results show that outlier genes identified in
probands, but notin unaffected siblings, fall into neural-related
pathways as development/ neurogenesis/ synaptogenesis (p =
9.54E-03), and synaptic cell adhesion (p = 2.0E-02).
Intersection of the expression data with the CNV data on the
same population (Sanders etal. 2011, in press), we
demonstrate that outlier genes show significant enrichment
within the most pathogenic CNVs (rare de novo CNVs). For
rare non-recurrent CNVs not known to be associated with
autism, by permutation test, we prioritized deletions at 3927,
3p13 and 3p26 and duplications at 2p15 and 3q14, all of
which show significant enrichment of outlier genes compared
to genome background. For recurrent CNVs known to be
associated with autism, we demonstrate that dysregulated
genes enrich in distinct pathways in 16p11.2 microdeletions,
microduplications, and 7q11.23 duplications, which provides
a potential molecular explanation of their different penetrance.
Our analyses also show that specific genes, including TAOK2,
CORO1A KCTD13 and QPRT within the 16p CNV interval are
correlated with differences in head circumference.

Conclusions: This studyis the first to provide evidence that
pathogenic structural variants lead to transcriptome alterations
in ASD at a genome-wide level and demonstrate the utility of
this approach for prioritization of genes for further downstream
functional analysis subsequent to a whole genome screen.

109.151 151 Global DNA Methylation Changes in Brain
Tissues From Individuals with Autism. V. W. Hu*, Y.
Hong and M. Xu, The George Washington University
School of Medicine and Health Sciences

Background: Although epigenetic changes have been
proposed to playa role in the etiology of autism, there has
been no studyto date which has investigated global
methylation changes in the brain of individuals with autism.



Objectives: The goal of this study was to identify differentially
methylated genes in brain samples from individuals with
autism that may be relevant to the neuropathology of autism.
To accomplish this, we performed global methylation profiling
of post-mortem tissues from the frontal cortex (BA9/10) and
cerebellum of 7 and 8 male individuals with autism,
respectively, and compared the methylation profiles with that of
age- and sex-matched controls.

Methods: Genomic DNAwas extracted from the brain tissues
using Qiagen’s DNeasy columns and protocols. DNA
enriched for methylated regions was isolated using
Epigentek’'s Methylamp Methylated DNA Capture (MeDIP) Kit.
Affymetrix Human Promoter 1.0R GeneChips were used to
analyze differentially methylated promoter regions in the
enriched DNA (normalized by input DNA). Partek GS 6.6 beta
software was used to analyze the intensities across the
promoter regions using the workflow for methylation analyses.
The data normalization procedures included adjusting for
probe sequence, RMAbackground correction, quantile
normalization, and log(base 2) transformation. Two-way
ANOVAwas used to determine differences in hybridization to
specific probes between the cases and age-matched
controls. The MAT (model-based analysis of tiling arrays)
peak-seeking algorithm was used to detect enriched regions
in the respective brain regions of cases vs. control samples.
Multi-experiment Viewer (MeV) software was used for
additional statistical analyses. AMAT score cutoff of = |4.0]
with p-value < 0.05 was used to focus on the most differentially
methylated genes for functional and pathway analyses using
Ingenuity Pathway Analysis (IPA) network prediction software.

Results: Over 4000 promoter elements representing over
2000 unique genes were found to be differentially methylated
in both frontal cortex and cerebellum of individuals with autism
relative to the age-matched controls. There was an overlap of
754 differentially methylated genes between the two brain
regions, including a number of previously identified autism
candidate genes. Pathway analysis of these overlapping
genes showed significant enrichment in genes involved in
axon guidance, melatonin signaling, semaphorin signaling,
and synaptic long term potentiation. Application of Pavidis
template matching to the respective sets of differentially

methylated genes further reduced the set of genes to 63
cortical and 96 cerebellar genes whose methylation profiles
completely separated cases from controls, as demonstrated
by principal components analyses. Among these genes, S-
phase kinase-associated protein 2 (SKP2) was found to be
differentially methylated in both the frontal cortex and
cerebellum. SKP2 is thus identified as a novel autism
susceptibility gene which has been shown to be essential for
the proliferation and differentiation of neuronal precursor cells.

Conclusions: Our results show global changes in the brain
methylome of individuals with autism relative to that of age-
matched controls. The differentially methylated genes in the
frontal cortex and cerebellum are involved in pathways that are
known to be disrupted in autism.

109.152 152 Concentration of Double Strand Break
Specification Signatures in Autism Associated Genes.
A Omaiye*!,N. Doan?, T. A Deisher? and S.D.
Solares?, (1)Seattle University, (2)Sound Choice
Pharmaceutical Institute, (3)University of Maryland

Background:

Study of autism spectrum disorder (ASD) on an individual
basis has identified over 350 genes associated with it, and
hundreds of diverse de novo deletions and duplications have
been identified in up to 10% of simplex ASD, indicating
environmental influences on the genetics of ASD. Altered
double strand break (DSB) formation and repair pathways may
be a commonalityamong the diverse genetic mutations that
have been documented in ASD. Much of what is known about
DSB hotspots comes from studies of meiotic recombination
(MR). Ahaplotype map of the human genome has identified
specific regions where MR crossover occurs most-readily,
termed “MR hotspots”, and 41% of these hotspots are
associated with a degenerate 13 mer sequence that binds to
the hotspot specification protein PRDM9.

Objectives:

To determine the expression of constrained 13 mer
sequences and whether they are concentrated in autism
associated genes.

Methods:



Alist of all autism associated genes (aags) was obtained by
combining the AutDB and ACGMap databases. The entire
nucleotide sequence of each chromosome was downloaded
from UCSC’s FTP site, and the exon positions for each of their
genes were obtained from UCSC's table browser. Then,
meiotic recombination hotspot locations were obtained from
the International HapMap Project and were changed from
build 35 into build 37 with the UCSC LiftOver tool. An algorithm
was written to generate all 1024 specific 13 mer sequences
and their reversed complements, and these were then located
on the chromosomes and their specific genes using NCBI's
stand-alone Blast, version 2.2.24. Multiple overlaying softwares
were written to match the 13mer locations from Blast with MR
hotspot locations on aags and all genes under chromosomal
and exon levels.

Results:

According to AutDB and ACGMap, the X-chromosome has the
most aags, while chromosome 21 has the least aags.
Chromosome 7 is used to validate results from the X-
chromosome and chromosome 21. Hence, the study focuses
on those three chromosomes.

The overlaying results show that aags have a higher
concentration of MR hotspots, as well as number of
constrained 13 mer, in comparison to all genes across each
chromosome studied. However, there are consistently more
hotspots with at least one 13 mer in all genes as opposed to
aags. Results are summarized in the table below.

% Genes % Hotspots % Genes
Containing |Associated Containing

Hotspots With 13 mer |13 mer

N all
Chromosom 14 67 65

genes
e

aags 45 39 95
Chromosom all - 47
e’ genes

aags 63 54 97

Chromosom |all
e 21 genes

aags 100 100 100

96 69

Conclusions:

The 13 mer motifs and MR hotspots are more concentrated
on aags than total genes on the studied chromosomes. T his
concentration can potentiallyincrease the risk of faulty DSBs
leading to mutations associated with autism. T he lower
concentration of hotspots containing 13 mers may indicate
that DSB formation is potentially regulated by other genetic
factors, such as flanking sequences. Further investigation on
other factors throughout the whole genome will provide a
deeper understanding of DSB formation on aags.

109.153 153 Alternative RNA Splicing in Autism Spectrum
Disorders. B. Stamova*!,Y. Tian?, C. W. Nordahl2, M.
D. Shen, D. G. Amaral? and F. R. Sharp', (1)UC Davis,
MIND Institute, (2)UC Davis M.IN.D. Institute

Background: Autism spectrum disorder (ASD) is clinically
defined by communication and social impairments and
repetitive behaviors. Itis heritable, but genetic causes have
onlybeen identified for 20% of the cases. Genetic,
environmental and gene-by-environment interactions have
been proposed to be involved in ASD etiology. RNA-level
mechanisms merge effects of both genetics and environment.
Amajor RNA-level mechanism is alternative splicing of pre-
mRNAand it has been implicated in a number of diseases.

Objectives: We aimed to identify differences in alternative
splicing in blood cells of 2-3.5 year old children with ASD
compared to age, gender and race matched typically
developing (TD) controls. In addition, we aimed to identify
specific signatures of alternatively spliced isoforms in ASD
children with normal size frontal lobes (NFL) and with large
size frontal lobes (LFL).

Methods: The subjects were recruited through the Autism
Phenome Project atthe M.LN.D. Institute. Blood was collected
in PAXgene tubes. RNAwas processed on Affymetrix Human
Exon 1.0 expression arrays. Brain MRI and expression data
was available for 30 ASD boys (age= 36.7+5.1 months), of
which 20 with NFL and 10 with LFL; and 20 TD boys (age=



36.5+4.5 months). LFL was defined as a mean frontal lobe
volume of > two SDs greater than the average frontal lobe
volume of matched TD controls. Alternative Splicing Analysis
was performed in Partek, using Splicing ANOVA
(u+Group+Exon+(Group x Exon)+¢) (p<0.005). Pathway
analysis of alternatively spliced genes and differential
expression at exon-level resolution was performed in IPA
(adjusted p<0.05).

Results: 371 genes are predicted to be alternatively spliced in
children with ASD compared to TD controls. They were over-
represented in monocyte/macrophage-related pathways, such
as production of nitric oxide and reactive oxygen species in
macrophages and FCy receptor-mediated phagocytosis in
macrophages and monocytes, as well as in xenobiotic
metabolism signaling and dendritic cell maturation. Adifferent
molecular signature was associated with ASD children based
on the size of their frontal lobe. Genes associated with ASD-
LFL were over expressed in IP3, apoptosis, Natural Killer cell,
monocyte and TNFR1 signaling pathways. Genes associated
with ASD-NFL were associated with axonal guidance and
BMP receptor (T GF superfamily) pathways.

Conclusions: We provide evidence for altered alternative
splicing in blood of ASD children, at a very young age, when
ASD becomes evident. The majority belonged to
macrophage-related pathways. The macrophage
transcriptome is very similar to microglia (brain macrophage),
and microglia have been shown to be activated in ASD brain
(Morgan etal, 2010). Moreover, we found a significant number
(45, p<1e-04) of alternatively spliced genes in ASD blood cells,
which were also reported to be aberrantly spliced in ASD brain
(Voineagu etal, 2011). These overlapping genes provide
strong evidence that assessing blood can provide insights into
ASD. This is the first study to demonstrate abnormal alternative
splicing in the blood of subjects with ASD and at an early age
when ASD becomes evident and requires early treatment. The
findings can direct searches for environmental causes,
treatment and/or prevention and can be used for biomarkers
for disease diagnosis.

109.154 154 Case-Control Haplotype Analysis Indicates
Association of TPH1 Gene with Autism Spectrum
Disorders (ASD) In the Indian Population. A S. Singh*1,

U.Rajamma’, S. Sinha', A Chatterjee’ and S. Ghosh?,
(1)Manovikas Kendra Rehabilitation and Research
Institute for the Handicapped, (2)Indian Statistical
Institute

Background: ASD is a childhood complex
neurodevelopmental disorder with high heritability in nature. Its
prevalence rate is 1in 91 individuals according to the latest
report of 2009, which is much higher in comparison to 1 in

150 individuals as reported earlier in the same year. Platelet
hyperserotonemia has been considered as an ASD
endophenotype being one of the most consistent findings in
ASD research indicating abnormalities in platelet serotonin
system among individuals with ASD. Several candidate gene
association studies had been carried outin wide number of
different populations across the world to finding the genes
involve in ASD; but the findings have not been conclusive due
to bias results between different populations. Therefore, further
investigation with more genetic markers is of absolute
importance and TPH1 gene is one of the strong candidate
genes for ASD hyperserotonemia, since its protein product
tryptophan hydroxylase1 acts as rate limiting enzyme in the
peripheral serotonin biosynthesis.

Objectives: Our present study is to investigate if there is any
significant change in the TPH1 gene with individuals with ASD
in the Indian population through genetic approach and also to
compare our findings with the earlier reports.

Methods: 486 subjects comprising 113 trios and 16 duo
families with ASD along with 1 single, and 114 ethnically
matched healthy controls (without any known neurological
abnormalities) from West Bengal, India, were selected.
Diagnosis was carried out using DSM-IV criteria while CARS
was used for assessment. Genotyping was performed with
PCR-RFLP and PCR-DNA sequencing methods to examine
four SNP markers rs211106, rs684302, rs623580 and
rs10488682. Cocaphase and TDT phase of UNPHASED
version 2.404 were used for polulation based case-control as
well as family based association tests.

Results: Population based case-control and family based
TDT/HHRR analyses do notindicate anyrisk allele for the
disorder. However, case-control haplotype analysis showed



possible involvement of rs211106 and rs684302 (LRS = 14.6;
DF =3;p =0.0022 and global p = 0.034) which suggest
possible link of TPH1 with ASD.

Conclusions: Our data suggest that TPH1 is likely to involve in
platelet hyperserotonemia of ASD in the Indian population and
thereby pathophysiology of the disorder.

109.155 155 Annexins: A Putative Role in the Etiology of ASD.
. C. Conceigao*', C. Correia?, |. Sousa®, A F.
Sequeira’, B. Oliveira4, J. Coelho4, J. Ameidas, C.
Caféd, F. Duque®, D. Pinto8, W. Roberts’, K. Gao®, J. K.
Lowe?, S. W. Scherer'?, D. H. Geschwind®, G. Oliveira®
and A M. VicenteZ, (1)Instituto Nacional de Satide Dr
Ricardo Jorge, (2)Instituto Nacional de Satide Dr.
Ricardo Jorge, (3)Instituto Gulbenkian de Ciéncia,
(4)Instituto Nacional de Satide Dra Ricardo Joge,
(5)Hospital Pediatrico de Coimbra, (6) The Centre for
Applied Genomics, The Hospital for Sick Children,
(7)The Hospital for Sick Children, (8)David Geffen
School of Medicine, University of California,
(9)University of California, Los Angeles, (10)University
of Toronto

Background: Autism Spectrum Disorders (ASD) have a strong

genetic component, with an estimated heritability of over 90%.

Recent studies carried out by the Autism Genome Project
(AGP) consortium suggest that rare Copy Number Variants
(CNV), characterized by submicroscopic chromosomal
deletions and duplications, are more frequentin ASD
compared to controls, and may play an important role in
susceptibility to this disorder.

Objectives: Establishing the relevance of rare potentially
pathogenic CNVs for autism susceptibility identified by the
AGP whole genome CNV analysis is the major goal of our
study.

Methods: We have been characterizing potentially pathogenic
rare CNVs identified by the AGP whole genome CNV analysis
of 1771 ASD individuals using the lllumina Infinium1M SNP
microarray. CNV validation in patients and relatives and
characterization of the breakpoints was performed by gPCR
and Long-range PCR. Expression analysis was done by RT -

PCR. Sanger and 454 Roche sequencing were performed for
identification of additional rare variants.

Results: We have identified CNVs in two Annexin genes,
namely ANXA1 and ANXA7. Asmall in tandem inherited
duplication overlapping ANXA1 gene at 9921.13 was identified
in 12 patients from 9 families. This duplication involving the 4
last exons of the gene is not presentin 8000 European control
individuals. T he breakpoints were the same for all individuals
carrying the duplication, which is probably mediated by a
sequence of microhomology of 3 nucleotides identified. In the
3 patients analyzed, there was no change in ANXA1
expression levels. Coding or splicing variants were not
identified in any of the 479 additional individuals screened for
the 13 exons of the gene, but three new variants in the 3’UTR
were identified in three patients, one of them in a putative
miRNAbinding site. Additionally, one autistic patient showed a
rare de novo deletion located at 10922, and encompassing 14
genes, including ANXA7, together with ZMYND17, PPP3CB
and CAMK2G, which is absent in 4964 controls of European
ancestry with no psychiatric disease history. Accurate
breakpoint determination showed that it is smaller than
predicted by CNVidentification algorithms, including only part
of CAMK2G, and that a 39 nucleotide addition occurred with
the deletion, a mutational mechanism known to occur in this
type of chromosomal rearrangement. Expression analysis of
ANXA7, ZMYND17 and PPP3CB in this patient, in comparison
with controls, is ongoing.

Conclusions: Annexin 1 plays an important role in anti-
inflammatory response and neuroprotection, and is likely to be
an effect on the mT OR pathway (mammalian Target Of
Rapamycin), a major regulator of cellular growth in mitotic
cells, in which several mutations have been described in
autistic individuals. Previous studies identified a genetic
association of the ANXA7, PPP3CB and ZMYND17 region with
schizophrenia, and significant expression alterations in
schizophrenic patients. ANXA7 encodes Annexin7, involved in
membrane fusion. PPP3CB plays an important role in synaptic
plasticity, learning and memory. ZMYND17 has no known
function. Our results suggest that alterations in these genes
may be risk factors co-observed in autism and schizophrenia.
Additional genetic and functional studies maylead to a better



understanding of the common pathways between these
neuropsychiatric disorders.

109.156 156 Identification of Genetic Risk Factors Involved in
Autism Spectrum Disorders. C. Sin*, H. Li, C. Wong
and D. A Crawford, York University

Background: There have been multiple genes, risk alleles,
and copy number variants implicated in the pathology of
Autism Spectrum Disorders (ASD). Yet, currently established
genetic causes account for only a small percentage of the
cases, and a genetic diagnosis for this disorder is not yet
possible. Thus, advancing our understanding of ASD requires
transcriptomic data, which considers both genetic information
and genome function. Gene expression changes resulting
from environmental influences can be monitored in the blood.
However, a less invasive method of sample collection is of
foremostimportance considering that the participants of this
studyare young children. Buccal cells are easily collected with
minimal discomfort and present an alternative sample
material for biomarker testing. Susceptibility genes and
common molecular pathways dysregulated in ASD have been
investigated with the application of microarray technology.

Objectives: Our studyaimed to identify diagnostic biomarkers
for dysregulated metabolic or signaling pathways that may
provide insight into the pathology of ASD. Our study also
determined if total RNAisolated from buccal mucosa may be
used as an alternative tissue source to determine relative gene
expression.

Methods: Buccal cell RNAwas used for comparing gene
expression levels between typically developing children and
children with an ASD diagnosis. Total RNAwas isolated from
cells, reverse transcribed, and amplified. lllumina Human HT -
12 v4 Expression BeadChip arrays were used for global gene
expression studies. P values were corrected using Benjamini
and Hochberg False Discovery Rate method. The Database
for Annotation, Visualization and Integrated Discovery (DAVID)
Bioinformatics Resources was used for additional functional
annotation. Statistically significant functions were determined
using the Fisher Exact test.

Results: Analyses of significant differentially regulated genes
revealed numerous genes that were unanimously upregulated

or downregulated among the affected children relative to the
typically developing children. The list of differentially regulated
genes was enriched with molecules associated with
inflammation, regulation of transcription, axonogenesis, and
circadian rhythm.

Conclusions: This study demonstrates a non-invasive
technique for quantification of human gene expression
signatures permitting gene-environmentinteractions. Our
results suggest that RNA from buccal cells can be used to
detect differential gene expression between typically
developing and affected children. The results support the
notion that various genetic factors underlie the development of
ASD, and that these factors can be converging at, or diverging
from, central networks. The findings of this study enabled the
identification of genetic biomarkers underlying brain
development and other physiological symptoms associated
with ASD.

109.157 157 Association of Gain of DNAMethylation At the
Anylsulfatase A Gene Promoter with Autism Spectrum
Disorders. D. Grafodatskaya*!, R. Rajendram’, Y. Lou",
D. Butcher!, L. Senman’, C. Windpassinger?, W.
Roberts’, S. W. Scherer® and R. Weksberg!, (1) The
Hospital for Sick Children, (2)Medical University of
Graz, (3) The Centre for Applied Genomics, The
Hospital for Sick Children

Background: Epigenetics refers to heritable changes in
gene expression occurring without altered DNA sequence. A
role for epigenetics in ASD etiology is suggested by known
genetic and environmental risk factors. However, the role of
epigenetics alterations in ASD remain largely unexplored.

Objectives: The objectives of this study were to assess the
role of epigenetic alterations in ASD in blood, a clinically
accessible tissue. DNA methylation, defined as addition of
methyl group to the cytosine residues at CpG dinucleotidesis
is the best studied form of epigenetic regulation, and was
chosen for the genome-wide analyses.

Methods: Genome-wide DNAmethylation was assessed in
12 ASD samples and 12 controls at ~27,000 CpG sites using
methylation microarray. Pyrosequencing was used for targeted
validation and replication.



Results: We hypothesized that, similar to genetic variants,
common and rare epigenetic variants contribute to the ASD
phenotype. To test these possibilities we have undertook two
statistical approaches. Using Mann-Whitney U test with
correction for multiple testing we have identified onlyone
ASD-associated epigenetic common variant, a 7 % gain of
DNAmethylation in the promoter of the natural cytotoxicity
triggering receptor 1 (NCR1) gene. To identify rare variants in
ASD cases, we selected CpG sites with DNAmethylation
changes of atleast 10% compared to controls. Using this rare
variant approach we identified 7 CpGs with loss and 5 CpGs
with gain in ASD vs controls. Further, in order to assess the
relevance of DNAmethyiation changes identified in blood to
brain, we have compared DNAmethyiation levels at 13 CpG
sites referred above to 150 brain samples of neurologically
normal individuals run on the same microarray platform
(Gibbs etal. 2010). To narrow the list of candidates we
selected genes with: 1) similar levels of DNAmethylation in
blood and brain in controls, and 2) no outliers in the brain
similar to the outliers levels in ASD blood. Onlytwo rare
variants with gain of DNAmethyistion at CpG sites within
promoters of aryisulfatase A (ARSA ) and phosphatidyicholine
transfer protein (PCTP) genes survived the brain comparison.
The ARSA gene is located within the region of 22q13.3
deletion syndrome characterized by developmental delay, and
frequent autistic features, itis also adjacentto SHANKS, a
known ASD susceptibility gene. Therefore, we have further
assessed DNAmethylation in six CpG sites of the ARSA
promoter in 66 ASD cases and 70 controls of matched
(European) ethnicity using targeted pyrosequencing. We
analyzed data for each CpG site individually using a Chi
Square test and set the cutoff at the maximum DNAm level in
controls. We observed a statistically significantincrease of
DNAmethylation in two CpG s within the assay (CpG#4 (4
ASD cases with gain of DNAmethylation) and CpG#6 (5 ASD
cases with gain of DNAmethylation).

Conclusions: Our data support a role for epigenetic variants
in ASD etiology and the feasibility of identifying the epigenetic
variants in clinically accessible tissues such as blood

109.158 158 Styles of Participation in the Simons Simplex
Collection and Ethical Implications of Genetics
Research. J.S. Singh*, Georgia Institute of Technology

Background:

The Simons Simplex Collection is a studyto establish a
permanent repository of genetic samples from 2000 families,
each of which has one child affected with an Autism Spectrum
Disorder (ASD). T he collection consists of blood samples from
the biological parents, one unaffected and affected child, and
detailed phenotypic information about the affected child using
standardized diagnostic instruments. There are thirteen
clinical collection sites throughout the United States and
Canada and the samples are stored in a central repository,
which scientists may request for use in their own experiments.
Although scientists are beginning to utilize this data, central to
this database and missing from the discourse on genetics
research are the parents and families who participate. T his
study considers parents who participate in the SSC and what
their narratives can tell us about their motivations to be part of
a genetic database and the potential ethical implications of
participating in genetics research.

Objectives:

The objectives of this research were to identify the various
processes by which parents participate in the Simons Simplex
Collection. Based on the identification of different “styles of
participation," this paper identifies the ethical implications that
arise when families of ASD participate in genetics research.

Methods:

This paper is based on in-depth semi-structured interviews
with parents who participated in the SSC (N=15). Each
interview lasted from 1-2 hours, was tape recorded,
transcribed, and coded for major themes using grounded
theory methods.

Results:

Expanding on the framework proposed by Haimes & Whong-
Barr (2004), who describe the notion of participation and
decision-making around genetic databases as a “highly varied
social process, with multiple meanings” (p.57), three “styles of
participation” were identified in parents who participated in the
Simons Simplex Collection: 1) the “active participant” who is
willing to help in any way; 2) the “cost/benefit participant” who



balances the cost to themselves to the greater collective good;
and 3) the “eager participant” who participates based on their
need for what is being offered through the study. Based on
these various “styles of participation”, which are tied to their
motivations to participate, various ethical implications became
apparent, including: 1) the lack of knowledge about the SSC
study goals and objectives; 2) the wilnerability of parents who
need a diagnostic evaluation; 3) the lengthy time to return
evaluations and limited follow-up; and 4) the expectations of
research, including obtaining genetics research results.

Conclusions:

In this study various styles of participation were identified for
parents who participated in the Simons Simplex Collection.
These styles of participation were tied to their desire to help
their child in any way possible, their altruism of helping
families in the future, and the need for a diagnostic evaluation.
By considering these perspectives, the social and moral
contexts within which parents of children diagnosed with an
ASD come to participate in genetics research implies a wider
concept of engagement and a level of participation that
highlight the contextual issues not often considered in current
bioethical frameworks.

109.159 159 Relationship Between the CNTNAP2 Gene
Variant and Cognitive and Behavioral Flexibilityin
Children with Autism Spectrum Disorders. A C.
Sharber*!, L. Kenworthy', J. Strang®, D. N. Abrams?, J.
M. Devaney' and B. Yerys2, (1)Children's National
Medical Center, (2) The Children's Hospital of
Philadelphia

Background: Restricted, repetitive behaviors and interests
(RRBI) symptoms are core to autism spectrum disorder (ASD),
particularly higher-order RRBI, which are related to cognitive
and behavioral inflexibility. However, identifying risk genetic
variation associated with these behaviors has been difficult. A
limitation of previous studies is the use of the ADI as the sole
basis of phenotypic information. The ADI has only a few items
addressing higher order RRBI symptoms and does not provide
continuous data. This qualitative phenotypic data provides
considerably less power to identify gene-behavior associations
than quantitative data. The Behavior Rating Inventory of
Executive Function (BRIEF) is a standardized instrument that

provides quantitative measurement of cognitive and behavioral
flexibility. Contactin associated protein-like 2 (CNTNAP2) has
been linked to social communication symptoms in ASD, and
recent genetic expression analyses suggest that CNTNAPZ2 is
also expressed in regions responsible for flexible behavior. No
studies to date have examined the relationship between
CNTNAPZ and inflexible behaviors in ASD.

Objectives: Examine the relationship between the single
nucleotide polymorphism (SNP) in the CNTNAPZ2 gene
(rs2710102) and higher-order RRBI characteristics as
assessed by the BRIEF, Flexibility Questionnaire (FQ), and the
compulsive domain from the Repetitive Behavior Scale-
Revised (RBS-R) in children with ASD.

Methods: In our preliminary analyses, we have examined 45
children with ASD (80% male; mean age =10.06 years
(SD=1.80); mean full scale IQ=107.40 (SD=19.94)). Diagnosis
was confirmed with the ADI-R and ADOS (ADI Social
interaction mean=20.34 (SD=5.19), Verbal mean=16.33
(SD=4.43), Nonverbal mean=8.79 (SD=3.27), RRBI
mean=5.80 (SD=2.66); ADOS, Communication and social
interaction total=11.99 (SD=4.63)). Children were also
assessed using the BRIEF (Shift domain mean T -
score=68.49, SD=13.43), the FQ (total raw score mean=65.21,
SD=20.20), and the RBS-R (compulsive domain severity raw
score mean=2.84, SD=3.01). Children provided saliva
samples for genetic testing on the CNTNAP2 gene, and
parents rated probands on the three phenotypic measures. A
Spearman’s rho correlation, univariate ANOVA, and Cohen’s d
were used to explore the relationship of CNTNAP2 ASD risk
allele presence (G) and RRBI behaviors.

Results: Preliminary results showed a significant Spearman’s
rho correlation between increasing risk alleles (0,1,2) and
difficulties on the Shift scale (rho(N=45)=0.31, p<0.05). The
homozygous non-risk allele group (AA) had the lowest (least
impaired) means across all three flexibility measures (Shift
scale M=59.86, SD=6.03; FQ Total=52.25, SD=24.24,
compulsive scale M=1.88, SD=1.81), the heterozygote
(AG/GA) had higher scores (Shift scale M=68.58, SD=15.615;
FQ Total=59.68, SD=20.25, compulsive scale M=2.58,
SD=2.57), and the homozygous high risk allele group (GG)
had the highest scores (Shift scale M=73.17, SD=10.308; FQ



Total=68.06, SD=16.611, compulsive scale M=3.11,
SD=3.58). The two homozygous groups had medium-to-large
effects for differences in flexibility measures (Cohen’s d
ranged from 0.46 to 0.99), and the preliminary ANOVA's
yielded marginal findings for the BRIEF.

Conclusions: We find preliminary evidence of an association
between CNTNAP2 genetic variation and scores on
continuous measures of cognitive and behavioral flexibility,
supporting the hypothesis that the risk allele for a SNP in the
CNTNAPZ2 gene may relate to higher parent ratings of RRBI
behaviors. Further research between RRBI symptoms and this
CNTNAP2 SNP is warranted.

109.160 160 Parents' Opinions about Clinical Genetic
Testing in ASD. J. Parr*!, A Hames', R. Alegbo’, A
Henderson?, D. Garland?, T. Finch4 and J.
McLaughlin’, (1)Institute of Neuroscience, Newcastle
University, (2)Northern Genetics Service, Newcastle
Upon Tyne NHS Foundation Trust, (3)Newcastle Autism
Resource Centre, National Autistic Society, (4)Institute
of Health and Society, Newcastle University, (5)Policy,
Ethics and Life Sciences Research Centre, Newcastle
University

Background: The American College of Medical Genetics
recently suggested microarray testing should be a first tier
investigation for children with ASD. However, genetic testing in
ASD is contentious; some people believe testing is helpful,
whilst others have major concerns about the potential clinical
implications and applications. Little is known about whether
parents would want testing for themselves and their children if
it were available.

Objectives: To understand parents’ opinions about clinical
genetic testing for themselves and their children with ASD

Methods: In North East England, approximately 65% of
children with ASD and their families are included on the
Dasle regional research database (http:/dasIne.org/). In
February 2011, parents were sent a survey that focussed on
knowledge about ASD and genetics, and opinions about
clinical genetic testing; the survey was designed by
experienced ASD clinical academics (members of the AGP),
a clinical geneticist, experts in sociology and ethics,and a

parent of a child with ASD, who also runs the regional branch
of the National Autistic Society. Paper surveys were sent by
post to both parents in each family, with mechanisms for
separate completion and return. An online survey link was
included on the paper version. Reminders were sentto non
respondents.

Results: Responses were received from 377 parents (264
mothers and 113 fathers, from 293 families). The ASD
characteristics of the children of responders and non
responders were very similar. Most parents overestimated their
chance of having another child with an ASD; 43% of parents
reported that having a child with ASD had affected their
decision on whether to have more children. If it were available,
77% said they would like their child with ASD to be tested for
‘genes that caused ASD’. Parents were asked if their child was
found to have a gene that caused ASD, whether they would like
testing themselves — 78% said yes. Parents were asked
hypothetical questions about prenatal testing, and testing
during pregnancy. If it was available, 54% of parents would like
to be tested for ‘ASD genes’ before having another child. 40%
of parents thought that if it was possible to test a baby during
pregnancy, to see what their chances of having ASD were, this
should be available; 24% would not want this, and 36% were
unsure. Parents of children with less well developed language
skills were more likely to want testing. Parents written
responses to survey questions revealed a very broad range of
opinions about testing.

Conclusions: This is the largest survey of its kind to date, and
many parents were positive about genetic testing; however,
opinions varied considerably. These data show there is a need
to engage with families’ views, understandings and concerns
as the testing moves into clinical practice. Genetic testing of
ASD families will increase over the next few years; opinions
about whether clinical genetic testing should be available will
influence how people respond to their availability.

109.161 161 An ltem-Level Approach to Genome-Wide
Association of Autism Spectrum Disorders. J. J.
Connolly*', J. Glessner? and H. Hakonarson?,


http://daslne.org/

(1)Children’s Hospital of Philadelphia, (2)University of
Pennsylvania

Background: In recent years, efforts to understand the genetic
basis of autism spectrum disorders (ASDs) have moved
forward considerably. However, progress has been hampered
somewhat by the genetic complexity and heterogeneity of the
disorders. A potentially productive strategy for reducing this
complexityis to target endophenotypes, simpler biologically-
based measures that mayinvolve fewer genes and constitute a
more homogenous sample.

Objectives: In this study, we tackle this complexity by selecting
individual items from the Autism Diagnostic Interview-Revised,
Autism Diagnostic Observation Schedule, and Social
Responsiveness Scale for genome-wide association analysis,
each of which is treated as a potential endophenotype.

Methods: We conducted a genome-wide association study
(GWAS) of 2,165 participants from the Autism Genetic
Resource Exchange, and a replication sample of participants
from the 1,231 Autism Genome Project, with the aim of
identifying genes that correlate with individual items from these
three instruments.

Results: Anumber of genes known to be involved in
neurodevelopment were shown to correlate significantly with
selected assessmentitems. These include NELL1
(faintsffits/blackouts), NOS2A (loss of motor skills), and MPN2
(functional play with objects).

Conclusions: These findings may help prioritize study design
and directions for future genomic efforts and suggest that
certain discrete variables may help to define potential ASD
sub-types.

109.162 162 Identification of DNA Methylation Alterations in
Children with Autism Spectrum Disorders Conceived
Using Assisted Reproduction. R. Rajendram**, D.
Grafodatskaya?, L. Senman?, W. Roberts?, S. W.
Schererd and R. Weksberg?, (1), (2) The Hospital for
Sick Children, (3) The Centre for Applied Genomics, The
Hospital for Sick Children

Background: The use of fertility treatments has not been
associated with significant risks to child health. Subfertility and

fertility treatments (FT) have been associated with an
increased risk of rare imprinting disorders such as Beckwith-
Wiedemann and Angelman syndromes. The increased risk for
these syndromes has been attributed to aberrant DNA
methylation atimprinting centers. Increased rates of
methylation alterations atimprinting centers have also been
reported in animal models of FT. Recently, an increased risk
of Autism Spectrum Disorders (ASD) in children conceived by
subfertile couples and/or FT has been reported in some
studies but not others.

Objectives: To assess whether aberrant methylation marks
could be, atleastin part, responsible for the ASD phenotype in
patients conceived using fertility treatments (FT).

Methods: DNAfrom blood samples of controls (N=12), and
ASD patients conceived with FT (N=12) or without FT (N=12)
were run on the lllumina HumanMethylation27 microarray. To
assess global DNA methylation the Mann-Whitney U test was
used to compare the mean methylation of all probes between
groups and also compared after dividing the probes into bins
of 10% methylation intervals. For targeted analysis the Mann-
Whitney U test with FDR was used to compare the average
beta methyiation values of ASD-FT samples against controls.
Astringent novel individual analysis was used to generate a list
of genes with significantly increased variance. At least one
sample in each ASD group was required to have a 17% DNA
methylation difference greater or less than the average of
controls.

Results: The global analysis identified a statistically significant
reduction in methylation was observed in the ASD-FT group
compared to either controls (p=0.006) or the ASD group
(p=0.015). Astatistically significant increase in number of
probes was observed in the 0-0.1 bin within the ASD-FT group
compared to controls (p=0.001) and the ASD group (p=0.007).
Astatistically significant decrease in the number of probes was
observed in the 0.1-0.2 bin in the ASD-FT group compared to
controls (p=0.005) and to ASD group (p=0.008). Statistical
analysis for targeted DNA methylation variants did not reveal
anysignificant changes. In the targeted analysis, 17 and 84
genes were respectivelyidentified in the ASD and ASD-FT
groups, suggesting higher variabilityin DNAmethyiation in
ASD-FT group. The gene listwas compared to a list of known



imprinted genes, and a loss of DNAmethylation was observed
attwo CpG sites in a CpG island associated with the imprinted
gene DIRAS3 in ASD-FT, but notin the ASD group.

Conclusions: We found a global loss of DNA methylation at
CpG sites with reduced levels of methyiation in the ASD-FT
group. Our data also suggest higher levels of methyiation
variabilityin ASD-FT compared to the ASD group conceived
without fertility treatments. These data provide an opportunity
to study the role of DNA methylation dysregulation in ASD
susceptibility.

109.163 163 Advanced Maternal Age and Autism Spectrum
Disorders (ASDs): The Role of Covert Mosaicism,
Uniparental Disomy, and DNA Methylation in the
Etiology of ASDs. E.R. Berko*!, F. Beren?, M. Suzuki’,
S.Molholm?, J. J. Foxe®, R. W. Marion' and J. M.
Greally', (1)Albert Einstein College of Medicine,
(2)Stern College for Women of Yeshiva University

Background: Recent reports have demonstrated the
correlation between increasing rates of autism prevalence and
advanced parental age, suggesting that mechanisms involved
in pathology of the aging germline may contribute to the
etiology of Autism Spectrum Disorders (ASDs). While the
effects of paternal age, namely higher rates of mutation and
copy number variation in offspring, have indeed been linked to
ASDs, no study has determined the potential role of maternal
age. We propose that maternal non-disjunction and resulting
aneuploidy, as well as tissue specific epigenetic changes,
could cause ASDs and remain undetected. Since most
aneuploidies are lethal embryonically, surviving offspring often
undergo a “rescue” event that restores normal chromosome
number. Depending on when an aneuploidy rescue occurs
and which chromosome is lost, offspring exhibit either covert
mosaic aneuploidyin sub-populations of cells or
heterodisomic uniparental disomy (UPD). These defects are
unlikely to be detected by current genetic approaches that
utilize cultured blood, a tissue that demonstrates low or absent
levels of aneuploidy in mosaic individuals. While baseline
rates of covert mosaicism in the general population are
unknown, recent studies have demonstrated that up to 50% of
IVF-generated embryos possess a chromosomal aneuploidy
in some cells. Additionally, epigenetic modifications can

become dysregulated during aging, and may therefore induce
subtle epigenetic differences that could contribute to ASDs.

Objectives:

1. Todetermine if the prevalence of UPD and
mosaicism in children with ASDs born to mothers 35
and older is higher than control, typically developing
children born to mothers in the same age range.

2. To studythe epigenetic differences in CG methylation
in children with ASDs born to older mothers versus
control, typically developing children born to mothers
35 and older.

Methods: For this study, we have assembled a unique,
culturally diverse patient cohort of typically developing children
and children with ASDs born to mothers 35 and older. We
collected DNAfrom the subjects’ buccal epithelium, a tissue
of the same embryonic ectodermal lineage as neurons; a
recent study of mosaic trisomy proved buccal epithelium to be
a better predictor of brain chromosomal status than blood. To
detect mosaic trisomyand UPD we are employing SNP arrays,
and have optimized a computational approach to accurately
discover these events. We are concurrently analyzing the
same buccal epithelial samples using methylation arrays to
study potential DNA methylation differences in these
populations, as buccal cells may serve as better indicators of
brain tissue methyiation status.

Results: We are currently completing the molecular assays on
our entire patient cohort and are expecting completed results
in the next 2-3 months.

Conclusions: The discovery of higher rates of mosaicism,
UPD, or epigenetic dysregulation in our ASD cohort will
significantly enhance our understanding of the etiology of
ASDs, especiallyin the population of older mothers. The
results may also help better direct therapeutic interventions in
affected children with an ASD attributed to one of these
genetic or epigenetic events.

109.164 164 Autism, Obesity, and mT OR: Are There Any
Connections?. Z. Talebizadeh* and M. Miralles,



Children's Mercy Hospital and University of Missouri-
Kansas City

Background: Numerous susceptibility genes and
chromosomal abnormalities have been associated with
autism spectrum disorders (ASD), but most discoveries either
fail to be replicated or account for a small effect. Inconclusive
results could in part be a reflection of heterogeneous
phenotype and indicate the need to employ strategies that
identify more homogeneous groups of ASD subjects. Autism
might be accompanied with other symptoms. These
associated symptoms have been used in subject stratification
for linkage and association studies resulting in valuable
discoveries. Herein, the central point of our model is based on
the concept that obesity might be a co-occurring condition in
autism. Recently, there have been suggestive reports for a
higher rate of obesity in autism. Overall, there is a paucity of
data describing the prevalence of obesity in autism and the
limited number of studies conducted did notinclude
medication history. Itis not clear if the suggested higher rate of
obesityis related to psychotropic medication side effects or to
the disorder itself. However, in-depth literatures search
suggests thatindeed some scientific merit can be found that
backs up the potential link between autism and obesity, one
such scenario can be found for the mT OR pathway.
Implications in the mT OR pathway (composed of two
complexes called mTORC1 and mTORC2) have been
independently associated with autism and obesity. It has also
been reported that rapamycin administration, an inhibitor of
mTORCH1, will improve autistic-like behaviors observed in
mice models for two mT OR genes (Pten and Tsc). These
lines of evidence prompted us to systematically evaluate the
potential role of mTOR in relation to autistic subjects’ obesity
status.

Objectives: To assess the possible relationship between
autism and obesity, we evaluated the expression level of
mTOR-related genes in autistic subjects with and without
obesity.

Methods: Subjects were ascertained from the Autism
Genetics Resource Exchange (AGRE). Obesity status was
determined using Body Mass Index percentiles. PCR arrays,

including the mT OR genes, were conducted on
lymphoblastoid cell line-derived RNAfrom 16 AGRE subjects.

Results: Despite the small sample size in this pilot study,
differential expression was detected for several mT OR-related
genes in autism-obese group compared with autism-non
obese group. Interestingly, two genes with reported
connections to both autism and fat metabolism, i.e. EIF4E and
PIK3CG, were seen among the differentially expressed genes
in the obese group.

Conclusions: This is the first targeted research study to
evaluate the expression level of mT OR-related genes taking
into consideration the obesity status of autistic subjects. Our
pilot study demonstrates that autistic subjects with obesity may
representa more homogeneous subset of this highly
heterogeneous population. Applying such a stratification
method may provide a way to better understand underlying
genetic mechanism in a subset of autistic subjects with a co-
occurring obesity. Our studyintroduces a novel, practical, and
effective method to connect different lines of phenotypic and
genomic data in unraveling the etiology of this highly
heterogeneous neurodevelopmental disorder.

109.165 165 Subgroup Analyses Suggest Interplay of Rare
and Common Variants In the Etiology of Autism. M. W.
Marquardt®, T. N. Takahashi and J. H. Miles, University
of Missouri - Thompson Center for Autism and
Neurodevelopmental Disorders

Background:

Autism may be caused by cytogenetic & genetic abnormalities
including Fragile X, chromosomal aneuploidy and copy
number variants (CNVs). Children with these diagnoses often
exhibit generalized dysmorphology &/or microcephaly
(complex phenotype). Children with no evidence of
generalized dysmorphology or microcephalyand no
recognized genetic or environmental syndrome are labeled
essential or non-syndromic autism. Theyare reported to have
high genetic loading for autism based on family studies
showing elevated histories of autism, psychiatric and
behavioral disorders. Higher SRS scores in sibs and parents
suggests their autism is caused by additive common variants.



Objectives:

Testthe hypothesis that some chromosomal, genetic,
teratogenic and dysmorphic abnormalities that appear to
cause autism may just lower the threshold for expression of
the full autism phenotype.

Methods:

Children with classical autistic disorder were classified by
identified causes; chromosomal (15 subjects) , clinically
significant CNV (15) , genetic or environmental syndrome (9),
generalized dysmorphology of unknown cause (66).
Remainder (221) were classified as essential autism. All were
evaluated through an outpatient autism specialty clinic with
medical, developmental and family histories, dysmorphology
examinations, chromosomes, FISH &/or microarray, DNA for
Fragile X. Diagnosis was by adherence to DSM-IV criteria for
autistic disorder with 88% of diagnoses verified by ADOS &/or
ADI-R.

Results:

Children with complex autism, defined by dysmorphology,
chromosomal aneuploidy or genetic syndromes were
clinically different than those with essential autism with higher
seizure rates (31% vs 14%, p=0.002), EEG abnormalities
(33% vs 23%), and lower mean NVIQ (62 vs 81, p=0.001). Sib
recurrence was lower (5%) in the complex groups compared
to the essential group (15%). However, family loading for
autism, psychiatric and behavioral disorders did not differ
significantly between essential & complex groups. All were
significantly higher than in control families. Surprisingly the 15
children identified with CNVs more closely resembled
essential autism (no seizures, nl EEGs, higher NVIQs (81),
high sex ratio (14:1) and high sib recurrence (13%). But their
family histories of autism & related disorders were similar to
whatis seen in both the essential or complex groups.

Conclusions:

Finding that children with complex autism, essential autism
and those with CNVs have comparable family histories of
autism, psychiatric and behavioral histories suggests that the
genetic disorders that we identifyin children with autism are

not wholly responsible for their autism phenotype. Ifidentified
chromosomal and genetic syndromes were entirely
responsible for causing the autism, one would expect family
loading to be no higher than in the general population.
Finding similar family histories across the groups implies that
for most cytogenetic and genetic syndromes identified in
children with autism, their causal effectis only partial and may
justlower the threshold for the development of autism. The
surprising finding that the group with CNVs clinically and
genetically resembled those with essential autism suggests
that common CNVs identified by current methodology may be
more likely to identify autism specific genes than studies of
children with complex phenotype autism.

109.166 166 Discovery and Analysis of New Alternatively
Spliced Isoforms of Autism Candidate Genes. S.
Kang*1, X. Yang?, G.N. Lin', R. Corominas?, Y. Shen3,
S. A Wanamaker3, S. Tam2, M. Rodriguez®, M. Broly?,
J. Sebat', K. Salehi-Ashtiani®, D. E. Hill3, M. Vidal®, T.
Hao3 and L. M. lakoucheva', (1)University of California
San Diego, (2)Dana-Farber Cancer Institute, (3)Harvard
Medical School

Background:

Autism is a neurodevelopmental disorder involving a large
number of functionally diverse genes. Currently, itis not
completely understood how these genes interact with each
other and with a majority of other human genes on a protein
level. Even less is known about the influence of alternative
splicing (AS) on protein-protein interactions.

Objectives:

Here, we aim at discovering new splice variants of autism
candidate genes and at investigating their interaction patterns
in the context of an autism protein-protein interaction network
(i.e. autism interactome).

Methods:

Our isoform discovery pipeline includes four major steps: (1)
Cloning of AS isoforms of 191 autism candidate genes from
normal adult and fetal human brain samples; (2) High
throughput 454 sequencing of the cloned transcripts; (3) yeast
two-hybrid screening to detect interactions of AS isoforms with



~15,000 human ORFs; (4) Analysis of the autism isoform
network.

Results:

We have successfully cloned 373 AS isoforms from 124 out of
the 191 autism candidate genes (an average of 3.0 isoforms
per gene); 226/373 isoforms are newly discovered, i.e. are not
presentin the public databases. T his corresponds to an
average of 1.82 new isoforms per gene. By cloning novel
isoforms, we were able to increase the isoform space of the
autism candidate genes by 29%.

Next, we have built autism candidate genes-centred
interactome using a high-throughput yeast two-hybrid system.
We have tested 124 autism candidate genes and their 373
isoforms for interactions against ~15,000 human ORFs. We
have identified 492 gene-level interactions, which correspond
to 638 isoform-level interactions, between 75 autism
candidate genes and 272 human proteins. By incorporating
isoform interactions into the autism network, we were able to
expand the interactome by 50%. The comparison between
isoform networks from fetal and adult human brain tissues has
demonstrated 45% overlap of interactions, indicating that
different patterns of interactions may exist in the developing
and adult human brains. In addition, out of 10 hub genes with
more than 10 interacting partners, 8 had less than 20%
partners shared between the isoforms with the most and the
least numbers of interacting partners. This demonstrates the
strong influence of alternative splicing on protein-protein
interactions.

Conclusions:

Our isoform discovery study has largelyincreased the isoform
space of the autism candidate genes. The biological role of
these AS isoforms was systematically investigated by detecting
their interaction partners within the autism interactome
framework. T he splicing interactome demonstrates that
interaction partners between different splice isoforms of the
same gene are only partially shared, therebyillustrating the
immense level of complexity of human interaction networks.

109.167 167 Baseline Physiological Defensiveness:
Predicting Severity of Social Responsiveness Scale
Scores. T. A Hassenfeldt*, M. Patriquin and A. Scarpa,
Virginia Tech

Background:

Children with autism spectrum disorders (ASD) have
difficulties modulating social behavior, including eye gaze,
vocalizations, and facial affect (American Psychiatric
Association, 2000). Children with ASD also demonstrate more
physiological “defensiveness” - a mobilized autonomic state at
baseline when compared to their typically developing peers
(Bal etal., 2010; Van Hecke et al., 2009). The neurobehavioral
link between physiological defensiveness and social
engagement difficulties has been suggested in the Polyvagal
Theory (e.g., Porges, 2007), which specifies neural circuits
that promote social communication, mobilization, and
immobilization. Unlike typically developing children, who
exhibit effective social communication paired with a soothed
physiological state, children with ASD demonstrate social
engagement difficulties paired with a mobilized/defensive
physiological state. We examined the relationship between
baseline measures of heart rate variability (HRV; respiratory
sinus arrhythmia, RSA; heart period, HP) and social symptoms
associated with ASD measured via the Social Responsiveness
Scale (SRS; Constantino, 2002).

Objectives:

We predicted that lower baseline RSA (greater heart rate
variability) and lower baseline HP (faster heart rate) would be
associated with more severe sub-scale and total scores on the
SRS.

Methods:

Data were collected from 23 children (18 boys, 5 girls), aged 4
years 3 months to 7 years 9 months (M =5.72, SD = 1.17) with
prior ASD diagnoses. HP data were edited with CardioEdit and
CardioBatch (Brain-Body Center, University of lllinois at
Chicago; Porges, 1985). Baseline HP data were collected
during a neutral 3-minute video with the LifeShirt® heart
monitor. Parents completed the SRS, a 65-item questionnaire
used to measure severity of ASD symptoms, including the



following sub-scales: social awareness, social information
processing, capacity for reciprocal social communication,
social anxiety, and autistic preoccupations.

Results:

Due to non-significant RSAfindings when participants were
not grouped by SRS severity cutoffs, we examined the
prediction of RSAand HP when participants were grouped by
SRS cutoffs (severe n = 17; mild-moderate n = 6). Age was
used as a covariate in all analyses. In the severe group (Mtotal
= 84.76; SDtotal = 5.460) lower baseline RSAand lower
baseline HP predicted higher SRS total scores, b -2.281, {(16)
=-3.424,p=.005 and b=-.042, {(16) = -3.416, p = .005. Lower
RSAand lower HP also predicted the autistic mannerisms
sub-scale, b=-2.803, {(16) =-3.911, p=.002 and b= -

056, {(16) = -4.643, p <.001. In the mild-moderate group
(Mtotal = 70.83; SDtotal = 4.119), total SRS score was not
predicted from baseline RSAor HP. Baseline RSAonly
predicted social information processing in the mild-moderate
group, b=-8.831, {(6) = -6.664, p = .007.

Conclusions:

Lower baseline RSAand HP were related to more severe
social deficits in children whose SRS total score was in the
severe range. Importantly, baseline RSAand HP did not
predict total score for children whose SRS total score was in
the mild-moderate range. This suggests that physiological
defensiveness or activation may be related to severity of social
symptoms of ASD in children with SRS total scores in the
severe range.
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110.168 168 Cortical Organization in the Brains of Autistic
Subjects: A Correlation Between Pyramidal Cell Size
and Core Minicolumnar Width. M. F. Casanova, A. S.
El-Baz* and A. E. Switala, University of Louisville

Background: Autism is a condition where both minicolumnar
and cell soma size have been described as being smaller than
normal.

Objectives: We hypothesize that the smaller cell bodies in
autism are not pathological; but rather, a required feature of a
law of conservation relating the dimensions of pyramidal cell
size and numbers to minicolumnar size.

Methods: Postmortem tissue was obtained from eight donors
with autism spectrum disorders and ten neurotypical
comparison clients. Digital micrographs were obtained from a
single section covering the full cortical depth (lamina lI-Vl) in
each of Brodmann areas 3,4, 9,10, 11, 17,18, 20, 21, 22, 24,
37,43, 44,45, and 47. Minicolumnar width wand the cross
section of pyramidal cells comprising the minicolumn were
estimated using our established computerized image analysis
methodology. Pyramidal cell cross section was transformed to
the equivalent diameter deq of a circle with the same area in
order to have the same dimensions as w. Statistical analysis
used a mixed effects model with deq as a linear function of w
along with Brodmann area and lamina (II-\) and all
interactions between those effects. The intercept of the model
was random over individual cases, nested within diagnostic
category (autistic or neurotypical).

Results: Average deq increased with wat a rate of 0.097 (F1,11s7
=2417;p <0.0001), averaging over all lamina and Brodmann
areas. The rate of increase is not constant across different
brain regions, however (F15,1187 = 17.0; p <0.0001). There was
no significant dependence on diagnostic category (x2 <
0.0001, p=0.9995). Mean deq was 15.3 ym (s.d. 1.9 ym) in
autism and 15.6 ym (s.d. 1.5 um) in comparison clients, while
mean wwas 44.9 um (s.d. 4.5 pm) in autism and 46.0 ym (s.d.
4.2 um) in neurotypical cases.

Conclusions: The resultant phenotype (i.e., smaller cell
bodies) engenders a bias that favors short corticocortical
connections as opposed to long connections. The factthata
law of conservation apparently mediates cell soma size in
autism suggests that this aspect of the described
minicolumnopathy occurs within an isolated system thus
emphasizing the neurodevelopmental origin of the condition.

110.169 169 Alteration of Astrocyte in the Frontal Cortex of
Autistic Subjects. A M. Sheikh*', W. Guang?, F. Cao?,
A.Yin2, M. Malik3, W. T. Brown* and X. Li4, (1)NY State
Institute for Basic Research in Developmental



Disabilities, (2)NY State Institute for Basic Research in
Developmental Disabilities , (3)New York State Institute
for Basic Research in Developmental Disabilities,
(4)New York State Institute for Basic Research in
Developmental Disabilities

Background: The development of the nervous system requires
choreographed neuronal migration, axon guidance, target
selection, dendritic growth and synapse formation. Proper
orchestration of each of these stages of neuronal development
requires glia-derived factors. Glial cell types in the CNS
include astrocytes, oligodendrocytes, microglia, and
chondroitin sulfate proteoglycan NG2—-positive cells. Together
these cells perform a dynamic range of functions essential for
nervous

system development and physiology, from simple trophic
support of neurons to wrapping axons to allow for rapid nerve
impulse conduction to modulating synaptic connectivity and
efficacy. Astrocytes are the most abundant cell type in the brain
and they are intimately associated with synapses and govern
key steps in synapse formation and plasticity. Recently, a
number of studies havesuggested that an abnormal function of
glia/astrocytes may play a role in the development of autism.

Objectives: The aim of this study is to determine whether the
density and morphology of astrocytes are altered in the brain of
autistic subjects.

Methods: Frozen human brain tissues of six autistic subjects
(mean age 8.3 £ 3.8 years) and six age-matched normal
subjects (mean age 8 £ 3.7 years) were obtained from the
NICHD Brain and Tissue Bank for Developmental Disorders.
Donors with autism fit the diagnostic criteria of the Diagnostic
and Statistical Manual-IV, as confirmed by the Autism
Diagnostic Interview-Revised. In this study, Western Blot
Analyses, Immunohistochemistry and confocal microscopy
studies were used to detect the density and morphology of
astrocytes.

Results: Inimmunohistochemistry studies using anti-GFAP
(glial fibrillary acidic protein) antibody, we observed under
confocal microscopy that the density of astrocytes were
significantlyincreased in the frontal cortex of autistic subjects
as compared with age-matched controls. In addition, we

observed that the astrocytes in autistic cortex had significantly
decreased branching as compared with controls. However,
with western blot analyses, we did not detect significant
differences in the protein expression of GFAP in frontal cortex
between autistic subjects and the controls.

Conclusions: Our findings suggest that astrocytes are altered
in the frontal cortex of autistic subjects and this alteration
could affect the function of the astrocytes and consequently
the neural synapses formation and plasticity, which may
contribute to the pathogenesis of autism.

110.170 170 Comprehensive Analysis of Glial Abnormalities
in the Amygdala in Autism. J. T. Morgan*, D. G. Amaral
and C. M. Schumann, UC Davis M.I.N.D. Institute

Background: The amygdala plays a modulatoryrole in social
and emotional processing, which are core deficits in autism,
and has been stronglyimplicated as structurally and
functionally abnormal in the disorder. In a previous
postmortem brain tissue study, we reported a reduction in the
number of neurons in the amygdala in a cohort of seizure-free,
age-matched adolescents and adults with an autism spectrum
disorder. Microglia are innate immune effector cells in the
brain that when activated carry out an array of functions
ranging from phagocytosis of apoptotic neurons to
neuroprotection. Increased microglial activation has been
found in other brain regions in autism, but microglia have not
been assessed in the amygdala. In addition, the other major
glial populations, oligodendrocytes, astrocytes, and
endothelial cells, have yet to be stereologically assessed for
abnormalities in individuals with autism.

Objectives: The primary goal of this study was to
comprehensively examine glial cell abnormalities in the
amygdala of adolescents and adults with autism. In addition,
we wanted to investigate if the reduction in neuron number we
previously observed might be related to glial pathology.

Methods: We carried out a comprehensive stereological study
of the number of microglia, oligodendrocytes, astrocytes, and
endothelial cells in the same defined regions of the amygdala
and in the same cases (n = 8 autism, n = 10 control, ranging in
age from 10-44 years of age) as the prior stereological study of



neuron number. We also measured microglial cell body size,
as somal enlargement is indicative of substantial activation.

Results: We observed significantincreases in both the number
of microglia and the proportion of large microglial cell bodies
in the autism cases, indicative of increased microglial
activation; there was marked heterogeneity in the level of
activation among the autism cases. Astriking reduction of
oligodendrocytes was noted in the subgroup of autism cases
with pronounced microglial activation, and reduced
oligodendrocyte number was significantly correlated with
increased microglial cell body size. However, there was no
relationship between the increased microglial activation and
the reduction in neuron number previously observed in these
autism cases.

Conclusions: Increased microglial activation is presentin the
amygdala of some but not all adult and adolescent subjects
with autism. The autism subgroup that displays strong
microglial activation may also demonstrate reduced
oligodendrocyte number. T his may reflect oligodendrocyte
susceptibility to factors produced by microglial activation or
another perturbation that causes both oligodendrocyte loss
and microglial activation. T hese findings may define a distinct
phenotype of autism with multiple related glial abnormalities,
and confirm the presence of heterogeneity at the cellular level
in autism. We found no association between microglial
activation and reduced neuron number, suggesting that
microglial activation in autism is not strongly associated with
neuron loss as would be expected in a classic
neurodegenerative profile such as thatin Aizheimer's disease.
Additional studies are needed to explore ifincreased
microglial activation and its relationship to reduced
oligodendrocyte number is present in children with autism or
is a phenomenon that occurs later, during adolescence and
adulthood.

110.171 171 Cajal-Retzius Cell Number in Layer | of the
Superior Temporal Lobe Is Similar in Autistic and
Control Human Brains. E. Ejaz J. Camacho and V.
Martinez Cerdeno*, University of California, Davis

Background: Autism is characterized by abnormalities in
social interaction, communication, and repetitive interest and
behavior. T his project investigates whether changes in Cajal-

Retzius (CR) cell number is associated with autism. CR cells
are located in the marginal zone of the cerebral cortex during
developmentand in layer | of the mature adult cortex. CR cells
secrete the protein Reelin (RELN) into the extracellular matrix.
Alarge population of CR cells are thought to die after cortical
development but a portion of the CR cells persistinto
adulthood, where they continue to express RELN. The
absence of RELN has been shown to alter cellular migration
and results in an inversion of the cortical layers in the
developing cerebral cortex. In addition, RELN plays an
important role in the regulation of neurotransmission and
synaptic plasticityin adults. The RELN gene and RELN protein
have been implicated in autism. Previous work has reported
that the levels of RELN protein and mRNA are significantly
reduced in the cerebellum and frontal cortex of autistic brains.
In addition, it has been suggested that the RELN gene maybe
one of the loci contributing to the positive linkage between
chromosome 7q and autism.

Objectives: Since RELN is produced by CR cells in the adult
cerebral cortex, and a decrease in RELN protein has been
associated with autism, we hypothesized that the decrease in
RELN may be caused by a decrease in the number of CR
cellsin layer | of the cerebral cortex.

Methods: To test this hypothesis we used unbiased
stereological methods to determine the number of CR cells in
layer | of the human superior temporal lobe of six autistic and
six age-matched control subjects.

Results: We found that the total number and the density of CR
cells in layer | of the superior temporal lobe is similar in autistic
and control cases.

Conclusions: We conclude that the decreased level of RELN
in the human autistic cerebral cortex is not caused by a
decrease in the number of Cajal-Retzius cells in layer | of the
cerebral cortex.

110.172 172 Benzodiazepine Binding Site and GABA-B
Receptor Density in the Cerebellar Cortex, Broca's, and
Wernicke's Areas in Individuals with Autism. G. J. Blatt*,
C.R.Clancy, S.C.Kern,A.L.Oblakand T. T. Gibbs,
Boston University School of Medicine



Background: There are widespread abnormalities across
brain areas in multiple GABA receptor subtypes in individuals
with autism. Two particular types, benzodiazepine (BZ)
binding GABAAreceptors (GABA-AR) and GABAB receptors
(GABA-BR), are reduced in number in the anterior and
posterior cingulate cortex and fusiform gyrus. The Crus Il
region of the cerebellum in autism has the most pronounced
decrease in Purkinje cells (PCs) as well as altered GAD65/67
mRNAin PCs and basket cells. There is a paucity of
information regarding GABAergic changes in the speech and
language areas in autism.

Objectives: To determine whether there are alterations in
density of these receptor subtypes in two different regions of
the cerebellar cortex: the vermis (centered on lobule VI) and
the lateral hemisphere (Crus Il), as well as in two cerebral
cortical areas for speech and language: Broca's area (BA
44/45) and Wernicke's area (BA22).

Methods: Age-matched postmortem brain tissue from Crus |l
(n=17 autism; n=21 control), vermis lobule VI (n=7-9 autism;
n=11 control), Broca's area (n=14-15 autism; n=17 controls)
and Wernicke's area (n=10-12 autism; n=12-13 control) were
processed for ligand binding autoradiography for 3[H}-
flunitrazepam (2 nM) labeled GABA-AR and 3[H]-CGP54626
(1.5nM) labeled GABA-BR. Binding density was quantified in
the molecular and granular layers in the cerebellum or in the
superficial (I-IV) and deep (V-VI) lamina in the cerebral cortical
areas.

Results: Significant decreases in the density of BZ binding
sites were demonstrated in both the molecular (p=0.0007; two
tailed unpaired t-test) and granular layers (p=0.0034) in the
Crus Il region in the autism group. In contrast, normal density
of BZ binding sites was found in vermis lobule V1. Significant
reductions in BZ sites were also found in Broca's (p=0.0162
superficial layers; p=0.0004 deep layers) and in Wernicke's
areas (p=0.0008 deep layers) but notin superficial layers. Al
four brain areas contained normal density of GABA-BRs.

Conclusions: Within the cerebellum there are disparate
findings indicating that the Crus Il region, which receives
pronounced frontal cortical inputs via the pons and is reported
to contain reduced numbers of PCs in individuals with autism,

has markedly reduced density of BZ binding sites on GABA-
ARs throughout its layers. In contrast, the vermis, which
receives spinocerebellar and other motor inputs, contains
normal BZ site density. These findings suggest a selective
inhibitory dysfunction in the lateral hemisphere that may affect
modulation of frontal cortical-related activity. The decrease in
BZ density in both language areas confirms the pervasive
GABA-AR disturbances across brain areas in autism. On the
other hand, GABA-BR abnormalities are so far limited to
specific cerebral cortical areas and do notinclude Broca's
and Wernicke's areas or the cerebellar cortex.

110.173 173 Morphological Analysis of Dendritic Spines on
Cortical Pyramidal Cells in ASD. T. A Avino*, C.
Wojcik, A Mann and J. J. Hutsler, University of Nevada
Reno

Background:

Dendritic spines function as the primary site for excitatory
synaptic contacts on cortical pyramidal cells. Previous
research on dendritic spines in autism spectrum disorders
(ASD) has shown an increased density of spines on cortical
pyramidal cells (Hutsler & Zhang, 2010). Morphological
features of spines such as length, width, and the size of the
head all have functional significance in neuronal signaling
and can be related to spine maturity (Yuste & Majewska,
2000). Given this structure-function relationship, alongside the
fact that dendritic spines in Fragile X Syndrome show
morphological and density differences compared to
neurotypicals, we aim to assess potential alterations to the
morphology of dendritic spines in ASD.

Objectives:

The aim of the present study was to assess dendritic spine
morphology on cortical pyramidal cells in ASD versus
neurotypical subjects. Because spine morphologyis relatable
to functional significance, alterations in ASD may provide
useful information about disrupted inter-neuronal signaling.

Methods:

Post-mortem tissue was acquired from 8 male subjects (4
ASD, 4 neurotypicals). Tissue blocks were taken from the
superior temporal gyrus (BA21), dorsolateral frontal lobes (BA



9), and dorsal parietal lobes (BA7). T he tissue samples were
sectioned perpendicular to the gyral axis then stained using a
modified Golgi-Kopsch method. Pyramidal cells from cortical
layers 2, 3, and 5 were selected at 100x magnification and
individual spines were manually analyzed at 1000x
magnification on measures of length, thickness, and presence
of a head. Data were collected from 5 cells per layerin all 3
regions examined, resulting in approximately 45 cells per
case and over 20,000 spines. Synaptic spines were analyzed
based on length, distance from the cell body, as well as
categorical data (thin versus not thin, head versus no head).

Results:

On average, ASD subjects had longer spines than control
subjects. In addition, ASD subjects showed comparable spine
lengths in layers 2, 3, and 5 within each region examined,
while control subjects’ spine length decreased across layers
2,3, and 5. Finally, ASD subjects showed a significantly lower
proportion of spines with heads relative to neurotypical
subjects (Odds Ratio = 1.945, p <.001).

Conclusions:

These results show that ASD subjects exhibit longer spine
lengths compared to neurotypicals. This mayindicate a
greater proportion of immature spines in the autistic brain.
Additionally, the fact that ASD subjects show a lower proportion
of spines with a head relative to neurotypical subjects
indicates a weakened number of synaptic contacts (Yuste &
Majewska, 2000) among dendritic spines on cortical
pyramidal cells in the autistic brain. These results provide the
first systematic demonstration of cortical spine dysmorphology
in autism spectrum disorders.

110.174 174 A Stereological Investigation of Regional
Cerebellar Purkinje Cell Densities in Autism: Clues
about Direct Gaze and Executive Function
Impairments. J. Skefos*!, T. Yuce?, K. Enzer?, E. Lew?,
K. Weed? and M. Bauman', (1)Boston University
School of Medicine, (2)Boston University

Background: Neuropathological studies within the cerebellum
have implicated a decrease in Purkinje cell (PC) densityin

autism. However, to date, no unbiased quantitative analyses
have been performed.

Objectives: Our aim was to quantify Purkinje cells in
anatomically- and functionally-defined cerebellar regions, and
to compare this data to ADI-R behavioral measures from each
case.

Methods: We utilized systematic, random sampling technique
to assess PC densities in the postmortem cerebellum

obtained from eight subjects diagnosed with autism in
comparison to age- and sex-matched controls. Five cerebellar
regions of functional relevance to autism symptomatology
were investigated. Series of histological slides collected from
the entire cerebellum of each case were provided by the
Autism Tissue Program as a component of the Brain Atlas
Project.

Results: PC densities within Crus | and Il were consistantly
significantly lower in autism cases. Furthermore, the PC
density of the Flocculonodular lobe was significantly lower in
individuals with autism that demonstrated poor eye contact as
assessed by the ADI-R, and the density of PC’s correlated
significantly with this measure.

Conclusions: The PC’s of Crus | and Il have been shown to
reciprocally interact with networks in multimodal association
cortices as well as frontal cortex underlying executive function,
and the Flocculonodular lobe is known to modulate eye
movement as well as limbic function. These findings support
the hypothesis that cerebellar developmental pathology
contributes, atleastin part, to the clinical autism phenotype.

110.175 175 Evidence of Oxidative Damage and
Inflammation Associated with Low Glutathione Redox
Status in the Autism Brain. S. Rose*, S. Melnyk, O.
Paviv, S. Bai, T. G. Nick, R. E. Frye and S. J. James,
University of Arkansas for Medical Sciences

Background: Despite increasing evidence of oxidative stress in
the pathophysiology of autism, the source and functional
consequences of oxidative stress are relatively understudied.
Oxidative stress and damage occurs when antioxidant
defense mechanisms fail to effectively counter endogenous or
exogenous sources of reactive oxygen species (ROS).



Glutathione is the primary antioxidant responsible for
maintaining the reducing intracellular microenvironment that
is essential for normal cellular function and viability. T he ratio
of reduced to oxidized glutathione (GSH/GSSG) is an
established indicator of cellular redox status. Achronic
reduction in GSH/GSSG reflects a decrease in
antioxidant/detoxification capacity and increased wlnerability
to oxidative damage. We recently reported that an increase in
oxidative protein and DNA damage was associated with the
decrease in intracellular and plasma GSH/GSSG in children
with autism suggesting that the reduced antioxidant defense
capacityin these children may have functional consequence
in terms of overt oxidative damage.

Objectives: The aim of this investigation was to determine
whether systemic indicators of oxidative stress are also
presentin two brain regions reported to be abnormal in
autism, cerebellum and BA22. We also sought to determine
whether these oxidative stress biomarkers are associated with
protein and DNA damage and markers of inflammation and
mitochondrial superoxide production.

Methods: Frozen samples of cerebellum and temporal cortex
(BA22) from individuals with autism and unaffected controls
(n=15 and n=12 per group, respectively) were matched for sex,
age, post mortem interval (PMI), mode of death and race.
Biomarkers of oxidative stress including reduced glutathione
(GSH), oxidized glutathione (GSSG) and glutathione
redox/antioxidant capacity (GSH/GSSG) were measured.
Biomarkers of oxidative protein damage (3-nitrotyrosine; 3-NT)
and oxidative DNA damage (8-oxo-deoxyguanosine; 8-0xo-
dG) were also assessed. Functional indicators of oxidative
stress included relative levels of 3-chlorotyrosine (3-CT), an
established biomarker of inflammation, and reduced
aconitase activity, a biomarker of excessive mitochondrial
superoxide production. The biomarkers GSH/GSSG, 3-NT
and 3-CT were measured by HPLC elution and
electrochemical detection while 8-oxo-dG was measured by
HPLC/MS. Aconitase activity was measured
spectrophotometrically.

Results: Consistent with previous studies on plasma and
immune cells, GSH/GSSG was significantly decreased in both
autism cerebellum (p<0.001) and BA22 (p<0.001). Both 3-NT

and 3-CT were inversely correlated with GSH/GSSG in both
brain regions (p=0.04 and p=0.02, respectively). Further, 8-
oxo-dG was inversely correlated with GSH/GSSG in the
cerebellum (p<0.0001). Aconitase activity was significantly
decreased in autism cerebellum (p<0.01) and positively
correlated with GSH/GSSG (p=0.01).

Conclusions: Overall, the findings of this study support a role
for glutathione redox imbalance and oxidative stress in the
neuropathology of autism and provide new evidence
suggesting that a neuroinflammatory process and excessive
mitochondrial superoxide production may promote oxidative
damage in the affected brain regions in autism.

110.176 176 Comparative Neuropathology of Lissencephaly
with ARX Mutation: Consideration of Neocortical
Interneuron Distribution of Various Lissencephalies. M.
ltoh*, National Center of Neurology and Psychiatry

Background: Lissencephaly usually shows severe mental
retardation and occasionally intractable epilepsy. Recently, X-
linked lissencephaly with abnormal genitalia (XLAG) is
established as one disease entity. XLAG, showing severe
neonatal seizure and developmental delay, is a rare disorder
caused by mutations in the aristaless-related homeobox (ARX)
gene, located in Xp22.13. Arx-null mice for human XLAG
model showed loss of tangential migration of GABAergic
interneurons. However, GABAergic interneuron distribution of
XLAG brain has never been reported.

Objectives: In the present study, we investigated subpopulation
of GABAergic interneurons in the brain of an infant with XLAG,
who had a nonsense mutation of the ARX gene, compared
with those of age-matched normal control, Miller-Dieker
syndrome (MDS) as a type | lissencephaly, and polymicrogyria
of Fukuyama type congenital muscular dystrophy (FCMD) as a
type Il lissencephaly.

Methods: We used paraffin-embeded brain tissues of two
XLAG, three MDS and four FCMD, with an informed consent
of their parents and approve of the ethical committee of the
institute. We performed immunocytochemistry for interneuron
and migration markers.



Results: Glutamic acid decarboxylase (GAD)- and calretinin
(CR)-containing cells were significantly very few in the
neocortex and, interestingly, located in the white matter and
neocortical subventricular zone, while neuropeptide tyrosine
and cholecystokinin positive cells were normal. From previous
rodent studies, the imbalance of GABAergic interneurons may
be derived from the caudal ganglionic eminence tangential
migration. Also, in the neocortical subventricular region, the
GAD- and CR-containing cells had Mash-1 protein, like a
radial migration marker, and nestin protein. On the contrary,
MDS showed relative low concentration of GAD-containing
cells. FCMD revealed random distribution of these marked
cells.

Conclusions: ARX protein controls not only tangential
migration of GABAergic interneurons from the ganglionic
eminence, but also may serve to induce radial migration from
the neocortical subventricular zone. MDS and FCMD also
demonstrated abnormal distribution of neocortical
interneurons, but those severities are different in each type of
lissencephaly.
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111.177 177 Basic Information Processing in Children with
Autism Spectrum Disorders. G.F.Madsen*', N.
Bilenberg' and B. Oranje?, (1)University of Southern
Denmark, (2)University of Copenhagen

Background:

Autism Spectrum Disorders (ASD’s) are neurodevelopmental
disorders characterized by a triad of impairments; qualitative
disturbances in social interaction and communication, and
restricted behaviour and interests. A growing number of
systematic studies report co-occuring psychiatric symptoms
and disorders to be common in children with ASD, and from
follow up studies we know that a significant number of patients
within years after diagnosis develop psychosis or even
schizophrenia.T he overlap between ASD and schizophrenia
has been a matter of intense debate and research, and itis
currently being reconsidered in view of emerging evidence
about common neurobiological processes in both disorders. It

may be appropriate to revisit the possibility that these disorders
are related.

In schizophrenic patients the brain’s basic processing of
auditory information is disturbed, which is reflected in aberrant
scores in several psychophysiological paradigms compared to
healthy controls, e.g. “Pre-pulse inhibition of the startle reflex”
(PPI), “Sensorygating” (P50 suppression) and “Mis-match-
negativity’ (MMN).

The main objective of this studyis to test whether
the psychophysiological features that are normally found in
schizophrenia are also presentin ASD.

Objectives:

o Tocompare basic auditoryinformation processing in
children with ASD and a group of neurotypically
developed (NTD) controls.

o Totestwhetheritis possible, on the basis of the
psychophysiological outcomes, to differentiate
subgroups within the ASD group.

e Tocompare psychophysiological results from
subgroups within the autism spectrum, presenting
anxiety and "thought problems", with
psychophysiological results from schizophrenic
patients described in the literature.

Methods:

This case-control studyinvolves 40 ASD children, 8-12 years
old, diagnosed according to DSM-IV-TR criteria and 40 age,
gender and IQ matched NTD children. Both groups are tested
with a neuropsychological tests battery, and parents to all
participants have completed Social-Communication
Questionnaire (SCQ) and the Child Behaviour Checklist
(CBCL). In addition all participants are testetin a PPI, P50
suppressions and a MMN paradigm.

Results:

We are just about to start analyzing our results and
we expect to be able to present preliminary data and results at
the conference.



Conclusions:

We hope that this study will generate new insight in the
neurocognitive aetiology of ASD, as well as on possible
underlying psychophysiological features shared by ASD and
schizophrenia.

111.178 178 Sensory Change Detection and Attention in
Autism: An EEG and Event-Related Brain Potential
Study. M. Zinni*, D. Trauner and J. Townsend,
University of California, San Diego

Background:

While deficits in social communication are among the most
salient symptoms of autism, the underlying source of these
deficits may arise from lower-level deficits in perception and/or
attention. For example, a child with autism that effectively
neglects social interactions could have established such a
pattern of social response over the course of development, as
a downstream consequence of an early developmental failure
to detect and orient to important changes in the sensory
environment. While prior studies have established evidence
for abnormal orienting responses to novel stimuli in persons
with autism, the current study was designed to investigate
whether the neural response to a visual, sensory-level change,
occurring outside of the focus of attention, differs between
children with autism and their typically developing peers.
Such a difference would suggest a perceptual-level deficitin
the sensory encoding of environmental change.

Objectives:

To determine whether the neural response to the sensory
registration of change and/or attentional orienting differs
between typically developing children and children diagnosed
with autism. We hypothesized that children diagnosed with
autism would not readily detect unattended visual
environmental changes, and further, that orienting to such
changes would be slowed or might not occur atall.

Methods:

Visual sensory-level discrimination was tested passively while
the typically developing children (T D) or high-functioning
children with autism (HFA) watched a video of their choice.

The video was surrounded by a rapidly presented pattern of
line gratings of different standard and deviant orientations (45
degree ilt to the right or left of center), appearing in the visual
periphery. The visual mismatch event-related brain potential
(ERP) was measured as an index of sensory-level stimulus
discrimination and elicited by presenting the line patterns, in a
randomized manner, in both standard (frequent: 80%) and
deviant (infrequent: 20%) orientations. The resulting
difference in the ERP response between deviant and standard
line orientations was calculated.

Results:

Both the TD and HFAgroups elicited a differential response to
the deviantly oriented lines. The mismatch ERP response in
the TD group occurred as early as the P1 ERP component,
becoming statistically significant by 110 ms. In contrast, the
mismatch response in the HFAgroup occurred much later, by
160 ms. These results suggest that the TD group distributed
their attention as a gradient on and around the video, resulting
in an early, sensory-level discrimination of the lines, while the
difference in the HFAgroup was manifested in a later,
orienting response to the unattended stimuli with larger
responses to the lines of a deviant orientation.

Conclusions:

Both TD and HFA groups of children discriminate changes in
the environment, but the timing differed between the two
groups with early sensory-level discrimination occurring in the
TD group, but notthe HFAgroup. T his observation may help
to explain why autistic children often do not respond quickly to
commands, and may also provide one explanation for their
difficulty with transitions— the additional time required to
process sensory information may contribute to a strong stress
reaction in situations that require rapid processing of changing
information.

111.179 179 Mobile Brain-Body Imaging of ASD Participants
During Natural Movement. M. Westerfield*!, K. Vo2, D.
Lock!, S. Wee', D. Sarma?, S. Makeig' and J.
Townsend', (1)University of California, San Diego,
(2)Chicago Medical School



Background: Motor dysfunction (e.g., abnormalities of gait,
balance, muscle tone, head and eye movement and
coordination) is a prominent feature in autism that maybe a
contributing factor in cognitive and social impairments.
Isolating specific underlying mechanisms that lead to a variety
of motor impairments (e.g., iming, anticipation) would inform
effective intervention that mayin turn improve not only motor
competence but also behavioral problems that are affected by
motor dysfunction. We are currently conducting a first
quantitative study of motor function in ASD that relates motor
dysfunction to both underlying brain structure and function as
well as to behavioral. Central to this study s the ground-
breaking mobile brain/body imaging (MoBlI) system (Makeig et
al., 2009). This novel system uses a combination of cameras
and LED emitters for motion capture with simultaneous
collection of high-density scalp EEG to quantify the accuracy,
coordination, and timing of motor functions and to allow
modeling of cortical network function during specific phases
of motor operations. Development of analytic methods is
critical to the success of this work.

Objectives: The goals of the experiment presented here were
1) to test the feasibility of integrating EEG with motor activity
collected during a task in which the participant moved freely
around a large room, and 2) to determine the most appropriate
analytic methods for these novel multi-modal datasets.

Methods: We recorded 128-channel EEG and 66-sensor
motion-capture data from boys between the ages of 13-17
(ASD and typically developing controls). The task, embedded
in a simple video game, required participants to walk across a
large room in order to reach a cartoon ‘alien’ projected on a
wall. On STRAIGHT ftrials, the participant could reach the
alien by walking straight across the room; on TURN frials the
alien would move to one of the adjacent walls requiring the
participant to change direction.

Motion-capture data was used to determine the point at which
the participant began a turn to follow the alien. EEG data were
decomposed using Independent Components Analysis, and
activity of individual Independent Components (ICs) was time-
locked to the turning time pointidentified from the motion-
capture data. Foreach IC of interest, we performed time-

frequency analyses, and estimated the cortical solution; we
also modeled causal relationships between pairs of ICs.

Results: We successfully separated cortical EEG activity from
movement-generated artifact. After integrating motion and
EEG data, we found the markers best related to task behavior,
and used these markers to identify EEG networks associated
with that behavior. We identified ICs from two categories:
those whose activity was associated with leg/foot movement,
and those whose activity was associated with, but more
importantly preceded the act of turning. Cortical source
modeling indicated that these components were located in
brain areas consistent with the motor network.

Conclusions: This pilot work established the feasibility of
recording and analyzing EEG activity from freely-moving
participants. Modeling causal relationships between the
various EEG networks revealed interactions that will allow us
to differentiate between motor planning and execution.

111.180 180 Neuromodulation Effects on Error Monitoring
and Correction Function in Autism Spectrum
Disorders. E. M. Sokhadze*, L. L. Sears, G. Sokhadze,
A S.El-Bazand M. F. Casanova, University of Louisville

Background: One important executive function known to be
compromised in Autism Spectrum Disorders (ASD) is related
to response error monitoring and post-error response
correction. Reports indicated that children with ASD show
reduced error processing and deficient behavioral correction
after an error is committed. Error sensitivity can be readily
examined by measuring event-related potentials associated
with responses to errors: the fronto-central error-related
negativity (ERN) and the error-related positivity (Pe). The ERN
is a response-locked negative deflection, emerging between
40-150 ms after the onset of an error. Usually this ERN is
followed by a positive wave referred to as the Pe potential. Itis
suggested that the ERN reflects an initial automatic brain
response as a result of an error, and the Pe indicates the
conscious reflection and comprehension of the error.

Objectives: The goal of our study was to investigate whether
behavioral response reaction time (RT), error rate, post-error
RT change, ERN, and Pe will show positive changes following
12-week long repetitive TMS (rTMS) in group of high



functioning children with ASD. Considering that in our prior
studies we showed reduction in error rate in ASD group
following dorsolateral prefrontal cortex (DLPFC) rTMS, we
hypothesized that 12 sessions of rTMS bilaterally applied over
the DLPFC will resultin improvements reflected in RT, ERN
and Pe measures.

Methods: Participants with ASD (N=30) were referred by
clinical psychologist. Diagnosis was made according to DSM-
IVand further ascertained with ADI-R. Then participants were
randomly assigned to either active rTMS treatment (N=15) or
wait-list (WT L) groups. T here were no significant group
differences in age, gender, or IQ. EEG was collected using
128 channel system. The task involved recognition of a
specific illusory shape, in this case a square or triangle,
created by three or four inducer disks. Treatment group
received 12 weekly 1 HzrT MS sessions (150 pulses, 90% of
motor threshold), while the WTL subjects were tested twice
within 12 weeks.

Results: There were no between group differences in reaction
time (RT) nor in rate of commission errors. ERN in TMS group
became more negative (by4.99+ 4.35 mV, F=5.07, p=0.03).
The number of omission errors in TMS group decreased
(t=2.26, p=0.034), and post-error RT became slower (from -
22.3 msto 10.6 ms post-TMS). There were no changes in RT,
error rate, post-error RT, nor in ERN/Pe measures in the WTL

group.

Conclusions: Our results show significant post-TMS
differences in the ERN, as well as behavioral response
measures (omission errors, post-error slowing) indicative of
improved error monitoring and correction. T his executive
function is important for ability to correctly evaluate committed
error and adjust behavior to prevent from rigid and repetitive
actions. Elucidating the neurobiological basis and clinical
significance of response monitoring and correction deficits in
ASD represents a promising direction for further research. The
ERN along with behavioral performance measures can be
used as functional outcome measures to assess the
effectiveness of rTMS in autism and thus have practical
implications.

111.181 181 Resting-State Gamma Power in Young Children
with ASD Participating in a Treatment Program. K. A
McEwoy*!, A Norona2 and S. S. Jeste?, (1)UCLA,
(2)UCLA Center for Autism Research and Treatment

Background: There is growing support for the hypothesis that
ASD mayreflect altered structural and functional connectivity
across large-scale cortical and subcortical networks (see
Geschwind & Levitt 2007 for review). Resting-state EEG
oscillatory activity, specifically high-frequency activity (gamma:
30-50 Hz), may reflect the aberrant functional connectivity and
neural asynchrony contributing to the ASD phenotype and,
hence, could serve as an important biomarker of the functional
disconnection that likely occurs early during developmentin
children with ASD. Arecent study of infants at high-risk for ASD
showed that frontal gamma power was reduced in high-risk
infants at age 6 months as compared to age-matched, low-risk
infants (Bosl etal. 2011). Another relevant study examined the
relationship between gamma power and language function in
typically developing (T D) children and found that individual
differences in frontal resting gamma power were highly
correlated with concurrent language and cognitive skills at
ages 16, 24, and 36 months (Benasich etal. 2008).

Objectives: Here, we used resting-state EEG to examine
high-frequency oscillatory activity in preschool-aged children
with ASD and TD, age-matched controls. Children with ASD
were enrolled in a 3-month intensive day treatment program,
and EEG data was gathered prior to and at the end of
treatment. Our objectives were to (a) compare gamma activity
in ASD and TD children, (b) investigate change in gamma
activity after a treatment program, and (c) examine region
differences between the groups of children.

Methods: Resting-state EEG was obtained for 2 minutes
while the children were sitting quietlyin a dark room, watching
a video of bubbles. EEG data were bandpass filtered from 1 to
50 Hz Segments containing artifacts arising from eye or
muscle movements were removed from subsequent analysis.
Only subjects with a minimum of 30 seconds of artifact-free
data were analyzed. Data was then transformed into the
frequency domain using a Fast Fourier Transform. Frontal
gamma power was compared between ASD and TD children
without. In addition, EEG data prior to treatment was



compared to EEG data after treatment among the children
with ASD. Lastly, we examined regional differences in the TD,
the pre-treatment ASD children, and the post-treatment ASD
children.

Results: We collected adequate data from 11 typically
developing children, 17 children with ASD pre-treatment, and
6 children with ASD post-treatment. The data show that pre-
treatment ASD children have increased gamma power when
compared to TD children, most significantly in the left frontal
region (p=.018). Additionally, there was a trend showing a
decrease in frontal gamma power from pre-treatment to post-
treatment (p=.095).

Conclusions: Our verynovel data show that frontal gamma
power differentiates children with ASD from TD controls.
Furthermore, it appears that frontal gamma activity decreases
over the course of the treatment program. These data support
the use of resting EEG as a biomarker of diagnosis and
treatment outcome. As our sample size increases we will be
able to further investigate these preliminary trends and their
potential implications for ASD treatment programs.

111.182 182 Neural Correlates of Learning From Social
Engagementin Children with ASD. L. Elder*, A.
Norona, C. Shimizu and S. S. Jeste, UCLA Center for
Autism Research and Treatment

Background: Children with autism spectrum disorder (ASD)
show less social engagement and, therefore, are less likely to
learn from social cues. Social learning represents a
challenging cognitive domain to characterize given the
somewhat restricted behavioral repertoire of children with
ASD. One approach to address this challenge is to inform
behavior with quantifiable biomarkers (Gandal, 2010).
Electroencephalography (EEG) and event related potentials
(ERPs) hold particular promise in this population because they
are non-invasive and more feasible than neuroimaging in
challenging populations, and they also provide time sensitive
information about brain processing (Jeste, 2009). No prior
studies have investigated biomarkers for social engagementin
children with autism using EEG.

Objectives: To develop an ERP paradigm that captures social
learning, with the goal of differentiating social engagementin
children with ASD from typically developing children.

Methods: The paradigm consists of a behavioral exposure
phase and an ERP test phase. The examiner presents
children with 4 visually-matched pairs of toys. Half of the toys
are presented in a “non-social” setting, with the examiner
wearing a neutral expression and refraining from engaging
with toy or child, while the other half of the toys are presented
in a “social” setting, with the examiner engaging with the child
around the toy. The behavioral component s videotaped and
later coded by two independent and reliable raters for
variables including: eye contact with examiner, child looking
time to toy, spontaneous vocalizations, and degree of social
engagement during each trial. The ERP portion immediately
follows the exposure phase. Children view a continuous
sequence of photographs of the toys in random order. The
component of interest is the frontocentral Nc and, specifically,
the differentiation of the social and non-social conditions
based on Nc mean amplitude.

Results: Four 3-5 year old children with ASD and six typically
developing, age matched, children have completed the
paradigm thus far. There are significant group differences in
the level of social engagement during the behavioral exposure
phase, with typically developing children demonstrating more
social engagement (t=3.98, p=.004). Preliminary ERP data
show that typically developing children differentiate the social
and non-social stimuli more than the ASD kids, as quantified
by the difference in Nc mean amplitude (4.44 for the typical
group, 2.68 for the autism group). Furthermore, mean Nc
amplitude shows moderate correlations with behavioral data.

Conclusions: This is the one of the first studies to use EEG as
a biomarker for learning from social engagement. Our
preliminary data show that neural correlates of learning from
social engagement are quantifiable using EEG. Behaviorally,
preschoolers with ASD demonstrate less social engagement,
and less differentiation between social conditions in the EEG.
Future work will include using this paradigm to better
characterize individual variability in social engagementin
children with ASD and to investigate this variability as predictor
of treatment response.



111.183 183 Attentional Mechanisms in Autism Spectrum
Disorders and Schizophrenia: An Event-Related
Potential Study. C. T.W. M. Vissers*!, S. Koolen?, D. J.
Chwilla® and J. |. M. Egger', (1)Donders Institute for
Brain, Cognition and Behaviour, Centre for Cognition,
Radboud University Nijmegen, (2)Behavioural Science
Institute, Radboud University Nijmegen

Background: Autism spectrum disorders (ASD) and
schizophrenia show phenomenological overlap and have
been proposed to share a common underlying pathogenesis
(King & Lord, 2011). Here we investigate whether both
pathologies can be conceptualized as disorders of attention.

Objectives: To examine attentional processing in patients with
ASD, patients with schizophrenia and a control group, event-
related potentials (ERPs) were recorded in an oddball
paradigm. Previously, infrequent stimuli in this paradigm elicit
a large positivity (P300). P300 has been proposed as the
neural signature of the working memory update of changes in
the environment (Donchin & Coles, 1988). Specifically,
variations in P300 latency and amplitude have been taken to
reflect differences in the degree and quality of attentional
mechanisms required to change the mental model of the
environment.

Methods: 10 patients with ASD, 10 patients with schizophrenia,
and 10 healthy controls were exposed to a visual oddball task
(frequent stimulus: large circle; odd stimulus: small circle). Al
participants were asked to silently count the odd stimuli while
ERPs were recorded.

Results: For healthy controls a standard P300 oddball effect
was observed. The P300 oddball effect for patients with ASD
and schizophrenia was qualitatively different in terms of
amplitude, latency or scalp distribution.

Conclusions: P300 results are disussed in terms of structural
and functional brain abnormalities associated with ASD and
schizophrenia. The present ERP results contribute to the
ongoing debate about whether ASD and schizophrenia share
a common pathogenesis.

111.184 184 Monitoring in Language Perception in High-
Functioning Adults with Autism Spectrum Disorder:

Evidence From Event-Related Potentials. S. Koolen*!,
C.T.W.M. Vissers?, J. |. M. Egger? and L. Verhoeven',
(1)Behavioural Science Institute, Radboud University
Nijmegen, (2)Donders Institute for Brain, Cognition and
Behaviour, Centre for Cognition, Radboud University
Nijmegen

Background: Individuals with autism spectrum disorder (ASD)
often show impaired global (with intact local) language
processing performance (e.g., Jolliffe & Baron-Cohen, 1999).
Recent psycholinguistic studies suggest that the quality of
language perception relies on monitoring, an aspect of
executive control (e.g., Van de Meerendonk et al., 2009).
Monitoring involves reanalysis of linguistic inputin case of
conflicting linguistic representations, leading to optimal
language comprehension. Event-related potentials can be
used to tap the monitoring response online, reflected by the
P600 effect. We propose that the problems with global
language comprehension in ASD might be explained in terms
of increased need for executive control, specifically
monitoring.

Objectives: The aim of the present study was to map the
inclination of people with and without ASD to monitor global
aspects of language, and compare monitoring processes in a
simple, single level task to those in a more complex, dual level
task.

Methods: Participants were 14 high-functioning adults with
ASD and 14 controls. The clinical and control group were
matched on gender, age, intelligence and working memory. A
dual-task experiment was developed to examine monitoring of
global language aspects in a simple and a more complex
condition. Participants were instructed to focus on global,
syntactic errors in I) a single level condition with attentional
focus only on syntactic errors, and Il) a dual level condition
with attentional focus both on syntactic errors and on
orthographic errors. During the experiment ERPs were
recorded. We compared the P600 effect to syntactic errors
relative to correct sentences in participants with ASD as well
as control participants, in the single and the dual level
condition.



Results: For people without ASD, a monitoring response (as
tapped by the P600 effect) to global errors was found onlyin
the dual level condition. People with ASD, however, showed a
monitoring response to global errors in both the single level
and the dual level condition.

Conclusions: These ERP findings suggest that people with
ASD monitor global aspects of language already under simple
circumstances, whereas people without ASD only do so under
more complex circumstances. Possibly, for individuals with
ASD, global language perception costs more attention,
resulting in impaired language comprehension in more
complex situations. This would indicate that language
problems in ASD might not result from a linguistic dysfunction
as such, but from an increased need for executive resources
to achieve optimal language comprehension.

111.185 185 Sleep Spindles and K-Complexes: EEG Markers
of Poor Sleep in Autism?. S. M. Duplan*!, M.
Chicoine?, C. Berthiaume?, E. Chewrier!, L. Mottron3
and R. Godbout!, (1)Hépital Riviere-des-Prairies,
(2)Hopital Riviere-des-Prairies, (3)Centre d'excellence
en Troubles envahissants du développement de
I'Université de Montréal (CETEDUM)

Background: Sleep recording of adults with Autism Spectrum
Disorders (ASD) show signs of poor sleep, including long
latencies to sleep onset and frequent nocturnal awakenings.
Sleep spindles and K-complexes are EEG phasic events
thought to reflect sleep protective mechanisms that inhibit the
processing of potentially arousing stimuli.

Objectives: To evaluate sleep protective mechanisms in
children and adult autistics through the quantification and
scalp distribution of EEG sleep spindles and K-complexes.

Methods: Twenty-nine individuals with ASD (16 adults: 14 M, 2
F,22.1 £ 1.3 years; 13 boys, 10.7 + 1.9 years) with normal I1Q
and a comparison group of 31 typically developed participants
(TD; 18 adults: 17 M, 1 F,21.1 £ 1.0 years; 13 boys, 9.8 £+ 2.2
years) were recorded for two consecutive nights in a sleep
laboratory. Sleep spindles were recorded in children and
adults using a central (C3) and a frontal (Fp1) electrode and
visuallyidentified as bursts of EEG activity at 12-14 Hz, lasting
0.5 t0 2.0 seconds. K-complexes were scored in adults only,

using a 14-electrodes montage and defined as negative-going
biphasic waves with sharp onset and smoother offset, lasting
0.5to 1.5 seconds, with an amplitude of atleast 75 pV.
Spectral analysis of the EEG 2 seconds before and 2 seconds
after K-complexes was performed and spectral power was
calculated for delta (0.5-3.5 Hz), theta (4.0-7.5 Hz), alpha (8.0-
12.5 Hz) and beta (13.0-30.0 Hz) frequency bands.

Results: Sleep spindles in adults were less in the ASD group
than in the TD group at the central (C3), not the frontal (Fp1)
electrode. No differences were found in children. K-
complexes were significantly less in the adult ASD group
compared to the T SD group at the parietal and occipital
recording sites. Spectral analysis of the EEG showed,
however, that K-complexes were followed in both group by an
increase in delta activity.

Conclusions: These data suggest that cortical sleep protective
mechanisms are impaired in autism, particularly in centro-
posterior regions. The fact that EEG delta activity was
increased in both groups following K-complexes suggests that
the problem do not reside in the capacity per se of EEG events
to keep the brain asleep but rather their topographical
distribution. More electrodes need to be analyzed in children
in order to test the hypothesis of an atypical developmental
course.

111.186 186 Auditory Processing and Language Impairment
in Children with ASD. S. Yau*!, B. W. Johnson? and J.
Brock?, (1)Macquarie Centre for Cognitive Science,
(2)Macquarie University

Background:

Although auditory processing is commonly found to be atypical
in ASD, the precise nature of its relationship to language and
communication difficulties in ASD is unclear. Some
researchers argue that differences in low-level auditory
perception have an earlyinfluence on speech perception
(Oram Cardy et al 2005), contributing to language impairment
in ASD. Others attribute language impairment and
communicative deficits in ASD to reduced attention to speech
(complex and rapidly changing social) stimuli (Ceponiene et
al 2003, Dawson et al 2004, Kuhl et al 2005).



In EEG studies, auditory discrimination and attention is
typically measured using an auditory oddball paradigm in
which infrequent deviant sounds occur within a train of
standard speech or nonspeech sounds. Previouslyit has been
reported that the Mismatch Negativity (MMN), an automatic
pre-attentive change detection response, is atypical in ASD.
However, the nature of this atypicality is inconsistent across
studies with reports of enhanced and diminished, earlyand
delayed responses. Amore consistent finding is that the P3a,
an index of involuntary attention that follows from the MMN, is
diminished in response to speech but not non-speech stimuli
in ASD (Lepisto et al 2005, Ceponiene etal 2003).

MEG (magnetoencephalography) offers advantages over EEG
in terms of the ability to separate responses from different
sources in the brain. In a recent MEG study, Roberts et al
(2011) reported delayed MMF (MEG equivalent of MMN) in
children with ASD, but did not investigate the P3a.

Objectives:

This study aims to further investigate the neural basis of
speech perception and attention in children with ASD using
MEG. In particular, we are interested in the MMF, P3a and
potential differences between brain responses in left and right
hemisphere, and how these differences relate to language
abilityin ASD.

Methods:

We are currently testing 20 children with ASD and 20 age-
matched TD controls using an auditory oddball paradigm.
Brain responses to standard and deviant (pitch change)
sounds are recorded using 160-channel MEG while the
children watch a silent DVD. Speech and Nonspeech stimuli
are carefully matched to ensure that any differential responses
are not attributable to the acoustic properties of the stimuli.

Results:

Event-Related Beamforming will be used to extract the time
series of brain responses to sounds measured from virtual
sensors. Results of a pilot study with 4 neurotypical adults
using this method indicate multiple bilateral sources in
temporo-parietal regions. We will analyse differences in

amplitude, and latency of event-related fields between autistic
and non-autistic children, and consider individual differences
in neuromagnetic responses as a function of performance on
tests of language development and social communication.

Conclusions:

The results of this study will provide insights into the
relationship between auditory processing and language and
communication impairmentin ASD. In particular, we will
determine whether individual differences in language and
communication impairment are best predicted by MMN or
P3a responses.

111.187 187 Neural Correlates of Environmental Sound and
Emotional Semantic Integration in Children with
Autism. J. McCleery*', V. Vogel-Farley?, C. Stefanidous,
S.Utz! and C. A Nelson*, (1)University of Birmingham,
(2)Children’s Hospital Boston, (3)School of Psychology,
University of Birmingham, (4)Children’s Hospital
Boston/Harvard Medical School

Background: Previous behavioural and neuroimaging studies
have found evidence that children with autism spectrum
disorders (ASD) have difficulties with semantic processing,
with particular deficits in verbal comprehension. By studying
the semantic integration of word and environmental sound
information, we recently uncovered evidence that these
semantic processing deficits may be specific to the verbal
versus nonverbal domain.

Objectives: To examine the semantic integration of
environmental sounds compared with the semantic integration
of emotional information in faces and voices, in children with
autism.

Methods: Participants were fifteen 3- to 6-year old high-
functioning children with ASD and fifteen typically developing
control children, matched on chronological age,
developmental age, and gender. We recorded event-related
potentials (ERPs) while the children observed pictures of
instruments (drums, guitars) followed shortly by matching and
mismatching nonverbal sounds (drum sounds, guitar sounds),
and while they observed pictures of emotional faces (happy,
fearful) and matching and mismatching woices (happy wice,



fearful voice). Face stimuli were from the MacBrain
standardised emotional expression dataset, and emotional
voice stimuli (nonsense words “gopper sarla”) were shown to
be accurate representations of happy and fearful emotional
prosody through a comprehensive rating study involving six
different emotion types with twelve typically developing adult
participants. We analysed two ERP components involved in
semantic and cognitive integration, the N400 and the Late
Positive Component (LPC).

Results: An analysis of variance (ANOVA) including matching
and hemisphere as within-subjects factors and participant
group as a between-subjects factor revealed a main effect of
match for the LPC component for the environmental sounds
condition, whereby the amplitude of this component was
larger for mismatching than for matching stimuli (p <0.01).
This match/mismatch effect was significant for the ASD group
alone (p = 0.035), and exhibited a similar but non-significant
trend in the control children alone (p =0.10; match x
hemisphere p = 0.09). No main effects or group interactions
were observed for ANOVAs on the environmental sounds N400
component or for either the N400 or LPC component during
the emotional face/voice integration condition. Furthermore,
neither group exhibited any significant match/mismatch
effects for the emotional face/voice integration condition.

Conclusions: From these results, we conclude that the
automatic semantic integration of nonverbal, environmental
sound information is intact in children with autism. Because
neither group of children exhibited semantic integration effects
for emotional face/voice pairs, we were unable to assess
emotional integration effectivelyin children with autism in the
current study. Future research might use emotional stimuli
that come from emotional categories that are more dissimilar
to one another, such as happy and disgust faces and woices.

111.188 188 ERP Phase Synchronyin Language Networks Is
Highly Correlated with Language and Cognitive Abilities
in Autistic and Typical Children. K. M. Martien*1, H.
Bharadwaj? and M. R. Herbert?, (1) Lurie Center for
Autism, Massachusetts General Hospital,
(2)Massachusetts General Hospital

Background: The autism spectrum disorders (ASDs) are a
heterogeneous group of neurodevelopmental disorders that

share a behavioral phenotype classically described as
impairment of social communication accompanied by
repetitive or stereotyped behaviors. Biological models
supported by neuroimaging studies are converging on a
biological phenotype shared by these disorders, specifically,
altered functional connectivityin and among critical cortical
networks. Phase synchronyis a measurement of
electrocortical synchronization of oscillatory brain rhythms
across neural networks, hypothesized as a mechanism for
functional connectivity. Language deficits in autism maybe
due in part to a failure of integration and synchronization of
phonological information across critical language networks.
We sought to test the hypothesis that during auditory
processing of phonemes, autistics would show decreased
functional connectivity between temporal and frontal language
networks and that the degree of impaired connectivity would
correlate with severity of language impairment.

Objectives: To analyze phase synchrony between activated
regions in primary auditory cortex (ST G) and defined frontal
language networks (Broca’s area) during phonemic cortical
auditory evoked potentials in age-matched autistic and typical
children and compare the phase synchronyto cognitive and
language abilities.

Methods: Auditory ERP's in response to a standard phoneme,
llgell, and a deviant, //bell, were recorded from children (ages
5 to 8 yr) with autism spectrum disorders (n = 6) and age-
matched typical controls (n = 8) using high-density array nets
and 128 channel EEG. Cortical activation in source space
derived from the evoked response to the standard phoneme
was mapped onto a standard adult whole head model (inflated
cortex) for each subject and average maps of the group data
were generated for the two groups: ASD and controls. The
phase synchrony between the activated auditory cortex
(LSTG) and Brodmann'’s area 45 (Br45) was computed for
each subject. The correlation coefficients were calculated for
phase synchrony and general cognitive ability (GCA) and
verbal cognitive ability (VCA) as measured on the Differential
Abilities Scale.

Results: Phase synchrony between regions of activation in
LSTG and Br45 for the alpha band after Bonferroni correction
was found to show a strong positive correlation with both GCA



and VCAfor typical and ASD subjects. Using the Kendall
Correlation (tau), phase synchronyto GCAhad a correlation of
0.57 and a p value of 0.0052. Specific correlations for other
language measures will also be presented. Non-alpha
frequency bands failed to show significant correlations.

Conclusions: These results support the view that language
impairmentin children with ASD is related to impaired
functional connectivity between critical language networks.
Our ability to demonstrate and quantitate this impairment
using EEG underscores the value of this technology for
measuring functional biomarkers in behaviorally challenged
young children with autism. T his methodology will be applied
to atrisk infants to identify functional language impairment
before behavioral correlates are clinicallyapparent. This
technique has the potential to show the failure of the at risk
brain to develop compensatory mechanisms during ontogeny
and thus could provide an indication for interventions to
improve the functional outcome.

111.189 189 Short-Duration Visual Evoked Potentials (VEPS)
in Children with ASD. P. M. Weinger*!, J. Gordon', T.
Navalta', L. V. Soorya? and V. Zemon3, (1)Hunter
College, City University of New York, (2)Mount Sinai
School of Medicine, (3) Yeshiva University

Background: Previous studies have demonstrated visual
deficits in children with autism spectrum disorder (ASD).
However, there is a paucity of data on early-stage visual
processing in this population. Children with ASD are often
difficult to assess on visual tasks, which is reflected by studies
that generally target higher functioning children. Visual evoked
potentials (VEPs) provide noninvasive, rapid, and reliable
measures of neural functions, and therefore, they may
eventually be used to identify neural dysfunction, changes in
visual processing over time, and to serve as biomarkers for
subgroups of children with ASD. Before this advancement in
assessment can be achieved, VEP techniques must be
modified to facilitate collection of data on children at various
levels of functioning.

Objectives: To determine whether a battery of short-duration
stimulation and analysis conditions will adequately probe
select pathways and mechanisms within the brains of children
with ASD and typically developing children.

Methods: Transient and steady-state VEP recordings were
obtained from 5 children with ASD and 12 typically developing
children using the Neucodia system (VeriSci Corp.). Short-
duration stimuli were 3 seconds in duration with 1 second for
adaptation and 2 seconds for data collection. Each condition
was comprised of 10 runs and synchronized data collection
was used. Short-duration recordings were compared to long-
duration (60-s) recordings. Visual acuity was measured and
ASD diagnoses were determined using the Autism Diagnostic
Observation Schedule (ADOS).

Results: Findings demonstrate that short-duration stimuli, in
conjunction with statistical analysis of the brain’s responses,
can yield sensitive and objective indices of the neural
pathways under investigation.

Conclusions: Short-duration (2-s) epochs may be used in
place of long-duration (60-s) epochs in order to record VEP
responses in children with and without ASD. Short duration
stimuli allow for faster data collection while applying rigorous
methods for statistical significance. Future studies may apply
short-duration VEP techniques to examine underlying neural
mechanisms in the visual systems of children with ASD.

111.190 190 Reduced Resting Gamma Power Is Associated
with Symptom Severityin Autism. M. E. Villalobos**, C.
R.Maxwell',R. T. Schultz', B. Herpertz-Dahimann?, K.
Konrad? and G. Kohls', (1)Children’s Hospital of
Philadelphia, (2)University Hospital Aachen

Background: In addition to the triad of impairments observed in
autism, sensory processing abnormalities have also been
reported. Recent studies have suggested that abnormal
electroencephalography (EEG) frequency oscillations may
indicate impaired sensory processing in psychiatric disorders,
including Autism Spectrum Disorders (ASD). Specifically,
abnormal oscillations in the gamma frequency band have
been found in ASD and proposed as a potential biomarker;
however, these findings have been mixed depending on
whether evoked versus resting gamma oscillations were
examined. While many studies have investigated gamma
oscillations in ASD, none have reported an association
between gamma and ASD symptom severity. Examining the
relationship between the degree of ASD symptomatology and
gamma abnormalities may be a first step towards better



understanding the extent to which gamma oscillations
function as a potential biomarker in ASD.

Objectives: 1) To investigate resting gamma power in high
functioning males with ASD compared to age and IQ matched
typically developing controls (TDC) using EEG and 2) to
explore associations between the gamma frequency band and
ASD symptom severity as measured by the Social
Responsiveness Scale (SRS).

Methods: Resting scalp EEG was recorded from 15 boys
diagnosed with ASD and 18 typically developing boys (TDC)
ranging in age from 9 to 18 years (M=14.5 years, SD=2.8
years). Total gamma power was calculated for 9 electrodes,
averaged across frontal (F5, Fz, F6), central (C5, Cz, C6) and
parietal (P5, Pz, P6) regions and a repeated measures ANOVA
was used to determine significant differences by group and
brain region. Groups were matched on age and 1Q.
Exploratory analyses included Pearson correlations to
examine associations between resting gamma power and
SRS total across all subjects.

Results: In the gamma frequency band, significant main
effects of topography (p<0.001) and a topography by subject
group (diagnosis) interaction (p=0.012) were found. At-test
confirmed that at central electrodes, resting gamma power
was reduced in ASD compared to TDC (p =0.014).
Exploratory analyses yielded a significant negative correlation
between gamma power at central electrodes and the SRS
total (Pearsonr=-0.4; p =0.021).

Conclusions: To our knowledge, this is the first study to report
an association between abnormal power oscillations in the
gamma frequency band and ASD symptom severity. Our
findings provide a foundation for future studies to investigate
the relationships between physiological measures and ASD
symptomatologyin order to increase our understanding of the
fundamental neural deficits observed in ASD and provide
further support of gamma oscillations as a possible
biomarker. Future studies should include males and females
with lower-functioning ASD relative to other clinical
comparison groups (e.g., ADHD) to further elucidate this
finding.

111.191 191 Early Processing of Emotional Faces in Children
with Autism: An Event-Related Potential Study. M.
Batty*!, E. Meaux' and M. J. Taylor?, (1)INSERM U930,
(2)Hospital for Sick Children

Background: Social deficits are one of the most striking
manifestations of autism spectrum disorders (ASDs). Among
these social deficits, the recognition and understanding of
emotional facial expressions has been widely reported to be
affected in ASDs.

Objectives: We investigated emotional face processing in
children with and without autism using event related potentials
(ERPs).

Methods: High-functioning children with autism (n =15, mean
age =10.5 £ 3.3 years) completed an implicit emotional task
while visual ERPs were recorded. Two groups of typically
developing children (chronological age-matched and verbal
equivalent age-matched [both n =15, mean age =10.51 3.2
years and 7.7 £ 3.8 years respectively]) also participated in this
study.

Results: The early ERP responses to faces (P1 and N170)
were delayed, and the P1 was smaller in children with autism
than in typically developing children of the same chronological
age, revealing that the first stages of emotional face
processing are affected in autism. However, when matched by
verbal equivalent age, only P1 amplitude remained affected in
autism.

Conclusions: Our results suggest that the emotional and
facial processing difficulties in autism could start from
atypicalities in visual perceptual processes involving rapid
feedback to primary visual areas and subsequent holistic
processing.

111.192 192 Auditory Integration As a Neural Marker of
Language Disorders in ASD. J. E. Oram Cardy*, R.
Nicolson, L. M. D. Archibald, J. Boehm, H. M. Brown, M.
E. Stothers, C. McCarthy and E. Kwok, University of
Western Ontario

Background: Many children with Autism Spectrum Disorder
(ASD) have oral language impairments, but the neural basis of
these language problems is not well understood. Here, we



considered one candidate marker of language impairment:
the ability of the auditory system to integrate information over
time. Auditory perception is the outcome of a neural process
thatintegrates acoustic elements over a brief time frame,
termed the auditory window of integration (AWI). The smaller
the AW, the better the resolution of the signal. Research has
suggested that, like language, the AWI becomes refined
(smaller) as children age, and that individuals with impaired
language may have an immature (larger) AWI. T he relation
between AWI and language ability in children with ASD has
received limited attention to date.

Objectives: We compared the length of the AWl in children
with autism spectrum and/or language disorders to that of their
typical peers, in order to explore whether delayed maturation
of cortical auditory integration may be associated with
language impairment, ASD, or both.

Methods: Participants were 50 children aged 7-10 years in
four groups: ASD without language impairment (ALN), ASD
with language impairment (ALI), language impairment without
ASD (Specific Language Impairment - SLI) and typical
development (TD). We used a passive event-related potential
(ERP) paradigm to examine the length of the AWl in individual
children. A128-channel EGI system recorded ERPs during
binaural stimulus presentation while the child watched a silent
movie. Five trails of 225 stimuli each were presented: a single
50ms tone and four tone pairs, each consisting of two 50ms
tones separated by one of four gaps (100, 200, 300, and
400ms). The presence or absence of the P1/N2 complex (the
neural correlate of distinct tone identification) to the second
tone in each child was determined by comparison to the
child’s waveform generated in response to a single tone, for all
four conditions.

Results: The majority of children across all four groups
demonstrated neural responses to both tones in the 300 and
400ms gap conditions, and most children failed to
demonstrate a second tone response in the 100ms condition.
However, the groups differed in the 200ms gap condition. At
this presentation rate, significantly fewer children with SLIand
ALI (roughly 30% of children in each group) had second tone
responses than children with ALN and TD (more than 60% of
children in each group), ¥3(3, N=50)=9.0, p=.029.

Conclusions: Results estimated the AW to fall between 200-
300ms in children with SLI and ALI, a less mature, lower
resolution than that estimated for children with ALN and TD
(which was between 100-200ms). These findings suggest that
maturational delays in how the brain processes basic auditory
stimuli may contribute to the impairments in understanding
and using language found in children with language disorders,
both within and outside the context of ASD. In future
investigations, this paradigm would be particularly well-suited
to explore with much younger and more disabled children,
because itis quick, non-invasive, and does not require active
judgment or participation.

111.193 193 Electrophysiological Indices of Empathic
Response and Their Relation to Autistic Traits. C. E.
Mukerji*', R. Bernier?, A Naples', G. Righi', D.
Perszyk!, M. Coffman? and J. McPartland', (1) Yale
Child Study Center, (2)University of Washington

Background:

Empathyis a fundamental social ability affected in ASD and
the broader autism phenotype. Empathic response is
hypothesized to rely upon a neural perception-action
mechanism in the mirror neuron system (MNS) that facilitates
motor representation of observed actions and associated
autonomic states, prompting affective sharing.
Electroencephalography (EEG) studies indicate that MNS
activity is indexed by suppression of oscillatory activity in the
mu frequencyrange (8-13 Hz), which is sensitive to the social
relevance of observed actions and correlates with trait
empathy. Individuals with ASD demonstrate reduced mu
suppression to observed actions of unfamiliar others,
indicative of attenuated MNS response; consequent
dysregulation of empathic response may contribute to
difficulties in empathic drive, ability, and overall social function
in ASD. Prior work has revealed MNS activity to observed
physical pain in typical adults, but MNS response to observed
social pain and its relation to autistic traits remains
unexplored.

Objectives:

This study aimed to (a) investigate, for the first time, MNS
activity elicited by observed social pain relative to observed



physical pain and (b) elucidate the relationship between
empathic response and autistic traits. We predicted greater
MNS activity (as revealed by EEG mu suppression) to social
pain than to physical pain due to the specific role of the MNS
in social information processing. Autistic traits were
hypothesized to correlate with reduced MNS activity, indicative
of attenuated empathic response, to both social and physical
pain, with greater reduction in the social pain condition.

Methods:

Participants were 44 typical adults prescreened for levels of
subclinical autistic traits (Autism-Spectrum Quotient). EEG
was recorded with a 128-electrode Hydrocel Geodesic Sensor
net while participants viewed dynamic and static stimuli
displaying hands in physically- and socially-painful and
painless contexts. Participants viewed identical stimuli under
two conditions, while performing an empathic task (rate
distress) or a distractor task (count bracelets worn by actors).
Mu power (8-13 Hz) was computed over central electrodes at
C3 and C4 clusters, and log ratios (empathic
attention:distractor condition) were contrasted for physical
versus social situations.

Results:

Spectral analyses revealed comparable response in the high
mu frequencyrange (11-13 Hz) to observed physical and
social pain; however, mu suppression to painless social
scenarios was greater than to painless physical scenarios
(F(1,43)=7.90, p=.010). Autistic traits differentially modulated
mu suppression to physical and social scenarios. Analyses in
progress examine correlations between power in the theta (4-
7 Hz) and alpha (8-13 Hz) frequency ranges during observed
social and physical pain and autistic traits.

Conclusions:

Results indicated comparable MNS activation, as revealed by
EEG mu attenuation, to observation of both physical and social
pain in others; however, in painless conditions, only social
scenarios elicited MNS activation. In the absence of salient
pain cues, the MNS preferentially activates to social versus
nonsocial actions, despite similar patterns of human
movement. Subthreshold autistic symptomatology modulates

this index of empathic response, demonstrating value as a
metric for assessing social function and dysfunction in ASD.

111.194 194 T hree Strategies for Prospective Mapping of
Neurphysiological Measures on to Behavioural
Outcomes. M. Elsabbagh*1, E. Mercure?, A. Pickles?,
T.Charman4, M. H. Johnson® and .. BASIS teamS,
(1)McGill University, (2)Institute of Cognitive
Neuroscience, University College London, (3)Institute of
Psychiatry, King's College London, (4)Institute of
Education, (5)Centre for Brain and Cognitive
Development, Birkbeck, University of London, (6)Centre
for Brain and Cognitive Development, Birkbeck

Background: Itis suggested that neurophysiological measures
are more sensitive than behavioral measure in signaling early
brain atypicality, which in some infants leads to an autism
diagnosis. Notwithstanding the promise of such measures as
predictors of clinical outcomes, researchers have also
advocated the use of dimensional intermediate phenotypes,
viewed as more closely aligned to the genotype than complex
clinical characterization. Specifically, measures of quantitative
traits associated with ASD are though to be better candidates
for gene mapping relative to diagnostic classification. The
assumption here is that diagnosed forms of ASD, which are
themselves highly variable, are extremes of what is otherwise
typical individual variation.

Objectives: We contrast three strategies for mapping of infant
brain function measures on to later behavioral outcomes
within the same longitudinal cohort. The first strategy is
mapping between brain function measures and clinically
defined outcomes in toddlerhood. The second and third
strategies involve mapping the same infant brain function
measures onto emerging atypical or alternatively typical
variation in social and communicative skills.

Methods: Participants were from the British Autism Study of
Infant Siblings (BASIS). One hundred and four infants (54 high-
risk sibs and 50 low-risk controls) were included in the
analysis. When aged between 6 and 10 months, ERPs were
recorded while the infants viewed dynamic images of females
shifting their gaze towards (directed) or away from (averted) the
infant. Outcome measures at 2- and 3-years of age included a



range of standardized measures combined with expert clinical
judgment to ascertain outcome classification.

Results: Relative to the control group, the high-risk siblings
group showed both similarities and differences in the
amplitude and latency of components related to gaze
processing. Variation in individual infant's ERP response
characteristics was correlated with outcome measures
irrespective of the strategy used. Different strategies reveal that
a range of brain function measures capture complementary
aspects of the emerging behavioral phenotype.

Conclusions: As a group, infants at-risk for autism show
differences in certain neural components related to the
processing of eye gaze. Moreover, individual differences in the
infant ERP could be mapped onto behavioral characteristics
of the same infants when they reach toddlerhood. T he findings
help to highlight the potential scientific and clinical utility of
infant ERP measures.

The BASIS Team in alphabetical order: Baron-Cohen, S.,
Bedford, R., Bolton, P., Chandler, S., Fernandes, J., Garwood,
H., Gliga, T., Hudry, K., Pasco, G., Tucker, L., Volein, A

111.195 195 Brain Response to Gaze Contingent Eye-Contact
in ASD. A Naples*, M. Coffman, C. E. Mukerii, J. Wu, L.
Mayes and J. McPartland, Yale Child Study Center

Background:

Difficulty with interpersonal interactions is a unifying symptom
of autism spectrum disorders. Yet, the neuroscientific study of
ASD has focused almost exclusively on passive observation of
social information. In this way, the interactive element of social
behavior, most critical for understanding social function in
ASD, has not been addressed. Event related potential (ERP)
studies in typical development have examined brain response
to dynamic faces, revealing a central P300 marking
perception of facial movement. However, neural responses to
facial movements that occur contingent to one’s own
movement in the context of social interaction, such as
responsive eye gaze, remain unexplored.

Objectives:

This study investigated electrophysiological brain responses to
responsive eye gaze during social interaction. By applying
gaze-responsive experimental paradigms recording both brain
activity (EEG) and visual behavior (eye-tracking; ET), we
sought to elucidate the temporal dynamics of the neural
response to shared gaze in ASD.

Methods:

ERPs were recorded from high-functioning children with ASD
(IQ > 80) and age, sex, and IQ-matched typical counterparts
using a 128 electrode Geodesic Hydrocel Net. ET was
recorded from a three camera remote eye-tracking system
(SmartEye Pro v5.8) integrated with a stimulus presentation
computer and EEG recording. Through co-registered and
time-locked ET and EEG, the experimental paradigm was
controlled by participant gaze. Trials began with presentation
of a centrally presented fixation arrow, followed by a
peripherally presented neutral face with mouth and eyes
closed. Fixation arrows cued the participants to look either to
the mouth or the eyes of the face. Contingent upon participant
fixation, the face responded by either opening its eyes or
opening its mouth. In this way, we examined four conditions:
look to the eyes and eyes open (eyes:eyes), look to the eyes
and the mouth opens (eyes:mouth), look to the mouth and the
eyes open (mouth:eyes), look to the mouth and the mouth
opens (mouth:mouth). ERPs were time-locked to face
movement; P300 was extracted at central electrodes.

Results:

In typically developing children, P300 amplitude was
enhanced in the eyes:eyes condition (1.7uV) relative to all
other conditions (amplitudes range from -.54 to .28pV).
Children with ASD did not display differential P300 amplitude
across conditions and exhibited attenuated P300 amplitude
relative to control participants onlyin the eyes:eyes condition
(difference of 2.11uV).

Conclusions:



We demonstrate, for the first time, an electrophysiological
marker of shared gaze; typically developing children display
enhanced brain response to observed facial movement onlyin
the context of reciprocated gaze. This index of shared gaze
was not observed in children with ASD. Given the critical
import of reciprocal eye contact in social developmentand its
primacyin the emergence of autistic symptomatology, we
foresee the application of similar gaze-contingent paradigms
measuring this neural index of shared as critical for advancing
efforts toward early detection of atypical social development.

111.196 196 Developmental Changes in Mu Suppression to
Observed and Executed Actions in Autism Spectrum
Disorders. L. M. Oberman*!, J. McCleery?, E.
Hubbard3, R. Bernier#, J. R. Wiersema®, R.
Raymaekers® and J. A Pineda®, (1)Beth Israel
Deaconess Medical Center, (2)University of
Birmingham, (3)Vanderbilt, (4)University of Washington,
(5)Ghent University, (6)University of California, San
Diego

Background:

Disruptions in the mirror neuron system (MNS) have been
suggested to play a keyrole in the core social deficits
observed in autism spectrum disorders (ASD). However,
recent empirical studies have conflicting results with some
supporting a dysfunction in this system and others not. These
discrepant findings may be accounted for by factors such as
population heterogeneity, differences in age of the various
samples, lack of power, particular stimuli used etc.

Objectives:

Given the discrepant findings in the literature and the
importance both clinically and theoretically to understand
factors mediating the functioning or dysfunction of the mirror
neuron system in ASD, we conducted a direct exploration of
the development of mu rhythm suppression with age in
individuals with ASD in ages 6-17 by pooling data across four
previously published studies (Oberman etal., 2005; Oberman
etal., 2008; Pineda etal., 2008; and Raymaekers et al., 2009).

Methods:

Raw data were obtained with permission from the
corresponding authors of four published datasets. Al of the
studies included in this analysis had almostidentical
methodology for data collection and analysis. Mu
suppression, as indexed by the ratio of mu power over central
electrodes (C3 and C4) during action observation or execution
divided by mu power during baseline, was calculated for each
individual participant. We calculated Pearson correlation
coefficients in order to quantify the relationship between mu
suppression and age across all subjects as well as for each
group individually. Correlation coefficients were also directly
compared between the two groups using the calculation for
the test of the difference between two independent correlation
coefficients (Preacher, 2002) in order to evaluate whether or
not the relationship between age and mu suppression differed
between the ASD and control groups.

Results:

We found a significant correlation between age and mu
suppression in response to the observation of actions, both for
individuals with ASD and typical individuals. This relationship
was not seen during the execution of actions. Additionally, the
strength of the correlation during the observation of actions did
not significantly differ between groups.

Conclusions:

These results suggest that developmental changes to the
systems underlying mu suppression in response to observation
of actions are independent of diagnosis. Additionally, that mu
suppression in response to executed actions does not change
over the age range from 6 to 17. The results provide evidence
against the argument that mirror neuron dysfunction improves
with age in individuals with ASD and suggest, instead, thata
diagnosis-independent developmental change may be at the
root of the correlation of age and mu suppression during the
observation of actions.
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112.197 197 Ambient Prism Lenses Modulate Spatial
Attention in Autism: An Event-Related Potential Study.
G. Sokhadze*', M. Kaplan?, S. M. Edelson?, E. M.



Sokhadze!, A. S. EI-Baz', B. A. Dombroski' and M. F.
Casanova', (1)University of Louisville, (2)Center for
Visual Management, (3)Autism Research Institute

Background: Autism is a developmental disorder marked by
deficits in social interaction, communication, and behavior.
One of the less studied deficits in autism is the dysfunction of
the ambient visual system, which can affect attention,
movement, and visuo-motor coordination. These deficits of the
ambient vision may limit the ability to process information
regarding gait, posture, movement, speech, and spatial
attention.

Objectives: The proposed studyaims to understand the
abnormal neural and functional mechanisms underlying visual
distortion in autism byincorporating neurophysiologic studies,
behavioral studies, and gEEG/ERP measurements of spatial
attention.

Methods: Individuals with ASD were recruited with the
assistance of local autism treatment centers in Louisville. Pre-
screening questionnaires were filled out by parents, while
evaluation of visual abnormalities related to ambient vision
deficits were conducted by Dr. Kaplan. Twenty subjects with
autism screened and ambient correcting lenses were
selected to match their visual deficits. T he final sample
consisted of 12 high-functioning ASD individuals (Mean age
13.9£3.0 years) who were able to tolerate EEG recording
procedures for the ERP task. In this modified cued Posner
spatial attention task, subjects were instructed to press a
button to indicate which side of the screen the stimulus “X”
appeared. Before the presentation of each stimulus, the
subjects were shown a pre-cue (red square). The probability
of correctly cued targets was 80%. T he task consisted of 2
blocks lasting 10 minutes each, with a “horizontal” block
(stimuli centered vertically), and a “diagonal” block (stimuli
appeared in the corners). Each subject performed the task
with ambient and placebo lenses which did not alter vision,
and the order was counterbalanced. The ERP of interest
included early (N100, P200) and late (N200, P300)
components at frontal, centro-parietal, and occipital areas
reflecting spatial attention processes.

Results: Reaction time in prism lenses condition tended to be
faster than in placebo lenses condition. Accuracy of responses
in lenses vs. placebo condition also showed lower percentage
of errors (5.6% vs. 14.2%). Amplitude of the parieto-occipital
N100 in horizontal congruent trial was significantly higher (-
3.92vs.-1.37 yV, F=7.79, p=0.012) in prism lens condition.
Similar effect was significant for incongruent trials (0.21 pVin
placebo vs.-3.33 uVin lenses condition, F1,23=6.40,
p=0.021). Amplitude of the P3b during the more difficult
diagonal incongruent condition was higher (4.65 vs. 2.05 pV,
F=4.57 p=0.045) in ambient prism lenses condition, while
latency of P3b was shorter (349.1 ms vs. 380.1 ms, F=7.72
p=0.012).

Conclusions: These ERP effects of wearing ambient prism
lenses is indicative of more effective special attentional
processing, especiallyin more complex diagonal incongruent
trials. Our pilot study provides preliminary support to utility of
wearing prism lenses to correct ambient vision in autism and
sensitivity of ERP indices to detect spatial attention
improvement. We have found that using prism lenses and
comparing the autistic patients performance and ERPs with
and without such lenses can be a veryinformative approach to
understand the mechanisms of visual deficits and spatial
orienting impairments typical for autism.

112.198 198 EEG Measures of Response to Attentional
Network (ANT) Task in Autistic and Neurotypical
Individuals. C. Chesnutt, M. Baker*, M. O'Boyle and D.
Richman, Texas Tech University

Background:

The Attentional Networks Test (ANT) has been widely used to
assess the functionality of different brain networks associated
with attention (Posner, Fan). Anumber of studies on children
with ADHD and related attention disorders have used the ANT
in conjunction with functional MRI (fMRI) to determine
differences in attentional network responses within the brain by
observing patterns in the BOLD response. Aprevious study by
Mutreja involved administering the ANT to autistic participants
and age-matched controls, and showed that autistic children
had less sensitivity in processing speed when responding to
the incongruent stimuli than neurotypical children (Mutreja).
The hypothesis in this research is that mildly autistic



individuals have a higher level of attentional focus and are less
likely to be distracted by visual stimuli outside of the area
where their visual attention is focused. T his study addresses
whether the cortical brain areas involved in this process are
different or respond differently for autistic individuals.

Objectives:

The objectives of this research were: to determine the EEG
power distribution patterns of autistic and neurotypical
participants; to compare the power distribution for incongruent
and congruent task presentation; and to determine whether
there are features within the EEG power that can be used in
pattern recognition algorithms for identification of mild to very
mild autism.

Methods:

Participants were recruited between the ages of 13 and 18
who were either diagnosed with mild autism or Asperger’s (in
the case of diagnoses made prior to 2009), and were not
verbally impaired. Individuals were diagnosed and/or screened
either through the school system or a consulting psychologist.
A64-channel EGI system was used to acquire an EEG of
participants while they were taking the ANT, under conditions
of congruent, incongruent, and neutral stimuli in a screen
room facility that isolated external visual and auditory stimuli.
An in-house Matlab algorithm and EEGLAB were used for
data processing.

Results:

The EEG power levels were determined for all electrode
locations and averaged over the congruent and incongruent
tasks (16 trials each) for both autistic subjects and controls. A
non-corrected t-test was performed to determine whether
there were any significant differences in EEG power levels
between the two groups. For the congruent task, one feature
was identified that passed the t-test: the EEG power in the
alpha band in the right temporal-parietal region. For the
incongruent task, seven features were identified that passed
the t-test: EEG power in the left frontal-temporal region in the
delta, theta, and gamma frequency ranges; in the right
temporal region in the alpha, beta, and gamma frequency

ranges; and in the left occipital region in the gamma frequency
range.

Conclusions:

The results indicate that the brain responses as measured by
EEG of autistic and neurotypical participants are similar when
performing the ANT with a congruent presentation; while for
the incongruent presentation, numerous areas were shown to
be different. This resultis consistent with the hypothesis that
autistic individuals may be less distracted in the presence of
incongruent flanker information than neurotypical individuals.

112.199 199 Reduced Transient and Steady-State Auditory
Gamma-Band Activity in Children with Autism Spectrum
Disorders and T heir Unaffected Siblings. K. L.
McFadden*!, S. E. Steinmetz', A. S. Moiyadi', L. B.
Wilson', E. Kronberg', S. Hepburn2 and D. C. Rojas’,
(1)University of Colorado Denver, Anschutz Medical
Campus, (2)University of Colorado / JFK Partners

Background: Current diagnoses of autism spectrum disorders
(ASD) are based entirely on behavioral observation and
caregiver interviews, so the discovery of physiological markers
of ASD would provide objective markers of the condition,
facilitating further research and treatment. Synchronous neural
activityin the gamma range (30-80 Hz) has been shown to be
abnormal in individuals with ASD and could be a potential
biological marker of ASD. Reduced auditory evoked gamma-
band activity and/or reduced gamma-band phase locking
factor (PLF) have been found in both children and adults with
ASD in response to pure and amplitude-modulated tones.
This has also been found in unaffected parents of children
with ASD, suggesting potential familiality of these
abnormalities. This has not previously been investigated in
unaffected siblings of children with ASD.

Objectives: The goal of the current study was to assess
transient and steady-state auditory gamma-band responses in
children with ASD and their unaffected siblings to determine if
gamma-band abnormalities are familial. This would extend
previous research finding gamma-band abnormalities in both
individuals with ASD and their unaffected parents. If gamma-
band abnormalities are familial, both children with ASD and



their unaffected siblings would be expected to exhibit these
abnormalities.

Methods: Magnetoencephalography (MEG) recordings were
obtained for a group of children with ASD (N=13), their
unaffected siblings (N=16) and a group of healthy control
children (N=18). Evoked gamma-band power and gamma-
band PLF in response to 40 Hzamplitude-modulated sounds
were measured for transient and steady-state responses.

Results: The ASD group demonstrated significantly reduced
steady-state right hemisphere auditory evoked gamma-band
power compared to the control group, p < .05 (cluster-wise
correction for multiple comparisons). There was also a trend
toward both the ASD and sibling groups showing reduced
transient and steady-state auditory evoked gamma-band
power in left hemisphere compared to the control group
(uncorrected p <.05). In addition, both the ASD and sibling
groups demonstrated a trend toward reduced PLF in both right
and left auditory cortex compared to controls (uncorrected p <
05).

Conclusions: Children with ASD and their unaffected siblings
both showed reduced evoked gamma-band responses and
gamma-band PLF compared to controls, which is consistent
with previous findings in individuals with ASD and their
unaffected parents. These results suggest that the gamma-
band abnormalities seen in those with ASD are familial, and
that gamma-band activity is a potential biological marker of
ASD.

112.200 200 Support Vector Machine (SVM) Analysis of
Auditory Oddball Event-Related Potentials (ERP)
Classifies Toddlers with and without Early Signs of
Autism. A E.Lane*', J. Eldridge’, K. Harpster, S. J.
Dennis’, T. Shahin' and M. Belkin', (1) The Ohio State
University, (2)Cincinnati Children's Hospital Medical
Center

Background:

ERPs have been used to characterize sensory and cognitive
function in autism (Jeste & Nelson, 2009; Marco etal, 2011).
In particular, differences between children with and without
autism have been noted in responses to auditory (speech)

oddball paradigms. Recently, attempts have been made to
identify biomarkers for autism risk via the sophisticated
analysis of complexity in resting state electroencephalogram
(EEG) signals of young children with and without risk factors
for autism (Bosl etal, 2011). Preliminary findings suggest that
the use of multiclass SVM of EEG data is a promising
approach to the classification of infants with risk factors for
neurodevelopmental disorders. We propose that application of
similar analysis techniques on auditory oddball ERP data
where known differences exist between autism and non-
autism, should be more successful in classifying groups and
isolating specific biomarkers.

Objectives:

The purpose of our study was to examine the utility of SVM
analysis of auditory oddball ERP data in the classification of
toddlers (12-24 months) with and without early signs of autism.

Methods:

Forty-six toddlers (mean age=17.9 months, SD=3.0, 28 males)
participated in the study. ERPs were collected using an EGI
GES 300 system utilizing a HydroCel 128 Channel Geodesic
Sensory Net and Net Amps 300 amplifier. Toddlers completed
an auditory oddball paradigm involving phonemes (dae and
daa; stimulus duration = 340ms, ISI = 960ms). Stimuli were
presented in 4 x blocks of 400 stimuli each lasting
approximately 8.5 minutes. Data was processed in Net Station
and included: (1) filtering (high-pass=0.1 Hzand low-
pass=30Hz), (2) segmentation, (3) artifact detection, (4) bad
channel replacement, (5) referencing and (6) baseline
correction.

Participants were assessed as showing early signs or no early
signs of autism using the Autism Detection in Early Childhood
(ADEC; Young, 2007) screening tool. Toddlers scoring
between 0-5 were identified as no early signs (N-ES) (n=24)
and toddlers scoring a 6 and above were identified as showing
earlysigns (ES) (n=22).

Results: ERP data from 20 ES toddlers and 18 N-ES toddlers
was submitted for preliminary analysis to SVM with Gaussian

and linear kernels for classification purposes. Feature vectors
representative of each child were generated by averaging the



raw time series data from a single channel over all standard
and deviant responses in a block. The performance of the
classifier was analyzed using leave-one-out cross-validation.

Conclusions:

Preliminary results from our study indicate that SVM analysis of
auditory oddball ERP data correctly classified three-quarters of
our sample of toddlers with and without early signs of autism.
Further analysis of the full dataset using data from multiple
channels is expected to strengthen this result. Analysis
techniques such as these may be keyin isolating subtle
differences in sensory and cognitive development associated
with autism.

112.201 201 The High Frequency Brain Response to lllusory
Contour in Boys with Autism: The Missing Processing
Stage?. T. A Stroganova*!, E. V. Orekhova2, M. M.
Tsetlin® and A. A Morozow*, (1)Moscow State University
of Psychology and Education, (2)Sahlgrenska
University Hospital, (3)MEG Center, Moscow State
University of Psychology and Education, (4)Institute of
Radio-Engineering and Electronics

Background: The atypical visual perception is frequently
reported in children with autism Spectrum Disorder (ASD) and
has been hypothetically related to the decreased integration of
perceptual information (Frith, 1989) or to over-functioning of
the lower-order visual areas (Mottron, 2006). We used the
high-frequency brain oscillatory response during illusory
contour perception as a model for studying the neural dynamic
underlying automatic contextual integration of local image
feature.

Objectives: This study was designed to determine whether the
illusory contour (IC) processing could be reflected in phase-
locked gamma and beta band oscillations in typically
developing boys (TDB), and whether visual processing
abnormalities in boys with ASD would appear in their
abnormal gamma band responses to illusory Kanisza figure.

Methods: EEG data were obtained in 23 ASD boys aged 4-7
years and 23 age-matched TDB. The stimuli consists of four
symmetrical black inducer discs that were arrange in such a
way as to either produce a Kanizsa square illusion (lllusory

Contour: 134 trials) or not (Control stimulus: 134 trials). To
maintain children’s attention on the computer screen the test
stimuli were interspersed with the short animation movies.
The stimulus duration was 500 ms and inter-stimulus interval
varied between 500 ms and 1000 ms. To quantify the power
of gamma and beta bands evoked response to the stimulus
onset, the complex wavelet transformed data for the respective
frequency bands from each single trial were averaged. From
this complex average the square modules were taken as a
measure of the power of the phase-locked (PL) response.
Normalized time courses of PL gamma and beta band
responses were analyzed.

Results: We found phase-locked beta and gamma-band
activity to be a very strong component of brain response to
illusory contour as compared to non-illusory stimulus in both
autism and control children. The high-frequency response to
IC was, however, qualitatively differentin TDB and ASD. In
TDB the IC effect has been observed during two time windows
of stimulus processing (40-120 and 120-270 ms). As
compared to the control stimulus the IC evoked higher gamma
band response in the later time window (120-270 ms, direct IC
effect), but lower gamma response in the earlier window (40-
120 ms, inverted IC effect). The ASD demonstrated
abnormally protracted inverted IC effect, but were lacking the
later direct IC effect.

Conclusions: Our results demonstrate that illusory contour
response does presentin PL gamma oscillation in healthy
children and contains two different phases. The earlier phase
of inverted IC effect, in the context of literature (Ramsden et al,
2001), may be regarded as a correlate of sensory coding of
stimulus features and signaling of illusory lines presence in the
contour . The second phase of direct IC effectis most
probably associated with perceptual grouping processes
related to excitatory feed-back signal from higher-order visual
areas subserving shape discrimination (Lamme and
Roelfsma, 2000). Children with autism may rely more heavily
on the lower-order processing in the primary visual area and
are lacking the later stage related to higher-order contour
integration process.

112.202 202 Genotype Phenotype Interactions of Epilepsyin
Children and Adolescents with Autism Spectrum



Disorders. M. Byrd', O. J. Veatch?, J. Paolicchi?, J. L.
Haines* and G. Barnes*!, (1)Vanderbilt, (2)Center for
Human Genetics, Vanderbilt University, (3)Vanderbilt
University Medical Center, (4)Vanderbilt University

Background: Five to 30% of children with ASD develop
epilepsy by twenty years of age. Children with autism and
epilepsy have an increased risk of morbidity and

mortality. Despite the enormous strides in understanding the
molecular pathogenesis of ASD, little is known of the common
molecular mechanisms between autism and epilepsy.
Genotype phenotype studies of epilepsy and autism would add
to the knowledge base regarding the overlap of genomic
mechanisms and clinical phenotypes common to these two
childhood neurological disorders.

Objectives: This report describes proposed clinical and
genotype parameters to aid in identification and evaluation of
distinct subgroups of children (250) with Autism Spectrum
Disorders (ASD) and epilepsy.

Methods: Systematic comparisons across 12 subgroups
divided by genotype and age of first words were performed to
identify clinical differences across the spectrum of children
with ASD alone versus those with ASD and epilepsy.

Results: Brain growth (head circumference) in ASD and
epilepsy may differ significantly from children and adolescents
of similar age with ASD alone. Clustering of genomic
microarray data by age of first words revealed differences
among subgroups in sensoryissues, reciprocal social
communication, and repetitive behaviors. Putative protein
protein interactions networks revealed unique networks
involving BMP signaling pathway, acetyicholine
synthesis/neurosecretion, and microtubule interactions with
the cytoskeleton in ASD/Epilepsy group

Conclusions:

The current data supports the hypothesis that the molecular
pathogenesis of ASD and epilepsyis distinctamong ASD
populations.

112.203 203 Autonomic Responses to Social and Non-Social
Reward Among Children with Autism. E. E. Neuhaus*!,

T.P.Beauchaine? and R. Bernier', (1)University of
Washington, (2)Washington State University

Background: Pervasive social impairments among those with
autism spectrum disorders (ASDs) are often construed as
stemming from reduced sensitivity to stimuli that are social in
nature. Behaviorally, reduced attention to social stimuli (e.g.,
faces, wices) is among the earliest predictors of a later ASD
diagnosis. Acorresponding reduction in sensitivity to social
stimuli is apparent at the neurobiological level. Individuals with
ASDs fail to display selective sensitivity to social stimuli,
although the familiarity of stimuli may moderate such effects.
Dawson and colleagues (e.g., Dawson et al., 2005) argue that
reduced sensitivity to social stimuli results from disrupted
reward processing, reflected in behavioral and neurological
impairments. However, the effects of reward on physiological
functioning in ASD have not previously been tested.

Objectives: We explored the effects of social and monetary
reward on autonomic responding among 8- to 12-year-old
boys with and without ASDs. Following from the neuroimaging
literature, both unfamiliar and familiar social reward conditions
were included to explore the potential moderating effect of
familiarity. We also examined links between physiological
response to reward and social functioning, both parent-
reported and observed.

Methods: Participants included 36 boys between the ages of
8 and 12 years. Eighteen children met ADOS, ADI, and clinical
criteria for ASD and eighteen were typically-developing
children with no history of developmental concerns.
Physiological responding was assessed with (1) cardiac pre-
ejection period (PEP), a measure of sympathetic cardiac
influence that has been linked with reward sensitivity in
typically-developing samples; and (2) cardiac respiratory sinus
arrhythmia (RSA), a measure of parasympathetic cardiac
influence that has been linked with social functioning.
Autonomic responding was assessed while participants
completed a simple matching task under three conditions of
reward (monetary, unfamiliar social, and familiar social) and
completed a social interaction task with unfamiliar and
familiar partners.



Results: Behaviorally, participants with and without ASDs had
slower responses to the task under social versus monetary
reward conditions. Participants with ASDs were less accurate
than controls in their responses to the task. Autonomically,
there were no effects of group or reward type on RSA or PEP
reactivity, nor did participants with ASDs differ from controls on
baseline PEP values. However, participants with ASDs
displayed lower baseline RSA values relative to controls,
consistent with hypotheses. Furthermore, baseline RSAwas
correlated with parent-reported social behavior but not with
observational measures of social functioning.

Conclusions: Our findings provide support for
parasympathetic deficits among children with ASDs, but not for
sympathetic deficits related to reward responding. According
to polyvagal theory (e.g., Porges, 2004), parasympathetic
deficits suggest reduced flexibility in adapting to changing
social demands and argue for further exploration of relations
between parasympathetic function and social behavior among
individuals with ASDs. With regard to intervention, our findings
suggest the need to integrate relationship-based and
reinforcement-based strategies in intervention, and to explore
the predictive or moderating effects of parasympathetic
functioning on treatment outcome.

112.204 204 Regulation of Heart Rate in Adolescence:
Relations to Social Anxiety and Intervention Effects. K.
Schohl*, B. Dolan, J. S. Karst, A Meyer, S. Stevens, N.
Fritz, C. Gasaway, S. Brockman, G. McDonald, R.
Remmel and A. V. Van Hecke, Marquette University

Background: T eens with ASD report significantly more social
anxiety symptoms than their typically developing peers
(Sebastian, Blakemore, & Charman, 2009), which in turn
negatively affects their social skills. According to Bellini’s
(2006) developmental pathway to social anxiety, individuals
with AS/HF A present with a temperament that is marked by a
high degree of physiological arousal. Level of physiological
arousal and its inverse, regulation of the heart via the vagus
nerve, can be measured utilizing respiratory sinus arrhythmia
(RSA). Ithas been found that children with ASD have
significantly lower levels of RSA than typically developing
children (Bal etal., 2010; Ming et al., 2005; Vaughan Van
Hecke etal., 2009). Thus, diminished RSAmay serve as a

foundation from which anxiety stems in social interchange.
While there are a handful of studies that have looked at RSAin
children with ASD, there is a paucity of studies evaluating
regulation of heart rate in adolescents with AS/HF A, as well as
the effect that intervention may have on the plasticity of RSA
and social anxiety.

Objectives: The objectives of this study were to examine
changes in social anxiety as well as regulation of the heart via
RSAin teens with AS/THFAwho underwent social skills
intervention.

Methods: T hirteen adolescents (N = 13) between the ages of
11 to 15 years with ASD participated in the study. The current
study conducted a social skills intervention, namely the
Program for the Enrichment and Education of Relational Skills
(PEERS). PEERS focuses on improving friendship quality and
social skills among teens, ages 11-15 years, with higher-
functioning ASD (Laugeson etal., 2009). Participants were
randomly assigned to one of two conditions, either the
Experimental Treatment Group or the Waitlist Control Group.
Pre-intervention and post-intervention measures included: (1)
usage of a Biopac ambulatory heart rate monitor (Biopac
Systems, Inc.: Goleta, CA.), in order to collect teens’ baseline
heart rate; heart rate data was edited and RSAwas computed
with the CardioEdit and CardioBatch programs (Porges,
Chicago, IL); and (2) the Social Anxiety Scale-Adolescent
(SAS-A; La Greca & Lopez, 1998), which is a self-report
measure that was given to teens.

Results: Preliminary results include available data from the
experimental treatment group; ongoing analyses will include
additional participants and the waitlist group. Teens’ social
anxiety significantly decreased from pre- to post-intervention, t
(12) = 3.38, p =.005. It was also found that positive change in
RSAover the course of the PEERS intervention was marginally
associated with less social anxiety at post-intervention, r=-.51,
p=.11.

Conclusions: Our results suggest that social anxiety may
decrease due to intervention. Initial results suggest that
increases in RSA at post-intervention may predict less social
anxiety in adolescents with AS/HFA. T his finding will be
examined further by comparing additional participants in the



experimental treatment group to the waitlist control group.
This study has the potential to add to the literature regarding
intervention effects on plasticity of social anxiety and regulation
of heart rate in teens with ASD.

112.205 205 Emotional Conflict Adaptation in Autism. S.E.
White*, W. Ernst, W. A Worsham and M. South,
Brigham Young University

Background: Poor performance and error monitoring in
individuals with autism spectrum disorders (ASD) may be
associated with the repetitive/restricted behaviors
characteristic of the disorder (T hakkar et al., 2008; Larson et
al., 2011). Difficulties in emotional processing, compounded
with poor behavior monitoring, could negatively affect social
interactions. Conflict adaptation refers to the adjustment of
cognitive resources based on previous-trial conflict. We
adapted an emotional conflict adaptation paradigm used in
healthy and generalized anxiety adults (Etkin etal., 2010), to
study older children and adolescents diagnosed with ASD,
with the goal of better understanding the neural processes of
conflict adaptation in an emotional context. To our knowledge,
this is the first electrophysiological emotional conflict
adaptation studyin ASD.

Objectives: We sought to elucidate the behavioral and neural
mechanisms involved in emotional conflict adaptation within a
cohort of ASD and matched control adolescents.

Methods: Participants (ASD n=22; TYP n=19) matched on
age (M=14.6) and 1Q (M=107.9) viewed a series of pictures
expressing either happy or fearful emotions. Each picture had
either the word “happy’ or “fear” overlaid across the face.
Expressions and words were combined to create either
congruent (e.g., happy expression with “happy’) or incongruent
(e.g., happy expression with “fear”) trials. T hree blocks of 149
trials each were viewed, with pictures appearing for 1250 ms
and a fixation screen appearing after each picture (mean
duration =1200 ms). Participants indicated via button press
whether the facial expression was fearful or happy. We
mapped out conflict adaptation based on response to previous
and current trials (cC=congruent trial preceded by congruent
trial, iC=congruent trial preceded by incongruent trial,

il=incongruent trial preceded byincongruent trial,
cl=incongruent trial preceded by congruent trial). EEG data
was collected using a 128-electrode geodesic sensor net and
EGl amplifier system.

Results: For reaction time (RT), there was an expected main
effect of current condition type (p<.001), with incongruent trials
having significantly slower RTs than congruent trials. There
was also a significant previous x current trial congruency
interaction (p<.01), with cC trials having the fastest RT,
followed byiC, il, and cl trials. There was no significant
previous trial x current trial x diagnosis interaction. This same
pattern was seen for accuracy rates, with significantly lower
accuracy rates for incongruent trials (p<.001); previous x
current trial congruency interactions (p<.001) also showed the
greatestaccuracyfor cC, followed byiC, il, and cl trials.
Surprisingly, the N200 ERP waveform showed no significant
main effects or interactions. In contrast, the conflict-SP
waveform showed a significant main effect for current
condition (p=.006), with incongruent trials having a greater
mean amplitude than congruent trials; and no significant
interactions of diagnostic group.

Conclusions: Our behavioral results are similar to our
previous study of non-emotion conflict adaptation (Larson et
al., in press); however our previous findings of reduced ERP
amplitude was not replicated, as both groups showed intact
conflict-SP response. We are further investigating the use of
the N2 wave for this task in older samples, and recommend
further research on conflict adaptation in ASD.

112.206 206 T he Long and Short of It: Serotonin Transporter
Allele Variants and Emotion Processing in Adults with
Autism Spectrum Disorders. S.Faja*!, S.J. Webb?, E.
M. Wijsman', E. H. Aylward? and G. Dawson3,
(1)University of Washington, (2)Seattle Children's
Research Institute, (3)Autism Speaks, UNC Chapel Hill

Background: T he serotonin transporter linked polymorphic
region (5-HTTLPR) has 2 common variants: the short allele
(S) and long allele (L). Previous work has demonstrated
differences in neural and behavioral responses of individuals
with at least one S allele to faces with negative emotions
including greater activation of the fusiform gryus for fearful
faces and faster responses to angry faces. Prior work has also



reported reduced amplitudes in electrophysiological
responses to angryfaces in comparison to happy and neutral
faces among carriers of the S allele.

Objectives: To test the relation between the pattern of
electrophysiological neural response to emotional faces in
individuals with ASD and neurotypical developmentbased on
the 5-HTTLPR allele profile.

Methods: Subjects were 24 adults with ASD, 16 of whom had
atleastone S allele; and 21 adults with typical development,
17 of whom had atleast one S allele. All participants were
Caucasian and had Full Scale IQs in the average or above
average range. ASD diagnosis was confirmed with the ADOS,
ADI-R and DSM-IV-TR. Electrophysiological responses were
continuously recorded with high-density EEG as participants
viewed static images of faces with fearful, happy, or neutral
expressions. The P100, N170, N250 and N400 components
were examined in electrodes over the lateral posterior region
in the right and left hemisphere.

Results: Similar to previous reports with typically developing
individuals, among participants with ASD, there was a
significantinteraction between allele length (S vs. L) and facial
expression for the amplitude of the P100, F(2,44)=4.3,p =
.03. This interaction was not observed for later components.
Given thatindividuals with the S allele maybe more sensitive
to stimuli conveying negative emotions, the S carriers in the
ASD and TD group were also compared. There were no
differences in the pattern of neural responses of S allele
carriers with ASD (n=16) versus those with typical development
(n=17) across the 4 components examined, though there were
main effects of facial emotion. Finally, with S and L carriers
combined, comparison of the ASD versus TD groups revealed
no diagnostic group by emotion interactions or main effects of
group for the 4 components.

Conclusions: These initial findings suggest that serotonin
transporter linked polymorphic region (5-HT TLPR) allele
length may be a useful way to better understand the individual
performance of individuals on the autism spectrum,
particularlyin early visual attention to emotional information.
The use of genetic information may provide meaningful ways
to parse the heterogeneity of symptoms.

112.207 207 Dissociation in Autism Between Reading Gaze
Direction Versus Mental States From the Eyes. C.
Ashwin*!, A. J. Calder2 and S. Baron-Cohen?,
(1)University of Cambridge, (2)MRC Cognition and
Brain Sciences Unit

Background: Autism Spectrum Conditions (ASC) are
characterized by social and communication difficulties. These
include abnormalities in gaze perception and in theory of mind
(ToM), including reading other’s mental states from their eyes.
There have been mixed findings in various tasks of gaze
processing to date, with some showing intact abilityin ASC
and others showing deficits. They may be utilizing strengths in
perceptual processing to understand some information from
the eyes, however other information from the eyes requires
higher-level metarepresentation that is deficientin ASC.

Objectives: To investigate for a dissociation between reading
perceptual information about gaze direction versus mental
state information from the eyes of others, in adults with and
without ASC. Predictions: People with ASC would show deficits
in reading mental states from the eyes, but the mechanisms
for coding the gaze direction of others would be intact.

Methods: We tested 19 males with ASC, and 19 typical male
controls matched for age, handedness, and IQ on two different
tests requiring the processing of information from the eyes of
others. Reading perceptual states from the eyes was tested
using a paradigm where participants performed a baseline
gaze perception task, then repeated the task after viewing
extreme gaze directed 30 degrees to the left and then to the
right. This task typically produces ‘gaze adaptation’ effects:
individuals report that gaze involving small deviations from
centre, and that s in the same direction as the extreme gaze,
as being centre gaze. In contrast, small deviations of gaze in
the opposite direction to the extreme examples are viewed
accurately. Reading mental states from the eyes was tested
using the ‘Reading the Mind in the Eyes’ Test, where people
determine the mental and emotional states of others using
information from the eyes.

Results: Both the control and ASC groups showed the typical
gaze adaptation effects, for both the left and right directions.



However, the ASC group showed deficits in reading the mind
from the eyes compared to the control group.

Conclusions: These results show a dissociation in ASC
involving intact reading of perceptual states about the gaze
direction of other’s alongside deficits in reading mental states
from the eyes. T his suggests the neural mechanism coding for
the gaze directions of others is intactin ASC. However,
information from the eyes is not utilized successfully for higher-
level abilities such as mental state attribution, which relyon
different mechanisms than computing eye gaze direction.

112.208 208 Impaired Classical Conditioning in Persons with
Autism Spectrum Disorder. P. S. Powell*!, M. E.
Crisler', L. G. Klinger?, B. G. Travers® and M. R.
Klinger!, (1)University of Alabama, (2) TEACCH,
University of North Carolina School of Medicine,
(3)University of Wisconsin-Madison

Background:

Research has indicated that individuals with autism spectrum
disorder (ASD) have difficulty with implicit or automatic
learning. The present study utilized a classical fear
conditioning paradigm to examine implicit associative
learning (i.e., classical conditioning) in individuals with ASD.
Previous studies examining associative learning in ASD have
found both intact (Bernier et al., 2004) and impaired learning
(Gaigg & Bowler, 2007). However, both studies examined
associative learning across modalities; pairing a visual
conditioned stimulus (CS) with an auditory unconditioned
stimulus (UCS). To date, no study has examined associative
learning both across modalities (visual CS with auditory UCS)
and within a modality (auditory CS with auditory UCS).

Objectives:

The primary objective of this study was to assess individuals
with ASD associative learning across and within modalities.
We predicted that if individuals demonstrated impaired
learning across modalities, but intact learning within a
modality, this would be consistent with functional connectivity
theories of ASD. However, ifindividuals with ASD
demonstrated impaired learning both across and within

modalities, this would suggest more general associative
learning impairments.

Methods:

Fifteen high-functioning young adults diagnosed with ASD and
16 age- and IQ-matched individuals with typical development
were presented with both a visual color (CS visual) and an
instrument sound (CS auditory) paired with an aversive sound
(UCS). Three neutral visual stimuli and three neutral auditory
stimuli were also presented. Participants’ skin conductance
responses (SCRs) were recorded. After 40 trials in which the
CS and UCS were paired, we examined whether participants
showed elevated SCRs when the UCS (aversive sound) did not
follow he CS. This elevation in SCRs provided evidence of
learning. Following the conditioning task, an explicit memory
test examined awareness of the learning contingences.

Results:

Individuals with typical development displayed greater learning
than individuals with ASD across both the visual and auditory
conditions, F(1,29)=7.90, p <. 01. Participants with typical
development demonstrated a large learning effect,
F(1,15)=32.13, p < .01, np?=.682, whereas participants with
ASD did not show significant learning, F(1,14)=2.31, p =.15,
Nnp?=.142. These results suggest individuals with ASD have a
general impairment in associative learning. Additionally, a
significantinteraction between pairing and explicit memory,
F(1,13)=8.13, p=.01,was found for individuals with ASD, but not
individuals with typical development suggesting that only those
individuals with ASD who explicitly learned the contingencies
showed reliable associative learning.

Conclusions:

Results demonstrated impaired learing across both visual
and auditory modalities, suggesting that individuals with ASD
may have a general impairment in associative learning.
Additionally, we found that greater explicit awareness was
related to greater associative learning among individuals with
ASD. These findings are consistent with the claim that
individuals with ASD have impairments in implicit, associative
learning and may compensate for these impairments by
employing explicitlearning strategies. Given the importance



of learning by automatic associations and its ubiquitous role in
earlylearning, our findings provide important evidence for
basic learning impairments in autism and the importance for
targeting associative learning in early intervention strategies.

112.209 209 Neural Mechanisms of Social and Non-Social
Reward and Their Relation to Autistic Traits. A Cox®,
A Naples, H. Rutherford, M. Coffman, C. E. Mukeriji, L.
Mayes and J. McPartland, Yale Child Study Center

Background: Social and non-social rewards are regarded as
important modulators of behaviour. Recent models of autism
have highlighted attenuated behavioural responsiveness to
social incentives (such as pictures of smiling faces), with
social motivation deficit theories suggesting that those with
autism do not properly anticipate and appreciate the pleasure
of social stimuli. Functional neuroimaging has also
highlighted reduced neural responsiveness to social reward in
ASD in regions associated with reward processing, which
taken together may partially explain the reduced social
motivation commonly seen in autism. However, only one study
has examined the temporal correlates of social and non-
social reward processing in ASD. In an ERP study, Kohls and
colleagues (2011) found that compared to typically developing
individuals, those with ASD displayed reduced P3 amplitude to
reward versus non-reward irrespective of social or non-social
reward type, suggesting a general reward processing deficitin
autism. Because the P3 component s thought to reflect
motivated attention to reward signals, a lower P3 amplitude to
reward cues in autism may therefore reflect reduced motivated
attention.

Objectives: The current study followed-up this work by
investigating the differential effects of social and non-social
reward on goal-directed behaviour in young adults using
Event-Related Potentials (ERPs), examining modulation of
reward sensitivity by level of autistic traits. A specific goal of the
study was to improve upon previous operationalisations of
social and non-social reward byincorporating more
ecologically-valid reward stimuli.

Methods: 40 typically developing young adults were pre-
screened with the Autism Spectrum Quotient and Broad
Autism Phenotype Questionnaire for high (N=20) or low (N=20)
levels of autistic traits. Event-related potentials were recorded

with a 128 channel HydroCel Geodesic Sensor Net while
subjects performed a cued incentive go/no-go task during
simulated observation by a peer. Three identical blocks were
administered (with performance indicated by on-screen dots)
across three reward conditions: 1) Social reward, positive
feedback on performance by the observer (simulated with pre-
recorded video); 2) Non-social reward, receipt of candy (also
displayed on video); 3) No reward, a video of mosaic pictures.
ERPs were time locked to in-task performance cues, and P3
amplitude and latency were extracted across centroparietal
leads.

Results: Analyses in progress contrast P3 amplitude and
latency using mixed measures ANOVAs with within-subjects
factors of reward type (social/non-social/no-reward) and
hemisphere (leftright), and a between-subjects factor of
autistic traits (high/low). We predict a better performance and
larger P3 amplitude for reward trials than no-reward trials, and
that compared to those with low autistic traits, those with high
levels will display reduced P3 amplitude to reward vs. no-
reward, with the largest effect seen for social reward.

Conclusions: Results will shed light on the temporal
dynamics of social and non-social reward processing and
their relation to autistic fraits. The experimental paradigm
represents a significantinnovation in the study of social and
non-social reward, offering a valuable tool currently being
applied to individuals with clinical levels of autistic traits.
Insight into wilnerabilities in reward processing is critical for
understanding social function in ASD as well as interpreting
co-morbidities with psychiatric disorders.

112.210 210 Repetitive Transcranial Magnetic Stimulation
(rTMS) Modulates Event-Related Potential Indices of
Attention in Autism. M. F. Casanova®, J. M. Baruth, L. L.
Sears, A S. El-Bazand E. M. Sokhadze, University of
Louisville

Background:

Individuals with autism spectrum disorder (ASD) have
previously been shown to have significantly augmented and
prolonged event-related potential (ERP) responses to
irrelevant, visual stimuli compared to controls at both early
(e.g., P100) and later stages (e.g., N200, P300) of visual cue



processing and evidence of an overall lack of stimulus
discrimination. Abnormally large and indiscriminative cortical
responses to sensory stimuli may reflect cortical inhibitory
deficits and a disruption in the ratio between cortical excitation
and inhibition, resulting in a higher noise and difficulties in
filtering out distracter stimuli. Low-frequency (S1HZ) repetitive
transcranial magnetic stimulation (rTMS) has been shown to
increase inhibition of stimulated cortex by the activation of
inhibitory circuits.

Objectives:

It was our hypothesis that after 12 sessions of low-frequency
rTMS applied bilaterally to the dorsolateral prefrontal cortices
(DLPFC) inindividuals with ASD there would be a significant
improvementin ERP indices of selective attention evoked at
later (i.e., 300-600 ms) stages of attentional processing as well
as an improvementin reaction time and response error rate.

Methods:

We assessed 25 participants with ASD in a visual three-stimuli
oddball task using illusoryfigures before and after 12 sessions
of rTMS using a controlled design (25 patients with ASD in
active TMS, 20 patients in wait-list group). Participants with
ASD (age range 9 to 19 years) were recruited through the
Weisskopf Child Evaluation Center (WCEC). Diagnosis was
made according to the DSM-IV and further ascertained with
the ADI-R. Electroencephalographic (EEG) data were
acquired with a 128 channel EGI system. Stimulationin TMS
group was done at 1Hz 90% of motor threshold, weekly with
150 pulses/day.

Results:

Reaction time to targets was not significantly different between
groups, however, there was a significant reduction in total error
rate as a result of rTMS (t=2.51, p=0.02). This was mainly
due to a reduction in omission errors (= 2.26, p=0.034). We
found a significantimprovementin both N200 and P300 ERP
indices of selective attention as a result of rTMS. A Stimulus X
Treatment interaction reached significance (F=3.42, p=0.037)
across both hemispheres indicating a significantly more
negative N200 amplitude to target stimuli with significantly less
negative amplitudes to non-target stimuli as a result of rTMS.

One-way ANOVA analysis revealed a significantly reduced P3b
latency to non-target stimuli over the left hemisphere as a
result of rTMS (F=4.99, p=0.03). We also found significant
reductions in both repetitive behavior and irritability according
to clinical and behavioral questionnaires as a result of rTMS.

Conclusions:

This investigation showed that treatment with rTMS
significantlyimproved both N200 and P300 ERP indices of
selective attention, reduced response errors to target stimuli,
and reduced repetitive behaviors and irritability. We conclude
that treatment with low-frequency rT MS significantlyimproved
selective attention and executive functioning in individuals with
ASD. Neuromodulation with rTMS should be considered a
promising treatment modality targeting some of the core
symptoms of ASD.

112.211 211 Functional Rehabilitation of Social
Communication in Young Children with Autism: Clinical
and Neurobiological Correlates. E. Meaux*, R. Blanc,
J. Malwy, C. Barthelemy, J. Martineau and M. Batty,
INSERM U930

Background:

Based on the neurodevelopemental theory of autism, the
exchange and development therapy (EDT) is applied in very
young children, when the neural plasticity is greater. The EDT
consists in the early and harmonious re-education of the basic
neurophysiologic functions; the development of which leads to
the development of more complex functions. Previous studies
have confirmed the efficiency of the EDT, showing a decrease
of the inappropriate behaviours and an increase in cognitive
and social abilities. However, the cerebral correlates that
underlie these improvements have never been studied.

Objectives:

The aim of the current study was to investigate the evolution of
two neurophysiological markers (ocular exploration,
electrophysiological responses to face) before and after the
EDT and to test whether these are related to clinical
improvements.

Methods:



Six children with a diagnosis of autism (ASD) according to the
DSM-IV criteria and assessed with ADOS and/or ADI (mean
age =4 years 10 months) were involved in an EDT during two
years. Clinical and neurophysiological evaluations were
assessed three times during the follow up: before the

beginning TO, one year after T1 and two years after T2. Socio-

emotional abilities and autistic behaviours were measured
using SCEB (Social Cognitive Evaluation Battery; Adrien,2007)
and BSE-R (Behavioural Summarized Evaluation scale
revised; Barthélémyetal., 1997). Using an eye-tracking
method, the visual exploration of face was investigated and
visual ERPs (P1, N170) were recorded during an implicit
emotional task. A group of typically developing children (TD)
matched by chronological age also participated to the eye-
tracking and ERPs recordings.

Results:

ASDs displayed strongly abnormal pattern of face exploration
(children with ASDs looked less at the eye region compared to
TD children) and visual ERPs in response to face (P1 and
N170 were delayed and smaller in ASD) confirming that these
processes, involved in social adaptation, were affected in our
sample at T0. Moreover one year after the beginning of the
therapy, improvements are observed in both socio emotional
and cognitive area especiallyin affective relation. During this
first year of therapy, the time spent on the eyes increased,
suggesting a normalization of the ocular strategy used to
explore faces. However, the electrophysiological indices
appeared to be affected by the EDT only during the second
year. The amplitude of P1 and N170 increased and the
topographical analysis revealed a normalization of the N170.

Conclusions:

Both clinical and neurophysiological markers appeared to be
affected by the EDT . Although these data are only preliminary,
they are very encouraging and suggest an effect of therapy on
brain developmentin agreement with the principles of the
EDT.

112.212 212 Low Iron Status and Sleep Disturbance in
Children with Autism. R.Lane*1, A W. Buckley?, B.
Felt!, C. Farmer2, A Thurm?2 and S. Swedo?,

(1)University of Michigan Medical School, (2)National
Institute of Mental Health

Background: Providing a well-balanced diet to children with
autism can be difficult due to frequently reported restricted
eating habits. Many children, and particularly those with
autism, do not meet the recommendations for daily iron intake,
putting them at risk for iron deficiency (ID) (Herndon, 2009). ID
has been linked to sleep disorders such as restless leg
syndrome (RLS) and periodic limb movement (PLM) disorder
in both children and adults (Gozal, 2009). Children with autism
also exhibit higher rates of sleep problems such as bedtime
resistance and disrupted sleep patterns (Stores and Wiggs,
2003).

Objectives: The purpose of this study was to assess ID in
children with autism, and to determine if lower iron status is
correlated with more sleep problems in children with autism,
developmental delays or typical development.

Methods: 75 children (54 with autism (AUT), 10 typically
developing (TD), 11 with non-autism developmental delay
(DD) (mean age=4.5y and mean BMI=16.3), underwent both
an overnight electroencephalogram (EEG) recording with
electro-oculogram, electrocardiogram, and surface chin and
anterior tibialis EMG, and blood sample collection for
complete iron studies. Acaregiver completed a Children’s
Sleep Habits Questionnaire (CSHQ) at the time of the
overnight study. Blood samples taken within £3 months of the
EEG were frozen and later analyzed for serum ferritin and total
iron binding capacity (serum iron, transferrin and %transferrin
saturation). Aferritin level below the mean for the study
population (<20 ng/ml) or the presence of two or more other
low iron indices classified a participant as having “low iron”
within the context of this study.

Results: Serum ferritin average over all groups was 20.5 ng/ml
+10.1; there were no significant group differences for anyiron
measures. There were no significant group or iron status
differences for CSHQ subscales - bedtime resistance or sleep
disordered breathing. Fiftyone percentof AUT parents
reported too little sleep on the CSHQ, compared to 21% of TD
and DD parents (p<0.05). Parent perceptions were supported
bythe EEG data; the AUT group had significantly less total



sleep time (456+99 min) than either TD (529456 min) or DD
(545+54 min) groups (p<0.01). Overall, serum ferritin was
positively correlated with sleep restlessness on the CSHQ
(0.277, p<0.05) and within the AUT group this relationship was
sustained at a trend level (p<0.07). Using a categorical
approach overall, there was a trend for those with low iron
status to have a higher PLM index (p<0.12) but no within-group
differences.

Conclusions: In our sample, the iron status of AUT children
was similar to TD and DD children; all had serum ferritin levels
in the low normal range. An overall low level and narrow range
of iron status values across groups may have limited our ability
to detect true group differences in iron status or the
relationship to other sleep indices. The relationship of iron
status to sleep disorders such as RLS and PLMD deserves
further study to determine if this interaction may be different in
children with autism.

112.213 213 Sources of Variable Functionality of the
Execution/Observation Matching System in ASD. R.
Bernier*!, B. Aaronson' and J. McPartland?,
(1)University of Washington, (2) Yale Child Study Center

Background:

Attenuation of the EEG mu rhythm is reliably observed at
central scalp electrodes during both the execution and
observation of human motion, reflecting activityin an
execution/observation matching system. Disruptions to this
mechanism are hypothesized to contribute to social deficits in
autism. Discrepant findings have been reported, with some
studies reporting atypical activation within the mu range in
autism and others demonstrating intact activation. Phenotypic
and developmental variability in samples of individuals with
ASD studied in this work has been posited to account for these
heterogeneous results.

Objectives:

To (a) improve upon prior research by examining activity in the
execution/observation matching system in a sample of well
characterized children with ASD within a constrained age
range and to (b) systematically examine the influence of

additional phenotypic characteristics that may contribute to
variability in mu attenuation.

Methods:

46 children (23 ASD, 23 TYP) between 5 and 9 years of age
observed and executed simple grasping actions while
continuous EEG was recorded with a high density EGI sensor
net. All ASD children met ADOS, ADI, and clinical criteria. The
TYP group consisted of age and gender matched typically
developing children without a family history of ASD. EEG mu
rhythm was characterized in two ways: 1) Ratio of power
during observe and execute conditions over resting baseline in
8-13 Hzband from centrally located electrodes (Bernier et al,
2007); 2) Ratio of power in a 2 Hzband identified as the peak
difference between execute and resting baseline for each
participant (Muthukumaraswamy et al, 2004). Groups were
compared with separate ANOVAs for each mu calculation
method, and, within the ASD group, regression analysis was
applied to examine relations between phenotypic
characteristics (IQ, ADOS scores, and ADI scores) and mu
rhythm attenuation. Finally, children failing to demonstrate mu
rhythm attenuation were compared to those who did using the
above variables.

Results:

The ASD group showed reduced attenuation of the EEG mu
rhythm during observation but not execution relative to the TYP
group (p<.05) in terms of individualized mu rhythm frequencies
but not the gross 8-13 Hzband approach. Both parent report
(ADI, p<.05) and clinician rating (ADOS, p<.01) of increased
repetitive behaviors predicted decreased mu rhythm
attenuation, but IQ, social, and communication domain scores
on the ADOS and ADI were unrelated. Attenuation was
observed in all TYP children; however a portion of the ASD
group (N=5) showed a complete absence of attenuation.

Conclusions:

Independent measures of repetitive behaviors, based on both
parent report and clinical observation, were predictive of
activation in the execution/observation matching system in
children with ASD. Furthermore, while, in general, children
with ASD showed relatively decreased activity in this system, a



subset of children with ASD exhibited absolute absence of
activity, a pattern not observed in TYP children. Findings offer
insightinto the heterogeneous results observed in prior work
and clarify the importance of evaluating neural phenotypes in
the context of well-characterized behavioral phenotypes.

112.214 214 ERP Response to Affective Pictures in Children
and Adolescents with Autism Spectrum Disorders. W.
A Worsham*, M. South, P. E. Clayson and M. J. Larson,
Brigham Young University

Background: Previous research demonstrates that children
with autism spectrum disorders (ASD) are typically
unresponsive to socio-affective cues such as facial
expressions, tone of wice, and emotional subtleties (Grezes et
al., 2009). The neural bases of these deficits remain poorly
understood but can be explored utilizing
electroencephalogram (EEG) and event-related potentials
(ERP) to affective stimuli. The late positive potential (LPP) is
an ERP component that reflects facilitated attention directed at
emotionally relevant stimuli and has a greater magnitude
when individuals view emotionally salient information
compared to neutral stimuli (Foti & Hajcak, 2008). The P300
reflects a change in context and motivated attention toward
emotionally relevantinformation (Hajcak, MacNamara & Olvet,
2010). Aithough children with ASD displayimpaired social and
emotional reciprocity (Bal et al., 2010) the neural correlates of
affect recognition have not been thoroughly examined.

Objectives: We investigated the hypothesis that children with
ASD will display decreased neural activity relative to typically-
developing children when viewing unpleasant affective
pictures relative to pleasant or neutral pictures.

Methods: Participants included 29 children and adolescents
(3 females) ages 11-16 and diagnosed with an ASD,
compared to 21 healthy controls (CON group, 4 females)
matched on age (M =14.2 years) and IQ (mean =108).
Electroencephalogram data were collected while participants
viewed pictures collected from the International Affective
Picture System (IAPS; Lang, Bradley, & Cuthbert, 2001)
depicting positive, neutral and negative scenes. The
participants viewed 13 scenes of each type, presented 4 times
each for 2000 ms followed by a fixation point for 500 ms. The
P300 was quantified as the mean amplitude from 400ms to

600ms; the LPP was quantified as the mean amplitude from
600ms to 800ms.

Results: A2-Group x 3-Valence ANOVAon LPP amplitudes
revealed a significant main effect of valence with larger
amplitudes for pleasant and negative pictures relative to
neutral pictures (p<.05) but no differences between pleasant
and negative valence. There were no significant main effects
orinteractions as a function of group. Analysis of the P300
showed a trend-level effect for valence and no effects of group
or group x valence interaction; pleasant and unpleasant
pictures both had higher P300 amplitudes than neutral
pictures but showed no differences between each other.

Conclusions: The results indicate that the pictures presented
differentiated neural activity to affective picture scenes (i.e.,
pleasant or unpleasant pictures) relative to neutral pictures,
when collapsed across group. T here were no between-group
differences for diagnosis nor group x condition interactions.
Our results indicate that children with ASD process pictures of
affective information in a manner similar to that of typically-
developing children and do not show decreased attentional
bias toward these pictures.

112.215 215 An Investigation Into the Role of the Mirror
Neuron System in Facial Emotion Processing in High
Functioning Autism Utilizing Transcranial Magnetic
Stimulation. K. Young*, T.J. Perkins, D. Kidgell, J. A
McGillivay and M. A. Stokes, Deakin University

Background:

Theoretical accounts suggest that the mirror neuron system
(MNS) (neurons which respond to executed and observed
actions) plays an important role in social cognition and thus a
deficitin this system may be linked to social difficulties in
autism spectrum disorders (ASD). However an important
element of social cognition that has not been well examined in
the context of the MNS is facial emotion processing. As facial
emotion processing involves the ability to identify emotion
through the observation of facial expression, this ability may be
attributable to the MNS. Automatic processing by MNs may
allow for an internal representation of another’s facial
expression, thus facilitating the understanding of the observed
internal state of another (Enticott etal., 2008). Research has



established that viewing emotional faces often elicits
spontaneous mimicryin typically developing individuals, thus
providing further support for this account. T his suggests that
difficulties with facial emotion processing in ASDs may in part
be due to a dysfunctional MNS, and contribute to difficulties in
higher order abilities such as tehory of mind and empathy.

Objectives:

The present study examined whether mirror neuron activation
was associated with facial emotion processing in typically
developing individuals and in individuals with HFA.
Transcranial magnetic stimulation (TMS) was used as itis a
non-invasive means of stimulating nerve cells in the motor
cortex via the administration of a brief magnetic pulse to the
scalp. This pulse produces a motor evoked potential (MEP) in
the specific muscle stimulated that can be measured via
electromyography. When TMS is delivered during the
observation of action within the stimulated muscle, premotor
MN activity increases excitability in the motor cortex resulting
in enhanced MEP amplitude.

Methods:

Subjects with a diagnosis of HFAwere compared to TD
individuals (N=10 males in each group). Participants were
shown a number of emotional facial expressions in the
experimental conditions and a number of neutral expressions
in the control conditions. During this time, the motor cortex
was stimulated using TMS. T he effects of the motor cortex
stimulation was assessed by recording responses produced in
facial muscles specific to the expression presented via
electromyography. It was hypothesized that TD individuals
would actively engage in facial emotional processing as
demonstrated byincreased MEP amplitude in emotional
conditions compared to neutral conditions. Further, it was also
hypothesized that individuals with HFAwould demonstrate a
lack of facial emotional processing as demonstrated by no
difference in MEP amplitude between conditions.

Results:

Although data analysis is only preliminary at present as more
HF A data needs to be collected; the results indicate that TD
individuals are demonstrating higher MEP amplitude in

emotional conditions compared to neutral conditions. In
contrast, individuals with HFAare demonstrating no difference
in MEP amplitude between conditions.

Conclusions:

On the basis of preliminary analyses this research appears to
support the notion that the MNS plays an important role in
social cognition and that a dysfunction in this system may
provide a neural basis for a number of social cognitive deficits
exhibited in individuals with HFA.

112.216 216 Animacy and Intentionality in the Mirror Neuron
System in the Broader Autism Phenotype. G.P.
Moseley*!, A Naples?, R. Bernier?, C. E. Mukerji2, M.
Coffman?, G. Righi2 and J. McPartland?, (1) Yale
University, (2) Yale Child Study Center, (3)University of
Washington

Background: Research in non-human primates first revealed
the existence of single neurons activated in response to
performance of an action and observation of the same action.
Subsequent neuroimaging studies in humans provide strong
evidence for a similar action-perception system (APS) in
humans. Electrophysiological brain recordings reveal that
rhythmic activity in the mu range (8-13 Hz) reflects the
synchronous firing of motor neurons at rest, and attenuation of
this rhythm in the absence of motor movement is a reliable
marker of APS activity. Dysfunction in this neural circuitry has
been observed in ASD; individuals with ASD exhibit typical mu
attenuation during motor actions but reduced attenuation
during action observation. Based on these findings, atypical
function of this brain system has been speculated to contribute
to the neuropathology of the disorder. Several studies have
investigated the modulatory influences of the intentionality of
observed actions (i.e., goal-oriented vs. non-goal-oriented
actions), as well as the animacy of the performer of the
observed action (i.e., human versus humanoid robot), although
it remains unclear to what degree and in what direction these
factors influence activity in the APS.

Objectives: This study investigated (a) the modulatory
influence of intentionality and animacy, as well as (b) the level
of autistic traits, on APS activation as revealed by
electrophysiological indices.



Methods: 20 typically developing adults participated in this
study. Participants were pre-selected for high (H-AQ, N=10) or
low (L-AQ, N=10) levels of autistic traits with the Autism
Spectrum Quotient. EEG was recorded using a 128 channel
HydroCel Geodesic Sensor Net while participants viewed a
novel series of short videos displaying four conditions varying
performer animacy and intentionality: 1) human hand, goal-
directed; 2) human hand, non-goal-directed; 3) robot hand,
goal directed; 4) robot hand, non-goal-directed. Mu power (8-
13 hz) was computed over central electrodes and log ratios
(video stimuli: baseline) were compared between the four
conditions.

Results: We predict that, across participants, both animacy
and intentionality will modulate APS activity such that
Condition 1 > Condition 2 > Condition 3 > Condition 4. We
expect that the H-AQ group will exhibit reduced mu
attenuation overall and reduced differentiation among
conditions, indicating less sensitivity to animacyand
intentionality. Though data collection is ongoing, preliminary
analyses concord with these predictions.

Conclusions: This is the first study to (a) apply EEG to
investigate the effect of animacy and intentionality on mirror
neuron activation and to (b) analyze these effects in the context
of the broader phenotype of autism. Our novel stimulus set
eliminates confounds between familiarity and intentionality;
confirmation of predictions will inform our understanding of
APS involvement in empathy, theory of mind and in the broader
autism phenotype.

Invited Educational Symposium Program
113 Communicating Autism Science
Chair: A. Singer Autism Science Foundation

Dissemination of autism research no longer ends with
publication in a peer reviewed journal. Media interestin
autism science has grown steadily over the past few years and
most scientists can now expect to hear from press after
publishing research findings. Press and other stakeholders,
many of whom write blogs, have also become regular
attendees at scientific meetings and conferences. This
symposium will teach attendees the best ways to interact with
the press and other stakeholders, while still maintaining a

commitment to scientific principles and integrity. Attendees
will gain specific skills in creating a communications plan
around their research, will learn how to work with their
university press office, will get actionable tips from media
regarding what makes a great interview, and will learn specific
techniques for handling challenging questions and presenting
potentially controversial findings.

113.001 Media Training 101:. J. E. Rubinstein*, Rubenstein
Associates

How can you create a communications plan around your
research results? What makes research newsworthy? What
are the best techniques for sharing news of your research with
the press, with parents or with other stakeholders? What three
elements should you always include? What should you avoid?
What techniques can be used to handle live g&a, curveball
questions or hostile questions?

113.002 Working with the Press.

113.003 Communicating Directly with Families and Other
Stakeholders. D. Marnane*, Autism Speaks

What are families most interested in hearing about? Will
everything | share with a family end up on a blog? Is it wise to
do an interview with a blogger? What happens when families
come o scientific conferences? Whatis laylanguage when it
comes to families?

113.004 Working with Your Press Office. E. B. Welker*,
Kennedy Krieger Institute

Your press office wants you to participate in press. That's why
there’s a press office! When should you get your press office
involved? What is their role? How can you work together to
achieve the best outcomes? What are the best ways to handle
press when your research findings are potentially
controversial? How can you work together to approach study
participants to answer reporter questions while not violating
privacy? How can you be responsive and enthusiastic about
press without losing focus on the science?

Treatments: A: Social Skills; School, Teachers Program
114 Large Controlled Trials
Chair: 1. M. Smith Dalhousie University/IWK Health Centre



These papers present data on large controlled treatment trials.

114.001 Treating Anxiety Disorders in Children with High
Functioning Autism Spectrum Disorder: A Controlled
Trial. A M. Chalfant*!, R. Rapee?, L. Carroll® and H.
Lyneham?, (1)Annie's Centre, (2)Macquarie University,
Sydney Australia, (3)Children’s Hospital Westmead

Background: Prevalence rates of anxiety symptomatologyin
children with High Functioning Autism Spectrum Disorder
(HFASD) support the argument that anxiety is a core difficulty
of many children who suffer with HFASD (e.g., Leyfer et al.,
2006; Gillot, Furniss, & Walter, 2001; Muris et al., 1998).
Athough, manualised Cognitive Behaviour T herapy (CBT)
programs have widely demonstrated efficacy among typically
developing, anxious children (withoutintellectual delay) (e.g.,
Albano, Chorpita, & Barlow, 2003), there is little published
literature regarding the direct relevance of CBT models to
children with HFASD.

Objectives: To conducta clinical trial investigating the
effectiveness of a manualised CBT program for HFASD
children who have a comorbid anxiety disorder.

Methods: Forty-seven children aged 8—13 years (35 boys, 12
girls) were randomly assigned to either the CBT (n = 28) or WL
condition (n = 19; offered treatment after the WL period).
Participants received a primary anxiety disorder diagnosis on
the basis of structured clinical interviews conducted with the
both the parent and the child using the Anxiety Disorders
Interview Schedule” (ADIS). The Revised Children’s Manifest
Anxiety Scale (RCMAS), the Spence Children’s Anxiety Scale
(SCAS), the Children’s Automatic Thoughts Scale (CATS),
and the Strengths and Difficulties Questionnaire (SDQ) were
also used as self, parent and teacher report measures of
anxiety. All measures were administered pre and post
treatment. Treatmentinvolved 9 weekly treatment sessions
and 3 monthly booster sessions with both the child and the
parent.

Results: At post-treatment, the percentage of children who
no longer met DSM-IV-TR criteria for a current primary anxiety
disorder was significantly more for the CBT condition (20 of 28
children or 71.4%) than for the WL (0 out of 19 children or
0%), »2(1,N =47)=24.889, p <.05. Comparisons between

the two conditions also indicated significant reductions in
anxiety symptoms as measured by self report, parent report,
and teacher report.

Conclusions: Manualised CBT might be a suitable
treatment option for children with HFASD and their families,
with the potential for treatment benefits to extend to both the
home and school setting. Further investigations could
consider which treatment components are most effective for
this group and what adaptations to traditional CBT are most
beneficial for the learning styles of HFASD children.

114.002 Omega-3 Fatty Acid Supplementation in Children
with Autism. L. A. Carpenter*, S. L. Logan, L. B. King, J.
Charles, L. DeVane, I. Singh, W. Jenner, C. A. Cheely
and J. S. Nicholas, Medical University of South Carolina

Background: Omega-3 fatty acids are essential for brain
development and function, and may play a role in gene
expression. Omega-3 fatty acid supplementation has shown
some promise in recent pilot studies in treating associated
behavioral problems, particularly hyperactivity, in autism.

Objectives: This double blind placebo controlled trial
evaluated the safety and efficacy of omega-3 fatty acid
supplementation on hyperactivity and other behaviors in
children with autism. The study also investigated whether
changes in plasma fatty acid concentration and cytokine
markers were associated with behavioral changes in response
to treatment.

Methods: Children with ADOS-confirmed autism (n=58) were
randomized to receive 12 weeks of omega-3 fatty acid
supplementation (625 mg DHAand 875 mg EPA per day) or a
soybean oil placebo matched for scent and appearance.
Soybean oil provides Omega-6 fatty acids (linoleic acid), but
not Omega-3 fatty acids. Plasma fatty acid concentrations and
cytokine markers were measured at baseline and again at 12
weeks. Behavioral changes were monitored at three time
points (baseline, 6 weeks, and 12 weeks) via the Aberrant
Behavior Checklistand PDD-Behavior Inventory. Adverse
events and treatment adherence were monitored bi-weekly.

Results: The treatment was well-tolerated by both groups,
with no serious adverse events in either group, and no



differences between groups in terms of adverse events or side
effects. In the unadjusted analysis, the active treatment group
demonstrated a significantincrease in DHAand EPAin
plasma blood concentrations relative to the control group.
Adjusting for baseline behavior scores, age, gender, race, and
baseline severity of illness by ANCOVA analysis did not reveal
significant differences in hyperactivity for the active treatment
and control groups. In addition, ANCOVA analyses also did not
reveal significant group differences for other associated
behavioral problems in autism (e.g. irritability) or for core
symptoms of autism.

Conclusions: Omega-3 fatty acid supplementation appears
to be safe and effective in increasing DHA and EPAin plasma
blood concentration. T his study did not demonstrate
improvements in hyperactivity, or in other core or associated
symptoms of autism.

114.004 Treatment As Usual and Peer Engagementin Teens
with High Functioning Autism. F. Orlich*!,R.
Montague?, R. Bernier3, R. Oti4, C. Kasari®, C. E. Lord®
and B. King’, (1)University of Washington and Seattle
Children's, (2)Seattle Children's , (3)University of
Washington, (4)Seattle Children's Hospital and
Research Institute, (5)University of California, Los
Angeles, (6)Weill Cornell Medical College,
(7)University of Washington and Seattle Children’'s
Hospital

Background: Impairment in the ability to interact socially is the
hallmark feature of teens with High Functioning Autism (HFA).
Few interventions and supports are available to these
adolescents, despite their significant need. As a result, these
adolescents are at risk for depression and anxiety, often
experiencing marginalization within their peer group and
community. Several clinical interventions have been designed
to improve social relationships for teens with HFAand typically
include a clinic based social skills group composed of teens
from differentlocales who share a diagnosis of ASD. Despite
widespread use of this intervention, it has not been found to be
effective in changing peer relationships or increasing
engagementin the teen’s natural environment. Thus, there
continues to be a pressing need for effective treatments that
improve skills and foster generalization of skills. T his muti-site

studyaims to address this need by examining two school
based treatment approaches for teens with ASD: a peer
mediated program (ENGAGE) and a more typical social skills
group intervention comprised of teens with HFA (T SS).

Objectives: This multi-site study (Orlich, Treatment as usual
and peer engagement in teens with High Functioning Autism
R01HD65291) examines the effectiveness of two group
interventions: a typical social skills intervention (T SS) and a
novel peer mediated intervention (ENGAGE) aimed at
increasing peer interactions, social competence, affiliation
and quality of life in teens with HF Awithin their natural school
environment.

Methods: Adolescents with HF Awere randomized at the
school level to either the skills only (T SS) or peer mediated
(ENGAGE) groups for 8 weeks. All adolescents received pre-,
post-, and follow-up assessment. Pre-treatment evaluation
included confirmation of diagnosis, measurement of IQ, and
assessment of social skills, behavioral adjustment and self
esteem. To address social relationships, adolescent self
perceptions of friendships and loneliness at school, a social
network measure, and observation of teen initiations,
responses, and engagement took place at school pre-
treatment, end of treatment and at follow up. Atotal of 72 teens
will complete the study by February, 2012.

Results: Preliminary data analysis including a repeated
measures ANOVA examining intervention type across pre and
post assessment points indicated no differences between
intervention types but yielded main effects for assessment
point on interpersonal relationships by self report (p<.05),
internalizing behaviors by parent report (p<.05), and empathy
byteacher report (p<.01), indicating that after intervention,
participants reported improved interpersonal relationships,
parents reported fewer internalizing behaviors, and their
teachers reported greater empathy regardless of the type of
treatment T he finding of improved empathy remained at follow
up assessment 3 months later (p<.01).

Conclusions: Findings from the study suggest that
adolescents receiving social skills intervention within the



teens’ natural environment of school improved perception of
their quality of social relationships, teacher report of empathy,
and decreased anxiety and depression as observed by their
parents. In contrast to previous studies demonstrating gains in
social skills, but limited generalizability, our preliminary
findings underscore the positive and generalizable impact of
naturalistic, school based, group interventions on social
engagement and emotional adjustmentin adolescents with
HFA.

114.005 Efficacy of the LEAP and TEACCH Comprehensive
Treatment Models for Preschoolers with ASD. B.
Boyd*!, K. Hume?, M. Alessandri3, A. Gutierrez3, L. D.
Johnson4, L. A Sperry and S. L. Odom®, (1)University
of North Carolina at Chapel Hill, (2)Frank Porter
Graham Child Development Institute, University of
North Carolina, Chapel Hill, (3)University of Miami,
(4)University of Minnesota, (5)Griffith University,
(6)University of North Carolina

Background: TEACCH and LEAP are two comprehensive
treatment models (CTMs) with a long-standing historyin the
field of autism. Yet, researchers are only now beginning to
examine their programmatic efficacy (Strain & Bovey, 2011).
There is still a critical need to directly compare these CTMs to
determine any differential effects as well as for whom and
under what circumstances these interventions best work.

Objectives: (1) To compare child and family outcomes for
participants in TEACCH, LEAP, and “business-as-usual” (BAU)
control classrooms, and (2) To describe child and family
characteristics that moderate participant outcomes.

Methods: Arigorous, quasi-experimental studyinvolving n =75
classrooms (28 BAU, 22 LEAP, 25 TEACCH) and n = 205
children was conducted across four study locations. All study
classrooms had to meet stringent inclusion criteria to ensure
they were “high quality’ classrooms and, for TEACCH and
LEAP, they exhibit a high degree of fidelity Abattery of
measures was collected on children and families across three
time points to examine change over time. Prior to data
analysis, seven composite variables were derived from the
measures to serve as study outcomes. The composite
variables were generated using a combination of exploratory

and confirmatory factor analytic methods. In addition,
longitudinal invariance analysis was used to ensure the
composite variables exhibited stable measurement properties
across time points. Following empirical confirmation of the
composite variables, a series of three data analytic models
were fitto the data. The three analysis models were (1) gain
score analysis, (2) repeated measures model, and (3)
repeated measures model with adaptive centering. Because
of the quasi-experimental study design, the data analytic
models are of increasing complexity to act as sensitivity
checks. Multiple imputation methods were used to address
missing data.

Results: Data analysis is still ongoing. However, our current
findings based on the gain score analysis only, which reflect
change from pre to post-test, reveal no group differences on
any composite variables with the exception that children in
TEACCH classrooms showed less improvementin sensory
and repetitive behaviors (based on teacher report) than
children in BAU classrooms (p=0.0267). In general,
irespective of program type, children made gains across the
school year. However, there are variables that appear to
moderate participant response. For example, for the autism
severity composite, children with initial lower IQ scores and
parents with higher levels of stress made less improvement.
Additional discussion of child characteristics that may interact
with program type to differentially predict response to
intervention will be discussed.

Conclusions: In this study, two historical, widelyimplemented
CTMs and a high quality business as usual program all
produced positive results across time. The absence of
differential treatment effects suggests that all models were
having a significantimpact, although one cannot rule out the
possibility of maturation. This study raises the issues of the
replication of effects for CTMs when the model developer is
notinvolved in conducting the research, and whether having
access to a high quality, early intervention program is as
beneficial as access to a specific CTM.

114.006 Effectiveness of a Province-Wide Early Intervention
Program for Preschoolers with ASD. |. M. Smith*!, H. E.
Flanagan?, K. Fossum3, T. Vaillancourt* and S. E.
Bryson?, (1), (2)IWK Health Centre, (3)Dalhousie



University, (4)University of Ottawa, (5)Dalhousie
University/IWK Health Centre

Background: Translation of efficacious early intervention
methods into community practice is a challenge in many
jurisdictions, especially for publicly funded services. Nova
Scotia (NS) implemented a model of relatively low-intensity (15
hours/week) and short duration (1 year) intervention for ASD in
2005 (Bryson etal., 2007). The program employs Pivotal
Response Treatment (PRT) as the primary treatment modality,
and entails training and in vivo coaching of parents to
complement the shorter period of 1:1 intervention by
therapists. The primary target of intervention is social
communication skills. Initial data for N = 45 suggested positive
outcomes after one year of intervention (Smith etal., 2010).

Objectives: To examine keyoutcomes for a larger cohort of
children and families who participated in the PRT -based NS
program.

Methods: Participating families were enrolled in the clinical
program, with eligibility based only on age under 6 years and a
clinical diagnosis of ASD. Research staff conducted
independent assessments at baseline, and after 6 and 12
months of intervention. Data from all three timepoints were
available for N = 76. Key outcomes (and associated
measures) included language (PLS V), IQ (Merrill-Palmer-
Revised Scales), adaptive behaviour (VABS Il), behaviour
problems (CBCL 172 -5) and autism symptoms (SRS).

Results: Children made meaningful gains in expressive and
receptive language age equivalent scores (p<.001) and ratio
scores (p <.05). After one year, 37% and 46% of children
experienced greater gains in expressive and receptive
language, respectively, than expected for typical development.
In addition to better language/communication skills, children
experienced large increases in cognitive standard scores
(p<.001), with an average increase of 13.2 1Q points. After 1
year, 43% scored within the average IQ range, versus 12% at
program entry. Children’s overall adaptive functioning also
improved significantly (p <.001), as did child behaviour
problems (p <.05). However, autism symptoms improved only
for a higher-functioning subgroup (p < .05).

Conclusions: One-year outcomes for children in this less-
intensive program of short-term therapist intervention,
combined with parent training in PRT, appear similar to
published results for more intensive “traditional” models of
EIBI. Substantial effect sizes were obtained for an explicitly
targeted outcome (expressive communication), as well as for
generalized, collateral improvements (e.g., receptive
language, IQ). There is also evidence of differential
responsiveness to intervention for children at different levels of
initial cognitive functioning. Our next analyses will examine
closely this and other factors that predict outcomes in this
program.

114.008 Sapropterin As a Treatment for Autistic Disorder:
Results of ARandomized, Double-Blind, Placebo-
Controlled Trial and An Open Label Extension. C.
Klaiman*1, L. Masaki?, G. R. Elliott? and L. Huffman?,
(1)Marcus Autism Center, Children's Healthcare of
Atlanta & Emory School of Medicine, (2)Children's
Health Council

Background: Most studies of biological interventions for autism
have focused on symptom reduction, emphasizing behaviors
that are thought to be secondary to autism—e.g., self-injurious
behavior, aggression, hyperactivity, and OCD components—as
opposed to core features. Sapropterin, used to freat
tetrahydrobiopterin (BH4)-responsive phenylketonuria, is of
interest as a possible treatment of autism. Fernell et al.
reported on a pilot studyin 6 children ages 3-5 years with
autism using 3 mg/kg/day for 3 months. In an open-label
design, they found improved social functioning in all subjects.
Asubsequent report described a double-blind placebo-
controlled crossover trial with 12 boys, ages 4-7. The
investigators found only small, nonsignificant changes at both
3 and 6 months in total scores on the CARS, but post-hoc
analyses revealed significantimprovements in social
interactions at 6 months. As noted, these and other studies
suggested that sapropterin might ameliorate core symptoms of
autism at leastin younger subjects. However, the studies had
notable limitations. We therefore conducted a double-blind
study of sapropterin at higher dosage levels that are now
feasible with the formulation currently available in the United
States.



Objectives: The purpose of this study was to evaluate the
efficacy of the approved formulation of sapropterin on the core
symptoms of autism in young children.

Methods: This was a double-blind, placebo-controlled, 16-
week trial followed by an open-label extension. In the placebo-
controlled study, participants were 46 children (3-6 years old)
with ASD. T he primary outcome measure was the CGI-I Scale;
secondary measures assessed social interactions, language,
and odd behaviors, as well as side effects. Participants were
randomized to 20 mg/kg/day of sapropterin or placebo.
Behavioral and safety measures were collected at baseline, 8,
and 16 weeks. In the open-label study, participants were 30
children who successfully completed the double-blind
placebo-controlled arm of the study. Primary and secondary
outcome measures were the same as those used in the
placebo-controlled study.

Results: Participants were 83% male, 46% white, and an
average age of 60 months; 76% received at least one
concurrent complementary medication. At 16-weeks, the
placebo (n=23) and sapropterin (n=23) groups showed
similar proportions with a CGI- of 1 (Very Much Improved)
(4.5% vs.0.0%) and 2 (Much Improved) (9.1% vs. 25.0%).
Compared to placebo, sapropterin subjects had significant
improvement, with moderate effect sizes, in social interaction
and expressive language. BH4 was well-tolerated with few
side effects. Open-label data is still being collected.

Conclusions: At 16 week, the primary outcome measure of
global clinical improvement was not different for active
treatment vs. placebo; however, analyses of secondary
measures yielded statistically significant differences
suggesting that BH4 may enhance developmentin social
interaction and in language in young individuals with an
autism spectrum disorder and thatitis generally well tolerated
even at the relatively high dose used in this study. The open-
label extension will help us to determine extended safety
profiles as some children will have been on the medication for
8 months. It will also help us discern patterns of improvement
and if they plateau with regard to change.
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115.001 Do Alterations in Low-Level Visual and Auditory
Processing Co-Occur in Autistic Individuals?. A A
Simard-Meilleur*!, A. Bertone? and L. Mottron, M.D.",
(1)Centre d'excellence en Troubles envahissants du
développement de I'Université de Montréal
(CETEDUM), (2)Perceptual Neuroscience Laboratory
for Autism and Development (PNLab)

Background: Multiple behavioural studies have demonstrated
enhanced processing of low-level auditory (eg: pitch
discrimination) and mid-level visual (eg: pattern detection)
information in autism. The enhanced perceptual functioning
model proposes that such differences originate from a
combination of enhanced bottom-up feed forward flow of
perceptual information combined with a superior
independence from downward streams in both visual and
auditory modalities. At the cortical level, it has been suggested
that differences in elementary information processing result
from altered local neural connectivity characterized by atypical
inhibitorylexcitatory lateral interactions. T his would result in
increased spatial-frequency tuning mediated by mechanisms
within primary visual areas in autism (Bertone etal., 2005).
This idea has been supported in the visual domain (Keita et
al., 2011; Vandenbrouke et al., 2008) and predicts the same
type of alteration within the auditory domain. At a physiological
level, the minicolumns theory (Casanova et al., 2002) also
proposes a superior ability to discriminate low-level
information across sensory modalities. Despite these multiple
theories and predictions, it remains unknown whether such
locally-oriented perception co-occurs in both visual and
auditory domains in autism.

Objectives: To establish the prevalence of autistic individuals
who present with specific enhanced low-level auditory and
visual perceptual abilities, then to determine whether these
abilities co-occur in autistics and matched typically developing
peers.

Methods: 43 autistics and 38 controls (ages 14 to 35) were
tested on three psychophysical tasks: 1) pitch discrimination,



2) contrast discrimination of luminance-defined gratings, and
3) visual spatial frequency (SF) discrimination. Participants
were matched at the group level on Raven’s Progressive
Matrices and analyses controlled for differences in Wechsler
FSIQ. Al participants had normal or corrected-to-normal
visual and auditory acuity.

Results: Although no between-group differences were
manifested for contrast and SF sensitivity (F(1,77)=.332,
p=.566 and F(1,71)=.001, p=0.972 respectively), between-
group mean comparisons showed that autistics were
significantly more sensitive than controls in detecting small
pitch variations (F(1,64)=18.838, p<.001). Apeak prevalence
analysis, using a modified t-test (Crawford & Howell, 1998),
revealed enhanced pitch and low-level visual sensitivity (=1 SD
control mean) in 33% and in 7% of autistics, respectively.
Within autistics with enhanced pitch sensitivity, 58% also
displayed a Block Design score significantly above their
Wechsler FSIQ.

Regression analyses, incorporating a group X predictor
interaction factor, tested for between-group differences.
Results showed that pitch sensitivity predicted SF and contrast
discrimination thresholds differently for both groups
(SF:p=.024; Contrast:p=.011). Pitch sensitivity was a significant
predictor of both SF (p=.018 R2=.229) and contrast sensitivity
(p=.006 R2=.227) in autistics, but not in controls (p=.702
R2=.,005 and p=.856 R2=.001 respectively).

Conclusions: Enhanced pitch sensitivity is present in one third
of autistics and is more common in those who display visuo-
spatial abilities significantly above whatiis predicted by their
Wechsler FSIQ. More importantly, the results demonstrate a
distinct relationship between low-level auditory and visual
perception in autism that was not found for control
participants. T he fact that pitch sensitivity significantly predicts
low-level visual abilities in autistics, but notin non-autistics,
suggests that atypical perceptual processing across
modalities in autism may arise from common underlying
mechanisms.

115.002 Rates of Audiovisual Speech Integration Covary with
Low-Level Multisensory Temporal Processing in ASD
Individuals. M. T.Wallace*!, J. K. Siemann?, B. C.

Schneider?, H. E. Eberly?, T. G. Woynaroski', J. H.
Foss-Feig?, S. M. Camarata’ and R. A. Stevenson',
(1)Vanderbilt University Medical Center, (2)Vanderbilt
University

Background: While the diagnostic criteria for ASD include
communication impairments, social deficits, and
restricted/repetitive behaviors, sensoryimpairments are
frequently reported as well. These sensory deficits are the
focus of ongoing research, with the framework that these
contribute to the deficits seen in higher-order cognitive
function. In the current study we seek to elucidate these links
byinvestigating how temporal deficits in low-level sensory
processing, specifically audiovisual integration, are related to
measures of speech processing in ASD individuals.

Objectives: Our objective is to assess the relationship
between individual's multisensory temporal processing and
their ability to perceive an audiovisual speech utterance as a
single, unified event. We sought to accomplish this by
measuring the temporal binding window (TBW), a
probabilistic construct that reflects the interval of time within
which two sensory signals may be perceptually bound, and
relating this to an audiovisual measure of perceptual fusion of
speech utterances. Differences between ASD and typically
developed (TD) groups were assessed for each measure.

Methods: Participants included 21 TD adults (18-35),40 TD
(7-17) children, and 24 ASD (6-18) children, matched for 1Q,
visual, and auditory acuity. Participants completed a
simultaneity judgment task where visual flashes and auditory
beeps were presented at varying asynchronies from 0-400ms
in both auditory-first and visual-first configurations. Participants
also completed a McGurk task where they reported their
perception to congruent /ba/ and /ga/ utterances and an
incongruent condition with an auditory /ba/ presented with a
visual /ga/ (the McGurk stimulus). The TBWs for both auditory-
first and visual-first conditions were calculated, as where rates
of McGurk perception. T he relationship between these three
measures was then correlationally related within individuals.

Results: In TD adults, the visual-first side of the TBW was
significantly narrower than the auditory-first TBW. In addition,
onlythe width of the visual-first portion of the TBW (reflecting



ecologically valid stimuli) was correlated with individuals’ rates
of McGurk perception, such that Individuals with narrow TBWs
were more likely to report the McGurk effect. TD children also
showed a narrower visual-first TBW, and again only this visual-
first TBW was correlated with rates of McGurk perceptions.
ASD children, on the other hand, failed to exhibit an asymmetry
in the TBW. Importantly, both the visual-first and the auditory-
first TBWs were highly correlated with rates of McGurk
perception in the ASD group.

Conclusions: With typical development, the TBW matures to
reflect the natural statistics of audiovisual sensoryinputs: TD
perceptual systems are more tolerant of visual-first inputs. As
such, in TD, the temporal processing reflecting such natural
perceptions (the visual-first portion of the TBW) is related to
our abilities to perceptually bind an incoming auditoryand
visual signal (the McGurk effect). In ASD individuals, however,
this low-level temporal processing is impaired, resulting in a
symmetrical TBW. Furthermore, this impairmentin low-level
temporal processing maps directly onto the ability of these
individuals to perceptually fuse speech signals. This suggests
that deficits in low-level temporal processes mayhave a
cascading effect, impacting higher-order cognitive functions
including, but not limited to, speech communication.

115.003 Postural Stabilityand Symmetryin Persons with
Autism Spectrum Disorder: Relation Between Symptom
Severity and Wii Balance Board Performance. B. G.
Travers*!, P. S. Powell?, L. G. Klinger® and M. R.
Klinger?, (1)University of Wisconsin-Madison,
(2)University of Alabama, (3) TEACCH, University of
North Carolina School of Medicine

Background: Postural stability and postural symmetry are
fundamental aspects of motor ability that allow individuals to
navigate an environment. Decreased postural stability has
been previously reported in persons with ASD (e.g., Fournier et
al,, 2010; Minshew et al., 2004; Molloy et al., 2000).
Nevertheless, itis unclear how postural stability is related to
core ASD symptomatology.

Objectives: The present study aimed to examine postural
stability (i.e., balance time and degree of waiver) and postural
symmetry (i.e., center of balance) during standing postures on

a Wii balance board. The present sample onlyincluded
individuals with ASD and typical development with IQs in the
average range to minimize the impact of intellectual disability
on findings.

Methods: Twenty-six individuals with ASD and 26 age-and-IQ-
matched individuals with typical development (age range 16-
30 years) stood on the balance board on one leg or two legs
with eyes opened or closed. Participants were timed for how
long they could hold each posture. Additionally, postural
stability and left-right center of balance were recorded by a Wii
balance board connected via Bluetooth to a laptop computer.
Balance board data were recorded every 16.7 milliseconds.
Past research has demonstrated excellent reliability and
validity in using the Wii balance board for research purposes
(Clark etal., 2010). Current ASD symptom severity was
assessed using the Repetitive Behavior Scale-Revised (RBS-
R), and the Social Responsiveness Scale (SRS). Additionally,
self-rated empathy was assessed using the Empathy Quotient
(EQ).

Results: The results indicated significant group differences
during one-legged standing in postural stability (balance time,
p =.01, and postural drift, p =.02) but no significant group
differences during two-legged standing. Degree of waiver
during two-legged standing in the group with ASD was
significantly related to current repetitive behaviors (RBS-R), r=
+.48, social symptoms (SRS), r = +.54, and empathy (EQ), r = -
49 (i.e., decreased postural stability was associated with more
severe symptoms and less empathy). Additionally, current
repetitive behavior symptoms were significantly related to
postural symmetry during two-legged standing, r=+.46 (i.e.,
decreased postural synmetry was associated with more
severe symptoms).

Conclusions: The present results suggest that postural
stabilityin adolescents and adults with ASD is impaired during
one-legged standing relative to that of persons with typical
development. This suggests that diagnostic group differences
may emerge during more difficult standing postures, even in
average-lQ individuals with ASD. Moreover, this is the first
study to find that postural stability is significantly related to ASD
symptom severity measures, suggesting that postural stability
may be intimately intertwined with key ASD symptoms and may



be more central to a diagnosis of ASD than previously thought.
The decreased postural stability seen in the group with ASD
may be symptomatic of cerebellar or corpus callosum
atypicalities, which have been commonly reported in persons
with ASD in the past and have been previously linked to
symptom severityin ASD. Understanding how postural stability
may contribute to the social, communication, and repetitive
behaviors of persons with ASD may be an important avenue for
future research and intervention development.

115.004 Specificity of Action Model Formation Deficits in
Autism and Their Relationship to Social and Motor
Impairments. S. H. Mostofsky*, Kennedy Krieger
Institute

Background: Internal action models, or sensorimotor
programs that form the brain basis for a range of skilled
behavior and for understanding others' actions, are
compromised in autism and mayimpact social development
in affected individuals.

Objectives: Determine the specificity of deficits in action
model formation in autism relative to ADHD, and examine this
deficitas a putative mechanism underlying social dysfunction
in autism.

Methods: Motor adaptation was examined in 23 children with
autism and two control groups: 20 TD children and 17
children with ADHD. Participants learned to control a robotic
arm while making arm movements in which the robot
perturbed their movements by producing a velocity-dependent
force field perpendicular to the direction of motion. In this task,
the typically developing brain builds an association between
self-generated motor commands and the sensory
consequences (visual and proprioceptive). The strength of
each association can be inferred by how the brain generalizes
the learning from the trained movements to novel movements.
The training took place in the left workspace (Target 1), and
we quantified generalization to novel movements in the right
workspace matching the intrinsic coordinates of the arm
(Target 3; identical joint rotations as Target 1), and extrinsic
coordinates of the task (T arget 2; identical hand motion as
Target 1). Movements to Targets 2 and 3 were always made
in 'error-clamp' trials, in which the robot artificially eliminated

movement errors, but allowed for measurement of force output
from the hand.

Results: The adaptive learning for Target 1 was
indistinguishable across the three groups of subjects (P =
0.44). However, generalization patterns were markedly
different (p<0.001). Children with autism generalized joint
rotations to a greater degree than TD children (p<0.001),
whereas this generalization was not distinguishable between
TD and ADHD (p=0.29). T he difference between autism and
ADHD was close to significant (p=0.06); the autism group
showed greater generalization of the joint rotation than the
ADHD group. These results suggest that children with autism
builta motor memory that more strongly relied on
proprioceptive coordinates than did T D children (and, to some
degree, than did ADHD children). Over-reliance on
proprioceptive coordinates in autism was related to
impairments in social function on the ADOS-G (p<.02) and
motor imitation (p<0.05) and basic motor control as measured
using the PANESS (p<0.005).

Conclusions: Findings suggest a specific pattern of altered
motor learning associated with autism. When learning a novel
movement, children with autism show a bias toward reliance
on proprioceptive, rather than visual feedback that was not
observed in a clinical control group of children with ADHD.
Furthermore, this anomalous pattern of motor learning was
found to robustly correlate with measures of social and motor
dysfunction, suggesting that compromised action model
formation may contribute to impaired development of social
(as well as motor) capacityin autism. This line of study can
lead to important advances in understanding the neural basis
of autism and, critically, can be used to guide effective
therapies targeted atimproving social, communicative, and
motor function.

115.005 Motor Resonance in Adolescents and Adults with
Autism Spectrum Disorder. M. R. Klinger*', B. G.
Travers?, P. S. Powell® and L. G. Klinger4, (1)Allied
Health, University of North Carolina School of Medicine,
(2)University of Wisconsin-Madison, (3)University of
Alabama, (4)TEACCH, University of North Carolina
School of Medicine



Background: Motor resonance is motor activation that occurs
in the body when one observes or thinks about movement.
Motor resonance is thought to assist in automatic imitation,
the development of language (e.g., watching others speak
helps a person learn to move their mouth to form the words),
the development of empathy (e.g., watching others get hurt
makes a person automaticallyflinch), and the development of
motor ability (€.g., watching someone ride a bike should help a
person ride it later), all of which are impaired in persons with
Autism Spectrum Disorder (ASD). T he expression of motor
resonance is thought to be supported by the Mirror Neuron
System. Thus, motor resonance may relate in important ways
to the social, language, affective, and motor atypicalities
commonly observed in persons with ASD.

Objectives: The present study used social stimuli (e.g., videos
of hand movements), nonsocial stimuli (e.g., videos of objects
spinning), and language stimuli (e.g., sentences about
movement) to examine the presence of motor resonance in
individuals with ASD. Al of these videos were non-emotional by
nature in order to examine possible group differences in motor
resonance that was not driven by attention to affective
information.

Methods: Twenty-six individuals with ASD and 26 age-and-1Q-
matched individuals with typical development (between the
ages of 16 and 30) completed a motor resonance computer
game in which each video or sentence portrayed a clockwise
or counter-clockwise movement. Participants were instructed
to respond to the stimuli by rotating a joystick either clockwise
or counter-clockwise in response to a colored square
presented on the screen during each video or sentence.
Because motor resonance facilitates responses in the same
direction as the observed movement (congruent condition)
and inhibits responses in the opposite direction of the
observed movement (incongruent condition), quicker
congruent responses compared to incongruent responses
indicate the presence of motor resonance. Current ASD
symptoms were assessed using the Social Responsiveness
Scale (SRS).

Results: The results indicated that individuals with ASD
demonstrated a similar pattern of motor resonance compared
to individuals with typical development across the different

types of stimuli (social, non-social, and sentences),
F(1,50)=1.24, p =.27. However, within the ASD group, the
degree of motor resonance was significantly correlated with
current symptom severity (SRS), r = -.45, p=.02, suggesting that
those with more severe ASD symptoms demonstrated less
motor resonance.

Conclusions: The present results suggest overall intact motor
resonance in adolescents and adults with ASD. T he specific
methods of this task (lack of emotionally valenced stimuli and
use of a motor response to each stimulus) were designed to
decrease attention and social demands, which may explain
the lack of overall group differences. Intact motor resonance in
this population may be behaviorally indicative of intact mirror
neuron functioning. Nevertheless, those with more severe ASD
symptoms were less likely to demonstrate motor resonance,
suggesting that motor resonance may be intimately intertwined
with ASD symptom expression. Thus, motor resonance
impairments may be evident in a group with more severe
symptomatology. Future research and clinical implications are
discussed.

115.006 Objective Measures of Imitation and Movement End-
Point Re-Enactmentin Autism. H. J. Stewart*!, R. D.
Mclntosh' and J. H. G. Williams?, (1)University of
Edinburgh, (2)University of Aberdeen

Background:

Imitation is a complex behavior required for social learning.
Difficulties in imitating others have been well-documented
within ASD populations, but have been largely based on
subjective reporting. We developed an approach obtaining
objective measures through the use of a computerised
kinematics assessment tool (CKAT) which made it possible to
compare for imitation for separate measures and also with an
alternative form of social learning: movement end-point re-
enactment (MER).

Objectives:

Using objective measures, we aimed to determine whether an
imitative deficit was presentin ASD adolescents when
compared to typically developing peers, and if such a deficit
existed, whether this was specific to imitation of temporal or



spatial aspects of the action, and to bodily imitation only or
MER also.

Methods:

Stimuli consisted of two sets — action imitation (Al), showing an
actor drawing the same shapes on a touch-screen laptop; and
MER, showing a dot ‘drawing’ shapes across the laptop
screen. Participants were instructed to reproduce the
movements that they had watched by drawing with a stylus on
a touch-screen laptop as if using pen-and-paper. Drawing
conditions were: 3 shapes (circle, square, triangle); 3 sizes
(big, medium, small) and 3 speeds (fast, medium, slow).
General motor skills were also assessed through a CKAT
battery measuring tracking, tracing and aiming abilities, as
well as parental questionnaires regarding DCD tendencies
and ASD severity. Participants were age (11-17) and IQ
matched (ASD n =16; TD n = 24).

Results:

An ANCOVA [between-subjects: group (ASD, TD); covariate:
age, WASI-verbal, WASI-performance] revealed a significant
main effect of group for both Al path length (F(1, 35) = 11.38, p
=.002, hp?2 = .25) and duration (F(1,35) =4.38, p =.044, hy%2 =
A1) and for MER path length (F(1, 35) =5.62, p =.023, hy?2 =
A14). Furthermore, a principal components analysis (PCA)
with varimax rotation on the 21 items of imitation, motor
abilities and individual differences yielded a 4-factor solution
explaining 77% of variance. Factor 1 — Imitation Ability,
accounted for 49.7% of variance; Factor 2 — Motor Ability and
Age, for an additional 13.0%; Factor 3 - Verbal 1Q, for a further
8.0%; and finally Factor 4 — Performance 1Q, for 5.9%. SRS
and DCD scores loaded both on Factors 1 and 3.

Conclusions:

Participants with autism performed more poorly than controls
on both types of copying task (MER and Al) and for both
measures (path length and duration) after controlling for age
and 1Q. Ina PCA, all copying measures loaded onto a single
factor, being highlyintercorrelated. However, this copying
ability was distinct from age, IQ and measured motor control,
supporting the hypothesis that it represents a separate
construct. Our results provide strong evidence for a specific

social learning deficitin autism but suggest that it is not
confined to imitation.

115.007 Atypical Updating of Face Representations with
Experience in Children with Autism. L. Ewing*, E.
Pellicano and G. Rhodes, University of Western
Australia

Background: Adaptive coding, or the calibration of perception
through experience, is widely thought to enhance processing
across sensory domains. An elegant adaptation study
conducted by Pellicano, Jeffery, Burr, & Rhodes (2007)
revealed significantly reduced face identity aftereffects in
children with autism relative to typical children. The authors
suggested that these reduced aftereffects might signal
diminished perceptual updating of visual representations with
experience in autism, which could contribute to observed face
processing difficulties. It remains an intruiguing, open
question whether whether any diminished perceptual updating
in autism is restricted to faces, or affects the perception of
visual stimuli more broadly.

Objectives: T his studyinvestigated whether reduced
perceptual updating in children with autism extends beyond
faces, to non-face stimulus categories. The selectivity of
diminished aftereffects in autism may prove informative about
the mechanisms driving reduced perceptual updating in
autism, and the scope of its functional consequences. Broadly
diminished adaptation would arguably support a pervasive
perceptual atypicalityin autism. In contrast, disproportionately
reduced perceptual updating for face stimuli compared to
non-face stimuli (relative to typical children) could signal that
reduced adaptation is tied to social stimuli specifically,
contributing to a face selective processing atypicality.

Methods: Adevelopmentally appropriate figural aftereffect task
directly measured perceptual updating following exposure to
figurally distorted (expanded/contracted) upright faces,
inverted faces and cars, in typical children (n=29) and children
with autism (n=29) of similar age and cognitive ability. Asize
change between the study and test stimuli limited the
likelihood that any processing atypicalities reflected group
differences in adaptation to low-level features of the stimuli.



Results: Figural aftereffects for upright faces, but notinverted
faces or cars, were significantly diminished in children with
autism, relative to typical children. Moreover, the group
difference was amplified when we isolated the ‘face-selective’
component of the aftereffect, by partialling out the mid-level
shape adaptation common to upright and inverted face
stimuli. Notably, aftereffects of typical children were
disproportionately larger for upright faces than for inverted
faces and cars, but the magnitude of aftereffects of children
with autism was not similarly modulated by stimulus category.

Conclusions: T his study provides an important step forward in
our understanding of perceptual updating atypicalities in
children with autism. Consistent with a functional role for
adaptation in face perception, our findings suggest that
reduced perceptual updating in children with autism may
constitute a high-level, and possibly face-selective, visual
processing atypicality, relative to typical children.
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116.001 Assessment of Symptom Severityin Siblings with
Autism Spectrum Disorder: Comparing Parental Report
Versus Direct Observation Methods Using Multilevel
Modeling. E. Duku*, S. Georgiades, P. Szatmari, J.
Cairneyand K. Georgiades, Offord Centre for Child
Studies, McMaster University

Background: Despite high heritability estimates for Autism
Spectrum Disorder (ASD), so far, only a few inherited genes
have been linked to an increased risk for the disorder. T his
failure to identify inherited autism genes raises important
methodological questions concerning our ability to clearly
define and/or accurately measure the ASD phenotype. The
most common approaches to the assessment of ASD

symptoms include a direct observation of the child and a semi-

structured interview of the parent. However, to date, these two
approaches have never been contrasted among multiplex
families (i.e., families with more than one child with ASD).

Objectives: This study explores issues related to the
assessment of the ASD phenotype in multiplex ASD families.

The specific objectives of this study are (a) to estimate the
‘between” (shared) versus “within” (unique) family variance in
ASD symptom severity across two assessment methods, direct
child observation and parental report; and (b) to examine the
effect of child and family-level covariates on ASD symptom
severity across the two assessment methods.

Methods: Data came from the Canadian Genetics of Autism
Study investigating genetic mechanisms of autism
susceptibility. The sample consisted of 110 multiplex families
who had two children diagnosed with ASD (N=220). All
children were assessed using the Autism Diagnostic Interview
- Revised (ADI-R; parental report) and the Autism Diagnostic
Observation Schedule (ADOS; direct observation). Multilevel
regression was used to examine the between-family and
within-family variance in ASD symptom severity across the two
assessment methods, parental report and direct observation.

Results: Results show that for both methods - parental report
(ADI-R) and direct observation (ADOS) — most of the variance
in ASD symptom severity is at the child-level (i.e. within
families). However, the proportion of variance at the family-
level (i.e. between families) is substantially higher for ADOS
scores (20.23%) compared to ADI-R scores (11.84%); the
reverse pattern is true for the proportion of variance explained
atthe child-level. Additional results indicate that variables such
as the child’s age and sibling-pair age discrepancyinfluence
the estimation of child scores and familial correlations of ASD
symptom severity.

Conclusions: This study provides the first empirical evidence
suggesting the presence of the “sibling de-identification”
phenomenon in multiplex ASD families. Specifically, study
findings show that when reporting on the symptom severity of
two of their children with ASD using the ADI-R, parents tend to
‘maximize” differences and “minimize” similarities between
siblings (relative to differences observed on the ADOS). The
implications of these findings are discussed within the larger
context of collecting and evaluating phenotypic information for
genetic research.

116.002 Comparing Autism Screeners and Physician
Surveillance Techniques At 18- and 24-Month Well
Child Visits. K. C. Greer*', A. B. Barber?, A. Evans', J.



M. Pierucci2, K. M. Dickey?, M. R. Klinger® and L. G.
Klinger4, (1)University of Alabama School of Medicine,
(2)University of Alabama - ASD Clinic, (3)Allied Health,
University of North Carolina School of Medicine,
(4)TEACCH, University of North Carolina School of
Medicine

Background: The American Academy of Pediatrics
recommends autism-specific screening at 18- and 24-month
well child visits in addition to scheduled developmental
screening (Johnson & Myers, 2007). However, little research
has examined the use of autism-specific screening
instruments in primary care settings. Physician concern alone
is not adequate in identifying children with autism as
pediatricians missed 81% of children who were diagnosed
with ASD after failing the M-CHAT (Robins, 2008).
Pediatricians also missed 68% of children who screened
positive for developmental delay on the Ages and Stages
Questionnaire (Hix-Small, 2007). Further, since 92% of
caregivers of children with ASD initially discuss concerns with
their primary care providers (Siegel, 1988), itis crucial that
physicians be able to adequately determine when a child’s
clinical presentation necessitates further developmental
testing.

Objectives: The aim of this study s to examine the relation
between scores on the Ages and Stages Questionnaire 3
(ASQ-3), an abbreviated 30-item research version of the Early
Screening for Autism and Communication Disorders (ESAC;
Wetherby, Woods, & Lord, 2009), physician concerns and
parentconcemns in 18- and 24-month old children.

Methods: Caregivers of children completed the ASQ-3 and
the 30-item abbreviated ESAC at 18- and 24-month well-child
visits at one university medical clinic and two rural medical
clinics in Alabama. To date, 38 caregivers have participated.
The ASQ-3 identifies delays in five areas: communication,
gross motor, fine motor, problem solving, and personal-social.
The abbreviated ESAC is a 30 item questionnaire that
identifies delays in two areas: interacting/communicating and
interests/activities; it also has an “additional comments”
section. Physicians also completed questionnaires, in which
they noted any delays in motor, language, or social

development and indicated whether or not they made referrals
for developmental testing.

Results: Preliminary data indicate that the ASQ-3
communication domain was negatively correlated with the
abbreviated ESAC total score (r=-.46, p =.006) and with
physician-concerns about language skills (r=-40, p =.015).
Thatis, lower standard scores on the ASQ-3 communication
domain were correlated with increased ASD symptoms on the
abbreviated ESAC and increased physician concern. No
significant correlation was found between physician-identified
delayand the abbreviated ESAC. Initial parental concern and
physician-concerns about language skills were positively
correlated with the number of physician referrals (r=.70, p <
001 and r=.60, p <.001, respectively). Parents indicated
concerns following completion of the abbreviated ESAC and
these concerns were significantly correlated with abbreviated
ESAC total. Data collection is ongoing.

Conclusions: There is a modest correlation between the
abbreviated ESAC and the ASQ-3, indicating that although the
measures are related, they are not redundant. The lack of
relationship between physician concerns and abbreviated
ESAC total score highlights the importance of using autism-
specific training for physicians. Physician training may
increase earlyidentification and early intervention referral
rates. These results also highlight the importance of caregiver
screening in addition to physician surveillance for autism.

116.003 Do Developmental Profiles of Toddlers with ASD
Differ Based on Sibling Status Vs. Clinical Referral?. C.
A Saulnier*!, K. Chawarskaz and A Klin3, (1)Marcus
Autism Center, Children's Healthcare of Atlanta &
Emory University School of Medicine, (2) Yale University
School of Medicine, (3)Marcus Autism Center,
Children's Healthcare of Atlanta & Emory School of
Medicine

Background: Great strides have been made in diagnosing
children with ASD at very young ages, with good diagnostic
stability evidenced by 18-24 months of age in clinically-
referred samples. However, the developmental and diagnostic
profiles of younger siblings of children with ASD (i.e., those
with a genetic propensity for the disorder) appear to be more



complex in that siblings who develop ASD tend to be higher
functioning and have more subtle autism symptomatology,
making it challenging to provide accurate diagnoses upon
detection of risk.

Objectives: This study directly compares the developmental
profiles of 18-24 month-old children with ASD based on
whether they were clinically-referred for an evaluation vs.
evaluated due to sibling status. Profiles of autism
symptomatology, developmental, play, and adaptive skills are
analyzed between the groups.

Methods: Participants included 76 children with ASD, 19 of
which participated in a research study on infant siblings of
children with ASD (i.e., Siblings) and 57 of which participated
in an early detection study and did not have a sibling with ASD
(i.e., Clinically-referred). Preliminary diagnoses for the Siblings
were provided at 18-months, with confirmatory diagnoses of
ASD made at 36-months. Preliminary diagnoses for the
Clinically-referred children were made during their initial visit,
prior to the age of 24 months, and confirmatory diagnoses of
ASD were made during a follow-up visit at 36 months. The
mean age of the Siblings was 18.74 months (SD=1.49) and
84% were male. The mean age of the Clinically-referred
sample was 21.34 months (SD=3.28) and 88% were male.

Results: Asignificant difference in age was observed between
the Siblings and Clinically-referred samples, with the latter
being slightly older (t=4.6; p<.001). Despite being younger,
Siblings had significantly higher Visual Reception
[F(1,72)=12.38; p<.01], Fine Motor [F(1,72)=8.49; p<.01],
Receptive [F(1,72)=9.15; p<.01] and Expressive Language
[F(1,72)=8.90; p<.01] scores on the Mullen Scales of Early
Learning, with all scores falling within the average range,
whereas mean Mullen scores for Clinically-referred children
fell 1-1.5 standard deviations below the mean. Clinically-
referred children evidenced significantly more autism
symptomatology on the ADOS, Toddler Module
[F(1,72)=12.86; p<.01], with a mean Social/Affect Aigorithm
score of 16.46 (SD=4.49) compared to 11.76 (SD=5.50) for the
Siblings. No differences were observed in restricted/repetitive
behaviors as measured on the ADOS-T, or within any domains
of adaptive behavior, as measured by the Vineland Adaptive
Behavior Scales.

Conclusions: Results confirm preliminary findings suggesting
that siblings of children with ASD who themselves develop the
disorder have different developmental profiles than children
with ASD who are clinically-referred for evaluation due to
concerns. Siblings tend to be higher functioning but still exhibit
significant levels of autism symptomatology, albeit not to the
severity of clinically-referred children. Nonetheless, their
symptoms are detected earlier, likely due to close monitoring
for risk. Although differences are likely referral-based, these
data raise the question of differing neuroendophenotypes
between children with and without genetic liability for ASD.
Theyalso highlight the complexities that arise in, and can
certainlyimpact, the assessment and diagnosis of two varying
cohorts of children, both at significant risk for ASD.

116.004 Social Economic Status and the M-CHAT : Unreliable
Results for Mothers with Low Education Level. A
Scarpa*!,N. M. Reyes?, M. Patriquin®, J. Lorenz'!, T. A.
Hassenfeldt!, V. Desai® and K. Kerkering?, (1) Virginia
Tech, (2)Virginia Tech , (3)Carilion Clinic

Background: Children with autism from rural areas and
disadvantaged backgrounds (low socioeconomic status; SES)
tend to receive an ASD diagnosis at later ages (Rhoades,
Scarpa, & Salley, 2008). This delay mayincrease the average
age atwhich intervention is received (Mandell, Listerud, Lewy,
& Pinto-Martin, 2002; Mandell, Noval, & Zubritzky, 2005). The
Modified Checklist for Autism in Toddlers (M-CHAT ) remains
the most well-studied, validated, and practical tool for early
screening in the primary care setting (Robins, Fein, Barton, &
Green, 2001). However, the psychometric properties of the M-
CHAT need to be further examined in diverse samples in order
to determine if this measure needs to be adapted accordingly.

Objectives: This study investigated internal reliability of the M-
CHAT completed by mothers of toddlers from a rural area in
Southwest Virginia. The sample contained both English and
Spanish-speaking mothers.

Methods: Data were collected from the mothers of 317
toddlers between 17 and 30 months of age. The M-CHAT was
completed during children’s 18- or 24- month-well visit. The
mother’s report of her highest academic achievement was
used as a proxy for SES. For this study, three academic



achievement categories were created: (1) less than 12t
grade/GED completed (n =90), (2) 12%/GED completed (n =
143), and (3) more than 12%/GED completed (n = 84).

Results: The M-CHAT s internal reliability differed based on
mothers’ SES. Mothers who had less than or had completed a
12t grade education/GED had Cronbach's alphas of .428 and
225, respectively, whereas mothers who had greater than a
12t grade/GED education obtained a Cronbach's alpha of
.729. Similarly, these education groups significantly differed on
how manyitems theyfailed, F(2, 313) = 3.701, p=.026, with
less than a 12t grade education/GED failing the mostitems,
than completed 12 grade/GED, and mothers who completed
more than a 12t grade/GED education failed the least number
of items. Specifically, mothers with less than a 12t grade
education/GED tended to fail items 17, and 22, whereas
mothers with a 12" grade/GED education or higher tended to
fail item 15, c2(1,N = 315) = 11.141, p=.004.

Conclusions: This study had two main findings. First, the
psychometric properties of the M-CHAT appear to be
unreliable when assessing toddlers of mothers with a 12-
grade education or less. Thatis, these results demonstrate
that the M-CHAT screening was not acceptable or consistent
with what is considered adequate/acceptable internal
reliability (alpha > 70). Second, maternal education levels also
predicted response patterns of certain items on the M-CHAT.
Specifically, toddlers with mothers with lower educational level
were more likely to be perceived as developing more
atypically. Several factors could have contributed to these
unreliable results, including mothers’ lack of understanding of
typical/atypical behavior, motivation to respond accurately, or
poorly constructed questions (e.g., vague language). Including
a questionnaire with pictures depicting behaviors being
assessed might help mothers provide more informed
responses. In any case, work needs to be done to improve
reliability of the M-CHAT for use among less educated families
during early pediatric screenings.

116.005 Identifying Subgroups within PDD-NOS. L. A
Brennan*, D. A Fein and M. Barton, University of
Connecticut

Background: The diagnostic criteria for Pervasive
Developmental Disorder, Not Otherwise Specified (PDD-NOS)
do not define behaviors necessary for the diagnosis. Rather,
the diagnosis is assigned to children who exhibit some of the
social and communicative impairments common to children
with Pervasive Developmental Disorders but fail to meet the
detailed criteria of other pervasive developmental disorders,
(Walker etal., 2004). The lack of criteria for PDD-NOS
suggests there may be a degree of heterogeneity within this
population, yet there seems to be little research exploring the
similarities and differences between children with PDD-NOS.
Identifying subgroups of children within the PDD-NOS
population may enhance our capacity for identifying,
understanding, and providing services for these children.

Objectives: To explore potential subgroups within children
diagnosed with PDD-NOS at approximately 2 years of age.

Methods: Ahierarchical cluster analysis was conduced to
detect clusters within a sample of 100 children diagnosed with
PDD-NOS between 18-24 months based upon their
subdomain scores from the Autism Diagnostic Observation
Schedule (ADOS). Using a series of one-way ANOVAs,
external validity of the selected clusters was assessed by
comparing the groups’ scores on the Mullen Scales of Early
Learning (Mullen) and Vineland Adaptive Behavior Scales
(Vineland).

Results: Hierarchical cluster analysis suggests a 3 cluster
solution best fits the data. Group 1 (n=45) consists of
participants with the highest mean scores (suggesting greatest
impairment) on each ADOS subdomain when compared to
Groups 2 and 3. Participants in Group 2 (n=24) have the
lowest mean scores on each ADOS subdomain compared to
Groups 1 and 3. Group 3 (n=31) participants’ mean scores for
the combination of Language and Communication and
Reciprocal Social Interaction subdomains, as well as the Play
subdomain, fall between that of Groups 1 and 2. Group 3's
mean score for Stereotyped Behaviors and Restricted Interests
is most similar to that of Group 1. The one-way ANOVAs used
to assess external validity of clusters indicated significant
differences between the three clusters on the Visual Reception
(F=6.686, p<.05), Receptive (F=8.268, p<.05), and Expressive
Language (F=0.630, p<.05) subdomains of the Mullen, as well



as the Communication (F=6.467, p<.05) subdomain of the
Vineland. No significant differences were found on the Fine
Motor subdomain of the Mullen, nor on the Daily Living and
Socialization subdomains of the Vineland.

Conclusions: Preliminary analyses suggest that three
clusters best describe this sample of children diagnosed with
PDD-NOS. There appear to be subgroups of children
characterized by limited (Group 2), mildly limited (Group 3), or
moderately limited (Group 1) play skills, language, and
communication abilities. However, the presence of
stereotyped behaviors in Group 3 appeared more similar to
Group 1 than Group 2. External validation analyses indicate
that these clusters differ significantly on measures other than
the ADOS. Subsequent analyses will follow children
diagnosed with PDD-NOS at age 2 to determine whether
cluster assignment remains stable at reevaluation at age 4
and whether cluster assignment at age 2 is significantly
related to outcomes at age 4. We will also compare clusters
based upon demographic characteristics (e.g. gender).

116.006 Examining Sex Differences in ltem Endorsementon
the Modified Checklist for Autism in Toddlers (M-
CHAT). N.N. Ludwig*', D. L. Robins' and D. A Fein?,
(1)Georgia State University, (2)University of
Connecticut

Background: Epidemiological studies of Autism Spectrum
Disorders (ASDs) indicate 1% prevalence and a 4:1 male-to-
female ratio, and itis expected that early autism screening
tools would detect boys and girls at a similar rate. Despite this,
our previous findings demonstrate that girls show higher false
positive rates on the Modified Checklist for Autism in Toddlers
(M-CHAT; Robins et al., 1999).

Objectives: To examine the characteristics of items
endorsed differentially for boys and girls on the Modified
Checklist for Autism in Toddlers to better understand the
differential predictive value of this tool based on sex.

Methods: The sample included 9601 males and 9140
females (mean age=20.35 months, SD=3.10) screened for
ASDs using the M-CHAT , a parent-report questionnaire, at
toddler's pediatric well-visits. Parents of children who
screened positive on the M-CHAT were offered the M-CHAT

Follow-up Interview (FUI). Those who screened positive on the
FUI were offered a clinical evaluation.

Results: For the total sample, mean total scores on the M-
CHAT differed based on sex, Mmae=1.00, SD=1.70,
Mremaie=.80, SD=1.31, {(18739)=9.11, p<.001 d=.13 Of the
subsample who completed the FUI, mean total scores differed
based on sex, Male= 1.78, SD=2.87, Miemaie=1.15, SD=2.16,
{(1277)=4.23, p<.001 , d=.25. Chi-square analyses indicated
that 11 of 23 items on the M-CHAT were endorsed more often
in boys than girls (p’s<.001) and no items were endorsed more
in girls than boys. On the FUI, only one out of 23 items was
endorsed more often in boys than girls (pointing to show
interest; p=.001). Adiscriminant function analysis yielded nine
items in boys and eleven items in girls that best predicted ASD.
Eight of the critical items overlapped (interest in peers, brings
objects to show, response to name, point to show interest,
wondered if deaf, follows point, pretend play, response to
smile), but point to request was a better predictor of a
diagnosis in females and understands what others say was a
better predictor in males.

Conclusions: Overall, parents endorse more items for boys
than girls on both the M-CHAT and FUI. However, only half of
the M-CHAT items are significantly endorsed more often in
boys than in girls, and this decreases to one item at the FUI
level. This suggests that half of the M-CHAT’s items may be
contributing to reduced PPV in girls compared to boys. The
critical items for girls and boys are largely overlapping, but
there are some differences in item content. Future research
will examine sex-specific scoring algorithms to maximize
sensitivity and specificity.

116.008 Simons Variation in Individuals Project:
Characterizing the Phenotype of 16p11.2 Deletion
Syndrome. E.Hanson*!,R. P. Goin-Kochel?, J. A
Burko', B. M. Cerban', W. Chung?, S. M. Kanne?, A
Laakman?, A Lian Cavanagh', R. McNally Keehn*, F.
K. Millers, J. E. Olson', A V. Snow?, L. Green Snyder?, J.
E. Spiro8, A D. Stevens’, N. Visyak?, J. Tjernagel®, J.R.
Wenegrat” and R. Bernier”, (1)Children's Hospital
Boston, (2)Baylor College of Medicine, (3)Columbia
University, (4)Harvard Medical School, (5)University of



Michigan, (6)Simons Foundation, (7)University of
Washington

Background: Twin and family studies suggest that genetic
factors are importantin the development of ASD although itis
also clear that these influences are complex. Much past work
in this field has been marred by inconsistent diagnostic
methodology and poorly defined subject populations making it
challenging to link particular genes to clinical subtypes. The
16p11.2 deletion is the most common genetic disorder
associated with ASD. While the exact incidence of ASD in
individuals with 16p11.2 deletion is unknown, ASD appears to
be more prevalentin these individuals than in the general
population (Fernandezetal. 2011, Hanson etal. 2010). The
prevalence of medical problems, particularly obesity
(Jaquemontetal.2011) as well as neurological conditions
(Horevetal.2011) are also higher. We are characterizing the
phenotype of this disorder by studying over 100 individuals with
this deletion.

Objectives: To characterize the phenotype of 16p11.2
deletion syndrome.

Methods: Subjects are recruited from across the United
States through the Simons VIP Connect website. Al
consenting participants with a documented deletion in
16p11.2 (29,557,497-30,107,356 bp) receive a
comprehensive diagnostic assessmentincluding an Autism
Diagnostic Observation Schedule (ADOS), a Diagnostic
Interview Schedule for Children (DISC), cognitive, language,
behavioral and adaptive skills assessments. Parents are
interviewed for medical history. The Autism Diagnostic
Interview — Revised (ADI-R) is administered when SRS, SCQ
or ADOS scores are elevated or there is a clinician concern for
ASD.

Results: To date, we have enrolled 67 individuals (from 56
families) with a 16p11.2 deletion. The first 32 children are
included in this interim analysis. Of these, 19 individuals (59%)
are male. Participants range in age from 2 to 15 years, and
have a mean FSIQ of 79 (SD = 14.9). Five individuals received
a diagnosis of an ASD. In addition, 14 participants met criteria
for ASD on either ADOS or ADI, but not both measures, and so
did not meet full study criteria for an ASD. There appeared to

be an emerging pattern on ADOS scores for some individuals
to have difficulties with communication and to have
stereotyped behaviors, but no limitations in social skills.
Another trend appears to be one of gaining skills with age and
no longer meeting ASD diagnostic criteria later in life. The
most common diagnoses were Language Disorders (n = 22),
Developmental Coordination Disorder (n = 15), Intellectual
Disability (n = 6), and ADHD (n = 16). Other diagnoses include
Phonological Disorder, Anxiety Disorder, Tic Disorder, and
behavioral/mood disorders. Only 1 individual received no
neurodevelopmental diagnosis at all.

Conclusions: Among individuals with a 16p11.2 deletion, co-
morbid diagnoses were extremely common, with 19 (59%)
participants receiving one or more neurodevelopmental
diagnoses. The majority of individuals have language delay,
motor deficits, and attention issues. These individuals also
frequently have a pattern of symptoms similar to but not always
reaching threshold for a research diagnosis of ASD. Further
analysis will be conducted to ascertain more fully the
phenotype of individuals with a 16p11.2 deletion.
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117.001 1 Television and Video Game Use Among Children
with ASD Compared to Typically Developing Siblings.
M. O. Mazurek*, K. Sohl and C. Wenstrup, University of
Missouri

Background:

Clinical and anecdotal reports suggest that excessive use of
television and video games can be a clinically significant
problem for children with autism spectrum disorders (ASD). It
is possible that for some individuals with ASD, the tendency to
engage in restricted and repetitive interests may manifest as
preoccupation with television and video games. Surprisingly,
there has been almost no empirical research on this topic.
This issue has clear clinical relevance given that excessive
use of television and video games has been shown to have
detrimental effects on functioning and outcomes among
typically developing (T D) children (Anderson et al, 2008,
Landhuis etal., 2007, Sharif etal., 2009). T his study



represents a first step towards characterizing the nature of
television and video game use among children with ASD.

Objectives:

1) To examine patterns of television and video game use
among children with ASD as compared to TD siblings, and 2)
to examine the extent to which children with ASD engage in
problematic use of video games.

Methods:

The sample included 202 children with ASD and 179 TD
siblings (ages 8-18). Participants were recruited with the
assistance of the Interactive Autism Network (IAN) Research
Database at Kennedy Krieger Institute and Johns Hopkins
Medicine. Data were collected online via web-based parent-
completed surveys. Measures included a demographic
history form, a modified version of the Problem Video Game
Playing Test (PVGT; King etal. 2011), questions assessing
parental video game rules and beliefs, and questions
assessing hours per day spent in various screen-based and
other activities.

Results:

Independent samples t-tests revealed that children with ASD
spent significantly more hours per day than TD siblings
watching TV (2.2 vs. 1.9, p = .03) and playing video games (2.3
vs. 1.2, p =.000); and significantly less time than TD siblings
engaged in reading, homework, spending time with friends,
and physical activity (all p =.000). Children with ASD were also
significantly less likelythan TD siblings to play video games
with others, ¥2(1, N=377)=12.0, p =.001, or to play online
multiplayer video games, 2(1, N = 376) = 13.4, p =.000, and
spent fewer hours per day using social media (0.2 vs. 1.0, p =
.000). Children with ASD also demonstrated significantly
higher PVGT scores (M =38.99) than TD siblings (M = 30.53),
{(345) =7.44, p =.000.

Conclusions:

Consistent with anecdotal observations, the results indicate
that children with ASD spend a great deal of time watching
television and playing video games, and that solitary screen-

based media use accounts for a majority of extracurricular
time. Children with ASD spent significantly more time
watching television and playing video games than TD
children, and had higher levels of problematic video game
use. In contrast, children with ASD spent little time using
social media or engaging in interactive video game play with
others. Future studies using well-characterized samples and
longitudinal designs are needed to examine the predictors
and outcomes of television and video game use among
children with ASD.

117.002 2 A Comparative Analysis of Three Autism Spectrum
Disorder Screening Measures in a Clinical Population.
C. Corsello*!, T. E. Gadomski2, J. A Estabillo?, N.
Akshoomoff2 and J. Sebat3, (1)Rady Children's
Hospital, San Diego, (2)University of California, San
Diego, (3)University of California San Diego

Background: With the increasing prevalence of autism
spectrum disorders (ASD), several instruments have been
developed to assess and screen for characteristic behaviors
and communication deficits in clinical populations. These
measures have been used as level two screeners in clinical
settings, but few studies compare the ability of the these
instruments to reliably discriminate between ASD and non-
spectrum (NS) diagnoses in a diverse clinical sample.

Objectives: To assess the ability of the Social Responsiveness
Scale (SRS), Social Communication Questionnaire (SCQ)
and Child Behavior Checklist (CBCL) to distinguish between
ASD and NS disorders in a diverse patient sample recruited
across clinical sites.

Methods: Forty-six subjects between 33 months and 17 years
of age (M=83.24 months, SD=46.5) were recruited for a
genetics study through three Children’s hospital departments
(Outpatient Child Psychiatry=7, Developmental Services
(speech, occupational therapy, developmental evaluation
clinic)=10, and an autism specific clinic=18) and from
community events and online resources (n=11). Diagnoses
included autism=17, pervasive developmental disorder-not
otherwise specified (PDD-NOS)=4, Asperger’'s syndrome=2,
attention deficit hyperactivity disorder=6, developmental
delays=6, speech disorders=3, and other (anxiety, depression,
genetic disorders)=8. Parents/legal guardians completed the



CBCL, SRS, and SCQ. On the SCQ, a cut-off score of 212 was
used for children <5 years and 215 for children >5 years.

Results: The mean SRS T-scores were significantly higher for
the ASD (M=80, SD=12.65) than the NS group (M=68.64,
SD=12.78), F(1,41)=8.58, p<.01.The mean SCQ score was
also significantly higher for the ASD (M=17.62, SD=6.86) than
the NS group (M=10.27, SD=6.36), F(1,41) =13.79, p<.001.
However, categorical discrimination between diagnostic
groups was much better for the SCQ (sensitivity=76%;
specificity=77%) than the SRS.The SRS captured most
children with ASD (sensitivity=90%) but misclassified most NS
children when using a mild/moderate or severe categorization
as the criteria for ASD (specificity=14%). When considering
onlythe SRS severe classification as ASD, performance was
similar to the SCQ (specificity=77%; sensitivity=71%).
Assessing discriminative validity of the SRS by using receiver
operating curve analysis, the area under the curve was
.75.Using a T-score of 73 rather than 60 resulted in a
specificity of 73% and sensitivity of 76%. Age effects were
found for the SCQ, and expanding the lower cut-off of >12 for
children <8 years as suggested in an earlier paper (Corsello et
al., 2007) improved sensitivity to 81%, but at the expense of
specificity (68%). As expected, the CBCL autism scales
(Withdrawn, Social Problems and PDD), were not as effective
atdiscriminating between diagnostic groups (sensitivity=62%;
specificity=41%).

Conclusions: Both the SRS and SCQ are widely used
screening measures within clinical populations; however, age
effects and the target populations must be considered when
using them to screen for the presence of an ASD. When
identifying children with ASDs in a clinical sample, using a
lower cut-off for children <8 years on the SCQ and the severe
classification on the SRS improved the combination of
sensitivity and specificity for the measures.

117.003 3 ANew Scoring Aigorithm of Autism Diagnostic
Interview-Revised (ADI-R) Using Signal Detection
TheoryBased Analysis. S.H.Kim*!,J. Zhang' and C.
E. Lord?, (1)University of Michigan, (2)Weill Cornell
Medical College

Background: The Autism Diagnostic Interview-Revised (ADI-
R; Lord etal., 1994) is a standardized, semi-structured,

investigator based interview for parents or caregivers of
individuals referred for a possible Autism Spectrum Disorder
(ASD). Diagnostic algorithms for the instrument classification
of autism and ASD have been developed based on item
response models on individual items and on performing
Receiver Operating Characteristic (ROC) analysis on overall
algorithm scores (Rutter etal. 2003, Kim & Lord, 2011).
Following previous statistical approaches, here we applied
Signal Detection Theory (SDT) analyses atindividual item
level in order to generate better discriminability measure and
to determine each item’s contribution towards overall
diagnostic sensitivity and specificity.

Objectives: SDT, including ROC analysis, offers a standard
paradigm for determining instrument sensitivity and response
bias. Our goals were to use SDT (with ROC) to confirm
diagnostic validity of ADI-R algorithms and to explore
alternative methods of generating the instrument
classifications of autism and/or ASD.

Methods: We selected those items (a total of 30) in the ADI-R
on a 0- to 3- point scales (with higher scores indicating more
severe impairment). For each item, we constructed
distributions of scores for both the Autism/ASD (“A’) group and
an appropriately matched Control (“C”) group thatincluded
children with typical development (T D) and non-spectrum
developmental disorders (NS). From the two distributions, we
constructed an ROC curve and the likelihood ratio values “L”
ateach scale point (i.e., 0,1,2,and 3).In SDT, an ROC curve
depicts the tradeoff of false-positive (T ype Il error) and false-
negative (Type | error) caused by shifting the diagnostic
criterion (threshold on the scale), while the Area under ROC
Curve (AUC) is used as a measure of item discriminability.
Since an ROC curve is invariant against a monotone
transformation of the likelihood threshold (see Zhang &
Mueller, 2005), we used L/(1+L) and 1/(1+L) to converta
subject’s item scores into relative likelihood values for both A
and C groups. The sum of the item-by-item relative likelihood
values yielded an ASD Tendency Score (AT S) to be used for
ASD classification. Preliminary test for this method was done
for 381 children with ASD, 63 children with NS (e.g., language
delays, intellectual disabilities), and 52 TD children from 12 to
47 months of age. AT Ss were calculated either using the



aforementioned 30 items in ADI-R or using a subset of 13
items from existing “12-20/NV21-47” algorithm (See Kim &
Lord, 2011).

Results: Correlations (Pearson r) between 13-item and 30-
item AT Ss algorithm scores ranged between 0.91 and 0.96
respectively. AUC for individual items ranged from 0.8-0.99,
confirming high item discriminability. AUC for Autism/ASD
diagnosis based on 13-item or 30-item AT S were compatible
(0.978 and 0.980) to algorithm totals (0.979), confirming ADI-R
validity.

Conclusions: New scoring method for the ADI-R generated
based on a signal detection theory analysis demonstrated
strong correlations with existing ADI-R algorithms, confirming
their diagnostic validity. Results on a larger sample will be
examined and reported.

117.004 4 A Preliminary Analysis of Multi-Level ASD
Screening: M-CHAT-R & STAT. M. Khowaja*, D. L.
Robins and L. B. Adamson, Georgia State University

Background:

Avariety of screening tools identify children who are at risk for
autism. Level 1 tools are used in unselected samples, but
tend to have high false positive rates. Reducing the number of
false positives cases will decrease the delayin receiving
intervention services for true positive cases.

Objectives:

This study seeks to measure whether a multilevel screening
method, using the STAT (Level 2) following screen positive
results on the M-CHAT -R and Follow-up Interview (FUI; Level
1), will reduce false positives without significantly increasing
the number of missed cases. Additionally, this study seeks to
replicate the utility of the ST AT with children younger than 24
months of age.

Methods:

Parents in the metro-Atlanta area completed the M-CHAT -R at
their child’s well-baby visits (n=6,914), 640 of whom screened
positive; 99 completed the FUl and continued to screen
positive. Asubsample of 44 children completed both a STAT

(Level 2) and a diagnostic evaluation. STAT cutoffs of 2.00 for
children =24 months and 2.75 for children < 24 months were
based on recommendations in Stone, McMahon, and
Henderson (2008).

Results:

Sixteen cases screened positive on the STAT, of which 13
received an ASD diagnosis. T his multilevel screening method
yielded a PPV of .81, compared to preliminary analyses using
the M-CHAT -R & FUIl alone, which suggest a PPV of .59. Half
of the 28 children who screened negative on the STAT had
ASD, resulting in inadequate sensitivity of .48 using multilevel
screening.

ROC analysis for the subsample of children who completed a
STAT before 24 months and also received a diagnostic
evaluation (n=23) yielded an area under the curve (AUC) of
69. An optimal STAT cutoff score for this age group was 2.25:
sensitivity=.80 and specificity=.71. Psychometric properties of
the STAT for children =24 months (n=21) indicated thata
cutoff of 2.00 was optimal: sensitivity=.82 and specificity=.80
(AUC=.88).

Reanalysis of the data for two-level screening using STAT
cutoffs of 2.25 and 2.00 by age resulted in one additional ASD
case being misclassified as low-risk, but correctly re-classified
8 of the 14 false negatives as true positives. These new cutoffs
maintained a strong PPV (.84) and increased sensitivity to .78,
which was a 63% improvement compared to using published
cutoffs.

Conclusions:

The difference in optimal cutoffs in the current study
compared to Stone etal.’s (2008) study may be due to
qualitative differences in the sample (at-risk children from
general population vs. siblings of children with ASD). The
higher PPV resulting from two-level screening compared to
Level 1 screening is promising, as is the increased sensitivity
when using the new STAT cutoffs. However, final data on the
psychometric properties of the M-CHAT -R & FUIl alone have
not yet been published for comparison in determining the
efficacy of multi-level screening. Efforts must continue to
reduce the false positive rate without significantly increasing



the number of missed cases. Empirical studies are also
needed to inform policy decisions on the early detection of
ASD to shorten the delayin receiving appropriate treatment.

117.005 5 ADOS Module 4: Increases in Sensitivityand
Comparability to Other Modules Using a Revised
Diagnostic Algorithm. V. Hus*' and C. E. Lord?,
(1)University of Michigan, (2)Weill Cornell Medical
College

Background: Given the life-long course of autism spectrum
disorders (ASD), itis a priority for the field to increase our
understanding of how symptoms of ASD manifest across the
lifespan. Many longitudinal studies of ASD have included the
Autism Diagnostic Observation Schedule (ADOS; Lord etal.,
2000), making it possible to use ADOS scores to examine
developmental trajectories of ASD symptoms. Diagnostic
algorithms for ADOS Modules 1-3 have been revised to
improve diagnostic validityand increase item overlap across
modules, thereby facilitating comparisons of scores across
childhood and early adolescence (Gotham etal., 2007).
Algorithms for the recently published ADOS-T oddler module
(Luyster et al., 2009) also follow a similar structure to that of
Modules 1-3, making it possible to examine symptom
trajectories using the ADOS from a very young age. However,
the algorithm for Module 4, used with verbally fluent
adolescents and adults, has not yet been revised. T his
impedes comparison of ADOS scores across the lifespan.

Objectives: To make the Module 4 algorithm consistent with
the ADOS-T oddler algorithm and revised algorithms for
Modules 1-3.

Methods: Atotal of 327 Module 4 administrations were
collected from 288 individuals (M age=22.31 years). For these
288 individuals, Best Estimate Clinical Diagnosis (BEC)
included Autism (33.7%), ASD (31.9%), Nonspectrum (28.8%)
and Typical/No Diagnosis (5.6%). Following procedures used
to create revised algorithms for Modules 1-3, “preferred” items
were chosen for their ability to successfully discriminate
Autism and Nonspectrum groups. Exploratory multi-factor item
response analysis was used to organize items into new
domains and goodness-of-fit was verified using Confirmatory
Factor Analysis. After summing items to create an algorithm
total, Receiver Operating Curves (ROC; Siegel et al., 1989)

were calculated using BEC as the reference standard to
determine appropriate diagnostic cut-offs. Sensitivity and
specificity were compared for the original algorithm (based on
cut-offs for the Communication, Social and Combined domain
totals) and the newly proposed algorithm.

Results: Several of the Module 4 preferred items overlapped
with items comprising the revised Module 3 algorithm. Results
of exploratory and confirmatory factor analyses supported a 2-
factor solution, consistent with other modules. Using the
original algorithm, 66.1% of individuals with a BEC of Autism
met criteria for an ADOS classification of Autism, while 70.5%
of individuals with a BEC of ASD met or exceeded thresholds
for an ADOS classification of ASD. Specificity of the original
algorithm ranged from 81.9 to 93.9%. In contrast, the revised
algorithm yielded improved sensitivity, with 86.2% of
individuals with Autism meeting the Autism cut-off and 83% of
individuals with ASD scoring above the threshold set for ASD.
Specificity using the revised algorithm ranged from 85.1 to
90.5%.

Conclusions: In addition to promoting comparability with
algorithms used for the ADOS-T oddler and Modules 1-3,
revisions to the Module 4 algorithm yielded substantial gains in
sensitivity while maintaining similar levels of specificity.
Availability of a revised Module 4 algorithm will facilitate future
efforts to examine trajectories of ASD symptoms across the
lifespan.

117.006 6 Ascertainment of Quantitative Autistic Traitsin a
National Survey Involving 22,529 Japanese
Schoolchildren. Y. Kamio*', N. Inada’, A. Moriwaki', M.
Kuroda? and J. N. Constantino3, (1)National Institute of
Mental Health, National Center of Neurology and
Psychiatry, (2)Shukutoku University, (3)Washington
University School of Medicine

Background: The evidence to date favors the concept of the
autistic spectrum, from clinical level to subthreshold traits,
along which behavioral and cognitive impairments vary
continuously. Furthermore, continuous distribution of ASD
traits in the general child population was found by large-scale
behavioral studies employing quantitative measures such as
the Social Responsiveness Scale (SRS).



Objectives: T his studyaimed to clarify the population
distribution and factor structure of quantitative traits related to
autistic syndromes in a large national population sample in
order to examine the psychometric properties of such
measurements and their implications for cross-cultural
research. Arecent Korean study suggested the highest ever
reported prevalence for categorically defined autism spectrum
disorders (ASD), and notably, symptom counts were found to
be continuously distributed in that population, as has been
observed in epidemiologic studies in the U.S., UK., and
Germany.

Methods: The Japanese version of the SRS was completed
by parents on their 6- to 15-year old children (n=22,529) via a
nationwide survey to examine quantitative autistic traits in the
largest population-based sample to have specifically assessed
for such traits.

Results: The SRS scores showed a skewed normal
distribution in the Japanese population, high internal
consistency, and no significant relation to 1Q within the normal
range of IQ scores. Principal components factor analysis
supported the existence of a primary factor contributing to a
substantial proportion of variance across all three DSM-IV
criterion domains for autism.

Conclusions: Our study provides strong confirmation of the
dimensional nature of autistic symptomatologyin the general
population. T he findings underscore the recognition that
paradigms for categorical case assignment mayreston
arbitrary cutoffs imposed on a continuous distribution, which
can resultin substantial variation in prevalence estimation
when the measurements used in case assignment are not
standardized for a given population.

117.007 7 Characteristics of Children Misidentified by the
SCQ in a Clinic-Referred Sample. A N. Esler*' and J.
E. Choi2, (1)University of Minnesota, (2)University of
California, San Francisco

Background: The Social Communication Questionnaire
(SCQ) is a checklist of ASD symptoms based on a well-
validated diagnostic interview, the ADI-R. In initial validation
studies, the SCQ showed promise as a screener for a
research-referred sample (Berument etal., 1999). Subsequent

studies using the SCQ with clinic-referred samples revealed
low sensitivities and specificities in differentiating children with
ASD from children with nonspectrum disorders (e.g., Corsello
etal., 2007; Kochhar et al., 2010). Checklists such as the SCQ
are often relied on in clinical settings to inform diagnostic
decisions, especiallywhen clinicians lack specialized training
in ASD diagnosis. The SCQ is commonly used as a criterion
forinclusion in research. Information is needed on the
characteristics of children who tend to be misclassified by the
SCQ to guide decision-making in research and clinical
settings.

Objectives: Evaluate accuracyof the SCQ in a clinic-referred
sample of children suspected of having ASD and characterize
clinical features of children who were misclassified.

Methods: SCQ and psychometric data were analyzed for 100
consecutive referrals to an ASD specialty clinic. Participants
were 4 to 18 years of age. Receiver Operating Characteristic
(ROC) curves were used to determine sensitivity and
specificity for children with best estimate diagnosis of ASD or
nonspectrum diagnoses. Assessment data of children who
were false positives or false negatives were examined to
identify possible associations with being misclassified,
including verbal and nonverbal 1Q, adaptive skills, problem
behaviors on the Behavior Assessment System for Children-2nd
edition (BASC-2), demographics, and ASD severity as
measured by the ADOS calibrated severity score.

Results: The SCQ showed low sensitivity and specificity
using the recommended cutoff of 15, with accuracy of
classification at or around chance. Lowering the cutoff to 12
slightlyimproved sensitivity without further reduction in
specificity. Binarylogistic regression analysis demonstrated
that the odds of false positives on the SCQ significantly
increased as nonverbal IQ decreased and significantly
increased as a child’s number of diagnoses increased. False
negatives on the SCQ in our preliminary sample did not show
a clear pattern, except that a higher BASC-2 Somatization t-
score increased the odds of being missed.

Conclusions: Our preliminary findings affirm previous
findings of low sensitivity and specificity for the SCQ in clinic-
referred samples. Our analyses suggest children who were



false positives on the SCQ had characteristics, such as
multiple diagnoses and lower nonverbal 1Q, that are accepted
to be confounding factors in ASD diagnosis in general. On the
other hand, those missed by the SCQ did not show a pattern of
fewer ASD symptoms on the ADOS or fewer problem
behaviors compared to true positives. Future studies are
needed to determine whether individual parent-endorsed
symptoms on the SCQ are supported in well-validated direct
measures of ASD symptoms, such as the ADOS, even for
children who receive nonspectrum diagnoses. This would
further address whether (a) the SCQ is measuring the
presence of general behavioral or developmental problems
rather than ASD-specific symptoms, or (b) the SCQ reflects the
overlap in behavioral symptoms of ASD and other childhood
disorders.

117.008 8 Comparisons Between the DISCO and the ADI-R
and the ADOS. I. Noens*! and G. NygrenZ, (1)Parenting
and Special Education Research Unit Leuven Autism
Research, (2)Sahlgrenska University Hospital

Background: The Diagnostic Interview for Social and
Communication Disorders is a standardized, semi-structured
and interviewer-based schedule. The DISCO is constructed in
a dimensional rather than a categorical way. Based on the
broad-ranging nature of autism spectrum disorders, the
DISCO items cover a very wide range of skills and features.
Originally, the DISCO was designed to provide a
comprehensive description of individual characteristics and
needs, but the interview can also be used for categorical
classification. For this purpose, computerized algorithms have
been developed based on classification systems such as the
ICD-10 and DSM-IV-TR.

Objectives: To explore the convergent validity of the DISCO
algorithms in comparison to ADI-R and ADOS.

Methods: The DISCO interview schedule was administered
by trained clinicians in the Netherlands, Sweden, and
Belgium. In the Netherlands, the DISCO-11 and the ADOS
(Module 1 or 2, revised algorithms) were administered from a
sample of 115 children comprising 52 children with ASD (both
with and without intellectual disability), 26 children with
intellectual disability (non-ASD), and 37 typically developing
children. In Sweden, the DISCO-10 and the ADI-R were

administered from a Swedish sample of 57 children and
adults with and without intellectual disability referred for
neuropsychiatric assessment. In Belgium, the DISCO-11 and
the ADOS (Module 3) were administered from 30 school-aged
children without intellectual disability.

Results: The Dutch studyreported a substantial agreement
between DISCO-11 and ADOS (k= .69, p <.001). The
correlation between raw total scores of the DISCO and ADOS
algorithm was also high (r(107) = .87, p <.001). The
correlation between DISCO and ADOS social/communication
domain scores (r(107) = .87,. p <.001) was much higher than
between the restricted/repetitive behaviour domain scores
(r(107) = .64, p <.001), but were both significant. The Swedish
study reported that the criterion validity of the DISCO was
excellent when compared to the ADI-R. The ADI-R tended
somewhat more to ‘over diagnose’ autism in relation to clinical
diagnosis. Five cases with clinical ASD were missed by the
ADI-R autism algorithm, but were all picked up with DISCO-10
algorithms. When the ADI-R thresholds for the broader
category of ASD (Risi et al., 2006) were applied, four of the five
were identified as ‘other ASD’. Preliminary findings for the
Belgian study appear to support the foregoing results.

Conclusions: The DISCO algorithms show good convergent
validity in comparison to ADI-R and ADOS. Advantages over
the ADI-R include valuable information of the broader autism
phenotype and co-existing problems, relevant to both clinical
practice and research.

117.009 9 Cross-Informant Reliability & Validity of Autism
Screening Using the First Year Inventoryin Israel. A
Ben-Sasson*!, S. Meyer? and H. Amit Ben-Simhon',
(1)University of Haifa, (2)Child Development Center at
Maccabi Hod Hasharon

Background: Screening for early signs of autism spectrum
disorders (ASD) poses both an empirical and clinical
challenge. The First Year Inventory (FYI) offers a norm-
referenced risk scoring that takes into consideration typical
variations in early development of social and regulatory
behaviors at 12-months, however requires investigation of its
generalizability to other countries. Most previous screening
evidence stems from maternal report. The increasing



involvement of fathers in child rearing calls for understanding
of both parents report of their child's development.

Objectives: (1) Examine cross-informant reliability in
reporting early ASD markers; (2) Test the construct validity of
the FYI relative to the Infant Toddler Social Emotional
Assessment (IT SEA).

Methods: Asample of 160 parents (82 mothers, Mage= 32
years, 78 fathers, Mage= 34 years) of infants ages 11-13
months (55% boys) completed the FYI. Mothers of 51% of
infants were full-time workers and 33% of infants were cared
for athome by a family member. Mothers also completed
selected scales from the IT SEAthat correspond with FYlitems
in the sensory-regulatory and social domains. Infants with
medical or developmental concerns were excluded.

Results: The FYI showed high internal consistency among
mothers (0=.76) and fathers (0=.73), but there was low cross-
informant reliability (ICC=0.47). Repeated measures
MANCOVAwas used to compare mean FYl social and
sensory scores between mothers and fathers controlling for
the mother’'s employment status and the infant's care setting.
There was a significant informant effect (F(2, 71)=5.54,
p=.006), with fathers reporting significantly higher mean FYI
social scores than mothers (F(1,72)=11.08, p=.001). There
were no significant interactions between informant and
covariate effects. There was a significant effect for mother’s
employment status upon mean FYI sensory scores, with full-
time working mothers reporting significantly higher
frequencies of regulatory behaviors than at-home mothers.
The distribution of FYI T otal risk scores differed between
parents, with mothers showing a 95t percentile cutoff of 17.39
which is similar to the original US FYl sample cutoff while
fathers had a higher risk cutoff of 22.25. On average fathers
reported an FYI Total risk score, which was 3.3 points higher
than mothers.

Testing construct validity indicated that the mean FYl social
score was significantly correlated with the IT SEA social score
(r=-.54, p<.001, negative due to the inverse direction of
scores). The mean FYI sensory-regulatory score was
significantly correlated with the IT SEA dysregulation score

(r=0.53, p<.001). There were no significant correlations
between social and dysregulation scores across measures.

Conclusions: The FYI shows good levels of reliability and
validity when implemented in Israel. Differences between
parents may relate to the nature of fathers' involvementin
caring for their infants and to their unique perspective on
typical social milestones. Findings call for careful
interpretation of elevated social risk scores in fathers’ report
and for the need to collect cross-informant screening
information.

117.010 10 Early Autism Screening and Identification (EASI)
Clinic: ANurse Practitioner and Physician Clinic
Model. M. T. Ott*", J. Plumb', S. Vogel', R. Eikov', M.
McCullough', C. Colameco’ and S. E. Lew?,
(1)Children’s Hospital of Philadelphia, (2)Children’s
Hospital of Philadelphia/ University of Pennsylvania

Background: Earlyidentification of children with autism
spectrum disorders (ASDs) facilitates earlier treatment and
better outcome. Many parents can identify differences in their
child’s development as earlyas 12 months old. Families
reportincreased satisfaction with earlier diagnosis and a
simplified referral and evaluation process. There is great
need for a “real world” clinical model to facilitate an early
clinical evaluation given the currentlag in time for diagnostic
evaluations at tertiary centers. We report an interdisciplinary
evaluation model using pediatric nurse practitioner (PNP) and
developmental/behavioral pediatric (DBP) partnership.

Objectives: To describe characteristics of a referred sample
of toddlers (< 3 years old) to the EASI (Early Screening and
Identification) clinic. These young children have screened
positive for ASD and/or have increased risk for the diagnosis
(e.g., older sibling has an ASD).

Methods: This is a record review of consecutive EASI clinic
evaluations from January 2010 through September 2011. We
describe characteristics of the children seen and methods of
evaluation. The EASI clinic has a small team including a
PNP, DBP attending, speech/language therapist and social
worker.  The evaluation is arena style, with disciplines



working together while the attending observes through a one
way mirror. Several evaluations can occur simultaneously to
increase the capacity of the clinic. Evaluationsinclude a
comprehensive medical, developmental historyand
examination, standardized general and autism-specific
screening questionnaires, Childhood Autism Rating Scale
(CARS) and comprehensive language evaluation. The PNPs
have been trained in standardized administration of the
Screening Tool for Autism in Toddlers (STAT) to provide
structured observations. The team discusses findings, which
informs the DSM-IV-TR and agree on recommendations. Al
families of newly diagnosed children are invited to an
informational workshop and are provided with resources for
family support and community services.

Results: Data from 163 children seen 2010 -2011 will be
analyzed (83% male; ages 14 — 37 months, mean age 26
months). Over 70% were Caucasian, 14% African American,
4% each Latino and Asian, and 5% combination. Most
referrals came from Pennsyivania (68%) and New Jersey
(31%) and 1% from Delaware. T he chief complaints were
language delay (89%), social delays (25%), regression of
speech or social skills (14%), developmental delay (13%) or
repetitive behaviors (10%). Of the toddlers referred, 11% had
an older sibling with ASD and 17% were premature. Family
satisfaction questionnaires have reported a high degree of
satisfaction with this model. We will assess the relationship
between ages of referral, risk factors (baby sibling, prematurity,
and other diagnoses), other developmental skills, scores on
standardized risk questionnaires, scores on the CARS and the
STAT.

Conclusions: This descriptive study reports a model of
interdisciplinary evaluation for young toddlers which may be
effective for determining risk status and/or diagnosis of an
ASD. Findings from this study may assist us in determining
means of “exporting” this model to other locations where there
are nurse practitioners with an interest in collaboration and
early ASD identification to implement the model.

117.011 11 NDAR, a Resource to Help Define and Improve
Phenotype and Sub-Phenotype Definition in Autism

Research. S.I. Novikova*, S. H. Kim2, A Thurm3, B.
Koser!, M. Martin', C. Shugars', D. Hall* and G. F.
Farber!, (1)National Institute of Mental Health,
(2)University of Michigan Autism and Communication
Disorders Center , (3)National Institutes of Health -
National Institute of Mental Health, (4)National Institute
of Mental Health (NIMH)

Background: : The National Database for Autism Research
(NDAR) supports data sharing for a broad array of clinical,
genomic, and brain imaging autism research data.

Objectives: Categorizing research subjects by phenotype/sub-
phenotype and even subtype is essential for those interested in
exploring this rich resource. Such categorizing is subject to
debate, but by providing query access to tens of thousands of
available assessments and data structures on research
subjects, the community is able to critique, corroborate and
further define the rules associated with the categorization.

Methods: Using data from the 100 projects now contributing
data, we have begun a novel approach in addressing the
fundamental need to categorize research subjects. Byusing
thousands of subjects across all of these labs, we have
defined cutoffs that are supported initially by literature review,
but then optimized by statistical analysis. Such results may
bias the categories but are normalized to the type of research
currently being conducted. For the broader autism phenotype,
we chose to sort research participants into three

categories (mildly affected, affected, severely affected) only
when ADOS and ADI were available along with scores from
Vineland, SCQ, or an IQ measure. Asubjectis only assigned
to the category if they met criteria for each assessment. By
using an automated rules pipeline, itis possible to rerun the
categorization, optimizing the rules, until all subjects with a
well characterized phenotype are defined

Results: The NDAR team will present at IMFAR 2012 the rules
supporting currently defined phenotypes/subphenotype of
“‘Autism-Like Development Disorders” (the Rules for Severely
Affected are provided below as an example) and the Minimally
Verbal subtype. Others maybe defined by IMFAR 2012.
Furthermore, we will update IMFAR attendees on the progress



of utilizing the same pipeline to aggregate across federated
resources such as AGRE and SFARI.

ADI-R

Total for Section A: Qualitative Abnormalities in Reciprocal
Social Interaction > 10 AND

Total Section B:  Non-Verbal: Qualitative Abnormalities in
Communication >7 OR

Total Section B:  Verbal: Qualitative Abnormalities in
Communication >8 AND

Total Section C:  Restricted, Repetitive, and Stereotyped
Patterns of Behavior > 3 AND

Total Section D 21

ADOS Module 1: Module 2: Module 3:
Module 4:
Communication Total: >4 >5 >3
>3 AND
Social Interaction Total: >7 >6 >
6 >6 AND
Communication + Social Total:  >12 >12
>0  >10

And at least one of these tests scores:
sScQ

SCQ total score > 15 OR

IQ

Less than average IQ <85 OR

Vineland Survey

Less than average:

Composite domain total score < 85 AND

Communication domain total score <85 AND

Living skills domain total score <85 AND
Motor skills domain total score <85 AND
Socialization domain total score < 85

Conclusions: Defining and making categories
(phenotypes/sub-phenotypes and subtype) available to the
research community for data exploration on such a large
scaleisnovel. When such data is further refined and
combined with other types of data from genomics studies and
structural imaging, opportunities will be opened up for
accelerated scientific discovery.

117.012 12 Psychometric Analysis of the RAADS Screen
Scale for Adult ASD. J. Eriksson* and S. Bejerot,
Karolinska Institutet

Background: Autism spectrum disorders (ASD) manifest with
a wide range of symptoms, some of which are also presentin
other psychiatric disorders. Thus, psychiatric patients can
enter adulthood without receiving an ASD diagnosis, because
itis cloaked by, or even mistaken for, another psychiatric
disorder. T here are few diagnostic instruments available for
adults with ASD and no wide-spread screening instrument for
quick assessment of the need for further evaluation.

Based on a Swedish translation of the Ritvo Autism and
Asperger Diagnostic Scale-Revised (RAADS-R), an 18 item
self-evaluation scale, RAADS Screen, was designed for
screening for ASD in adults. The 18 questions were selected
on two main premises; being the statements that best
differentiated between the ASD group and the control group
and to represent the four domains from RAADS-R in a
proportion reflecting both the importance of symptoms in the
DSM-IV criteria and the proportions of the original scale. The
selection of statements was based on the data from the
Swedish validation of RAAD-R.

Objectives: To validate the psychometric properties of RAADS
Screen for screening for ASD in adults in the psychiatric
population.

Methods: The RAADS Screen questionnaire was
administered to 60 adults diagnosed with ASD and 744 adults
with no ASD diagnosis; 594 volunteers without any DSM IV



diagnosis and 150 psychiatric outpatients with a current DSM
IV diagnosis other than ASD, distributed on the five groups:
primary affective disorder, primary psychotic disorder, primary
anxiety disorders, ADHD and emotionally unstable personality
disorder.

The total score was compared between the ASD group and
the psychiatric groups respectively and together.

Results: Preliminary results show that RAADS Screen
discriminate ASD in the psychiatric group as well as in the
non-psychiatric group. All psychiatric subgroups had
significantly lower score than the ASD group. A cut-off value of
21/54 gives a sensitivity of .8 and a specificity of .65. In the non
ASD sample, three factors could be identified with satisfactory
internal consistencyin the full sample (Cronbach’s a between
.73 and .89).

Conclusions: RAADS Screen is a valid and reliable
instrument, useful for screening for ASD in the adult psychiatric
population.

117.013 13 Screening Measures and Diagnostic Outcomes
in Young Children Evaluated for An Autism Spectrum
Disorder. K. Guest*', S. E. O'Kelley? and F. J. Biasini,
(1)University of Alabama at Birmingham, (2)UAB
Civitan-Sparks Clinics

Background: While there is an increased awareness and
demand for effective screening tools for young children at risk
for ASD, there is not yet consensus on which measures are
most effective. The M-CHAT and CSBS-IT C have not been
investigated as closelyamong children who are referred for
evaluation due to known or suspected developmental delays.
Based on our previous research with these tools, the
exploration of screening outcomes relative to diagnosis will be
explored.

Objectives: To evaluate the relation of two screening
measures for identifying young children with possible ASD with
the outcome clinical diagnosis, including:

(1) Whatis the diagnosis of children with positive and negative
screening outcomes on the M-CHAT ?

(2) Whatis the diagnosis of children with positive and negative
screening outcomes on the CSBS-ITC?

Methods: As part of the intake process for referred children
under the age of 4 years, caregivers completed the CSBS-ITC
and M-CHAT in addition to a general intake questionnaire.
Final diagnoses were concluded by members of the
interdisciplinary team.

Results: 145 children were screened using the M-CHAT and
have final clinical diagnosis decisions and 137 children were
screened using the CSBS-IT C and have final clinical
diagnosis decisions. Of the children who failed the M-CHAT
screening, 35% had a final diagnosis of ASD, 20% had a
diagnosis of MDD, 22% had a diagnosis Mixed
Receptive/Expressive Language Delay (MRec/Exp), 16% had
a diagnosis of other DD, and 7% had a diagnosis of T ypical
Development (TD). Further, of the children who failed the M-
CHAT, 39 of the 45 children in the ASD group or 87% were
identified; 22 of the 30 children in the MDD group or 73% were
identified; 24 of the 33 children or 73% in the MRec/Exp group
were identified; 18 of the 21 children or 86% in the other DD
group were identified; and 8 of the 16 or 50% in the TD group
were identified. Ofthe children who failed the CSBS-ITC
screening, 37% had a final diagnosis of ASD, 21% had a
diagnosis of MDD, 22% had a diagnosis MRec/Exp, 12% had
a diagnosis of other DD, and 8% had a diagnosis of TD.
Additionally, of the children who failed the CSBS-IT C, 40 of the
44 children in the ASD group or 91% were identified; 22 of the
26 children in the MDD group or 85% were identified; 23 of the
31 children or 74% in the MRec/Exp group were identified; 13
of the 20 children or 65% in the other DD group were
identified; and 8 of the 16 or 50% in the TD group were
identified.

Conclusions: The current data suggests that positive screens
on either the M-CHAT or the CSBS-IT C are indicative of
children subsequently diagnosed with ASD more often than
children with other DDs or typically developing children.
However, as has been demonstrated in previous research,
both screening tools demonstrate difficulties in distinguishing
ASDs from other DDs, especially mixed developmental delays
and mixed receptive expressive language delays, at the
screening level.



117.014 14 Simons Simplex Collection: ADOS and ADI-R
Training and Reliability Maintenance in Multi-Site
Phenotyping Research. J. E. Olson*!, L. Green-
Synder!, E. Brooks', A N. Esler?, K. Gotham?, F. K.
Miller3, S.Risi', J. Tjernagel*, L. C. White' and C. E.
Lord", (1)University of Michigan Autism &
Communication Disorders Center, (2)University of
Minnesota, (3)University of Michigan, (4)Simons
Foundation

Background: Specific standards of inter-rater reliability on the
ADOS and ADI-R are now the expected norm in quality autism
research and are critical given known variabilityin clinical
diagnosis. Yetlitle has been done to study the maintenance
of reliability. Some charge thatitis an unachievable aim. As
‘diagnostic gold-standard’ measures should consideration be
given to applying more continuous reliability maintenance,
especially for multi-site designs? In requiring unparalleled
rigorous phenotyping and reliability standards, the Simons
Simplex Collection (SSC) and Simons Foundation Autism
Research Initiative (SFARI) have offered us a glimpse into just
such an aim.

Objectives: To describe the effectiveness of a three-tiered
ADOS and ADI-R research reliability training and maintenance
program applied to examiners across the 12 sites as part of
ongoing SSC data quality assurance.

Methods: ADOS and ADI-R administrations for 2663 simplex
families were collected across 12 sites as partof a
phenotyping protocol for the Simons Simplex Collection.
Clinicians from across these sites (23 designated site
supervisors and 28 site examiners) established research
reliability on the ADOS/ADI-R prior to independent data
collection for inclusion in the SSC repository. Reliabilityis
defined as 90% inter-rater agreement on ADI-R and 80%
agreement on ADOS (both full protocol and algorithm). Each
supervisor and examiner attended formal training workshops
at UMACC or through SSC. Sites were assigned a UMACC
ADOS/ADI-R trainer as SSC Consultant. Site supervisors
established reliability on the ADI and all Modules of the ADOS
with UMACC trainers via live and videotape observation. Site
examiners had the option of establishing independent

reliability with UMACC or on-site reliability with their site
SUpenisor.

Site supervisors managed within-site reliability maintenance.
Theywere required to directly train and supervise site
examiner administrations face-to-face, ensure all
administrations were videotaped, run in-house trainings,
themselves regularly administer each measure, and co-code
each examiner’s first quarterly ADI-R and ADOS and submit it
to UMACC for review.

Cross-site reliability maintenance was supervised by UMACC
consultants. ADOS/ADI-R training DVD’s were provided for
coding by sites every 6 months and percent agreement with
trainer consensus was collected for each examiner and
supervisor. Monthly cross-site supenvisor teleconferences
were provided to discuss coding discrepancies.

UMACC consultants monitored and ensured maintenance of
site reliability through on-site training, regular teleconference
with individual sites, and videotape review of site staff
administrations during training, every 6 months for reliability
maintenance checks and as needed during quarterly data
quality validation. Inter-rater agreements were calculated and
tracked. Targeted remediation of individual administrations
and coding was triggered by findings of three consecutive
deficient administrations.

Results: In the first year of formal data tracking (April 09-
March-10), the average inter-rater reliability for individuals on
the project from DVDs submitted then co-coded by UMACC
consultants was 85% Protocol and 83% Algorithm for the
ADOS (n=41), and 90% Protocol and 89% Algorithm for the
ADI-R (n=39).

Conclusions: Inter-rater reliability equal to expected research
standards (90% ADI-R and 80% ADOS) can be achieved and
sustained across large-scale multi-site studies albeit with
intensive training and high levels of infrastructure, monitoring
and supervision.

117.015 15 The First Year Inventory. Comparing Parent
Report and Clinical Observation in High and Low-Risk
for ASD Infants At 12 Months. G. M. Chen*, J. P.



Rowberry, S. Macari, D. Campbell and K. Chawarska,
Yale University School of Medicine

Background: Most screening instruments for ASD rely on
parental report. Aithough parents have an optimal perspective
from which to observe and engage with their infants across
diverse contexts, parental report may also have limitations.
Extant, albeit limited evidence, suggests that parents of 18-24-
month old toddlers with ASD may under-report abnormalities
in key social behaviors relevant to screening (Chawarska et al.,
2007). Given the currentemphasis on early screening in
infants at high risk for ASD due to genetic liability, evaluating
congruency between parent report and clinical observation is
critical.

Objectives: To investigate agreement on comparable items
of the First Year Inventory (FYI; Reznick et al., 2007), a parent
questionnaire designed to screen for ASD at 12 months, and
the ADOS-T oddler (ADOS-T; Lord et al., in press), a
standardized ASD diagnostic tool administered concurrently to
12-month olds at high and low risk for ASD.

Methods: 106 (high-risk=68, low-risk=38) infants were
evaluated with the ADOS-T at 12 months by clinicians blind to
their risk status. Parents completed the FYI1 prior to the ADOS-
T assessment. Fourteen items tapping into comparable
constructs were identified across the ADOS-T and the FYI.
Both instruments rate behaviors on a scale of 0 to 3; higher
numbers reflect more atypical behaviors. ADOS-T and FYI
scores were compared using paired samples t-tests with
Bonferroni correction for multiple comparisons separately for
HR and LR groups.

Results: There were no significant differences in ratings
between HR and LR groups. Regardless of the risk status,
parents rated three speech and language-related items
(amount of babbling, spontaneous vocalizations directed to
others, and gestures) as more typical compared to the clinical
assessment (p<.001). Conversely, an item capturing hand and
finger mannerisms was rated as more atypical by parents
(p<.001). Several discrepancies between parent rating and
clinical assessment were observed onlyin the HR group. HR
infants’ parents rated eye contact, response to name, and
showing behaviors as more typical compared to expert

clinicians. Interestingly, response to name, a well replicated
‘red flag’ for ASD (Nadig et al., 2007) was posed twice on the
FYlin slightly different form. When the question was phrased
globally (i.e., “Does your child answer to his name?”), parents
rated the infant's behavior as more typical than the clinician
(p<.001); however, when the same question was presented in
a multiple-choice format (“What do you typically have to do to
get your babyto turn towards you?”), the parentand clinician
ratings were less discrepant.

Conclusions: Discrepancies between clinician and parent
ratings on speech items were common in both groups and
likely reflect the effect of context on child’s behavior during
direct assessment. However, parents of HR infants rated their
behaviors on key diagnostic features as more typical. Wording
of questions appeared to affect the degree of discrepancy
between expert clinician and parent report. These findings
suggest a further need to examine sources of discrepancy
between parental report and concurrent clinician rating of key
diagnostic features as well as the impact of screening
instruments’ design features on the accuracy of reporting.

117.016 16 The Influence of Examiner and Observer Level of
Experience on the Inter-Rater Reliability of ADOS Iltem
and Algorithm Scores and Diagnostic Outcomes. G.
Pasco*!, K. Hudry?, S. Chandler!, T. Charman' and &.
the BASIS Team3, (1)Institute of Education, (2)La Trobe
University, (3)British Autism Study of Infant Siblings

Background: Studies using observational measures such as
the ADOS regularly involve two researchers to independently
score assessments in order to achieve a best estimate
consensus code and to be able to report inter-rater reliability
(IRR). Reports of IRR rarely discuss issues relating to the
relative levels of experience of raters.

Objectives: To investigates the IRR of individual ADOS items,
diagnostic algorithm totals and diagnostic classifications with
reference to the relative experience of the ADOS examiner
and observer.

Methods: 90 children participating in a high-risk sib study were
assessed at 3 years of age (mean 38 months, SD 3.3) using
ADOS module 2. All assessments were scored by the
examiner and an observer, who then agreed a consensus



score for each item. Of the 8 ADOS-trained researchers 3
were classified as having a relatively high level of experience
of the ADOS (e.g. ADOS trainer/10 years of administering
research-standard ADOS) while 5 had relatively low levels of
experience. Reliability was calculated for individual item
scores, diagnostic algorithm totals and diagnostic
classification, on the basis of the combination of examiner and
observer experience.

Results: IRR for the 28 module 2 items was calculated using
percentage agreements between the two raters. The mean
percentage agreements for the High — High (N=17), High -
Low(N=40) and Low- High (N=31) conditions were 87.5, 85.6
and 87.0, respectively. IRR for diagnostic algorithm totals was
calculated using intra-class correlation (ICC) coefficients. For
the three conditions the ICCs were .93, .86 & .96, respectively
(all p<.001). To investigate the influence of the observer rating
on the agreed consensus scores the examiner diagnostic
algorithm total scores were compared with the consensus
total scores. The mean differences were 0.8 (=-1.97, n/s), 0.7
(t=-2.10, p<.05) and 2.1 (t=-6.87, p<.001), respectively - the
consensus totals were higher in all conditions. The IRR of
diagnostic classifications was assessed by comparing the
outcomes based on the examiner scoring (i.e non-spectrum,
or above cut-offs for autism spectrum or autism) with those
based on the agreed consensus scoring. For the three
conditions the chi-squared and kappas were all p<.01, 2.63.
The numbers of participants moving to a more “severe”
categoryand to a less “severe” categoryin each condition
were 1&2,3 &2 and 6 & 0, respectively.

Conclusions: The overall reliability for items and of algorithm
scores and diagnostic outcomes was high across all
combinations of examiner and observer experience.
Consensus algorithm totals were higher than the original
examiner scoring, with a resultant tendency for diagnostic
outcomes to shift to more “severe” categories, particularlyin
situations where the examiner was of low experience and the
observer was of high experience, suggesting that those with
less experience of the ADOS may tend to “under-score”
participants when administering the assessment. Results
demonstrate that researchers can be trained to achieve
acceptable levels of reliability in scoring, even with a complex

assessment such as the ADOS, but that there is a need for
involvement from expert practitioners to maintain reliability to
research standards.

117.017 17 The Modified Checklist for Autism in Toddlers: A
Follow up Study Investigating the Early Detection of
Autism Spectrum Disorders in a Low Risk Sample. C.
Chlebowski**, D. L. Robins?, M. Barton' and D. A.
Fein', (1)University of Connecticut, (2)Georgia State
University

Background: The American Academy of Pediatrics
recommends autism specific screening at 18 and 24 months
of age. The Modified Checklist for Autism in Toddlers (M-
CHAT) is an autism-specific, caregiver-report screening
instrument designed for children 16-30 months of age.

Objectives: The purpose of the current project is to provide
updated findings regarding the use of the M-CHAT as an
autism-specific screening instrumentin a population-based
sample and to provide longitudinal data from a sub-sample of
children screened with the M-CHAT at a follow up around age
four.

Methods: The M-CHAT and the M—CHAT Follow-Up Interview
(FUI) were used to screen 18,989 children aged 16-30 months
at pediatric well child visits; screen positive cases were
evaluated and classified as ASD or non-ASD. Rescreening
was completed at 42-54 months using the M-CHAT or its
revision, the M-CHAT -R, the Social Communication
Questionnaire, and a question about ASD concerns to detect
missed cases; 3,053 of 5,571 eligible cases completed the
rescreen (55%). Screen positive cases were evaluated and
classified as ASD or non-ASD.

Results: Of the 18,989 screened cases at Time 1,92 ASD
cases were detected (86 based on M-CHAT + FUI, 6
bypassed FUI based on high M-CHAT scores), along with 79
false positive cases (75 of which had other significant delays)
and 6 missed cases; Time 1 Positive Predictive Value (PPV)
was .54 for ASD and .98 for all developmental delays. The
utility of the M-CHAT total score and critical score cutoffs was
assessed in the sample of 92 true positives; 91 children
(98.9%) obtained an initial M-CHAT total score of three or
higher; one was identified by critical score only. At Time 1, 235



children received an M-CHAT total score of 6 or higher; of
those children, 166 (70.6%) continued to screen positive after
the M-CHAT Interview and required an evaluation, Of those,
118 received an evaluation, 72 were diagnosed with ASD, 43
had other developmental delays, and only 3 were typically
developing. Time 2 PPV for M-CHAT + FUlwas .57. There
were 10 children who screened negative on the M-CHAT at
Time 1 but were evaluated and diagnosed with Autistic
Disorder or PDD-NOS at Time 2, producing an upper bound
estimate of M-CHAT sensitivity of .85.

Conclusions: Results suggest thatthe M-CHAT is effective at
identifying ASD in a low risk sample. AM-CHAT total score
cutoff of three or higher identifies nearly all screen positive
cases and, for ease of scoring, using only the M-CHAT total
score cutoffis acceptable. Results indicate that 98% of
children who screen positive on the M-CHAT + FUI present
with developmental delays requiring intervention, indicating
that screen positive cases require immediate referral for
evaluation and earlyintervention. An M-CHAT total score of

6 can serve as an appropriate clinical cutoff and providers can
bypass the M-CHAT Interview and referimmediately to
evaluation/ early intervention if a child obtains a M-CHAT
score of 6 or higher. Rescreening is ongoing and will be
complete in 2013.

117.018 18 Understanding the Diagnostic Process of Autism
Spectrum Disorders: What Methods Are Used and Who
Is Making Diagnoses?. S. M. Brown*!, C. A McMorris?,
J.H. Schroeder!, J. M. Bebko' and J. J. A Holden?,
(1)York University, (2)Queen's University

Background: In Canada, Autism Spectrum Disorders (ASDs)
are diagnosed by a variety of health care providers, including
psychologists, family doctors, developmental pediatricians,
and psychiatrists. Gold standards and best practices for the
assessment and diagnosis of ASDs have been outlined by
several organizations and professionals (e.g. Filipek etal.,
1999; Johnson et al., 2007; Ozonoff et al., 2005); however, in
practice the assessment methods used often vary depending
on the professional designation, assessment setting (e.g.
hospital, private practice, and school), and client
characteristics (e.g. developmental level and age). Given that
a comprehensive assessment and accurate diagnosis are

integral to the development of appropriate treatment plans
(Kabotetal., 2003; Rogers, 1998; Williams, Atkins, Soles,
2009), and to accessing senvices, itis important to examine
the specific assessment methods being utilized to make an
ASD diagnosis across health care providers.

Objectives: To gain insight into the experiences of families
who have gone through the process of receiving an ASD
diagnosis. Specifically, to understand which health care
professionals are making different ASD diagnoses (i.e. Autism,
Asperger, Pervasive Developmental Disorder-not otherwise
specified), the measures they are using to make these
diagnoses, and the age that children are being diagnosed.

Methods: Areview of previous diagnostic reports and parent
diagnostic history surveys were used in the current study.
Trained researchers reviewed the diagnostic reports to code
for assessment measures utilized, age of client, health care
profession, and diagnosis given. The parent survey asked
parents to report information related to the diagnostic history of
their child, such as age of first concern, who referred them to
seek a diagnosis, previous diagnoses given, current presence
of multiple diagnoses, etc.

Results: Data collection and analysis are near completion.
Information from the diagnostic reports, as well as the
diagnostic history survey, are being analyzed to identify which
heath care providers are more likely to make specific ASD
diagnoses, and the age at which these diagnoses are being
made. Importantly, the differing assessment measures utilized
are being compared across diagnoses, health care providers,
and settings.

Conclusions: The results of the study will be important for
understanding the assessment processes that are occurring
within and between different health care providers, settings,
and ASD diagnostic groups. An examination of the current
assessment and diagnostic processes is important for
determining if best practices are being used and for identifying
gaps within the current mental health system, and what can be
done to improve training and access to best practice
assessments.



117.019 19 Validity of the Social Responsiveness Scale to
Differentiate HF-ASD From ODD/CD. H. Musch* and
C. M. Freitag, JW Goethe University Frankfurt am Main

Background:

Autism spectrum disorders (ASD) are characterised by the
presence of impairments in communication, reciprocal social
interaction alongside with inflexible behaviour patterns,
interests and activities (DSM-IV-TR; ICD-10). T he international
classification systems aim to establish the presence or
absence of categorically defined symptoms, but research
indicates, that autism is the extreme end of a continuously
distributed trait. The Social Responsiveness Scale (SRS,
Constantino & Gruber, 2005) is a 65-item questionnaire for
parents and teacher that explicitly focuses on the
measurement of autistic traits in children and adolescents
which can also be used as a screening instrument. Afactor
analytic study resulted in a one factor solution (Constantino et
al., 2004). Arecent studyin Germany reported a ROC of 98%
when comparing ASD individuals with healthy typically
developing controls. The ROC was much lower (81%), when
compared to clinical controls who suffered from a mixture of
child psychiatric disorders (Bolte etal., 2011).

Objectives:

As no study has been performed to date on the validity of the
SRS to differentiate between high-functioning ASD and other
specific child psychiatric disorders, the present study aimed to
assess its diagnostic validity in differentiating ASD from
oppositional defiant disorder / conduct disorder (ODD/CD),
which is also characterised by difficulties in reciprocal social
interaction.

Methods:

55 individuals with HFASD, 55 age, sex and |Q matched
children with ODD / CD and 55 typically developing children
were included in the study. Diagnosis was done by ADI-R /
ADOQS, K-DIPS (child psychiatric diagnostic interview), 1Q-
measurement, specific questionnaires and clinical
observation.

Statistical analysis: Pairwise ROC-analysis between groups,
cut-off values and sensitivity/'specificity are calculated. The
mean total SRS-score is compared between groups, influence
of IQ, age, and gender are calculated by linear regression
analysis. Correlation analysis will be done with algorithm
scores of ADI-R, ADOS, and measures of general
psychopathology (CBCL).

Results:

ROC-values, sensitivity and specificity were high, when HF -
ASD and typically developing controls were compared, but
considerably lower, when HF-ASD had to be differentiated
from ODD / CD. Mean SRS total scores of HF-ASD were
highest, followed by ODD/CD, lowest in typically developing
controls. Gender, but not IQ effects were observed. Correlation
with ADI-R and ADOS algorithm scores was in the medium
range, CBCL social problems and aggressive behavior scores
also correlated with the SRS total score across groups.

Conclusions:

The SRS has been developed as a measure of quantitative
autism traits in the general population. Clinically, itis also used
as a screening instrument for ASD. T he current study
replicates the good validity of the SRS to differentiate between
ASD and typically developing controls, but alerts to the
possibility of false-positive ASD diagnoses in children with
ODD/CD bythe SRS.

The study was supported by a grant of the JW Goethe
University's Medical Faculty Frankfurt am Main (Heinrich and
FritzRiese foundation).

117.020 20 Diagnostic Stability of Autism Spectrum Disorders
Among Children and Siblings of Children with An
Autism Spectrum Disorder Diagnosis. A J.
Hinnebusch*!, K. Carrz and D. A. Fein, (1) The
University Of Connecticut, (2)University of Connecticut

Background: T he stability of ASD diagnoses between 24 and
48 months was investigated in two groups of children at the
University of Connecticut: the younger siblings of children with
ASD and children with no family history of ASD.



Objectives: Children in this study failed the M-CHAT or M-
CHAT -R and follow-up phone interview, and received two
diagnostic evaluations. Children received an initial evaluation
(time 1) between 16 and 30 months of age, and received ASD
diagnoses based on Clinical Best Estimate using DSM-IV
Autistic Disorder criteria. At approximately 48 months, children
received a follow-up evaluation (time 2), as well as a diagnosis
that best reflected their current symptomatology and level of
functioning, independent of previous diagnoses.

Methods: The general sample (GEN) consisted of 146
children, and the younger sibling sample (SIBLING) consisted
of 26 children. Chi-square analysis was conducted to
determine if there were significant differences in diagnostic
stability between GEN and SIBLING. We analyzed the groups
for the proportion who retained their specific diagnosis (i.e.,
Autistic Disorder, PDD-NOS, and ASD-Low Mental Age) and
for the proportion who retained ASD diagnoses (e.g., Autistic
Disorder attime 1, PDD-NOS attime 2).

Results: There were few differences between the groups
regarding diagnostic stability. Children in the GEN and
SIBLING samples were equally likely to retain Autistic Disorder
and ASD-Low MA diagnoses, and equally likely to retain ASD
diagnoses as a whole. The onlysignificant difference
between the two groups was that SIBLING children who
received PDD-NOS diagnoses at time 1 were more likely to
retain an ASD diagnosis at time 2 than GEN children. In the
SIBLING group, 83.3% of children with PDD-NOS at time 1
retained an ASD diagnosis at time 2; 72.7% of the GEN group
with PDD-NOS attime 1 retained an ASD diagnosis at time 2
[x2 (1, N=67=4.788, p =.029]. Al children in both groups who
received ASD-Low MA diagnoses at time 1 continued to have
ASD diagnoses attime 2.

Conclusions: These results indicate a relatively high
level of diagnostic stability for ASD diagnoses in the both GEN
and SIBLING groups, with rates of ASD diagnostic stability for
each group of 83.5% and 84.6%, respectively. Children who
receive an ASD diagnosis attime 1 are likely to retain that
diagnosis, regardless of whether or not they have an older
sibling with ASD. However, younger siblings do have a higher
rate of ASD diagnosis retention at age 4 when theyreceive a
PDD-NOS diagnosis atage 2. Therefore, younger siblings

who present with mild ASD symptoms atage 2, as reflected in
a PDD-NOS diagnosis, are more likely to continue to exhibit
clinical ASD symptomatology as they age than their
counterparts with no family history of ASD. This finding may
suggest that mild autistic symptoms in multiply affected
families present differently from mild autism in simplex
families, and that mild symptoms in multiplex families may not
be as readilyremediated as in simplex families.

117.021 21 Syndrome Specific and Non-Syndrome Specific
Predictors of Developmental Change in Higher
Functioning Children with Autism. K. E. Ono*!,H. A.
Henderson?, C. Hileman3 and P. C. Mundy*,
(1)University of Miami, Psychology, (2)University of
Miami, (3)MIND Institute, UC Davis, (4)UC Davis

Background: Within typically developing and clinical
populations (e.g., ASD, ADHD), behavior problems tend to
decrease as children transition into adolescence. Among
higher functioning adolescents with autism (HFA),
improvements are seen in standard scores of language and
cognitive functioning (Sutera et al., 2007). Predictors of
symptom improvement tend to be factors that correlate with
initial severity including cognitive functioning, age of diagnosis,
expressive language, and intervention history. However, non-
syndrome specific factors, such as temperamental social
withdrawal and effortful control, have yet to be explored in
relation to developmental change.

Objectives: 1)T o examine change in symptom severity and
sociallemotional functioning over time in a sample of HFAand
an age- and IQ- matched sample of typically developing
adolescents (COM). 2)T o examine syndrome specific (i.e., IQ
and initial symptomatology) and non-syndrome specific (i.e.,
Age, Effortful Control, and Surgency) factors as predictors of
change.

Methods: Participants were 41 HFAand 42 COM
adolescents, between the ages of 9 and 18. Parents
completed the BASC-2, ASSQ, SCQ, EATQ, and SRS.
Adolescents completed the self-report BASC-2 and WISC-IV.



Composite T-scores of parent and adolescent rated
internalizing and externalizing behaviors were computed. All
measures were collected at two time points separated by 1.5
to 2.5 years.

Results : Controlling for age, 1Q, and initial symptomatology,
repeated measures ANCOVAs did not reveal developmental
changes in ASD symptoms. However, an interaction between
diagnostic group and time, F(1,78)=4.31, p=.04, n2=.05,
revealed that the COM group showed a significant decline in
internalizing problems, F(1,38)=4.57, p=.04, n2=.11, but the
HFAgroup did not. Similarly, externalizing problems were
predicted by a diagnostic group by time interaction,
F(1,78)=6.08, p=.01, n2=.07, with a significant decline in
externalizing behaviors in the HFAgroup, F(1,37)=6.81, p=.01,
n2=.16, but not the COM group.

Aseries of regressions were conducted within the HFAgroup
to analyze syndrome specific (IQ, symptom severity) and non-
syndrome specific (age, Effortful Control, Surgency) predictors
of change in symptoms and behavior problems. The model for
symptom change was not significant. However, change in
internalizing problems was significant, F(5,41)=3.81, p=.01,
with greater Surgency predicting more improvement,
{(35)=.2.5, p=.02. The model for change in externalizing was
also significant, F(5,41)=3.36, p=.01, with older age,
{(35)=2.35, p=.02, and higher 1Q, {(35)=2.18, p=.04, predicting
more improvement.

Conclusions: In summary, HFA participants did not show a
decline in symptom severity and did not, as a group, show a
reduction in internalizing problems like the COM sample did.
However, within the HF A group, more approach oriented
children showed a greater reduction in internalizing problems.
Temperamental approach may allow children with HFAto
benefit from the rich social learning environments of
adolescence and function to reduce feelings of anxiety and
depression. Interestingly, HF A participants showed more
improvement in externalizing problems than COM participants
and these improvements were most pronounced for older

participants and those with higher verbal IQs. These factors
may allow for improved socialization both at school and in the
home. Results will be discussed in terms of risk and protective
factors promoting behavior change over the transition to
adolescence.

117.022 22 Prospective Case Study of Siblings of Children
with Autism Spectrum Disorders in Japan. F. Someki*",
T. Miyachi2, K. J. Tsuchiya', K. Matsumoto', Y. Seno?,
S. Nakajima' and M. T suijii4, (1)Hamamatsu University
School of Medicine, (2)Nagoya City University Hospital,
(3)Aichi Prefectural University, (4)Chukyo University

Background: The prevalence of autism spectrum disorders
(ASD) has been increasing over the past 15 years, and
currently the estimated prevalence rate of ASD ranges from
approximately 6.6 to 12 per 1,000 births in developed
countries such as the United States, United Kingdom and
Japan (e.g., Baird et al., 2000; Fombonne etal., 2003; Honda
etal., 2005). Although the estimated appearance rates vary, it
is certain that the number of children with ASD in our societyis
not small to be ignored. Recently, Ozonoff and colleagues
(2011) reported that siblings of those who have ASD have even
higher prevalence rates of ASD than general population,
indicating the importance of early screening of siblings of ASD
children. However, little is known about the details of the
siblings' developmental course yet, especiallyin countries
other than the U.S.

Objectives: The purpose of this study was to examine unique
developmental characteristics among younger siblings of
children with ASD, if there was any.

Methods: This studywas a part of a small prospective study of
siblings of children with ASD in Japan. Al the participants (i.e.,
siblings) of the study were assessed at the following months: 4,
6,10, 14,18, 24, 31, 37 and 50 using the Mullen Scales of
Early Learning (Mullen, 1995). For this presentation, two to
three participants were selected to examine the early signs of
ASD and other developmental risk. The results of each
assessment will be presented at the presentation.

Results: For those participants who exhibited early signs of
ASD or other developmental risk, the signs started to appear as



earlyas 18 months. Unique behavioral characteristics were
also observed during the assessments.

Conclusions: Although the number of participants were very
few, this study suggested the importance of early screening of
siblings of children with ASD both quantitatively and
qualitatively.

117.023 23 Gender Differences in Pragmatic Language
Features Associated with the Broad Autism Phenotype
Among Parents of Children with Autism. J. Klusek*'
and M. Losh?, (1)University of North Carolina at Chapel
Hill, (2)Northwestern University

Background: Pragmatic language impairment s a primary
feature of the broad autism phenotype (BAP), which is
characterized by subthreshold personality and language traits
that are seen among family members of individuals with
autism and reflect underlying genetic susceptibility (Landa et
al., 1992; Piven et al., 1997; Ruser et al., 1997). Athough a
strong gender bias is seen in autism, with a gender ratio of
approximately4:1, itis unclear whether this gender bias exists
in the presentation of the BAP in general, and specificallyin
pragmatic language features of the BAP. Prior reports are
conflicting, with some indication that pragmatic language
difficulties may be more frequent among mothers than fathers
(Piven etal., 1997; Ruser et al., 2007), while other reports have
failed to detect gender effects (Landa et al., 1992).
Understanding gender bias in the BAP maylead to a more
comprehensive characterization of the BAP, and inform
potential etiologic mechanisms in the BAP and autism.

Objectives: This study characterized pragmatic language
among parents of individuals with autism in order to examine
gender differences in the BAP. Additionally, associations
between pragmatic language features and personality traits
that have been documented as part of the BAP (i.e. aloof, rigid,
perfectionistic, and untactful traits) were explored in order to
identify features that may be differentially associated with
pragmatic language features in males versus females.

Methods: Semi-structured conversational interviews were
conducted with fathers (n=39) and mothers (n=49) of
individuals with autism. T he Pragmatic Rating Scale-Revised
(PRS; Landa etal., 1992) was used to assess pragmatic

language violations from videotaped interview. Scores were
computed for the PRS total score, and for three PRS
subscales that had been derived through factor analysis in an
independent sample (Losh etal., in review). The Modified
Personality Assessment Schedule (M-PAS) was administered
to assess aloof, untactful, rigid and perfectionistic personality
features as potential correlates of pragmatic language
features.

Results: Fathers and mothers of children with autism did not
differ on PRS-total score, the PRS-dominating and PRS-
suprasegmental subscales. Fathers scored significantly
higher than mothers on the PRS-withdrawn subscale (£(86)=
2.56, p=.012), which is characterized primarily by conversation
that was vague, terse, and lacking reciprocity. Exploratory
correlations showed that aloof personality was significantly
associated with the PRS-total score (r=.337, p=.019), the PRS-
withdrawn subscale (r=.395, p=.005), and the PRS-
suprasegmental subscale (=468, p=.001) among mothers,
while these relationships did not approach significance
among fathers (ps>.412). No other significant associations
were detected with personality features.

Conclusions: Fathers of children with autism showed elevated
rates of withdrawn communication style as compared to
mothers, although overall pragmatic language ability did not
differ between these groups. Pragmatic language features
were associated with aloof personality style among mothers
but notamong fathers. T herefore, mechanisms underlying
pragmatic language in the BAP may be gender-specific,
although it remains unclear as to whether these gender
differences are environmentally or biologically mediated.
Knowledge of gender differences in BAP can contribute to our
understanding of how genetically-linked traits associated with
autism are transmitted within families.

117.024 24 Specific Phenotypes in Autism Spectrum
Disorders Are More Prevalentin Affected Females. E.
Ben ltzchak*1, S. Ben-Shachar? and D. A. Zachor3,
(1)Ariel University Center of Samaria, (2) Tel Aviv
Sourasky Medical Center, (3) Tel Aviv University / Assaf
Harofeh Medical Center

Background:



Autism spectrum disorders (ASD) represent a heterogeneous
group of conditions. In addition to the classic triad of ASD
(impaired language and communication and stereotyped
behavior), some individuals show other phenotypes such as,
accelerated head growth and macrocephaly, seizures (5-
46%), developmental regression (15-30%) and various
neurological deficits. Because females compose only about
20% of the ASD population, these female-specific
characterizations may be overlooked when investigating the
entire ASD group. We hypothesized that the presence of
different clinical phenotypes represents more extensive brain
involvement and will be associated with increased female's
presentation in ASD.

Objectives: To examine the M:F ratio in specific clinical
phenotypes commonly described in ASD, including macro-
and microcephaly, seizures, developmental regression and
minor neurological deficits (MND).

Methods:

The studyincluded 611 participants aged 15m-18y (M=42.6m
SD=28.4m) referred to a national autism center for diagnosis
of ASD. Evaluation included neurological and behavioral
assessments and obtaining of medical, developmental and
familial histories from the parents. ASD diagnosis included the
use of the Autism Diagnosis Interview-Revised (ADI-R) and the
Autism Diagnosis Observation Schedule (ADOS) tests, and
meeting criteria for autism/ASD based on DSM-IV criteria.

Results:

M:F ratio in the ASD group (n=537) was 6.8:1 and significantly
higher than the ratio of 2.7:1 in the group that did not meet
criteria for ASD (n=74). Mean head circumference (HC)
percentile for males (50.0+£26.2) was significantly larger
(p=.01) than for females (42.0£29.0). Microcephaly (<3%) and
macrocephaly (297%) were more frequentin ASD than
expected (5.9%, 22.4% respectively). The M:F ratio was
significantly lower (p=.001) in the microcephalic group (2.1:1;
n=31) compared to the >3 HC percentile group (7.7:1; n=496),
indicating an increased rate of microcephaly among females
with ASD compared with males. However, M:F ratios in the
macrocephalic group (6.2:1; n=118) and the <97 HC

percentile group (10.4:1; n=409) were not significantly
different. Seizures were documented in 5.8% of the ASD
group (n=502). T he rate of seizures among females with ASD
was 13.4%, higher than the rate of 4.6% in the male
population. M:F ratio in the seizures group was significantly
lower (p<.01)) than in the non-seizures group (2.5:1; 7.3:1
respectively). Regression was noted in 21.8% of the ASD
group (n=532) and was significantly higher (p<.05) for females
(31.9%) than for males (20.3%). M:F ratio for the group with
social regression (4.3:1) was significantly lower (p<.05) than
for the non-regressive group (8.4:1). M:F ratio differences
were not observed for regression in other domains. MND was
documented in 56.8% of the ASD cases and included
hyperlaxity of joints (38.8%), hypotonia (28.0%), abnormal
DTR (20.4%) and cerebellar dysfunction (27.0%). M:F ratio in
the MND group (5.0:1) was significantly lower (p<.05) than the
ratio for the group without MND (11.3:1).

Conclusions:

The higher proportion of microcephaly, seizures,
developmental regression and MND in females suggests the
existence of ‘female ASD’ that presents with unique clinical
manifestations. This increased female representation in the
examined phenotypes suggests that the etiologies and
mechanism of ASD in females are different, broader and more
associated with other neurological abnormalities than in
males.

117.025 25 Autism Spectrum Disorder: A Gender Defiant
Disorder. S.Bejerot*!, J. M. Eriksson', M. B. Humble?
and E. Eriksson3, (1)Karolinska Institutet, (2)Uppsala
University Hospital, (3)Institute of Neuroscience and
Physiology

Background:

One hypothesis that has been advanced to account for the
cognitive style in autism spectrum disorders (ASD), is referred
to as "the extreme male brain". T his model views ASD as
resulting from increased testosterone exposure in utero.
However, many adults with ASD appear androgynous,
youngish for their age and are ambiguous in sexual



preferences according to clinical observations. Also, ASD is
common in gender identity disorder.

Objectives:

The present study aims to examine testosterone levels and
signs of masculinization / feminization in adults with ASD
compared to healthy controls.

Methods:

50 adults (24 females and 26 males) with an established
diagnose of ASD and without intellectual disability, and 53 age
and sex matched healthy controls participated in this study.
The ASD diagnosis was confirmed with the ADOS interview.
All subjects were photographed in underwear. Circumference
of head, wrists, chest, waist and hip were measured with tape
measure and second to fourth digit ratio (2D:4D) was
measured with a caliper from the middle of the proximal
crease to the fingertip. The participants’ voices were recorded
while they were reading a short story. Blood test for analyses of
serum testosterone (sT) and bioactive testosterone were
drawn between 9 AM and 1.20 PM in all participants.

Eightindependent observers, 18-47 years, assessed the extent
to which the participants’ appearance was considered to be
gender-characteristic. The characteristics were estimated
based on a 5-point likert scale. Masculinization / feminization
of the woices were judged accordingly. Inter-rater reliability was
calculated using Cronbach’s alpha. Asample of the photos
was re-evaluated a month later to assess intra-rater reliability.

Results:

Females with ASD had higher total and bioactive testosterone
levels, less feminine facial features and larger head
circumference than female controls. Males in the ASD group
were assessed as having less masculine body characteristics
and woice quality, and displayed higher (i.e. less masculine)
2D:4D ratios, but similar testosterone levels as compared to
controls. Androgynous facial features correlated strongly and
positively with autistic traits measured with The Autism-
Spectrum Quotientin the total sample.

Conclusions:

Our findings suggest that ASD, rather than being characterized
by masculinization in both sexes, may constitute a gender
defiantdisorder.

117.026 26 Gender Differences in Clinical Presentation of
Autism Spectrum Disorders. Y. J. Howe*!, Y. E.
Yatchmink' and E. M. Morrow?, (1)Hasbro Children's
Hospital, Brown Alpert Medical School, (2)Brown
University

Background: Itis well known that many more males present
with autism than females, with an overall male to female ratio
of around 4.5:1. Furthermore, this ratio becomes more
discrepant among those with higher IQ, with reports of gender
ratios as high as 5.7:1. However, whether there are clinical
differences in autism presentation between males and
females is less well understood. Earlier studies suggested
worse autism symptoms in females, but this was thought to be
solelyrelated to 1Q. Studies in high functioning autism have
suggested worse social functioning and psychopathologyin
females as compared with males. Itis difficult to draw
conclusions across studies due to the limited number of
females available and heterogeneity among subjects between
studies.

Objectives: The aim of this study was to examine differences
in clinical presentation of Autism Spectrum Disorders (ASDs)
between males and females across a range of developmental
functioning using standardized measures of symptom
severity.

Methods: Data were obtained from the Autism Genetics
Resource Exchange (AGRE), a national dataset of primarily
multiplex families with children with ASDs. T here were 1446
males and 343 females over the age of 5 that met Autism
Diagnostic Interview (ADI) and Autism Diagnostic Observation
Schedule (ADOS) criteria for Autism or Autism Spectrum. We
separated subjects into 4 groups based on age and verbal
ability, similar to the methods proposed by Gotham etal in
their 2007 revised ADOS algorithm: 1) those administered
ADOS Module 1 who were nonverbal, 2) those administered
ADOS Module 1 who had some words, 3) those administered
Module 2 (for those with phrase speech), and 4) those
administered Modules 3 or 4 (for those who have fluent
speech). Within each group, scores on the Stanford-Binet



Intelligence Scales, Vineland Adaptive Behavioral Scales
(VABS), and parent-rated Social Responsiveness Scales
(SRS) were compared between the genders.

Results: There were no significant age or 1Q differences
between genders, within each group. There were no gender-
associated clinical differences noted among those
administered Modules 1 or 2. Among those administered
Modules 3 or 4, females had lower SRS scores (better social
functioning; p<0.05) higher VABS scores (better adaptive
functioning; p<0.01), and lower ADOS severity scores (p<0.01)
than males. Despite an average 1Q of 95 in males and females
administered Modules 3 or 4, the VABS Adaptive Behavior
Composite was significantlyimpaired (<75) for both males and
females.

Conclusions: In this dataset of multiplex families with autism,
higher functioning females diagnosed with Autism Spectrum
Disorders appear to have better adaptive and social
functioning than males. These results suggest thatin the
general population females may not be diagnosed with autism
due to better social and self-care skills. However the
significant discrepancy between IQ and adaptive functioning
noted in higher functioning autistic individuals highlights the
importance of appropriatelyidentifying ASDs in order to
provide appropriate therapy. These results are currently being
replicated in other datasets, with similar findings.

117.027 27 Gender Differences in Emotional and Behavioral
Characteristics of Children with ASD. W. T. Brooks*!
and E. M. Butter?, (1) The Ohio State University
Nisonger Center, (2)Nationwide Children's Hospital

Background:

There is little research examining how gender affects
behavioral and emotional characteristics of children with ASD.
Early studies suggest that girls with ASD may be more at risk
than boys with ASD for developing internalizing and affective
problems, which may be particularly pronounced in older
girls. Itis critical to identify gender differences to determine if
specific gender-targeted diagnostic and treatment methods
should be developed to address the unique challenges that
boys and girls with ASD experience.

Objectives:

ltis hypothesized that girls with ASD will present with more
internalizing and affective problems than boys with ASD;
increased age and level of intellectual functioning will
contribute to higher internalizing and affective problems; and
gender will interact with these factors, with older, higher-
functioning girls exhibiting more problems.

Methods:

Arecord review from a Midwestern ASD assessment clinic
was conducted. Participants included 357 boys and 58 girls,
ranging from 1.5 to 18.5 years old (mean age = 5.3 years).
There were no differences between girls and boys on age,
level of intellectual disability, or ASD diagnosis. Participants
had been diagnosed with ASD by experienced clinicians,
using DSM-IV criteria, parent interviews, and standardized
caregiver-rated and clinician observational measures,
including the parent-rated Child Behavior Checklist (CBCL).

One-way ANOVAs were conducted to compare CBCL T -
scores between girls and boys on several clusters of CBCL
scales, including the syndrome scales, the internalizing,
externalizing, and total problems domains, and the DSM
oriented scales. Correlations among gender, age, level of ID,
and CBCL subscales were also examined. Ahierarchical
stepwise linear regression was conducted to determine how
much of the variance on particular scales could be accounted
for by gender, age, level of intellectual disability, and the
interaction between gender/age and gender/intellectual
disability.

Results:

There were no statistically significant differences between
boys and girls with ASD on any of the CBCL scales, but there
were differences on two of the CBCL scales with moderate
effect sizes. On the affective (p =.051, n?=.31) and sleep
scales (p =.039, n?=.23), girls scored higher than boys.
Regression analyses indicated that gender did not significantly
contribute to affective or sleep subscale scores, although age
and level of ID did, with older children with higher levels of
intellectual functioning exhibiting more affective and sleep
problems. Gender/age and gender/intellectual disability



interactions did not contribute significantly to scores. Age was
significantly positively correlated with the anxiety/depression,
sleep, affective, and ADHD scales, as well as the internalizing,
externalizing, and total problems domains. Level of ID was
significantly negatively correlated with the anxiety/depression
subscale and positively correlated with the attention and ADHD
scales.

Conclusions:

Atthough there were fewer gender differences than expected,
some interesting trends emerged, suggesting that girls with
ASD may experience more affective and sleep problems than
boys with ASD. Age and intellectual functioning played a
larger role in predicting these CBCL scores than gender,
indicating the need for clinicians to consider these factors
when assessing emotional and behavioral problems in
individuals with ASD throughout the lifespan.

117.028 28 Disparityin Report of Autism-Related Behaviors by
Child Sex and SES: Findings From a Population-Based
Studyin Taiwan. P.C.Tsai*!,L.C. Lee', . T.Li2,R. A
Harrington', P. Yang?, C. L. Chang* and F. W. Lung?,
(1)Johns Hopkins Bloomberg School of Public Health,
(2)Calo Hospital, (3)Kaohsiung Medical University ,
(4)Kaohsiung Armed Forces General Hospital,
(5)Taipei City Hospital

Background: Evidence indicates that many people live with
ASD without being diagnosed. Such under-diagnosis
underscores the urgent need for population-based studies that
provide full coverage of case identification in the target
population. Though providing clinical assessments to each
individual in a population is not practical, multi-stage case
identification that involves screening followed by clinical
evaluation is a feasible way to identify ASD, especially for
populations without complete autism or autism-related
senices registries. Screeners that aim to identify individuals at
high risk for ASD are vital for multi-stage case identification.
While the majority of ASD screeners for children are caregiver-
reported, a biased report would make the screening result
invalid. In addition to psychometrics of screening tools,
investigating how SES factors affect reporting deserves
attention. Understanding potential biases due to SES will

improve the identification of autism-related behaviors and
reduce false positives and negatives.

Objectives: To examine disparities in caregiver-reported SCQ
scores by child sex and SES factors.

Methods: Apopulation-based epidemiologic study of autism
in children aged 6-8 involving a multi-stage case identification
design was conducted in PingT ung, Taiwan from 2008-2010.
The SCQ rates autism-related behaviors and was used as a
screener to identify children at high risk for ASD. The SCQ
was translated and back-translated into traditional Chinese
Mandarin and pilot tested before its use in this population.
Studies from Western countries recommend a cut-point of 15
on the SCQ for differentiating between likely ASD and non-ASD
diagnoses. This analysis includes a total of 2279 primary
caregivers (60.0% mothers, 17.5% fathers, 22.5%
grandparents and others) who completed the screener on
their child (1083 boys and 1156 girls).

Results: Fathers reported significantly higher SCQ scores
(more behavioral concerns) than did mothers and other
caregivers (p-values all <.0001). As education levels of
mother’s and fathers’ increased, the reported SCQ scores
decreased with p-values <.001 for fathers and <.0001 for
mothers. As expected, SCQ scores of children born preterm
(7.66 £ 5.71) were significantly higher than those born full term
(6.25 £4.63), with p<.0001. Using 15 as a cut-off, compared to
fathers with an Associate/college degree, fathers with an
education level <=middle school were 4 times (OR=4.36,
95%Cl: 2.76-6.90) more likely to report SCQ>=15, while those
with a high school degree were almost twice (OR=1.82,
95%Cl: 1.17-2.82) as likely to do so. Asimilar pattern was
observed with mother’s education level where <=middle
school was 5.79 times (95%Cl: 3.58-9.36) and high school
was 1.83 times (95%Cl: 1.15-2.92) more likely to report
SCQ>=15 compared to Associate/college. Moreover, children
born preterm were more than twice (OR=2.72, 95%Cl: 1.77-
4.19) as likely as full term children to have a reported SCQ
score>=15.

Conclusions: Caregiver reported autism-related behaviors are
associated with respondents’ characteristics in this large
scale population-based studyin Taiwan. Fathers reported



more behavioral issues in their child than did mothers and
other caregivers; and lower education levels were associated
with reports of clinically concerning autism-related behaviors.
Psychometrics of the SCQ and validation of data using
multiple respondents on the same child will be discussed.

117.029 29 Evaluating Interactions Between Autism Severity
and Typically Developing Adolescent Siblings'
Resources and Coherence Levels. L. O. Smith* and J.
H. Elder, University of Florida

Background: Research involving sibling dyads, particularly
those in which one has a disability, is vitallyimportant to health
care providers because of integral roles family members play
in providing, promoting and protecting the disabled person. It
is necessary to identify the resources in the unaffected siblings
that promote or interfere with their adaptation in order to
facilitate adjustment and enhance conditions for all family
members. Given the rising prevalence, complex nature of
autism, and autism’s impact on family adjustment, itis
criticallyimportant to characterize unaffected siblings of
individuals with ASD.

Objectives: The primaryaim of the studywas to characterize
adolescent siblings of individuals with an Autism Spectrum
Disorder through a description of demographic data, coping
strategies, network quality, psychological well-being, and life
orientation. Asecondaryaim was to test a health promotion
model of Salutogenesis by Antonovsky.

Methods: Professional agencies serving families with an
ASD were contacted via local offices and Internet websites to
recruit for the study. Families who had a familymember with
autism, PDD-NOS, or Asperger syndrome contacted the
researcher and were mailed a research packet if they and had
a typically developing adolescent sibling who had lived with
the individual with ASD for > than one year. Parents provided
consentand completed a demographic survey and the
Childhood Autism Rating Scale-2. Sibling assent yielded a
sample of adolescent siblings (N=100). Data were obtained
using four instruments: Network of Relationship Questionnaire
— Social Provision Version; Adolescent Coping Orientation for
Problem Experiences; Youth Self Report; and Sense of
Coherence. Bivariate data from each instrument's subscales
provided rich descriptions. Correlations of the concepts of

resources, stress and coherence were examined and
hierarchical multiple regression models were used to test the
model. An indirect effect of each resource was also analyzed.

Results: Amajority of the adolescent siblings were white
(86%), female (59%). The median age was 14 (SD=2.02) with
63% older than their sibling with ASD. SOC scores were
greater in female siblings and siblings from small families.
Each of the instruments subscales had significant correlations
(p<.001) to the SOC. The theoretical framework of
Salutogenesis was supported by sibling data. With age and
gender constant, higher SOC scores were inversely related to
ASD severity (r=-.270; p <001). The total problem scale on
the YSR mediated the relationship of ASD severity and sibling
SOC scores.

Conclusions: The functional capacity of individuals with
ASD can vary but most have a normal lifespan and may outlive
their parents. Thus, siblings of those with ASD may also be
future caregivers; this has significant social implications. To
date, little is known about the resources TD adolescent
siblings have or need to prepare them to assume this
importantrole. Thus, this research builds on previous sibling
research and fills a gap in the literature by characterizing TD
adolescent siblings of individuals with ASD. T his studyis a first
step for promoting the health and adjustment of TD siblings of
individuals with ASD.

117.030 30 Correspondance Between Maternal Concerns
and Concurrent Infant Behavior in 12-Month-Old Infants
AtRisk for Autism. M.R. Thompson*1, H. Tager-
Flusberg' and C. A. Nelson?, (1)Boston University,
(2)Harvard Medical School/Children's Hospital Boston

Background: Data on the early development of autism
spectrum disorders (ASD) primarily comes from two lines of
research — prospective investigations monitoring the
development of infants at risk for autism, and retrospective
investigations of behavior based on parent interviews or coding
of family home videos. Recent work on parent report measures
suggests poor correspondence between retrospective reports
of earlyinfant behavior and observational measures of these
same infants’ scored from home video (Ozonoff etal., 2011).
However, the relationship between parents’ report of
developmental concerns and infants’ current behaviors has



not been systematically studied. Understanding the
relationships between these concurrent measures will be
important for both characterizing the early behavioral
phenotype as well as improved screening and early diagnosis.

Objectives: The goal of this investigation is to examine
parents’ report of developmental concerns and the
relationship between these reported concerns and infants’
concurrent behaviors.

Methods: As part of their participation in an ongoing
longitudinal study of infants as risk for autism, families were
asked to complete short weekly diaries about infants’
language and gesture acquisition, social play behaviors, and
any developmental concerns on the part of the parent. Infants
are considered low risk if there is no family history of autism
(LRC) and high risk if at least one older sibling has a
diagnosis. The present analysis included 40 families (25 HRA,
16 LRC), and focused on the 8-week period surrounding
infants’ first birthdays. Parental concerns were scored across
several domains including both iliness-related (flu, teething,
fever, etc.) and ASD-relevant (language, social, temperament,
repetitive behaviors, etc) concerns. Atotal score for each
domain was calculated as the average number of concerns
reported during this 8-week period. Infants were seen in the
laboratory at 12 months of age, where they were administered
the Mullen Scales of Early Learning (MSEL) and the Autism
Diagnostic Observation Scale for Infants (AOSI). Verbal and
Non-Verbal Developmental Quotients (VDQ and NVDQ) were
calculated from MSEL scores, and infants’ AOSI total scores
were used as an index of ASD symptoms.

Results: HRAmothers reported significantly more ASD-
relevant concerns than the LRC mothers (t (27) =3.47,p <

.01). There were no group differences in the number of iliness-

related concerns. HRAinfants had significantly lower VDQ, but
not NVDQ scores than the LRC infants. For HRA infants,
maternal ASD-relevant concerns were significantly negatively
correlated with infants’ VDQ scores, but not AOSI total scores
(VDQ:r=-50, p <.05; AOSI: r = .24, p =.26).

Conclusions: The HRAmothers in this sample reported
significantly more ASD-relevant concerns around infants’ first
birthdays than a group of age-matched control mothers. While

these concerns were correlated with infants’ concurrent
language level, they were not correlated with infants’ ASD
symptoms. T hese results suggest that HRAmothers may be
better at recognizing and reporting more concrete language-
related ‘red flags’ such as lack of babbling or responding to
name than more global measures of social engagement. The
implications of these findings will be discussed.

117.031 31 The Early Developmental Trajectory of Initiating
Joint Attention, but Not Expressive Vocabulary, Predicts
Later ASD Severityin ASD-Sibs. L. V. Ibanez*!,D. S.
Messinger?, Z. Warren3 and W. L. Stone?, (1)University
of Washington , (2)University of Miami, (3)Vanderbilt
University, (4)University of Washington

Background:

Joint attention and expressive vocabulary are two key facets of
social communication that undergo rapid change earlyin life.
These two communicative competencies have been
examined in the at-risk siblings of children with an Autism
Spectrum Disorder (ASD; ASD-sibs) as compared to the infant
siblings of typically developing children (COMP-sibs). It
remains unclear, however, when differences between the two
groups emerge as the developmental trajectories of these
behaviors across multiple time points have not been
evaluated.

Objectives:

To describe the developmental trajectories of initiating joint
attention (IJA) and expressive vocabularyin ASD-sibs and
COMP-sibs between 12-18 months, and the extent to which
they predict later ASD symptom severity at 24 months.

Methods:

IJAand expressive vocabulary were examined in ASD-sibs
(n=50) and COMP-sibs (n=39) at 12, 15, and 18 months. IJA
was measured as the number of Directing Attention items
passed on the Screening Tool for Autism in Toddlers (STAT).
Expressive vocabulary was measured as the Understands and
Says score on the MacArthur Communicative Development
Inventory. ASD severity was measured as the calibrated
severity score on the Autism Diagnostic Observation Schedule



at 24 months in 28 ASD-sibs and 24 COMP-sibs for whom
data were available.

Results:

Hierarchical Linear Models were used to model [JAand
expressive vocabulary. IJAhad an intercept significantly
different from 0 that varied between infants, Boo=1.41, p<.01,
and significant fixed linear change, B10=.15, p<.01. Group
status had a significant effect on the intercept, Bo1=-.48, p<.01;
ASD-sibs had lower overall IJAthan COMP-sibs.

Expressive vocabulary had a fixed intercept significantly
different from 0, Boo =5.79, p<.01, fixed non-significant linear
change, B10=-.13, p=.89, and significant quadratic change that
varied between infants, $20=1.85, p< .01. lJAwas a significant
time-varying predictor of expressive vocabulary, f30 =1.57,
p=.04. Group status had a significant effect on the quadratic
change, 21=-.83, p<.02, as ASD-sibs had a slower upward
curvature (increase) in expressive vocabulary than COMP-sibs
between 12 and18 months.

The ordinary least squares estimates of the intercept of [JA
and the quadratic change of expressive vocabulary (modeled
independently of IJA) were examined as predictors of ASD
severity. Among ASD-sibs, individual IJAintercepts predicted
ASD severity, (26)=-.75, p<.01; this association was not
significant for COMP-sibs, n22)=-.17, p=.42. Quadratic
change in expressive language was not associated with ASD
severityin either group, ps<.53.

Conclusions:

Differences between ASD-sibs and COMP-sibs in the
developmental trajectories of joint attention and expressive
vocabulary emerged within the first 18 months. Relative to
COMP-sibs, ASD-sibs demonstrated slower growth in
expressive vocabulary and showed lower levels of IJA at
baseline and through 18 months (due to similar growth rates).
Among ASD-sibs, higher baseline levels of [JA predicted lower
ASD severity. Higher levels of IJA also predicted higher levels
of expressive vocabulary for both groups. Overall, difficulties
with [JA evident by 12 months (baseline) may represent an
early marker of later ASD impairment.

117.032 32 Cognitive Profiles of Siblings of Individuals with
ASD. J. M. Wolf*, P. Ventola and K. A Pelphrey, Yale
University

Background:

While itis widely established that individuals with ASD have
varied cognitive profiles (Goldstein et al., 2008; Szatmari et al.,
1995; Zander & Dahlgren, 2010; Ventola et al., 2010), little is
known about the cognitive profiles of their unaffected siblings.
The few studies that have been conducted have yielded mixed
results. While overall cognitive abilities are generally found to
be comparable between individuals who do and do not have a
sibling with ASD, some studies have reported language or
verbal weaknesses in individuals with siblings with ASD
(Yirmiya etal., 2007; Gamliel et al., 2009). In addition, some
studies (Fombonne etal., 1997; Folstein et al., 1999) have
found a higher degree of variability in the cognitive profiles of
siblings of individuals with ASD.

Objectives:

To further elucidate the nature of cognitive profiles of siblings
of children with ASD.

Methods:

The DAS-Il School Age Battery was administered to 50 siblings
of children with autism spectrum disorders who participated in
an MR study at the Yale Child Study Center. The sample
ranged in age from 5 to 16 years (mean = 11.3, s.d. 2.9) with a
mean GCAscore of 1104 (s.d. 17.2).

Results:

Intra-individual discrepancies greater than 1 s.d. (15 points) in
either direction were found at the following frequencies: verbal
(V) vs. nonverbal (NV) abilities (38%); V vs. spatial (S) abilities
(34%); NV vs. S abilities (20%). T hese frequencies are higher
than would be expected based on the normative sample.
Discrepancies of greater than 2 standard deviations were less
frequent, but still greater than what would be expected based
on the normative sample. However, this was entirely
attributable to brothers, who exhibited discrepancies at notably
higher rates than the normative sample (Vvs. NV: 11.1%, V vs.



S:11.1%, NVs. S: 3.7%). None of the sisters in the sample
showed discrepancies between any domains that exceeded 2
standard deviations. No clear pattern emerged with regard to
the direction of the discrepancies. There were no significant
differences between domain standard scores for the sample
as a whole (reflecting the lack of directionality of the
discrepancies), and standard deviations for each domain were
comparable to the general population, suggesting typical
levels of inter-individual variability for each domain.

Conclusions:

Siblings with autism spectrum disorders were found to have
more intra-individual variability in their cognitive profiles than
the general population. Despite prior findings of verbal
weaknesses in siblings, the present study found no clear
directionality to the cognitive discrepancies, with some
individuals showing verbal strengths and others showing
verbal weaknesses. Frequencies of discrepancies among
cognitive domains in siblings were generally similar to those
previously found in children diagnosed with an autism
spectrum disorder (Ventola, 2010). These results are
consistent with Kaiser et al.’s (2010) finding of shared
dysfunction between children with ASD and their unaffected
siblings, and provide further support for a common genetic
wilnerability.

117.033 33 Excess of Non-Verbal Cases of Autism Spectrum
Disorders (ASDs) Presenting to Orthodox Clinical
Practice in Africa: ATrend Possibly Resulting From
Late Diagnosis and Intervention. M. O. Bakare*,
Federal Neuro-Psychiatric Hospital, Upper Chime, New
Haven, Enugu, Enugu State, Nigeria

Background:
Characteristics of children with autism spectrum disorders

(ASDs) in Africa are not known because of unavailability of
large scale epidemiological studies in this region.

Objectives:

This review explored the age at first presentation of African
children with ASDs to orthodox clinical practice and their
expressive language ability at presentation.

Methods:

Literature search of case series and case reports of ASDs
coming from Africa was done through PubMed/MEDLINE,
Google Scholar, African Journal Online (AJOL), and archives
of Nigerian Journal of Psychiatry. Six literatures included the
content related to age of the child at first presentation to
orthodox clinical practice and symptoms presentation related
to expressive language ability and thus fulfilled the inclusion
criteria. Postulations were made to explain the observations
emanating from the review.

Results:

Excess of non-verbal cases over verbal cases of ASDs were
presenting to orthodox clinical practice and there is a
common denominator of late presentation/diagnosis and in
turn interventions with most cases presenting for the first time
well above eight years of age. The postulations made to
explain these observations included; low level of knowledge
and awareness about ASDs in Africa; problems with help
seeking behaviour and lack of mental healthcare facilities and
trained personnel.

Conclusions:

There may be a shiftin the trend of excess non-verbal cases of
ASDs over the verbal cases presenting to orthodox clinical
practice with enhancement of processes directed at ensuring
early diagnosis and interventions, especially interventions
aimed atimproving speech and language development well
earlyenough.

117.034 34 Predicting Externalizing Behavior in Children with
An Autism Spectrum Disorder Using the Child Routines
Questionnaire. M. Pennick*, L. Greening?, F. J.
Biasini' and L. Stoppelbein’, (1)University of Alabama
at Birmingham, (2)University of Mississippi Medical
Center

Background: There is a widely held belief that providing daily
routines reduces acting out behaviors for individuals with an
autism spectrum disorder (ASD). In the literature, this idea is
supported by numerous qualitative accounts of the
effectiveness of routines in decreasing behavior problems.
The use of routines has also been incorporated as a part of



interventions that attempt to decrease the symptoms of autism
(forexample: Marquenie, etal.,20011; Laushey, etal.,
2009). One measure that provides quantitative data about
routines is the Child Routines Questionnaire (CRQ; Jordan,
2003; Sytsma etal., 2001). In typically developing children this
measure has been shown to effectively predict externalizing
behaviors (e.g., aggression, defiance). In one of the only
quantitative studies of routines in autism, a group of typically
developing children was compared to a group of children with
an ASD. The researchers found that the CRQ score was not
associated with less externalizing behavior in children with an
ASD relative to the typical developing children (Henderson et
al., 2011).

Objectives: This study builds on previous research by
Henderson et al. by using the CRQ to investigate the relation
between daily routines and externalizing behaviors in children
with an ASD. ltis especially interesting to understand how
routines are important in various psychopathologies in
children, as it has been shown that routines decrease
symptomatology in children receiving psychological services
(Ivanova & Israel, 2006) T hus, ADHD has been used as a
comparison group for a sample of individuals with PDD NOS
since children with ADHD often show higher