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57) ABSTRACT

The present invention provides the complete genomic
sequence of a novel human coronavirus, coined as coronavi-
rus-HKUI1 (“CoV-HKU1”), isolated in Hong Kong from a
patient who had a recent history of visit to Schenzhen. China.
The virus belongs to the order Nidovirales of the family
Coronavirdae, being a single-stranded RNA virus of positive
polarity. The invention also provides the deduced amino acid
sequences of the complete genome of the CoV-HKUI. The
nucleotide sequences and deduced amino acid sequences of
the CoV-HKUT1 are useful in preventing, diagnosing and/or
treating the infection by CoV-HKU1. Furthermore, the inven-
tion provides immunogenic and vaccine preparations using
recombinant and chimeric forms as well as subunits of the
CoV-HKU1 based on the nucleotide sequences and deduced
amino acid sequences of the CoV-HKU1.



Patent Application Publication  Dec. 10,2009 Sheet1o0f119  US 2009/0305282 Al

8EQ:l g TOGTECTATGCCAAAT AT P I G TA T T O T T AG T AGT T T AGT T T GGCCCGCAARCAT 58
€BQ:2 1 R AM PN I LERTIV S S LV LAT R K H 19
59 GAATTTTGTTGITCACATGETGATAGATT T TATCGCCTTGCGARTGAATGTGCTCAAGTT 118
20 E F CCSHEG DRPFUTYRTELEANET ECHU ATQ QV 39
119 TTGAGTGAAATAGT T ATG TG TGGCEGTTGCTATTATGTTAAGCCTGE TGGTACTAGCAGT 178
40 L &8 E I VM ¢C GG C Y YV EKZPGGTS S S 59
179 GGTGATGCARCTACTGCTTTIGCTAATTC TG T TT TTARTATATGTCAGGCTGTTACTECT 238
50 G D ATTAPFOANGSUVFHNTIUGCDGAVTRA 78
239 AATCT TG T TC T T ATGGCCTE T AN TG CCATARGATTGAAGATTTAAGTATACGCART 298
80 ¥ vV ¢ 8 LM ACNTGHTI KTITETDTELTSTIRN 93
298 TTACAAAAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTT 158
100 L @ KR L Y §N VY RTDVYUVDYTTF V 119
159 AATGAGTATTATGAATTTTTATGTAAGCATTTTAG - 393
120 N E Y Y E F L C K H F 130
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GAATARGAGCGAATTGCGTCCGTACCETCTATCAGCTTACGATCTCTTGTCAGATCTCAT
E *ER I AS YV P S I S§ LR GSTIL VRS K
N K S EL R P Y RUL S A Y DILILL S§ O L I
I RANCVYVRTVY QLTI SCQTI S

TAAATCTAAACTTTTTAAACAAGATTCCCTGTTATCCATGCTTGTGAGTGTGGTTTAATC
* I *» * F ¥ TR F P YV I HACEOCGTUL I
K 8 K L F K QD S L L 8 MUL V 8§V V *» g

L N L NF L, N X I P C Y P C L * VvV W F N

ATAATCTTGTATTTTACTTTCCACACTTTTCATCTCTCTGCCAGTGACGTGT TGS TTGTC
I I L ¥ F T PF HTFHUL S A DV L V V
* 8 ¢C I L L ST L PF I S L P VTTOCWIL 8

H N L VF Y F PHPF & S L € Q # RV g C

CTCAGCGTCCCTCCCATAGGTCGCAATGATTARAACCAGCARATACGETCTCCGCTTCAA
L § v P P I G RUNDOM®*DNQQQQ I R S R L Q

§ A S L P * VAMTIIEKTS S X VYOG L @& F K
P QR P S HR S8 Q * L K P ANTUV S A &

GTGEGCGCCAGAATTTCCTTGGCTGCTTCCGEATGCAGCGGAGGACTTEROTAGTCCTAT
VvV ¢6A R I S5 L AASGC S8 G C VE * 5 v
WA P E F R WILIL PDAAZEZETLSD AGSTDPM
S G R O NUJF V3 CPF RMOQRURS WL V L

GAAGTCAGATGAGGGTGCEGTTATGCCCCT CTACTCGTCAAGCGATECAAAGTETTGEATT
E VR * G WV M P L Y W 8 858 D G K C W I

K 8§ D E G L CP S TG QAMTETSTUTVGF
*$§ Q M R VG Y A P L L VXK R WKV L D

CGTTTATGATAATCATGTGAAGATAGAT TECTCECTGCATTCTTGGACAAGAATGGCATGT
R L *» *» § ¢ EDRUIL S L BE 8 WTU RMAC

V¥ DNHVY KIDCHRTUGCTIILGT GQTETUWHV
$§ F M I I M *# R » I V A A F L D KN G M

GCAGTCARATCTTATCCGTGATATTTTTG TTCATGAAGATCTACATGTTGTAGAAGTTCT
AV K § ¥ p *» ¥ P C S * R 8T OCOCUR 8§ 8

¢ 8§ N L r R DI F V HEDILUEHUY V E Vv L
¢ §$§ Q I L § V I P L FM K I Y ML * K F

ARCTAARRCAGCCGTARAGTCCGGTACGGCAATT TTAATTAAATCACCT T TGCATAGCTT

N * N § R KV R Y G N F N * I T F A * L
T KT A V K S G T A I L I XK § P L H § L

*L K Q P * 8§ P VR Q F * L N B L C 1 2
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GGETGETTTTCCTAAAGGGTATGTTATGGGCTTGTTCCGTTCATACAAGACTARACGTTA
G W F § * R VvV ¢ ¥ G L V PF I QD * T L
G 6 F P KG Y VMG L P R S Y KTKU®R Y

WV V FL KGMULWACUCS VHEHETZ RTILNUNUVY

TGTTGTACATCATCTTTCTATGACTACATCTACTACTAATTTTGGTGAAGATTTTTTGGG
c CcC 7T 8 8 F Y DY I Y Y * F W * R F F C
vV VHHL SMTTS TTWNUF GCEUDTFTL G

M L ¥ I I F L * L HL L L I L V KTIF W

TTGGATTGTACCTTTTGGTTTTATGCCATC T TATCTTCACAAATGG T T ICAA T TCTGTAG
L b¢cTPFWF Y AILC S QM V S I I, *»
W I VP F GF MPS Y V HEKWTV FOQTFCR

v 6 L Y L L VL CHULMEPFEF T NGUPFN S V

GTTGTATATTGAAGAGAGTGATTTAATAATTTCAART TTTARRTTTGATGATTATGATIT
v vy *» R E * F NN PF XK F * I % % I * p
L ¥ I EE S8 DL I I 8N F KTFDODVY D F
G € I L KR VI * * pF QI L N L M I M I

TAGTGTAGAAGATGCTTATGCTCAGGTTCATGC TGAGCCTAAAGGTARATATTCACAAAR
*C R RCL C* G 5 C * & * R *» I F T K
5 VE DAY A E VYV HAEUPKGU K Y § @ K

L v * X M L M I\ R FMLS$ L XK VDN I H K

AGCTTATGCTTTACTTAGACAATATCGTGGTATTAAACCCGTACTTTTTGTAGACCAGTA
S L ¢ F T* T I S W Y * TR TV F CORUDP V
A Y A L L R Q Y R G I K P V L F VDO Y
K L ML YL DDNTI UV V L NP Y F L * T 8

TGETTGTGACTATTCTGETAAATTAGCAGAT TG TCT TCRAGC T TATGETCATTATTCTTT
W L * L F W * I 8 R L § 8 8 L W S$ L F F

G ¢CDY g G XKL ADOCULOQAMVY G HY § L
M vV vV T I L VN * Q I V F K L M V I I L

GCARGATATGAGACAARAGCAGTCTGTATGGCTTACCAAT TG TGACTTTGATATTCTAGT
A R Y E T KA V CMATZC CIGQTL * L * ¥ ¢ 8§

Q DMRQ K 5V WILANTU CDT FTUDTIUVYVY
¢c K I * D X 8 § L Y G L P I V T L I L *

GGCTIGGCATGTAGTTCGTGATTCACGAT TTGTTATGCGCCTGCAGAC TATAGCTACTAT
¢ L A C 8 8 * FT I CVYAPADTYS VY ¥
A WHUVYRDSRPFUVMRTILGQTTIATTI
W L GM * PV I HDLILCAC CRTIL®*IL L
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i081 TTGTGGTATTARATATGTTGCACAACCTACAGAAGATGTAGTAGATGCAGATGTAGTTAT 1140
L WY * I ¢ CTTVYURU RTUOCUS®RWZRTCT S Y
€ 6 I K YV AQPTEDUV VDGDV Vv I
F VvV V L N M L H F L Q K M * * M B M * I

1141 ACGTCARCCTGTACATTTATTATCTGCTGATGCAATAGTTTTAAAGCTTCCTAGTTTGAT 1200
T * T C T F I I ¢ * € N 8§ F K A 8§ * F D
R E P V HUL UL § A DA TI V L KL P &8 L M
Y ¥V N L ¥ I Y Y L L M @Q * F * 8§ FP L V =

1201 GAAAGTTATCACTCATATGGATGATTTTTCTATTAAATCTATATATAATGTTIGATTTGTG 1260
E S YD S Y G * F F Y * I Y I * C % F V
K vV M THMDDF I K &8I ¥ NV DTLC
* K L * L I WMIPFLULUNULYUIIMTZELTIC

1261 TGATTGTGETTITTCTTATGCAGTATGGTTATCTAGATTGTTTTAATGATBATTSTGATTT 1320
* L W FC Y AV WILCRILF * * % 1, = F
b ¢ G ¥ VvV M ¢ Y &Y VD CF NDNC CD F
vV I v v L L CS MV M= I VL M I I VI

1321 TTATGGTIGGETTTCAGGTAATATCATCGATGCTTTTTCTTGTCCATTGIGTTGTACAGT 1380
L W L 6 F R » ¥ D G W PF F L § I V L Y 8
¥ G WV S GNMMDPDGF S CP L CCTV
F M VGFQVI *WMUVF L V HCV V Q

1381 TTATGACTCTAGCGAAGTTAAAGCCCARTCATCTGGTCTTATTCCTGARAATCCTGTGTT 1440
L *» L *» R 8 % § P I I W C ¥ & * K & C V¥V
Y b 8 8§ E VX A Qg 8 5 G V I P ENP V L
F M T L A K L K P N HL V L F L X I L ¢

1441 ATTTACTAATAGTACTGATACTGTTAACCATGATTCTMTTAATTTETATGGTTATTCTGT 1500
I vy » * ¥ * ¥y ¢ » P * F ¥ *x P V WL F C
F T N8 S TD TV HNHD S F N LY G Y 8 vV
¥ L L I VL I L L T MI DL L I ¢ ™MV I L

1501 CACACCATTTGGTTCTTGTATATATTIGEGTCGCCCGCETCCTACATTETCGATTCCTATAAT 1560
H T I W F L ¥ I L VA A S W I V D § ¥ N
T P F G 8 C I ¥ W S PR PG L W I P I T
8 H H L V L VY I ¢ R R V L D C G F L ~*

1561 TAAATCTTCAGTCAAGTCTTATGATCAT TIGCTTTATTCAGETGTAGTAGGTIGTARRTC 1620
* I F 8 @ v L ¥ * F G L F R ¢C 8 R L * I
K 8§ 8 VK &8 ¥Y,Dp DL VY 8 ¢ VvV V 6 C K 8
LN L QS 8§ L M MIWUPF I QUV * » ¥ ¥ N

FIG. 2 CONT.
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1621 TATTGTTAAAGAAACTGCTCTTATTACTCATGCACTTTACTTAGATTATCTTCAATGTAA 1680
Y € * R N C &Y Y S$ ¢T nh RLCS S M *
I v K ETAUL I THALYTULDYUV QO CK
L L L K KL LLULILMUHEPTT * I M P N V

1681 ' GTGTGGTAATCTTGAACAARATCATATICTTGGCGTTARTAATTCTTIGGTGTAGGCAACT 1740
V W * 8 * T K 8§ Y § WR * * 7 L V * A T
C 6N L EBE QNHTIILGV NUHNGSWCHEROQL
§ vV V1 L ¥ K I I FLAIULTITILGUVGN

1741 GTTCCTTAATAGAGGTCGATTATARTATGCTTCTAAAAAATATTGACTTGTTTCTTARGCE 1800
’ vV A * * R * L * ¥ A 8 K K ¥ * L v ¢ * »n
L L M R G D Y N ML L KNTIDILUF V KR
¢ ¢ L 1 £V I I I CF *¥ K I LT CCOL L 8

1801 TCETCCTGATTITGCT TCCAACTTTGCAGT TTGTGGAGATGGTTTTGTACCTTTTTTACT 1860
5 ¢ * F ¢ L Q V C 8 L W R W F C T F F T
R A D ‘ FP A C K PF AV C G DG F V P F L L
vV vV L. I L L A S8 L Q F V &8 MV L Y L F Y

1861 BGATGGTTTAATTCCCCETAGTTATTATCTAATTCAGAGTGGCTATTTTCTTTACATCTTT 1920
R W P N 8 P * L L 8 N & E W ¥ F L ¥ I F
D G L I PR S Y YL I Q 888G I F F T S A L
*MV * F P V V I I * F RV V F S L H L

1921 GATGTCTCARTTTTCACAAGAAGTTTCTGATATGTGT TTARAAATGTGTATTTITGTTTAT 1980
D Vv 8§ I ¥ T R S F *» Y V F KNV Y F V Y
M & Q F 8§ Q E V 3§ D MCT L EKMTEGCTI L F M
* ¢ L N F H K K P¥F L I C V *# K ¢V P C L

1981 GGACAGAGTTTCAGTTGCTACATTITATATAGAGCATTATGTTAATAGETTGGTTACTCA 2040
G Q 8 F 8§ C Y I L ¥YRATILUGC™=* * v gy &
D RV SV ATV FY I EH®Y UV NUZ RILUVYVT®DOQ
W TEVF QUL L HF I * § I MDLTIGWIL L

2041 ATTTARGTTATTGGGTACTACACTTGTTAATAAAATGGTTAATTGCGTTTAATACCATGTT 2100
I + v I ¢ ¥ Y T C *» * N § *~ L Vv * ¥ H V
F K L » 6 T T L VvV N KMV N W FNTMIL
N L 8 Y WV L HL L I K W L I g L I P C

2101 AGATGLCTAGTOCACCTGCTACAGGCTOGCITCTTTACCARTTATTGAATGGTCTITTTGT 2160
R C * C T CVYRULASILU PTITIZEHUWSUF FC
B A § APATGWILILY Q L L NG L F V¥
* M L V H L L Q AGPF F TNUY * M Vv F L

FIG. 2 CONT.



Patent Application Publication  Dec. 10,2009 Sheet 6 of 119  US 2009/0305282 A1

2161

2221

2281

2341

2401

2461

2521

2641

AGTATCTCARGCCAACTTTAATTTTGTTGCTTTAATACCTGATTATGCTAAAATTTTAGT
§ 1 8§ 8§ Qg L * F C C F N T * L C * N F B8
v 8 Q AN F N F V A L I P D Y A K I L V

*¥ L XK P T LI L L * ¥ L I ML XK F *

TAATAAATTTTACACTTTT T TTAAGTTATTATTAGAGTGTGTTACAGTTGATCTTTTARA
* *« I L HF F * V I I R V C Y 8§ * C F K
N K F YT F F KL L L E CV T VDV L K
L I N F T L F L 8§ Y ¥ *» 8 V L QL M F *

AGATATGCCTGTTCTTAAAACTATTAATGOCTTTAGTTTCTAT TG TAGGCAATARGTTTTA
R Y A ¢ 8 # N Y * W F 8 L ¥ ¢ R G * V L
p M P VL XK TINUGILUWV I V G NKVF Y

¥ I ¢ L F L K L L MV * F VL * A I 8 F

TAACGTTAGTACAGCGTTAATTCCTGETTTTGTTTTACCATGTAATGCACAGGAACAACA
* R * ¥ R V N § W F C F T M *» C T G T T
N v 8 T GL I PG F VL P CHNAGQEGQQQ
I T LV QG * F L VL F Y HV M HZ RNNDN

AATTTATTTTTTTGARGGCOTTCCAGAAT CTGTTATAGTAGAAGATGATGTTAT TCGAGAA

N L F F *RRCRTICY S8 RURO®*C Y * g
I ¥y F F EG VA E SV I V EDDUV I BN

K F I F L K A L @ N L L * * K M M L L R

TGTCAAATCTTCTTTATCATCTTATGAGTATTGTCARCCACCTARATCTETAGAAAAAAT
¢c Q I FF I I L * VvV L 8 T T * I C R K N
¥ K 5 & L 8 8 ¥ E Y ¢ @ P P K 8 V E K I

M 8 N L L YH L M S I VNHUILNTUL®* K K

TTGTATTATAGATAATATGTACATGGGTAAGTGTGETCATARATTTITCCCTATTGTCAT
L Y ¥ R * ¥ vV # G * vV W * *» I F P Y C H
¢ I I D NM Y MG K CG D KV F F P I VM
F v L » I I €CTWUV 8§V V I NUPSIUL UL 8

GAATGATAAARATATTIGTCTTTTAGATCAGGCTTGGCGTTTTCCATGTGCAGGTAGAAR
E # » K Y L § F R S 6 L A F 8 M ¢C R * K

¥ O K ¥ I € L L D O A W R ¥ P ¢ A G R K
* M I K I F V F * I R L G V F HV Q V E

AGTTAATTTTAACGAGAAACCTGTTGTTATCGAGATTCCCTCTTIGATGACAGTTAAGGT
s * F * R E T ¢C C Y G D S V F DD S * G
vV N F N EK?P UV VMETILI P S L MTV K V

¥ L I L T RN L L L W ERPF RIL *» *+ 0 L R
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2701
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2881

2941
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TATCTTTGAT T TAGATTCTACTTT TGATGATATTTTAGGTAAACGTTTGT TCAGAATTTCA
Y Vv *+ F R F Y F * *# Y F R * 8 L F R 1 =
M F DL DS T FDUDTITULGTI KTV YVCGCSE F E
L ¢ L I * I L L B M ITF * V KFUVQNL

AGTAGAAAAGGGTGTTACTGTAGATGATTTTGTTGCTC TTGTT TG TGATGCTATAGAGAA
S R K ¢ C Y ¢ R * F CCCCUL * C Y R E
vV E K ¢ VT YV DDVF VAV V CDATIEN

K * X R v L L *MM I L L L L F V M L * R

TGCTTTAARACTCTTGTARAGAGCATCCAGTGGTTGGTTATCAAGTTCGTGCATT T TARR
C F KL L * R A S 8 ¢6W L S 8 S C I P K
A L N8 C K EHPVV G Y Q VR A PFPF L N
M L * T L VvV X § I ¢ WL V I K F VvV H F *

TAAACTTAATGAGAATGTTGTTTATTTATTTGATGAGGC TGETGATGAAGCAATGGLCTE
* T » *» E C CL F I * * G W * * 8 N G L
XK L N BE N V VY L FD EW AGDUEWBAABMA S
I N L M R M L F I ¥ L M R L VM K Q W P

TCGTATGTATTGTACTTTTGCTATTGAGGATGTTGAAGACGTTATCAGTAGTGAAGCTGT
$ ¥ v L Y F C Y *» G ¢ * R R Y @ * * § ¢
R M ¥ ¢C T F A I E DV E D V I 8§ 8 E a Vv
L v ¢ I vVL L L RML KTULS V V K L

CGAAGATACTATTGATGGTATCGTTGAAGACACTATTAATGACGATGAAGATGTTGTTAC
R R Y ¥ * W C R *» R H Y * » R * R C C Y
E DT I GV VvV EDTINDDTEDV V T

S K I L MV § L K TJIL L M T™MI XKML L

TGEPGACAATGACGATGAAGATGTTGTTACTGCTCACAATGACGATCAAGATGTTGTTAC
W * @ * R *# R C C Y W *» @ * R * R C C Y

G D NDDEJDVYUVTGDUSNUDTUDETDUVUVT
L v T M T M KMILTULTILVYT™MTMEHMTIL L

TGGETGACAATGACGATGAAGATGTTGTTACTGGTCGACAATGACGATGAAGATETTGTTAC
W * ¢ » R * R C CY W * Q * R * R CC Y

@ DN DDEDV VTGGDNDDEDUV VT
L v T M TM KM L L L VT M TMIEKMULL

TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATETTGTTAC
W * Q * R * R C ¢ Y W «+ Qg * R * R C € ¥

¢ P N DB E DV VT GDNDDE D V V T
L VT M T M KMILILTILTYTMTMZET@MTLL
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3241 TGGTGACARTGACCGATGAAGATCTTGTTACTGGTGACAATCGACCATGAAGRTGTTGTTAC 3300
W * ¢ * R * R C CY W * @ * R * R C C Y
G P NDDETJDVVTOGDUNDTDTEUDV VT
L v TM TMKXKMULUL LV T M TMKMTLL

3301 TEETCACAATGACCATCARGATCT T ST TACTSGTCACAATEACGATCGAAGATCTTGTTAC 3350
‘W * Q * R *RCCTYW Q0 *R*RCOCY
G D N DD ETDV V T GD N DDEDUV VT
L vy T MT MM X M L L L V T M T M X M L L

3381 TGGTGACAATGACGATGAAGATGTIGTTACTGGTCGACAATGACCATGAAGATATTGTTAC 3420
W * 0 *» R * RCCUYW* Q * R * R COC Y
G D NDDEUDVVTGDNDDTEDV VUV T
L VT M T ¥ KM L LIL V TMTMI XMMTIL L

3421 TCGTGACAATGACGATGRAGATGCTTGTTACTGGTGACAATAACGATGAAGAGATTGTTAC 3480
W * Q # R * R C C Y W *» Q * R * R D C ¥
G DNDDEDVVTGDWNUVNDEZETI VT
L v T M T M KML L LV T I TMI KZ RIELL

3481 TGGTGACAARTGATGACCAAATTGTTCGTTACTGGTGATCATGTAGATGATATTGARAGTAT 13540
w * Q * * P N C C Y W * * C R * Y * K ¥
G b N DDQ I VYV TGDDVDDTIZE S I
L v . T M M T K L L L L VvV M M * M I L K V

3541 TTATGACTTTGATACTTATAAAGCTCTTTTACTTTTTARTGATGTCTATARTGATGCTTT 3600
L *» L * ¥ L » § 8§ F 8§ F * *x C L * * o P
Yy D F DT Y K AL L V FF N D V Y N DA L
F M TL I L IKILF * F L MMS I MMIL

3601 STTTETTAGTTATCCTTCTAGTATTGAARCAGARACATATTTTARAAGTTAATGGTTTATE 3660
v ¢ * L WF * C* NRUNTITF F* S * WF M
F V 8§ Y 8 8 8§V ETZET <Y F KV NGTIL W
C L L VM V L VL K Qg ¥ H I L XK L M vV Y

3661 GTCACCTACTATTACACATACTAATTGTTGCTTGCGTTCTGTGTTACTTGTAATGCAGAR 3720
v T Yy Y YT Y * L LV A F C VT CQN A B
s P T I T H T N C W L R & VvV L L V M Q@ K
¢ H L L L H I L I V GGCV L €Y L * C R

3721 ATTACCTTTITAAGTTTAAGCATTTAGCTATTGARAATATGTGGTTATCTTATAAGGTGGG 3780
I T F * V * G F § Y * K ¥ ¥V V I L * G G
L P F KF KDILATIZ EUWNMMWIL S Y KV @
N ¥ L, L 8 L R I * L L K 1 ¢ ¢ ¥ L I R W
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3781

3841

3201

3961

4021

4081

4141

4201

4261

TTATARTCAAAGTTTTGTTGATTATTTACTGACCACTATTCCTARAGCTATTGTTTTCLC
L * 5 K F C =~ ﬁ F T b H Y § *» 8 Y C F A
Y N g 8 F VYV DY L L TTI P KA TI V L P

v 1 I KV L L ¥ 1 Y * P L F L KL L F C

TCAAGGTGGTTTTGTAGCTGATTTTGCTTATTGGTT T TTAAACCAGT TTGATATTAATGC

8 RW F ¢ 8§ * F ¢CL L ¥V F K P V ¥ ¥ * (C
Q ¢ ¢ P VA DF A Y WP F L N Q FD I N A
L K v v L * L I B L I 6 F * T 8 L I L M

GIATGCTAATTGCTETTGTITAAAATG TGO T T ITTCT T T TGAT T TAARTGGTTTGCATGC
v ¢ * L v L,  KMWF FUPUPF * P K WF G C
¥ A N W CC L K CGVPF S8 F pD L NG L D A

R ML I GV YV * NV V F L L I * M V WM

TTIGTTYTTTTATGGAGATATTGTGTCTCATGTTTGTAAGTGTGGACATAATATGACTCT
F v P L W RY CV 38 CL * ¥V W T * ¥ I 8
L F P Y D I V 8 HY C K CG6 HNNMTL
L ¢ F FMEIULCLMTFUV § V DI I * L

AARTAGCAGCOGACTTACCTTGTACATTACATTTTTCATTATTTGATGACARTTTTTGTGC
N §$ 8 ¢ L T LY I TPFPUPF I I * * @ F L C
I A2 D L P CTLHVF 8L F DUDZNF C A

* * QR T Y L ¥V H Y I F HY L M T I P V

TTTTTGCACCCCTAARARAATTTTTATTGCTGCATGTGUTGTGGATGTAAACGTTICTCA
F L H P * K N F Y ¢C CMCOC G CEKRTUL S
F C TP KZ K I P I A ACA AUV DVDNUV C B
L F AP L XK KVF L L L HV L WM * TPV

TTCIGTAGCTGTTATAGGTGATGAACARATAGATGGTRAGTTTC TTACTAARTTTAGTGG
§ C 8 C ¥ R * +# T N R W *# Vv ¢ v *= I * W
s vV A V I D E QI DG X F V T KTF 8§ &G
I L * L L * VM N KX * M V & L L L N L ¥

A TGATARATTTIGATTTTATAGTAGCGTTATGGAATGTCATTTAGTATGTCTTICTTTTCAGTT

* * I * F Y 8§ R L W N V I *» Y YV P P * y
D XK FDpF I VG Y GM S F 8 M S &8 F E L
v INILIUDL** VvV M ECHULUV C L L 4 8

ACCTCAATTGTATGGTTTGTGTATARCACCTARTGTATGTT TTGTTARAGG TCATATTAT
T 8§ I VW F VvV Y N T * ¢ M P ¢ » R * Y ¥
P QL Y G L C I T P KW V ¢ F V Ko oD I I

Y LN CM YV ¢V *H L MY VL L KUV IL
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4441
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AAATGTTGCTAGACTTGTTARAGCTGATGTTATTIGTTAATCCTGCTAATCGGECATATECT
K ¢ cCc * T C * 85 * C ¥ C * 8 C * W A ¥ A

N VARIL V EXEAD VI V NP AMUNGUHEHM L
* M L L DL L XK L ML L L I L L MG I C

- CCATGGIGGTGGAGTTGCARAAGCTATAGCTGTAGC TGCAGGTAAARAATTTTCTAARGA,

P W W W § C K § Y S8 C 8 CR * XK I F * R
H G G & vV A KA I AV A 2 86 KX F 8§ K B
§$ M V V E L Q K L * L * L, ¢ V XN F L K

AACTGCTGCTATGE TTAANTCTAARGGTCTTTGCCAAGT AGEAGAT TG TTATG TTTCTAC
N ¢ CY G * I *R CL P S RURULULCUP Y
T A A MV K S KGV C Q V gD CVY VST

KL L L W L NL KV FAIX* E I V M P F L

CGGTGGTARAATTATG TAAARCAATTCTTAATATTGTAGGCCCTCATOCTAGACAAGATCG
R W *~ I M ~ N NS * ¥ Q¢ R P * ¢ * T R W

G 6 K L ¢ KT I b NI V @ P DARQDG
P VVNY V X0QFIL I L *¥ A L MULTUDIZEKM

AAGACAATCTTATGTTTTGTTAGCACSTGCTTATAAGCATCTTARTAATTATGATTGTTE
K T I L ¢ F VvV 8 T™CCL * A 8 = * I * 1, L
R Q 8§ ¥ V L L A RAY K HLNHNUZYDCC
E DN L M F C*¥ HV L I 8 I L I I M I V
N
TTTGTCTACTCTCATATCGGCTEGTATATTTAGTSTTCCTGCTGATGTGTCATTAACTTA
F VYV Y S H I ¢ W Y I = C 8§ C * C VvV I N L
L s TL I 8 A G I F &§V PADVY S LT Y
v ¢ L L 8 Y RL V¥ Y L VF L L M CH * L

CCTTCTAGGIGTTGTTCATAAACAAGTTATCCT TG TTAGTARTAATAAAGARGATTTTGA
P & R C C * » T § Y P C * % * % R R F +
L L &V VDEKOQTVTILWYVSENUNTEKTETSDTFD
T F * ¥V L, L I N KL § L LV I I ¥ K I L

TATTATTCAARAATCTCAAATTACTTCACGTTGTTEGTAC TAAAGCATTGGCTGTTAGATT
Yy ¥ § K M §8 N Y F 8§ C W Y * 8 I ¢ ¢ * 1
I I ¢ K C Q@ I T S8 VvV VvV & T X AL AV R L
I L F K N VvV X L L Q L L VL K HW L L D

AACTGCTAATGTAGGCCGTGTTATTAAATTTGAGACAGATGCATRCAAACTTT?TTTGAG
N € * C R P C ¥ * I * DR C I QTTFF ¥

T AN V &6 R Y I XK FETDOATY KL F L 8
* L L. M * AV L L N L R QMH TN F F *
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5041

5101

5161

5221

5281

5341

TGETGATGATTC T T TCTTTCAAATTCTTCTGTTATACAAGARCT TITATTGCTTCGTCA
w * * L F ¢C F KF F CY TR S F I A 8§ &
6 b D CF V SNS SV I QEV L L L & H

vV vVvmM I V LF QI LL L Y KZXUPF Y CF vV

TGATATACAATTGAATAATGACGTTCGTGATTATTTGTTGTCTAAGATGACTAGTCTTCC
*¥Y T I E * ¢+ R S * L F VY V * DD * § §
D I QL N ¥ DV ERDVYIL L 8 K M T S8 L P
M I ¥ N * I M T F V I I ¢ C L R * L Vv F

TAAAGATTGGCGTCTTATCAATARATT TGATGTTATTAACGETGTTARAACTGTTAAGTA
*R L A 8 ¥ Q *» I * ¢ Y * R C * N C * V¥
K DWRULIWNI KT FDUV I NGV KTV E Y
L K I 6V L 8 I NLMIUL L T V L K L L &

TTTTGAGTGTCCTAATTCTATTTATATATGTAGTCAGGGTARACGACTT TGO TTATATATG
F * ¥ 5§ * F Y L Y M * 8 G * R L W L C M
F B C PN S I Y I C S8 QG XKD F G Y V C
I L. § ¥V L I L F I Y V VYV RVY KTTIL V M Y

TEATGGTTCT T T I TATARAGCAACTGTTAATCAAGT T TG TGTTTTAT TAGCTARGAACAT
* W F F L *» 8 N C *¥ 8§ & L ¢C F I 8 % E D
b G 8§ F ¥ KA TV NN Q V C VL L A K K I

vV M VL F I KQ L LI KUFUV F ¥ * L R R

AGATGTTTIGCTTACTGTAGATGGTGTTAATTTTAAATCTATTTCTCTTACTGTAGGTCA
R CF A Y C RWOC * F * 1T % F 8 Y C R *
D VL LT VY DGVYVNPIKSI S L TV G B

*M F C L L *» M WL I L N L F L L L * Y

AGTTTTTEGTAAAATACTTGETAATGTTTICTGTGATGGCAT TGATGTTACTAAGTTARA
$ F W * N T W * ¢ F L * W H * C Y * V R
V F & XK I L 6NV F CD G I DV TZ KL K
XK ¥ L vV X ¥ L, VMFS VMATLMMTLTILZS§ #*

GTGTAGTGATTTTTATGCCGATAAAATTT TATATCAGTATGAAAATTTGTCTTTAGCTGA
vV * * FL ¢CR *NTFTIS SV * K PV F § #*
¢ 8§ P F Y ADIKTIGLYOQYEUNTLSGSTLATD
§ VVIPFM®PTIZEKTFETYTISHMZXETICTUL * L

TATTTCIGCTGTACARAG T TCATTTGGGTTTGATCAGCAACAATTGCTITGCTTATTATAR
Y F C C T KPF I WV * S A T I BATCTILTIL *
I 8§ AV ¢ 5 8 F G FDOQ 0 0Q L L A Y ¥ N
I FP L L Y KV HEJL GLI S HNUZNCULULTII
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TTTTTTAACAGTATCTARATGGTCTGTAGTTCTTAACGG TCCAT T TTTTTCTTTTGAACA
F F N 8 M *M VvV C 8§ C ¥ R § I F F F * 7T
F L TV C KW S VV VNG PUFPFVF S$ F E Q
I F * QY ¥ NGL * L L TV HP F L L N

GTCTCATARTAAT TG TTATGTGAATGTAGCTTGTCTTATGTTGCAGCATATTAATCTTAA
vV § * * L L C E C & L 8§ ¥ V A A Y * g =

S HN N C Y VNVACLUMLTGEHTINTLK
$ L I I I VvV M *» M * L VvV L ¢ C¢C 85 I L I L

ATTTAATAAATGGCAGTGGCAGGAAGCATGGTATGRATTTCGTGCTGGCAGACCACATAG
I *» * M AV A G 88 MV * I § ¢C W Q T T *
F N K W Q WOQEAWU?YE F R AU GU RUPUHR
N L I NG S G R KUHGMNF ¥ L A DHI

GTTAGTTGCTCTTGTTTTAGCTAAAGGTCATTTTARATTTGATGAACCATCAGATECTAL

v s ¢ 5 C F § * R G F *» I * * T I R £ Y
L v A L VvV L A K G H PF K F D E P S D AT

G * & L L F * L KV I L ¥ L M N H Qg M L

TGATTTTATICGTGTTIGTTTTGAAACAAGCTGATTTATCAGGTGCAATTTEGTGAATTAGA
* P Y 8 C C F E TS * F I R ¢C N L * I R
B ¥ I R V VL K Q0 A DL S G A I CE L E
L I L F V L F * N KL I ¥ Q VvV Q F V N =

ACTTATTTGTGATTGTGGTATTARACAAGAAAGTCGTGTTGE TG TTGATG CTETTATGCA
T Y L * L W Y * T R K S C W ¢ * ¢ € Y A
LT ¢ D QG I K Q EBE 8R VGV DAV M H

N L ¥ V I V V L N KI XV V L V L M L L C

TTTTGGTACATTAGCAAAGACTGATCTTTT TARTGCTTATARAGATTGCGCTGTAATTGTEC
F w ¥ I 8 K b * g F * W L *» D W L * L (
F GG T L A X TD UL F NG Y K I G CNCOA
I L VvV H * g R L I P L MV I R L AV I Vv

AGGTAGARTTGTCCATTGTACTRAATTGAATGTACCATTTTTGATTTGT TCTAATACTCC
R » N C P L Y * I B CT I F D L F *» Y §
G R I VH CTX XK LNV P F L I C S NT P

Q vV E L 8 T V L N * M Y H F * P V L I L

TCTGAGTAAGGATTTACCTGATGATGTTGTTGCAGCTAACATGTTTATGGGTGTAGGTGT
s B *» ¢ F T » * ¢ O C § * HV Y G C R C

L § XK D L P DDV V A A NMTPFMGV G V
L * ¥V R I ¥ L MM L L @ L T C L W VvV * Vv
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6421

AGGCCATTATACACATTTGARATGTGCTTCACCTTACCAACATTATGATGCTTGTAGTGT
R P L YTV FEMWEFTILUPTIL+*CL +* C
G H Y T H L K C G $ P Y Q HY DD AOC S V
* A I I H I * NV V HL T NTIMMTULUV YV

- TAAAAAATATACAGGTGTTAGTGGTTGTTTAACTGACTGCTTGTATCTTAAARATTTAAC

* K I ¥ R C * W L F N * L L V 8 * K F N
K X YT GG V § ¢ ¢CL TDCUL Y L K NUIL T
L K ¥ T Q V L v V V * L T A C I L K I =~

CCAGACTTTTACATCTATG TTGACTAATTATT T T T TGGATGATGTTGAMA TGETTGCTTA
P DF Y I Y VDOY*YTULUPFTFGO™*T CO*NGTC L
Q T F TS MILTTUNUYPFILDODUVEMTUYVAY
P R L L HBLC * L I I F WMMILIE KT UL L

TAACCCTGATCTTTCACAATATTATTGTGATARTGGTAAGTATTATACAAAACCTATTAT
* P ¥ § F T I L L * * W * Vv L Y K T Y Y
N P DL 8 QY Y CDNXNGI K VY Y T X P T T
I T L I F H ¥ [ I Vv I M V 8§ I I g N L L

AAAGGCTCAGTTTAAACCATT TECTAAAGTTGACSE TG T T TATACT AACT T TAAGTTAGT
K ¢ & v T I C * § * R C L Y * L * V §
K A Q F K P F A K- VDG YV Y T NUTF K L V
* R L § L ¥ H L L K L TV F I L T L § =«

TGCACATGATATTTGTGCTCAATTGAATGATARGT TAGC T T T TAATGTACGATTTGCCGTT
w T * Y L ¢ 8§ I BE * * V R F * C R ¥ A V

G H DI CA QL NDIEKTULUG FP NV DUL P F
L DM I F V L N * M I S * Vv L M * I ¢ R

TGTTGAGTACARAGTAACAGTCTGGCCTGTAGCTACTGGTGATGTTGTTTTGGCATCTGA
¢+ v g 8 N § L A C S8 Y W *» C ¢ F G 1 *

vV E Y XK vV T Y WPV AT GDV VL A S D
L L 8 T K * Qg § 6L * L L VvV M L F W H L

TGATTTATATGTGAAACGTTATT T TARAGGATGTGARACTTTTGGTAAGCCTGTTATITG
* F I ¢ E T L P * R M * N F W * A ¢ ¥ L
b L Y vV X R Y ¥ K G CE T F G K P V I W
M I ¥ M * NV I L KDV KDL LV § L L F

GITTIGTCATCATGAAGCATCATTGAATTCTCTTACT TATTTTAATAAACCTAGTTTTAA
v L 8 ¢« * § I I E F &8 Y L F * * T *x F «

F CHDEBEAS L N S8 LT Y F N XK P S F K
G F vV MM K HH * I L L L I L ¥ N L V L
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ATCTGAAAATAGATATAGTGTTTIGICTGTTGATTC TG TATCTCAGCAGTCACAASGTAA
I * K * I *+ ¢ F V C * F C1T1 * g Vv T R *
$ ENRY S VL S§ VDSV S EESOQG N

¥ L K I D I V F CUL L I L ¥ L R S5 H K V

TGTGGTTACTTCTGTTATGGAATCGCAGATTAGTACTAAAGAGGTTAAGT&AAAGGGTGT

€6 Y F CY G I A D * Y * R G * V XK G C
v v T S§ vVMES§ QI STIE EKZEUYZX L X &V

M W L L L L W NRU®RUILV L KR L § * R V

TAGRARGACTGTTAARATAGAAGATCCTATTATTC TTAATGATGAAAATAGTTCTATTAA
* K D C * N R R C Y Y € * * % K *« F Y
R K T VvV K I B D A I I V N D EUN S 8 I K

L E R L L K * KM LL L L M MEK I VL L

GGTTIGTTAAAAGTTTATCTITAGTTGATGTTIGCGGATATGTATTTGACAGGTTCTGATTA
6 ¢ * K F I F 8 *» ¢ L 6 ¥ V F DR L * L
vV VvV K 58 L 5§ L VDV WY DMYTLTGCTD Y

R L L KV ¥ L * L Mm P & I CI * ¢ Vv Vv I

TGTTGTTTGEETTGCTAATGAATTGTCACGCCTAGTTARATCACCARCAGTTACGGGAATA
Cc ¢ LG C* *» I VT PGS * I TN S * ¢ I
v VWV ANUEULSRDLV K S PTVREY

M L F 6 L L M N CHA A * L N HQ Q L G N

TATACGATATGGTAT TAAACCTATTACTATACCTATAGATTTGTTATGTTTAAGAGATEA
Yy T I WY *» T Y Y Y TVY R F VMP KR *
I R Y ¢ I X P I ™ I P I DL L C &L R D D
r vy o M V. L N L L % ¥ L * I ¢ Y V * E M
TAATCAAACTCTTTTAGTTCCTARAATTTTTAAAGCAAGAGCTATAGAATTTTATOGTTT
*§$ N 8 F 8 8§ * N F * 8 K 8§ Y R I L W F
N ¢ T L L v P K I F KA RATIEUF Y G F
I I XK L F * F L X F L K Q E L * N F M V

TTTGAAGIGGTTGTITTATTTATG I TTTTACGTTTATTACATTTTACARATGATAAAACCAT
F E V V VY L ¢ F * F I T F Y K * * N H
L X W L F I ¥ V F 8 L L HP T UNUDI KTI
F * s 6 C L F M F L V Y'Y I L Q M I K P

TITTTATACTACAGAAATAGCTTCTAAGTTTACTTT TAATTTGTTTTCTTICGCTCTTAR
F L ¥ ¥ R N 58 F » v Y F * P V L F G 8§ *
F Y TTU 8 I A S8 KF TV F NUDLF C L A L K

¥F F I L Q K * L L 8L L L I € F V W L L
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7021 AAATGCTTTTCAGACATTTAGATGCAGTATATTTATARAAGGTTTTCTTATTGTAGCCAC 7080
K ¢ F S DI * MBEYTIUY KR F S5 CC 8§ H
N A FQ TV FURWSGS I F I KGPFF L V V A T
- XKML FRHULDGV Y L * KV F L L * P

7081 TETGTTTTIGTITTIGGTTTAATTTTTTIGTATATARATGTTATTTTTAGTGACTTTTATCT 7140
¢ vV F VL V * F P VY K C Y P # « L L 8
vV F L F W FNPF LY IDNVIF S DF Y L
L ¢ F CPFGL I F®CTI ** MULVFLVTFI

7141 TCCTAATATTAGTGT T TTTCCTATTTT TG TEGCARGAATTCTTATGTGGATAAAGGCTAC 7200
s *+ ¥ ~ ¢ F 8 ¥ F C G K NC Y VD KUGY
P N I 8 V F P I F V GRTI UV MUWTI KA T
F L I LV / FVFLTPFULWETETLULTGCG * R L

7201 TTTTGGTTTGGTTACAATTIGTGATTTTTATTCTAAGTTAGGTGTAGGTTTTACAAGTCA 7260
F W F G Y N L * F L F * V R CRF Y K 8§
F 6L VT I CDUVPF Y 8 KL GV G F T 8§ H
L L VW L Q F VI P I L 8 YV * V L g V

7261 TTTTTETAATCETACTTTTATATGTGAATTCTGTCATTCTCCTTTTGATATG TIGCATAC 7320
F L * ¥ * F Y M *» I V § F W F *» Y V G Y
F ¢C N G 8 FI CEL CH B8 G PF D ML D T
I F VvV M VvV VvV L ¥ V N C V¥ I. L VvV L I C W I

7321 ATATGCAGCTATAGATTTTCTTCAGTATGARGTAGATAGACGTGTTTTATTTGATTATGT 7380
I ¢ 8 ¥ R F ¢ 8§V *» 5 R * T C F I * L C
Y AA I D F V ¢Y BE VDRR RV L F DY V
HM QO L *» I L F 8 M K *» I DV F Y L I M

7381 TACTTTAGTCAARTTAATTGTTGAACTCGTTATTGGTTATTCATTATACACAGTATCETT 7440
«# P 8 Q I N C * T R Y W L F I I H 8 M V
$ L VvV X L 1 Vv E L V I G ¥ & L ¥ T V ¥ P
L v » §8 N * L L N &8 LL V IHUYTOQYG

7441 TTATCCATTATTITGTCTITATTGGTTTACAATTATTTACTACATGGTTGCCTGATTTGTT 7500
L 8 I 1 L § ¥ W F T I I Y ¥ M V A = F V
Yy P L P CL ¥ GL QL F T T WL P D L F -
F I BHY P V L L V Y N Y L L HGC UL I C

7501 TATGCTTAGAAACTATGCATTGCITGATTAGATTTATTCTATTTGTAGCTAATATGTTACC 78560
Yy VR N Y AL VD *¥ I ¥ C I C S * Y V T
M L ETMHWL I R PF I V F V A& N M UL P
L ¢+« K L, C T ¢ * L DL L ¥ L * L I ¢ ¥
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7561 TGCTTTTGICT TG T TGCGGT TTTATATAGT TGTTACTGCTATGTATARAGTAGTTGGTTT 7620
¢C F C L V AV L ¥ S CY¥Y C Y V * 5 85 W F
AP VL L R F Y I VVTAMMYUZX YV VvV ¢ F
L L L 8§ C CG P I *# L L L L ¢ I K *» 1, V

7621 TATTAGGCATATTGTCTATGGTTGTAATARAGCTGCTTGTTTATTTTIG TTATAMCGAAL 7680
Y * A Y ¢ L WL * * 8 W L F I L L * T K
I R H 1 v Y G C NI KU RBGTCTULFCC Y X RN
L L 66IT L MUV VYV I XLV YV Y F V I N E

7681 TTGTAGTGTTCCTCTTARGTGTAGTACTAT TG TTGCTGGTGTAATTCGTTATTATGATAT 7740
L » € 8§ C * v » Y ¥ C W W ¢ N 8§ L L * Y
C 8§ VRV KC S TTIT VG 6V I RY Y DI
I Vv F VL SV VL L L ¥ v ~ F v I M I

7741 TACTGCTAATGGTGCTACTGGTTTTTGTGTTAAACATCAATGGAATTATTTTAATTGCCA 7800
Y ¢ ¥ WW YWV F L C* T $§METU LT F * L P
T AR NG 6 T G F CV KH Q WNCUPFNOCH
L' L LMV VLV FVLNTWNGTIUVUL I &

7801 TTCTTTTAARCCAGGTARCACTTTTATAACTOTAGAAGCTGCTATAGRACTI'ICTARRGA 7860
F F » T R * H F YN CR 8 C Y R T F * R
§ F K P 6 N TF I T™ V EU AATITETLSSZKE
I L L ¥ Q VT IL L * L * K L L * N P L K

7861 GCTTAAACGACCTGTAAATCCAACTCATGCTTCACATTATGTAGTTACTGATATTAAGCA 7 820
A * T T C K 8 N * ¢ FTUL ¢ S Y * Y * A
L KR P V N P TDOASHTYUV YV T DI KQ
2 L ¥N p L * I QL ML B I M * L , I L 8

7821 AGTTGGTTGTATGATGCETTTGTTCTATGATAGAGATECGACAGCETCTTTACGATGATET 79 :14]
§ WL YD ATF VL * * R WTTA ATC CTLUR * C
VCMMUPRILTPYDRD G QR YV Y DDV
XKL vV *+ ¢ Vv ¢ S M I EM#®MDTSUV F T MM

7581 TGATGCTAGTTTATTTGTAGATATTAATAATCTGTTACATTCTAAAGTTARACTTIGTTCC 8040
* ¢ F I C R Y * *x 8 V T P *+ 5 * § ¢ 8§
P A S5 L F VDI NUINTULTULUH S K V K V VvV p
L ML Vv ¥ L * I L I I €Y ! L K L ¥ L P

8041 TAATTTGTATGTAGTTGTAGTAGAGAGTGATGCTGATAGAGCTARTTTTCTEGAATGCTET 8100
* F V¢ & ¢C 8 R E * C * * g = F 35 E C C
N L Y VvV VvV VvV VvV E D ADERANU FPIULWNAWUV
L I ¢ M * L + * RV ML I EL I F * M L
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TGTGTTTTATGCACAATCATTGTATAGGCCTATATTACT IGTAGACAAAAAGTTAATTAC
c v L cCcTI IV * ayYy I ™CROQIZ KUV N Y
vV F ¥Y A Q $§$ L Y R P I L L ¥V D K KULTIT

L ¢ F M HNHCTIGILY Y L * T K g * L

TACAGCTTGCTAATGGTATCTCTGTAACCCAGACTATGTTTGATGTITATC T IGATACTTT
Y § L * W Y L €N P DY V * CL C * ¥ F
T A C N G I 858 ¥ T QTMF D V Y V D T F

L QL vVMV S5 L * PRL ¢C L MFMILIL

TATGTCTCATTTTGATG TTGATAGARAGAGTTTTAATAATT TTGTTARCATTGCTCATGE
Y YV § F *» ¢ * ~» KE F * * F C * H ¢ § ¢
M 8§ H F DV DOSRK S FNNUVF VNTIAE A
L ¢ L I LML I ERVUILTITIULILTTLTUL M

s
§

Y

TTCTCTTAGAGAGGEG TG TGCARTTAGAARAGGTTTTAGATACTTTTGTGCGATC TG TACS
F § * R G CA I RKGTPFTURTYTFGC CGMECT
§ LREGVOQLETEKVLILTDTT PUVEGECUV R
L L L ER VCNG®*EKZ RTPEFS®* I L L WDJTY Y

TAAATGTTGTTCCATTGATTCA?ATGTTGAAACAAGATTTATTACTAAATCTATGATATC
*M L FH * F R C~* NK I Y Y +# 1 v D I
K ¢CC S I D SDV ETRPTITUHK S M I 8

VNV VP L I ¢gM L K@D L L L N L * Y

TGCAGTAGCTGCTEGTTTGEAATTTACTGATGAARRATTATAACAATTTGGTACCTACATA
c 8 8 ¢ W F ¢ I Y * *» K L * g F @G T Y 1

A VYV A A G L EF TDENYNDNULUVYVPTY
L ¢ * L L VW NILILMUKI T T I W Y L H

TTTAARAGAGTGATAATATTIGTAGCTGCTCGATTTAGGTGTTCT TATACAGAATGGTGCTAA
P K E * *» ¥ ¢ 8§ ¢C * FR C S Y T EW C *

L K 8§ DN I VA ADILOGUV L I ¢ N G A& K
I » R V I I L *» L L I * V P L ¥ R M V L

GCATGTACAGUGTAATGTTGCTARAGGCAGCTAATATTTCTTGTATATGG TTTATTGATGE
A C T G * C C * 6 8 * ¥ F L Y MV Y + ¢

H V Q ¢ N VA K AAUNTI S CI WP I DA
§ M Y R VM L LR LI F L VY G L L ™

TITTAATCAACTTACTGCTGATTTACAGCATARATTAARAAARAGCATETGTTALAACTGG
F *» &8 T Y C * F T A * I K K § M C * K W

F N ¢ L ™ A B L Q H K L K X A C V K T G
L L I N I L L I ¥ 8§ I ¥ * K K H V L K L
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8641 CTTGAAGTTAAMATTGACTTTTAATAAGCAAGAGECAAGTGTCCCTATTCTITACAACACC 8700
L EV XK I DF * * ARG KT CU®PJY S Y N T
L KL KL T FUNIKUDODEHBAS UV P I LT T P
A * 3 * N * L L I §8 KR QV S L ¥ L g H

8701 . CTTTTCACTTAAAGGAGGTGI‘TGTATTGAGTAATTTGTTATATATATTAT’I‘T’I'TTGTTAG 8760
L F T * RR CCTI E *F VvV I ¥ I I F C *
F 58 L K 66 ¢V V L 8 NL L ¥ I ILb,b F F V 8
P FH L X BV L Y * VI CVY I Y ¥ F L L

8761 TTTAATCTGTTTTATATTATTGTGGCOCTTTATTGCCTACATATACTOTTTIATAAGTCTGA 8820
F N L F Y I I V G F I A ¥ I * € L * v »
L I CF I L L W A LULU®P T Y § V ¥ K 8 D
vV * 8 VL Y Y C G L Y ¢ L HTIUVFTI S L

8821 TATTCATTTGCCTGCTTATGCTAGTTT TRARGT TATTGATARTGGTCTTGTTAGAGATAT 8880
¥ 8 FACL C * F % 5 Y % % W ¢ ¢ » R Y
I # L P A Y A § F KV I D NGV V R D I
I ¥F 1 ¢ L LML VL KILUDLI MU VILTILE I

8881 TTCAGTTAATGATTTATGTTTTGCTAATAAATTTTTCCAATTTGATCAATGGTATGAGTC £940
F &8 » *» FM F C * *« I F p I * 8 M V * ¥
58 VN DL CF A NKTFTF Q F D Q WY E &
F ¢ L M I ¥ VvV L L I NP¥ 8 N L I NGM S8

8941 CACTTTTGGGTCTGTTTACTATCATAATTCTATGGATTGCCCTATTCTAGTGGCAGTTAT 9000
HF WV CLULS * F Y G L P Y C &G 8 Y
T F 6 8 Vv Y Y HN 8 M D C P I V V A V M
P L L 6L F T I I I L WTIATULTIL* ¥ Q L

9001 GGATGAAGATATCCE TTCTACTATGTTTAATGT TCCTACTAAAGTTTTGAGACATGECTT 5060
G * R Y R F Y Y V * C 8§ Y * 8 F ET W L
DEDI G S TMZ FNUVP T K V L RHG ¥
W M KIS VL LCLMTPFTLTIL X PF *# D M A

9061 TCATGTTTTACATTTTTTARCTTATGCATTTGCTAGTGATAGTGTTCAGTGCTATACACC 9120
s ¢ F TPF PF N L CI C +* x « & 8 % 1 v T
H v L H F L T YA F A S D § V Q C Y T p
FMPF Y I ¥ ** L m HLL VIV F 8 A I H

89121 ACATATTCAGATTTCITATAATGATTITTATGCTAGTGGT TGTGTT'I"I‘ATCATCTTTG;I‘G 9180
T Y SsS b F L *# * F L C* WULCUPF I I F V
H I Q I &8 ¥ N D F Y A S ¢ ¢C VL S8 885 L ¢
H I F R F L I M I FP MLV V Y F Y HTL C
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3181 TACTATCTTTAAAAGAGGTGATGGTACACCACATCCTTATTCTTATTCAGATCETETTAT 8240
Y Yy v *» K R * WY T TS§ L L L F R W C Y
T M F K R 6 D ¢ T P H P ¥ C ¥ 8§ D G V M
vV L ¢ L K EV MV HETIILTITYVTIQMVL

9241 GARGAATGCTTCTTTGTATACATCTTTGGTTCCACATACACGTTATAGCCTTGCTAATTC 9300
B BE CPF F VY I F G STY TL *»p & + F
K N A S L ¥ T8 L VP HTRY S L A N S
* R M L L ¢ I H L W PFHIHV I AL L I

9301 TAATGGTTTTATAAGATTTCCTGATGCTTATTAGTGAAGGTATTGTACGTATTGTARGRAC 9360
* W F Y X I 8 * C Y *» * R Y C T Y C KN
N &6 F I R P P DV I S EGI VRTI VURT
L M VL * D PF L M L L V KV L ¥ V L * B

9361  GCGCTCTATGACTTATIGTAGAGTGGGTGCATCTCAATACCCCGAAGAGEGTATATCTTT 9420
AL YDILUIL* S G CM* I RRIRGYMTF
R § M T Y CR UV G ACESEBE YA AZETESGTICF
R A L * L I VEWUVHVYVDNTU®PI KT RUVYYV

9421 TAATTTTAATAGTTCCTIGGGTTTTGAATAATGATTATTATAGARGTATGCCTGGRACTTT 9480
* F o % ¥ L G F E * * L L * K Y A W N F
N fF N § 8 W VvV L N N D Y ¥ R 8§ M P G T F
L I L I vV P G F * I M I I T E V CL B L

9481 TTIGTGGTAGAGATCTTTTTGATTTGTTTTATCAATTTTTTAGTAGTTIAATTCGTCCTAT 9540
L ¥ *R § F * F V L § I F * * F N3 8 Y
C GR DLV FDILUVPF Y QPF F 8 8L I R P I
F V V E I P L I ¢ P I N F L V V * P V L

9541 AGATTTCTTTITCTCTTACTGCTAGTTCTATTITITGGAGCTATATTGGCTATAGTIGTTGT 9600
R F L F 8 ¥ C * F Y F W 8§ ¥ I G Y 8 C ¢C
b F F 8L T AS ST FG-ATI L BATI VYV VY
* I §8 F L L LV L FL EL Y WUIL * L L

9601 CITGGTTTTTTATTATITAATAARACTTAAGCCTGCTTTICGAGATTATACTAGTGTTAT 9660
L ¢ F L. L F " KT * A CVFWRULY *» € C
L v F ¥ ¥ L I K L K R A F 6 D Y T 5 V V¥V
S W F F I I * * N L § V L L E I I L V L

8661 AGTTATAAATCTTGTTCTTTGETCTATTAATTITCTTATGCTTTTTGT TTTTCAAGTTTA 9720
$ ¥y XK. ¢ ¢ ¢ L vYy # F 8 Y A F CF § 8 L
vV I ¥ vV V VvV W C I ¥ F L ML F V F Q V Y
* L, * M L L F ¢V L I F L CF L F F K F
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3721 TCCTATTTGTGCATGTCTTTATGCTTGTT T I TATT T T TATCTAACATIGTATITTCCTIC 8780
§ Y L ¢ M C L CUL F L F L C NI V F 8§ F
P I CACV YHACTF T YF Y VTLVYP P 8
I L F VvV B Y F ML V F I F M  H ¢C I F L

9781 TGMATTAGVTGTAATTATGCATTTGCAATGGATTGTTATGTATGGTGCTATAATGC CTTT 9840
*# N * C N ¥ A F A M D C Y V. W C Y N A F
E I 8§V I M B L Qg W I VMY G A I M PF
L ¥ L v * L ¢ I ¢ NGILUL CMV L * ¢ L

9841 TTGGTTTTGTGTCACATATGTAGCTATGGTTATTGCAAACCATGTTTTATGGTTATTITC 9900
L VL CHICS Y G Y CKUPCTFMVYVIF
w F C V T Y V A MV I A NUHUVILWUL P S
F 66 F V S HEM * L W L L QTMTF FY G Y P

3901 ATATTGTAGGAAAATTGGTGTTAATGTATGTAGTGATAGTACATTTGAAGAAACATCTCT S960
I L * ENWC * CM * * * ¥ I * R NI S8
Y C R X I GV NV CSD ST F EEBRTS L
H I VGUKULUV LMY VY I VvV HUL KK KHL

9361 TACTACTTTTATCGATTACTAAAGATTCTTATTGTAGATTAAAGAATTCTGTTTCTGATGT 10020
Y Y F Y b ¥ * R F L L * I KETF QF * C
T T F M I TK DS Y CR L XK NS V S DV
L L L L * L L XK I L ¥ VD * R I L F L M

10021 TGCCTACAATAGATATITGAGTTTGTATAATAAGTATCGTTACTATAGTGGTARRATGGA 10080
¢ L g * I F B B V *x YV § L L * W * N G
A Y N R Y L 8 L ¥ NKUY R Y Y 8 66 K MD
L P TI DI ¥V CI I S8 I YV T I V V KW

10081 TACTGCTGCCTATAGAGAAGCGECGTETTCTCAGTTAGCTARAGCTATGGAAACATTTAA 10140
Yy ¢ ¢ L * R S8 G V F §V 8§ * 8§ Y G N I =*
T A A Y RE A A C S QL A KAMETF N
I L L P I BEX RZERVYV L S * L KL W KHL

10141 TCACAATAATGCTAATCGATGTCTTATACCAACCTCCTACAGCATCTOTTPCOTACATCTIT 10200
s Q * W * *» ¢ L I P TS Y S5 I ¢ F Y I F
H NN GND V L Y Q PP T A SV S T § F
I T I M V MM S Y T N L L Q H L F L H L

10201 TTTGCAATCAGGTATTGTAAAGATGGTATCTCCTACGTCAAAAMATTGAACCTTIGTATTST 10260
FAIRYCEKDGTISYYVYEKNS+TLYC
L Q8 ¢ I VX MV S PT S K TIEU®PTCTIWV
F C N Q V L * RW Y L LR QX L N LV L
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10261 TAGTGTTACTTATGGTAGTATGACTTTGAATGGTTTATGGTTAGATCACAARGTTTATIG 10320
*C ¥ L W * Y D FEUWPMUVER®* 0 § L L
S VT Y G &M TLNGILWILDDIE KUY Y C
L VL LMVYV *L *MV Y G * M TIKXTF I

10321 TCCTCETCATGTTATATGTTCATCCTCTAATATGAACGAACCTGATTATTCTGCCTTATT 10380
§ 5§ 53 ¢C Y MF I L * YE®RT* L P C L I
P RHV I €C 8 8 8 NMNUEUPUDTY § A L L
V.LVMLYVHEPLTI®*TVNTILTITITILTZPY

10381 GTGTAGAGTTACTCTAGGTGATTTTACTATAATCTCTEOTCCGATGAGTTTAACAGTTGT 10440
v * 8 Y 8 R * F Y Y NV W S DETFNS C
C RV T L GDPF T IMGSOSGRMSETLTUVVY
C VE L L * V I L L * C L VvV & *+ Vv * 0 L

10441 GTCTTACCAGATGCAGGECTETCAACTTETTTITGACAG IO CTTTACAARATCCTTACAC 10500
vV L P DA G L S T CFD S L F T K S L H
§ Y oM Q6 C QL VLTV 3 L QNUPYT
¢ L TR CURAVNILTFG* Q § L Y K I L T

10501 TCCARRATATACTTTIGGTAATGTTAAACCTCGTGARACTTTTACTGTTTTAGCTSCETA 10560
5 K I Y F W * ¢ * T W * N F Y ¢ F 8§ C vV
P XK YT F G NV K P GETUVF TV L A A Y
L ¢ NI L L VM L N LV K L L L F * L R

10861 TAATGGCCGACCACARGGGECATTTCATETTACTATGCGTAGTAGTTATACTATTAAAGE 10620
* WP T T R G I 8 C Y Y A *» *» b ¥ Y * R
N G R P Q GA F HV TM®R S S Y T I K G
I M ADHIK G H PFMILIL CV V VYV I L L K

10621 TICTITTTIGTGTGGGETCATGIGGATCTGTTGETITATGTATTARCAGGTGATAGTGTTAA 10680
F F F VWV MW I ¢ WL C I N R = * ¢ =
§ F L ¢ ¢ 8 C G 8§V EY V T G D S V K
vV L F CV GH VYV D L L VM Y * g VvV I Vv L

10681 GTTTGTATATATGCATCAATTAGAGCTCAGTACTGGTTGTCACACTGGCACTGATTTTAC 10740
v ¢ I ¥ A S I R A Q Y W L 8 H W H * §F ¥
F VvV Y M H Q L EL 8T G CHTGTDBDEF T
5 L Y I C I N *» 8 8§ V L vV VvV T UL AUL I L

10741 TGGTAATTTTTATGGTCCATATAGAGATGCTCANGTTGTACAGTTGCCAGTTARGGACTA 10800
W * F L W § I * RC &8 C T VA S * ¢ L
& N F ¥ ¢ P Y RDATGUV V Q L P V KD ¥
L VI F MV HTIZEMTILZE KTELTZYSCOQTULZRT
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10801

10861

10221

10881

11041

11101

11161

11221

11281

CGTCCAGACTGTTAATGTTATTGCTTGCCTCTATGCAGCTATACTTAATAATTGTGCTTG
R ¢ D C * C Y C L AILC S Y T * * b ¢ L
vV e TV NV I AWIULYAW ATIILNUSNTCG CA AUW

T S RL LML L L 6 8 M @ L ¥ L I I Vv L

GTTTGTACAARAATGATGTTTGTTCTACTGAAGATTTTAATGTTTGGGCTATGGCARATGS

v e<cT K *»CL F Y * RF * CL 6 Y 6 K W
F Vv Q N DV C S8 T EUDVF NV ¥ A MOBABN G

G L ¥ KM MPF V L L K I L MUFG L W oM

TTTTAGCCAAGTAARAGCAGATCTTCTC T TAGATGC T TTGGCTTCAATGACAGGTGTTTC
F * P35 K& RS CLRCTFGTFNUDT RTCTF
F 8 ¢ V KADTULU Y LDATLTA ATZSEM TGV 8§

vV L AKX +* X Qg I L S * MLWILGQ* Q V ¢

TATTGAAACTITATTGGCTGCTATTAAGCETCTATATATGGCATTTCAAGGTCGTCARAT

Yy * N P I G C Y * A 858 I ¥ G I SR S 8 N
i1 ET L L AATI KRULY M GTF Q GR QI

L L ¥ L Y WL UL L 8§ V Y I WDV F KXV V K

ACTAGGAAGTTIGTACTTTTGRAGATGAATTGGCACCTTCTGACGTTTATCAACAATTGGC
T R K L Y F * R * I 6TV F * R L § T I G
L6 s CTTPF EDEULAPS DV Y @ @ L A
Yy *»E vV V L L KMNWHLLTU F I NN W

TGGIGTTAAATTGCAATCTARAACAAANAGAT I TAT TAAAGAAACAATTTATTGGATTTT
w ¢ * I A I * N KI KTIZY * R NUNL L D F

G V XKL ¢ &8 KT KRF I KBTI Y W I L
L VL N ¢ N L K Q KD L ILL K K Q P I G F

GATATCTACATTTITGTTTAGTIGTATAATTTCTGCATT TG TTAAATGGACTATATTTAT
» I Y { PV * L YNV FC{C I ¢ *» M DY I Y

I 8 T F » F 8 ¢ I I 8 A F V K ¥ T I F M
* YL H P C L V V * F L H L L X & L Y L

GTATATTAATACACATATGATTGETGTTACATTATGTGTACTT TG I T TTGTTAGT I TAT

vV Y * Y T Y DWOCYIMOCOCTTULFTCT®*F ¥
Y I N THMI G VT LCV L CF V 8§ F M
¢ I L I H I * L V L H Y V ¥ F V L L V b

GATGTTACTAGTTAAACATAAGCATTTTTATTTCACTATGTATATAATTCCTATACTOTS

b vT$§$§ *» T * A F L FP DY V YN S CTOL
M L L VvV K H KHF Y L T MY I I ? V L C

*¢C Yy » L NI 8 I F I * L ¢ I * F L Y 8
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11341 TACCTTOTTTTATGTAAATTATTTAGTTGTTTATAAGGAAGGTTTTAGAGGTTITACTTA 11400
Y L V L. C KL F 38 CL * GRUF * RVF Y L
T L P Y VNJYILUVYV VY X EGTFRGTFTY
vV P C F M ¥ I I * L F I R X V L EV L L

11401 TGTCTGGCTCTCA’I‘ATTTTGT’I'CCTGC"I‘GTGAATT’I‘TACTTATGTTTATGAAGTATTKTA 11460
¢ L AL I FCS8 CCEUVFPF YL CUL * 8 I L
vV W L 8 Y F V P A V N P T Y V Y E V F Y
M 8 6 8 H I L F L L * I Lr»L M F M K Y F

11461 TGGTTGTATTTTATGTGTTITTGCTATTTITATAACTATGCATAGTATTAATCATGACAT 11520
W L Y FMCPF C Y F Y N Y A *» Y = g = H
6 ¢ I L ¢V F a I F I TMH S I NUHTDI
M vV V¥ ¥V F L L F L * L €¢I V L I M T

11521 TTITTCTTTGATCTTTTTGGTTCSTAGAATAGTTACTTTAATTTCTATGTGGTATTTICG 11580
F F F DV F GW N SY FNTFY V V F W

F 8 L M F L VvV GR I VTULTIS§MW®WY

F P L * CF WL VE* L L * F L CG I L

5}

G

11581 GTCGAATTTAGAARGAGGATGTTTTGTTATTTATTACAGCCTTTTTAGSTACTTATACATG 11640
vV EF RRGCCGCP VI Y Y 8 L FPRYIL Y M
& N L EE B V L L F I T AV FILGT VY TWHW
G R I * K R M F C ¥ L L Q P F *+ Vv L I H

11641 GACCACTATTTTCTCATTAGCTATAGCAAAAATTCTTCCTAATTGETTGTCTCTTAATAT 11700
DH Y F VI 8 Y 8 KNCC* L V V C * ¥
T T I L 8 L A I A XK I V ANWHL S V N I
G P L F CH * L * 0 KILULILIGZCC L L I

11701 ATTTTATTTTACAGATGTACCTTATATTARATTGATTCTCITGAGTTACTTATITATAGE 11760
I L FYROCTUL VY * I D 8 L E L L I Y R
F Y P T DV P Y X K L I L L § Y L F I G
Yy ¥F I L. QM Y L I L N * F § * V T Y L *

11761 GTATATTITATCTTGTTATTGGCGATTITICTCTCTTTTAAACAGTGTTTTTAGRATGCC 11820
vV ¥ F I L L L G I F L S8 F KOQUG¢ P + N B
Yy I L §8 C Y W & P F 8 L L N 8§ V P R M P
& I F Y L VI 6D F S5 L F * T V¥V F L E C

11821 TATGGGTGTTTATAATTATARAATTTCTGTTCAAGAATTCCGTTATATGAATGCTAATGE 11880
Yy 6 ¢ L *» L * N F C 8 R I A L Y E C * W
M 6 V ¥ N ¥ K I § V Q E L R Y M N A N C
L w VvV F I I I XK F L F KN CV I *» M L M
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11881

11841

12001

12061

12121

12181

12241

12301

12361

CTTACGTCCACCTCCTAATAGT TTTGAGGCTATT TG TTAAAT TTAARACTGCTTGEAAT
L T § T § * * F * G Y F VvV K F KT A W N
LRPPRDNSTFTEH BATITLTIELEL K L L ¢ 1

A Y VH L V I VL R L F € * I * N C L E

AGGTGGCGTGCCAGTTATTGAAGTCTCCCARATTCAATCARAATTGACTGATGTGARATG
R W R A 8§ ¥ * 8 L P N 8§ I X I D » C E M
G 6 VPV I EV 5 ¢ I ¢ 8 KL T D V K C
* V A C Q L L K 5 P K F N g N * L M * N

TGCTAATGTTGTTTITGTTARATTGTTTACAGCATTTGCATGTTGCTTCTAATTC TAAGTT
¢ *» ¢ CF V KL P TAUPFACCTF *» B ~ V
A N YV VvV L L N C L @ H L HV A 8 N S K L

v L M L FC* I VY S I CMILUL L I L 8

GTGGCAGTATTGTAGTGTTITACATAATGAAATACTATCTACTTCAGATTTGAGTGTAGC
vV AV L * ¢ F T * *# N T I ¥ F R F E C 8
¥ 0 Yy s vL HNETIULST?T SUD L & V A
¢ 6 8 I VvVVVF Y I MI KYY UL L QI * v +*

TTTTGATAAGCTTGCTCAATTATTGAT TG T P AT I CGCCARTCCTGCTGCAGTTGATAC
F * * A C S I I DCUPF¥TIROSTCTCGE * ¥
F D KLAGQTELTILTIUVTILFaADNTGPBAIBATYTDT
L L I 8 L L N Y * L F ¥ 8§ P I L L e L I

TAAGTGTCTTGCAAGTATAGATGAAGTTAGCGATGATTATGTTCAAGATACTACCGTTTT
*vV 8 ¢ K YR * 5 * R * L ¢ S R * Y R F
X ¢ L A S I D EV S DD Y V QDS TV L

L § VL § VvV M XKL A M I M P K T Vv P F

GCAGGCTTTGCAAAGTGAGTT TG TARATATGGCTAGTTTTETIGARTATGAAGTCG CARA

A G F A K * V C K Y 66 * F C = I * § R K
¢ AL Q 8 EF V N M AS F V E Y E V A K

¢C R L C KV 8§ L *» I W L VL L NMIEK & 0

GAARAATTTGGCTGATGCTAARAATAGTGGTTCTGTTARTCAACAACAGATAAAACAGTT
E K F G *» ¢ * K * W P C * § T T D K T V
K N L A D A KN 8§ G 8 V N @ ¢ Q I K Q L

R K I W L M L XK I V9V L L T N NR * N 8

AGARAAAAGCATGTAATATAGCTARGTCTGCTGTATCAACGTGATAAAGCTGTAGCTCGCAA
R K § M ~ Y § *» VvV C V *» T  + g ¢ 8 8§ 9Q
E K A CN I A K B8 VY Y ERD K A VYV A R K
* K K H Vv 1 * L 8 L ¢ M NV I K L * L A
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12421 ACTTGRACGTATGGCAGACCTAGUACTTACTARCATGTATAARGAGGCTICGGATTAATGA 12480
T *» T Y G R P 8§ T Y * H V * R G 8§ D *
L E R M A DILAILTWHNMTYEXKEDAIRTIWND
N Lk N v ¥ ¢ T * B L L T C I K R L G L M

12481 TAAGAAGAGTARAGTTGTTTCCGCTTTGCAGACAATGCTTTTTAGCATGGTTCGTARATT 12540
* EE * § C F R F A DUNOAF * H G § = I
K K 8 K VvV s§ A L QTMTIL F 8 MV R K L
I ®#R R V X L F P L C R Q CF L A W F V N

12541 GGATAATCAGGCTTITAAATICTATTCTGGATAATCCTGTTAAAGGTTGTGTACCTTIIGAS 12600
G * 8 6 F K F Y 8 G * ¢CC* R L C T F E
D N QALN S I L DNAWYI KGOUCV P L 8
wW I I R L * I L F W IMULIL KUV V Y L *

12601 TGCTATTCCAGCATTGGCTGCTAATACTTTAACTATAGTAATACCAGATARACAAGTTTT 12650
¢ Y s 8§ 1 6 C * ¥ F NY 8 NTUR * T 8§ F
A I P AL AANT LTI V I P DE KOGV F
v L F ¢ H W L L I L * L *» *» ¥ Q I N K F

12661 TGATAMAGTTGTTGATAATCTTTATGTTACATATGCTGGTACTGIATGGCATATACAGAC 12720
* * § ¢ * * C L C Y I C W * CMABAZYTHD
D XKV VDNV YV TVYAGSUV WHTIOQT
L I KL L I M F ML HMULV V Y G T YR

12721 TGTTCAAGATGCTGATGGTATTAATAARCAGTTAACTGATATTAGTGTTGATTCTAATTG 12780
¢ 8 R C ¥ W Y * % T V N « Y * ¢ = F * I
v Q b AD ¢ I N K QL TD I S VYV D B85 N W
L F KM LMV L I N S * L I L V L I L I

12781 GCCTCTTGTTATCATTGCGARCACGTATAATGAAGTTGCTAATGCTCTTATGCAGAATAL, 12840
A 8 CY HC B Q V * * 35 C * ¢ C Y A E «*
P L v I I A NUZRUY NEUYVY A NAV M O NN
G L L L § L R T GG I M KL IL ML L CR I

12841 TCAGTTGATCCCTCATAAATTAAAAATACAAGTTICTTAATAGTGGTTCTGATATGAATTG 12900
* vV DA S * I K N T S5 C *» *» W F % Y E L
E L M P H KL X I Q vVV N S G S DMNUC{C
M 5 * ¢ L ¥ N * K Y K L L IT V V L I *« 1

12801 TAATATTCCTACTCAATGTTATTATAATAATGGTAGTAGTGCTAGRATAGTTTATGCTCT 12960
* Y 8§ Y § M L L * ¥ W *» * W * N 8 L C C
NI P T QCY Y N NGS S G R I VY AV
v I F L LNV I I I M VYV V V E * F M L
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12961

13021

13081

13141

13201

13261

13321

13381

13441

TCTTAGTGATGTTGATGG TCTTARGTATACTARGATAATGARAGATGATGGAAATTGTGT
g *» * ¢ % W 5§ * VY * D N E R * W K L C
L § DV DPDGL K ¥ ? KI M KDDOGUNTCV
F L v M L. M VL 8 I L R * * K MM g I V

TG?TTTAGAGCTTGATCCTCCTTGTAAATTTTCTATACAAGATGTTAAGGGACTTAAAAT
¢ FP RA * S S L * I F Y T RC = G T * N
v L E L D B P C K F S I QD V K G L X I

L F * & L I L L VKN F L Y K ML RD I K

TAAGTATCTTTATTTTATTAAAGGATGTAACACTTTAGCTAGACGETGRGTTATTEGTAC
* ¥V § L F Y * R M * HF 8 * R V G C W Y
K Y L Y F I K G CNTILAIRGUWUYYG T
L 8 1 F I L L KDV TIL * L E G G L L Vv

TTTATCTTCAACAATTAGATTGCAGGCTGGTGTIGCTACTCGAGSTATGCAGCTAATTCTTC
F I F N N * I A G W CC Y ~ V € 8§ * F F
L 8 8 T I R L Q A G Vv a T E Y A 2 N &8 8
L ¥ L Q Q L D CERUL VL L L 8 MM QL I L

TATACTTTCATTATGIGCATTTICTGTAGATCCTAAGARAACTTATTTAGATTATATACA
Yy T ¥F I Mm ¢ I F C R 8 * ENUL F R L ¥ T

I L S L ¢ A ? 8V P P K KT YLD Y I Q
L ¥ FH Y V HKE?P® L » I L R KIL I * I 1 Y

ACAAGGTGGTGTACCTATAATTAATTGTETTAAAATGCTCTGTGATCATGCIGETACTGG
T R W CTVYN* L C* NAIL* 8 C WY W

¢ 66V P I I B CV KMILCTDHAGT G
N K V VvV ¥ L * L I V L K C S V I ML V L

TATGGCCATTACTATTARACCTGAGGCTACTATTRAACCAAGATTCTTATGEPGETGCCTC

Yy 6 K ¥ ¥ * T * G ¥ Y * P R F L W W C L

M A2 I T ¥ K P EA T IDNOQDSUY GG G A 8
vV ¥ P L L L ¥ L BRL L L T K I L MV Y p

AGTTTGTATTTATTGCCGTGCACGTGTAGAGCATCCAGATGTAGATGETATATGTARATT
& L+ Y L . P C T CRAS RCURW®W Y M * I
vV ¢ I ¥ CRAMAMRUVEUHU®PDV DG I C K L
Q F V F I A V ®H V * 5 I Q M * M V Y V N

ACGTGCTAAATTTCTACAAGTCCCTTTGGETATAARAGATCCTATTCTITATCTGTTAAL
T w =+ I C T 8 P F G Y KR S Y S L C WV N
R 6 K F VQ VvV P L G I ¥ D P I L Y V L T

Y v VvV N L ¥ K § L W VvV » X I L F F M ¢ =
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13501 ACATGATGTTTGTCAAGTCTGTGGTTTTTGGAGAGATGGCAGTTGTTCCTETCTAGGTTC 13560
T * ¢ L $§ 8 L W F L ERWOQUL F L CR F
H DV CQV CG F W®RD G S C 8 CV G 5
H MMPF VY K § VYV F G EMABAVYV V P V *» Vv

13561 AAGTGTCGCTGTTCAATCTAAAGATTTAAATTTTTTAAACGCGTTCGEEGTACTAGTETE 13620
K ¢ R ¢ § I *RPFPXPFF XRUV RGTS S V
S YAV Q8§ KDOLNTFTLNGTFTG GV VULV *
O VS L FNLEKTIG®*TIPFS*TGSGTZY *» C

13621 AATGCCCGECTAGTACCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGECATTT 13680
N A RL VP CA S G L 8 TDV QL R A F
M P G * ¥Y P VL V VY L L M F N * G H L
E C P A S T L C * W F I ¥ * C 5§ I K G I

13681 GACATTTGTAATACCAATAGAGCTGGTATAGGTTTATATTATARAGTGRATTGTTGCCGT 13740
D I CN TWNIRWAGIGUL Y Y K V NC{C CR
T F VvV I P T E L ¥ *» VvV ¥ I I K * I Vv & V
* H L * ¥ Qg * 8 W ¥ R F I L . * 8 B L L P
13741 TTTCAGCGTATAGATGACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCAAAAGAACT 13800
F ¢Q R I D DDGWNIKIULDIEXKP®F V V KIR T
F 8 v » M T T VvV I N W I 8§ 8 L L 8 K E L
¥ $§ A Y R * RR* * I 66 * VvV L C C Q@ K N

138071 RATTTAGAAGTTTATAATAAAGAGAAAACTTATTATGAGTTGACTARARGTTGTGETGTT 13860
N L B VY N KE KT Y Y E L T XK S C G V
I » K F I I KR KL I M S8 * L KV V V L
* F R § L » * R ENL L * VD * KL W C

138561 GTGECTOAACATCGATTICTTTACATTTSATATTCATGCTAGTCGCGTACCACATATAGTT 13920
VA BEHDVF F T F D I DG S RV P HTI V
W L M I § L HL I L MV Vv a C H I * F
¢ G * T * F L ¥ I * Y * W * § R A T Y S8

135321 CGTAGGAATCTTTCAAAGTATACTATGTTAGATCTTTGCTATGCATIGCGTCATTTTGAT 13980
R R N L 8 K Y T™M L DL C Y A L RHF D
v ¢ I F Q@ 8§ I L C»*» I F A MHTCUV I L I
s * E 8§ F KV ¥ ¥ vV R 8 L L C I A 8§ F *

13981 CGTAATGATTGTITCAATATTCTGTGAAATTCTTTGTGAGTATGCTGATTGTARAGAATCC 14040
R N D C€C 85 I L ¢ E I L ¢ E Y A D C K E 8
vM I VQY €CV KF F V 8§ MIL I V KNP
g +*» * L F N I VvV * N 8 L * Vv C * I, ¥ R X

FIG. 2 CONT.
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14041 TACTTTTCTAAGARAGATTGGTATGATTTTGTTGAAAATCCTGATATTATTARTATATAT 14100
Y F 8 XK KDWY D PF VENUZPDTITINTIZY
T F L R X I ¢ ¥ I L L K I L I L L 1 Y I
L L F * ER L V * F ¢ * K S * Y Y * ¥ 1

14101 ARARRATTACGCCCTATTTTTAATAGAGCTTTACTTAATACTETCATTTITCCAGACACS 14160
K K L ¢ P I FNRAULULNTUVIP® ADT
X N * A L P L I EL Y L I L 8 F L ¢ T P
* K T R P Y F * ¥ § F T *» ¥ ¢CHVF C R H

14161 PTACTTGAAGTAGCTTTAGTTGOTGTTTTAACTTTAGATAACCARGATTTGTATGGTCAR 14220
LV EV G LY GV L TLDUHNUGOQOTDTLVYG Q
* L K ¥ V ¥ L, ¥V F * L * I T K I C MV N
» 8 * 8 R F § W CPF N F R * P RF V W S
14221 TGGTATGATTTTGGTGATTTTATACAAACAGCCCCAGGGTTTCGTGTGECAGTTGCAGAT 14280
W Y DF GDF I QTAPGTF FGV AV A D
G M I L VIL VY KOQPOQGTL V W OTUL QI
M V * F W x F Y TN GSPU RV WCGE S8 C R

14281 TCTTACTATICTTATATGATGCCTATGTTGACTATSTGTCATGTATTAGATTGTGAATTA 14340
$ ¥ Y 8 Y MMPM L TMCHVYV L DCEL
L T I L I * €L C * L C VM Y * I V N ¥
F L L P L ¥ D A Y V D Y V § ¢ I R L * I

14341 TTTGTTAATGATAGTTATAGACAATTCGATCTTGTACAGTATGATTTIACTGATTACAAGE 14400
F V N D 8 YRQPFDILVYVY QY DUFPTOD Y K
L L M I VvV I DNZSTIULVY S$MTIULUL I TS
I ¢ = * » L *» T I R S C TV * F Y * L 0

14401 TTAGAGTTGTTTAATAAGTATTTTAAGTATTOGOGTATCAAGTATCATCCTAATACTGTG 14460
L EL F N K Y¥ F K Y W GG MZXTYUHTPNTUV
* $ ¢ LI S§IOLSBIGVYV * 8§ I ILTIL W
V RV ¥ « # V F * V L G YEV S 8§ * Y ¢

14461 GATTGTGATAATGATAGGIGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATG 14520
D CDXNDROCTITIHTCANTPEFWMNTITLTEFS M
I VI M I 6V LFTIUVILTIILIZYZYTULWYW
. G L * * % *» ¥ Y ¥ 8 L €C * F * Y T I » v

14521 GTTTTACCTAATACTTGTTTIGGTCCCCTTGTTAGACARATTTTTGTAGATGGTGTACCE 1458 0
vV L P N T CF G P L VR QI F VDG VYV P
¥ ¥ L I L Vv L Vv P L L D K F L * M V Y R
G F T * ¥ L FW S8 P C* T NP CRUWCT

FIG. 2 CONT.
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14581

14641

14701

14761

14821

14881

14941

15001

15061

TTTETTGTTTCTATTGGTTACCATTACAARGAGTTAGGTGTAGTTATGAACTTAGATGTT
F VvV VvV § I Y HY KEUL GV VMUNTILDUVW
L L F L L VT I T K S§ * VvV * L * T %« M [

v ¢ C F Y W L P L Q RV RC S Y EL R C

GACACACACCGTTATCGTTTIGTCTCTTAAAGATTTACTTC TTTATGCCAGCAGATCCTECT
D T H R YRLSUL XD L &L L Y A ATUDTUP A

T H T VvV I vV CL L K I Y F F M Q ¢ I L L
* H T P L 8 F V & * R F ¥ §8 L ¢ 8§ R 858 ¢

ATGCACGTTGCATCTGCTAGTGCTCIGCTTGATTTACGAACTTGTTGTTTTAGTGTAGCT
M H V A S A 38 AL L DL R T CCF 8 Vv A

¢ T L H L L VYV L CL I Y EILVY V L V * L
Y AR C I C * € & A * F T N UL L F * C 8

GCCATTACAAGTGGTATAARATTTCARACTGTARAAACCAGGTAACTTTAACCAAGACTTT
A I T™ S8 66 I K FQ TV X P G NP NIOQUD F

P L ¢ VYV * N F KL * NQ@ VTULTIXKTTF
C H ¥ K W ¥ K I § N C K T R *« 1, » p R L

TACGAGTTTGTTARAAGTARAGGCTTGTTTAARGAGGGETAGTACAGTTGATTTGAAACAT
Y B F V K § K & u F KE G s TV D L K H

T 8 L L K V K A ¢ L K R V Vv Qg L I * N I
L RV ¢ » K * R L V * R G * ¥ § *» F E T

TTTTTCTTTACTCAAGATGGTAATGCTGCAATTACTGATTATAATTAT TATAAGTATAAT
¥ F F T QD GNAA I TDYNUY Y K Y N
F § L L KMV M L QL L I L I I I § I I
F F L ¥ 8§ R W *» C ¢C N Y * &L * L L * V¢ =«

TTACCTACTATGGTTGATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATAT
L P T M VDI KQUDLL F VL EV V Y K Y

Yy L L ¥ L I L & 8 Y C L Y *¥ K L F I N I
F T Y Y G * Y * A Y I ¥V € I R & C L v I

TTTGAAATTTATGATGGTGGTTGTATACCAGCATCACAAGTTATICTTAATAATTATGAT
F E I Y D G G C I P A S§ Q V I V N N ¥ D
L K F MM VV V ¥ ¢ HHKLIL L I I M I
F » N L * W WL Y T 585 I T 8 Y C * * 1 *

AAAAGTGCTGGTTATCCATT TAATARAT TTEGTAAAGCCAGACTTTATTATGAGGCATTA
K S A G Y P FNKTFGKDARTILTYVYEH AL
K VL VIZHXULINILUVZEXTZPDF I MZRHY
* X ¢ W L 8 I * * I W * &8 Q T 1L L * ¢ I
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15121 TCATTIGAGGAACAGAATGAAATTTATGCATATACTARACSTAATGTICTGCCCACCTTA 15180
S FE E QN E I ¥ A Y T KRV NV L P T L
H L R N RMEK FMHTI LNV M FCODP D *
I 1 *» & TE * N L CI Y * T * C S A H L

15181 ACTCAAATGAATTTAAAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGET 15240
T ¢ M ¥ L K Y 2 I S A KNUZ RU BTERTUVAG
L XK * I * N ML S V L R I ELATL®=* O V
N §$ N E F K I C ¥ @ C * BE * 8 8 HC S R

15241 GITTCTATTCTTAGTACTATGACAGGCCGAATCTTCCATCAABARTCTTTGARGAGTATA 15300
VvV § I & S T M TG RMTFHOQIKTC CULIZ K S 1
F L F L VL * Q A EC S I KN V *» R Vv =+
C F ¥ 8§ * Y YD RPNV P S KMFETE Y

15301 GCAGCTACCCGAGETGTTCCIGTTATTATAGGAACCACTAMATTITATCATACTIGEEAC 15360
A ATRGVYV PV VY I ETTUI KT FEFTYGEGEGWD
Q L F EV F L L L * E P LNTFMUVUVG T
§ 8 Y P RCSCCYURNUEHSEFK®¥TITLMWTMWTLDG

15361 GATATGTTACCTCATCTTATARAGGATGTTGACAACCCTGTTCTTATEGCTTGGCATTAT 15420
DM L RHILTIZEKTDT YVTDUNGPV L MGEHTE DY
I ¢ YV IL *RMLTDTTILPFTILWUVGTI I
R Y VTS S Y KGOC* Q¥ ¢ 8 Y E LG L

15421 CCTARATGTGATCGTGCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTITTGECC 15480
P K ¢ D RAMUPNI LRI V 8§ 5 L VvV L A
L NV I VL ¢Cg I F CV L L V V * F W P
§ * M * § C Y A K Y F A Y C * *# ¥ 8 F G

15481 CGCARACATGRATTTIGTTGTTCACATGGTGATAGATTTTATCGCCTTCGCGARTGAATET 15540
R K HEF CC S H-G DR F Y RL A NTEC
A N MNPV VHMUVY IDP¥?¥ I &2 L RMIUNV
PO T I L L F T W * * I L 8 P C E * M

15541 GCTCAAGTTITGAGTGAAATAGTTATGTGTGGCGETTICCTATTATGTTAAGCCTGETGET 15600
A Q V L § E I ¥V M C G & C Y Y V K P G G
L K P » VvV XK * L ¢ V AV A I M L S L V VvV
¢ § 8 FE * NS YV WR L L L € * Ao W W

15601 ACTAGCAGTGGTGATGCAACTACTGCTTTTGCTAATICTSTITTTARTATATGTCAGGCT 1566 0
T 8 8 G DA TTAVF AN S V F NI COQA
L aAavVvvVvVmM™MOQ?LIL L L L I L PF L I Y V R L
Y * Q W * C N Y CF C * F CF * Y M S G

FIG. 2 CONT.
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15661

15721

15781

15841

153901

15561

16021

16081

16141

GTTACTGCTAATGTTIGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTARGT
vV T A NV S L MACNGH X I E DL S
L L. L M F VvV L L w F VM A I R L K I * V

c Yy ¢ *» C L F 8 Y 66 L * W P * D * R P K

ATACGCAATTTACAARARCGCTTATACTCTAATGTTTATCGTACAGATTATGTIGATTAT
I R ¥ L g X R L ¥ 8 NV Y R TD Y V D Y
¥ A I Y K N A Y T L M F I VvV Q I M L I I

¥y T Q F T KT L I L * C L 8§ Y R L C * L

ACATTIGTTAATGAGTATTATGRATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGT
T F V N E Y Y E F L CX HF 8 MM I L 8

# L L M §s I M N FF Y ¥V § I L VvV * * F * V¥
Y I ¢ * * Vv L * I ¥ M * A F ¥ Y D D F E

GATGATCGGTGTTIGTCTGTTATAACTCTGATTATGC TRAGTAAGGGTTATATAGCTAATATA
L p &G VvV CY¥Y NS DY A S KG ¥ I A NTI

M MV L § VI T H»I MLV R V¥V I ¥ L I *
* » W C C L L ¥ L * L C * & G L Y § ¥ Y

AGTGTITTTCRACARGTTTTGTACTATCAGARTAATGTCTTTATGTCTGAATCTAAATGT
s vV F § g VL ¥ ¥ Q NNV F M 8 E 8 K C
vV ¥F F N K F €T IR RIMSUL C¢C L NL NV

XK ¢ F 8 T 8§ F VL 8 Ev* C L Y V *~ I * M

TGGGTTGAARATGATATTACTARTGGTCCTCATGAATTTTGTTCCCAACATACTATGTTA
w VvV END I T NG P HKE F C 8 Q HTML
¢ L ¥ M I L L M V L M N F V P N I L C *

L 6 *» K * ¥ Y * W § 8 * I L F P T Y Y V

GTTAAGRTAGATGGTGATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTTTAGGA

vV X I p ¢ DY VY L P Y P DPEIRTILG
L R M VvV I M F I ¥ HB I @Q I W L EF * E

s * D RW * L CL F TTI SRS F * N F R

GCTGETYGTTTIGTTGATGATTTATTGAAGACTGACAGTGTTCTTTIGATAGAGLCGCTIT

A G C FVDDLILIKTDS VL L I ER F
L v v L. L. M I ¥ « R L T V F P * * § A L

s w L F ¢ *»*» P I ED* Q €CS5 FDZRAL

GTAAGTCTAGCTATAGATGCTTACCCTTTAGTACATCATGAABATGAAGEBATACCARAALR

v 8§ L a1 b A Y P L VHHENUEUZEY Qg K
« ¥y ¥ 5, ¢ M L T L * Y I M KM KDN T K K

¢ K 8§ 8 ¥ R CL P F 8§ T S * K * R I P K
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16201 GICTTTCGTGTATATTTAGAATATATARARAAACTGTATAATGATCTTGRTACTCAGATC 16260
vV F R V YL E Y I KX L Y NDILGTQI
S F VYV Y I *» N I * K NOCIMTIILUYTIL R &
S L 8 €1 P R I Y K KT V * *x 8 W Y S D

16261 TTAGATAGTTATAGTGTTATTTTAAGTACTTGTGATGGTTTAAAGTTTACTGAAGAATCA 16320
L b S Y S VI L 8 TP G L KF T E E S
* I VI VL F * VL VMV * 8§ L L K N H
L R *»L * C Y F XK Y L * W F K V ¥ *» R T

16321 TTTTACRAGAATAIGTATTTAARAAGTGCCGTGATCCAGACTETAGGTGCATGCGTTGTT 16380
F Y KN M Y L K 8§ A VM Q@ S V G ACV VY
F T R I C I * KV P * C R YV * VvV H A L F
I L Q B YV F KIEKOCRDSBAETCGCRTUGUCMMTERZC

16381 TGTTCATCACAAACTTCTTTGCATTGTGGCAGTICTATACCTAAGCCTTTGTTATATTGT 16440
¢ § 8 QT s L R CGEG S C I R KUPILIL ¢ C
VHHIKIL L CV V AUVY V Y YV 8 L C Y V V
L F I T N F P A L WOQL Y T+ A F V ML

16441 ARATGTTGTTIATGACCATGTTATGGCAACTAATCATAAATATGTTTICGAGTETCOTCACCT 16500
K ¢ CY D HVMATNU HEHIE KY VL 8 V 8 P
N ¥ vV M TMLWOQULITINMMEPF*V 8§ H L
* M L L * P C Y G ¥ * 8§ * I CF ECUL T

16501 TACGTTTGTARATGCACCTAACTGTGATGTGAGTGATGTCACCAAATTATATTTGGGCGET 16560
Y v ¢ N A PN CDV S DV T KL Y L G G
T F v M H L T VvV ¥ * VM 5 P N Y I W a V
L R L * €T * L *»* ¢CB * CHOQ I I F G R

16561 ATGICTTACTATTGTGARAACCATAAACCCCATTATTCATITAAGTTAGTTATGRATGGT 16620
M 8 Y Y C ENHIKUPHY 8 F KL VMUNG
¢ L T I Vv K T I N B I I H L & * L * M V
Yy v L L L * K P * TP L F I *~ V § Y E W

16621 ATCETCTTTGGTTTGTATAAACAATCTTGCACGEGTTCACCTTATATAGATGATTTTAAT 16680
M V F G L Y KO S CTOG 8§ P Y I DDTF N
W § L v ¢ I ¥ N L ARV HUL I « M I L I
¥ G L W F V * T I L H¢ F T L Y R * p =

16681 AARGATAGCTAGTTGTAAATGGACAGAASTTGATCATTATCTTCTGGCAAATGAGTGTATT 16740
K I A S ¢ KW T E VDD Y V L ANEC I
R * L V V N G Q K L M I M F W Q M 8 V L
* D § * L * M DR S§ * * [, ¢C S G K * V Y
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16741 GAACGTTTAAAGTTATTTGCTGCAGRAARCTCAAAAGGCAACTGAAGAGECTTTTARMACAA 16800
E R L KL F A& A EBETOQZ K ATTE E A F XK Q
N V * 8 Y L L § K L KR Q@ L K R L L N K
* T F KV I ¢ CRNS X G N * R G F « 7T

16801 AGCTATGCTTC'I‘GCTACCATTCAAGRGATTGTTAGTGATRGAGAAGTTA.TTTTGTGTTGG 16860
S ¥ A 8§ A T I 0 EI V S8 D RE UV I L & W
A M L L L P F KR L L V I B KULFCV G
K L ¢ F C Y H 8§ RDC * * « p S ¥ P V L

16861 GAGACAGGTAAAGTTAAACCACCACTTAATAARAATTATGTTTTCACAGGCTACCATTTT 16920
E TG KV XK PP LNIKUNUYUVFTTGTYTHF
R Q VK L N EHL I KIMTPFSOGQATTIIL
G DR * 8 * TT T * X L, CF Yy R L P F

16921 ACTAGTACTGGTARGACAGTITTAGETGACTATGTTT TTGATARAAGTGAATTAACTAAC 16380
T 8 T G K T VL G E YV F DK S EIL TN
L VvV L VR QF * V §MVPF L I KV N * L T
Y *# Y W * D § F R * V C F *» *» ¥ s« I N ¢+

16981 GGIGTGTATTACCGCGCTACAACTACTTATARACTTTCTATAGETGATGTITTTTGTITTA 17040
G VY Yy RATT? T Y KL 8 &8 DV F V L
v ¢ I T AL Q L L I NVF L *» V M F L F *
R C V L P R Y N Y L * T PF Y R *x C ¥ ¢ F

17041 ACATCACATICTGTAGCTAGTTTAAGTGCACCTACACTTGTCCCACAAGAGAACTATGCT 17100
T S B 8§ vV A 8§ L 8 A P T L V P Q E N Y A
H H I L * L VvV * vV H L H L S HEKI RTML
¥ I T F C S8 * F KCTY T C_C P TR RETLC

17101 AGTATAAGATTTTCTAGTGTTTATAGIGTTCCATTGGTGTTTCRAARATARTGTTGCTAAT 171680
8§ I R P 8 8§ VY 8 V B L V F O NNV A X
¥y *» D F L VvV F I V F HW ¢ F K I M L L 1
*+ Y K I F * C L * C 8 I G V 8 K *» ¢ ¢ =+

17161 TATCAGCACATTGGAATGARACCGTTATTGCACTGTTCARGGTCCCCCTOGTACGEEAARE 17220
Y 2 HI 6M KR Y CTV QGPUZPGTT G K
I 8 T L E *» NV I A LPF KV PULVTU RE S
L S AHW%WDNZETTULULHCS S RSP WY 6 K

17221 TCTCATCTTGCTATAGETCTAGCTCTTTATTACTACACAGCACGTETAGTTTATACTGCT 17280
§ H L A I 6L A&V Y Y ¥ T A RV V Y T A
L1 L L +* Vv *x L F I T T @Q H V * F I L L
v § 8 ¢ Y RS 8 CL L L H S5 TOC S L Y C
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17281

17341

17401

174561

17521

17581

17641

17701

17761

GCTAGTCATGCTGCTGTAGATGCATTGTGTGAAARAGCTTATAAGTTTTTAAATATTAAC
A S H A AV DALUCEIEKAUY KPF L NI N

L vV M L L *MHCV K KULI SV F * I L T
c * &8 ¢ ¢ C R C I V * K 8§ L * V F K Y =

GATTGTACACGTATTATTCCTGCTAAAGTTCGTGTAGAT TG T TATGATAAGTTTAAAATT
b € TR I I P A K VRV D C Y¥Y DEKTFKI
I VH ¥ L F L L K # VvV *» I V M I 8 L XK L
R L Y T Y ¥ § ¢ * § 8 C R L L * * v + §

AATGATACCACTTGTAAGTATGTTTTTACCACAATARATGCATTACCAGAGTTGGTTACA
N DT TOCI KV YUVFTTIONAZTLTGPRPTETZLU VT
M I P L V § M F L P Q * M H Y Q & WTIL Q
# * Y H L * V CF Y HHNXKOCTITURVYGY

CATATTGTTGTTETTGATGAAGTTAGTATGCTTACTAATTATGAATTETC TG T TATAAAT
b1 vVVvVvV vV DEVYV S ML TNUYEILSUV I N

I L L L L M KLV CL L I MNOCIL L *« ¥
R Y ¢ ¢ ¢ * % g *« ¥ 3 ¥ * L * I V ¢ Y K

GCTCGTATTAAAGCTAAACATTATGTATATATTCGAGATCCTGCTCAATTACCTECACCA
A R I K A K HY VY I G D PAQUL P 2&a P

L vV L X L ¥ I M Y¥Y I L E I L L N Y L HH
€ 8§ Y «* § « T L C I ¥ W R S C 8 I T C T

CCTGTGCTGCTTGAGCARGGGTTCTTTAGAACCTAGGCACTTCAATTCTATTACTAARATA
R vV L L § K & $ L E P R HF N 8 I T K I

v ¢ ¢ A RV L * N L G T S I L L L K =
T ¢ AV E Q G F F RT * AL Q F Y ¥ * N

ATGTGTTGTTTAGGTCCTGATATCTTTTTGGGAAATTGTTATAGGTGTCCTAAAGARAATT
m ¢ C L G P DI F L G NI CY RC P K E I

€C VvV Vv » v L I 8 FWEI VI GV L K K L
N V L F R § * Y L P 6§ K L L * ¥ 8 # R N

GTAGAAACTGTTICAGCATTGGTTTATGATAATAAACTCAAGGCTAARARTGATAATAGT
vV ET V 8§ A L VvV ¥ D NK L ¥ A KNDN S8

*X L F Q H W M I I N S RL KM I I V
C R N CF & I G L * * » 7T 0 G * K % * #%

TCATTATGTTTTAAAGTATATTTTAAGGGACAGACAACACATGAGAGTTCAAGTGCTGTA
S L C F K VY TF KOG T T HE § 8 8 A V
H ¥ Vv L K ¥ I L RDRGQHMZPBRUYVQ V L *
F I M F * § I F * ¢ T D NT * ETF K C C
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17821

17881

17941

18001

18061

is121

18181

18241

18301

AATATTCAACAGATATATCTAATTAGTAAATTTTITAAAAGCTAATCCAGT TTGGAATAGT

NI Q¢ I Y L I g8 KV FULI KA AUNUPUVWN S
I F NR Y I * L VN F * KL I Q F G I V

K'Y 8 T DI N * * I F K S * 8 S L E *

GCTGTTTTTATTAGTCC T TATAATAG I CAGAATTATGTTGC TAAGCG TG TTTTAGGTGTT
A VvV F I 8 P Y NS QNY VA KRV L 6 V

L F L L VL I I VRTIMILILUSUV F * v F
c ¢ Fr Y * 8 L ¥ ¥ 5§ EL C C * A CFUR ¢

CARACACAAACTGTAGATTCTGCTCAAGGTTCEGAATATGATTATGTTATATATTCACAA
Q T QT VDS AQGSEUTYDYV I YS Q
K H ¥ L * I L L KV RNMTIMILY I H K
S N T NC®RUV FCSURTFGTIOZ*TLCVYTITFT

ACAGCAGAAACAGCCCATTCTGTTARTGTTAATCGATTTAATGTTGCCATAACTAGAGCC

T A E T A H S5 VNV NRFNUVATITR-A
g Q K Q P I L L MLIDUILMULUP®P* 1L E P

N & R N 8 P F C * C * 58 I *» C C HN * 8

AAGAAGGGCATTTTTTGTGTTATGAGTAATATGCARTTAT I TGAATC TCTTAATTTTATT
X K 6 T F C VM S NMOQUL F E § L N F I
R R A F F VL » VvV I ¢N Y LN L L I L L

Q E G H F L ¢C ¥ B * Y A I I * I § * F ¥

ACTCTACCTTTAGATAAAATTCAAAATCAAACTTTACCTCETTTIGCATTGCACAACTAAT
T L P L D XK I ¢ NOQTUL P RILHEZ QO T TN
L ¥ L * I K F K I K L ¥ L Vv ¢ I A Q L I
¥y 8 T FR * NS KOS NV F TS F AL HN *

CTTTTTAAAGATTGTAGTARAACTTGCTTAGGTTATCATCCAGCGCATGCCCCCTCATTT
L F K D C S K $ ¢ L ¢ Y H P A H AP S F

F L, K T VvV V X V A * V¥ I I Q R M P P H F
$ F » R L * * K L L R L 8 8 8 A C P L I

TTAGCAGTTGATGATAAATATARGGTTAATGAAAAT TTGGCTGTAAATTTARATATTTGT
L AV DD K Y K V'N ENL AV N LN I C

*Q L M I NI RLMUEKTI WIL * I +~ I FP V
F 5§ 8 = = *» I * g * * K F G C K F K Y L

GAACCTGTT T TAACATATTCTCOTTTAATATC TCTTATGGE P I TAAATTAGATTTGACT
E PV L T Y $R L I S L MG F K L DL T
N L F *H I BV * Y L L WV L K * I * L

*T C F N I F § F N I 8 Y G F * I R F D
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18361 CTTGATCGTTATTCTAAATTGTTTATTACTAAAGATGAACCCATTAAACCTGTTAGAGGT 18420
L p G ¥ & KL F I T KD EW ATI KRV RG
L M Vv I L NCUIL UL L KM K P L NV L E V
S * W L F ¥ I V ¥ ¥ * R * § H + T C * R

184271 TGGGTTGETTTTCATGTTGAGGGCGCTCATGCTACTCGCGARRACATTGGAACARACTTT 18480
W VvV ¢ F DV EGHAHA AT RENTIUGTNTP
¢ L v L. M L RALMILILAIKTULUZEAOJQTF
L GW F *» C * G R S8 C Y 8 R KHWDNK L

18481 CCACTGCAAATAGGTTTTTCAACTGGTGTGGATTTTCTAGTTIGAAGCTACTGCCTITATIT 18540
P LQ I G F ST GGV DVF V VEAT G L F
H C K *» VvV F ¢ L VW I L » L XK L L A Y L
§ T A NRF F N WCGF C S * 8 Y W L I

18541 GCTGAGAGAGATTETTATACTTTTAAAAAAACTGTAGCTAARGCTCCTCCTGGTGAAAAL 18600
A E R D C Y T F KK TV A KA P P G E K '
L R E I VI L L KK UL * L K L L L ¥V K N
¢ * E R L L ¥ F * K N C 8 *» 8§ 8 8 W * ¥

1B601 TTTAARACATTTAATACCCCTTATGTCAARAGGTCAAARGTGGGATATTGTTAGAATTAGA 18660
F X H L I P L M 8§ K G @Q K W D I V R I R
L NI * Y P L CQ KV K 56 I L L E L E
I *»T ¥ N TP Y V KRS K VG Y C *» N *

18661 ATTGTTCARATGTTATCTGATTATCTITTAGACCTTTCTGATAGTGTAGTATTTATTACT 18720
I vg ML $ DY LL DL S DS V V F IT
L P K ¢ Y L I I F *» T F L I V * Y L L L
N ¢ § NV I * L 8 F RPF * * ¢ 5 I Y Y

18721 TGOTCTGCCAGTTTTGAACTTACTTETTTAAGGTAT T TIGCTAAATTAGGCAGAGAGCTT 18780
W $ A &§ F E L T CULURY F A K LGT RE L
¢ L P V L ¥N L L V * G I L L N * A E § L
L ¥V C Q F * T Y L ¥F KV F C * I R Q R A

18781 AATTGTAATGTGTGTTCTARTCGTGCTACATGCTACAATTCTAGAACTGGTTATTATGGT 18840
N ¢ N V¥V C § NRATCY N S R T G Y ¥ G
I vmM € VL I VL H AT I L EL VI MY
* L, * ¢ VvV F » § C Y ML Q F * N W L L W

18841 TOTTGGCGCCATAGTTATACTTGTGATTATGTGTATAATCCACTTATTGTAGATATACAA 189600
¢C W R H 8 ¥ T C DY V Y N P L I V D I Q
v ¢ A I Vv I L v I M ¢ I I HL L *» I Y N
L L. AP * L Y L * L CV * § T Y C R Y T

FIG. 2 CONT.
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18501

18981

1s021

19081

15141

19201

19261

19321

18381

CACTGGGETTATACAGGTTCTT TAACTAGTAATCACGATATAATTTGTAATGTACATARA
Q W 6 Y *T 6 35 LTS5 NHD I I CNVHEK
S &V ¥ gV L ¥ L VI T I * F VYV M Y I K
T v 6 L Y R F F N * * 5 R Y N L * ¢ T «*

GGIGCACATGTTGCGTCAGCTGATGCARTTATGACTCCTTGTTTAGCAATCTATGATTET
G A HV A SADATIMTR®RTCTLATITUYTDOC

vV H ¥ L R Q L M QL » L V V ¥ g 8 ™M 1 V
R CTCC VS *» CN YD S L F 8§ N L *» L

TTTTGTARATCTGTTAATTGGAATT TAGAGTATCCAATAAT T TCTAATCAGE TCAGTATA
F C K 8 V N W N L E Y P I I 8 K E V § I
F ¥ N L L I ¢ 1 * § I Q * ¥ Lk M R § Vv =
F L * I C * L E F R V 8 N N F *» * ¢ Q Y

AATACATCTTGTAGGTTATTGCAGCCTGTCATGCTTARAGCTGCCATGCTATGTAATAGA
N T § C R L L QRVY ML KA AN L C N R
I H L VvV ¢ Y ¢ 8 VvV §CL K L P C Y V I D

K ¥ I L » v I A A CHUBAZO*X S ¢ H B M *

TACAACTTATG T TATGACATAGGCAATCCTARAGG TTTAGCT TG TG TCAAAGATTATGAR
Yy N L. ¢C Y DI GNP KGILAUCUV YX D VY B

T T Y VY M T * A I L KV * L V 8 K I M N
I Q@ L ML * B R Q &8 * R F 8 L C Q0 R L *

TTTAAATTTTATGATGCTTTTCCTGTAGCCAAGTC TG TTRAACAGTTATTTTATGTCTAT
F K F ¥ D A F P V A K S V K Q L F Y V Y

L N FM ML ¥F¥F L * P S L L NS Y F M S M
I *» 1 L *» ¢ F 8§ C 8 QV C *» TV I L CL

GATGTGCATAAAGATAATTTTAAAGATGCTITATGTATGT M T TGCGAATTSTAATGTTGAT
D VH K DU NVF KDGLCMUP FWUYXNOCDNUVTD

Mm ¢ I XK I I L KMV Y V¥V CF 6 I VM L I
* C A * R * F * R W F M Y V L B L * o *

ARATATCCATCTAATTCAATTGTTTGTAGATTTGACACTCGAG TG T TAAATAAATTARAC
K'Y P 8 N 8 I V CRFDTZRUV L NI KLY

N I 44 L ¥ Q L P VDL TULETC* I N * T
* I &8 I * F N CL * I * H &8 &8 V K *¥ I K

CTTCCTGGATGTAATCGTGETAGTTTGTATGTTRATAANCATGCATTC CATACTAATCCT
L P 6 C NG G S L Y VN KHDBAZPEFH TN P

F L D V. M V V V ¢ ML I N M H 8§ Il L I L
P S W M * W W *» F V. ¢+ *» T C I P Y * 8

FIG. 2 CONT.

Dec. 10,2009 Sheet 37 of 119  US 2009/0305282 A1

18960

19620

15080

19140

19200

19260

18320

19380

19440



Patent Application Publication  Dec. 10, 2009 Sheet 38 of 119  US 2009/0305282 A1

19441 TTTACTAGAACTGTTITTTGAAAATCTTAAGCCTATGCCTTTTIICTATTATTCAGATACG 19500
F T R T V F E N L K PM P P F Y Y 5 DT
L & EL F L K I L 8L CULF S8 I I ¢ IR
F Y *+ N ¢ F * K 8 * A ¥Y A F 7P L L_ F R Y

19501 CCTTGTGTGTAUGTAGATGGTTTAGAATCTAAACAAGTTGATTACCTTCCTTTAAGRAGE 19560
P C VY VD G L E S KQ VDY VY P L R 8
Lv <¢cT * MV * NL NK LI T F L * E A
A L C VR RW F R I * T S * L R 8 F KX K

19561 GCCACTTGTATCACACGOTGTAATCTAGGTEGAGCTGTI TG IMTCARAGCATGCTGARGAA 19620
AT CITROGECNTLGGS ATYVC CS EZ KHA ATEE
P L VS8 HGV IV ELTFUVOGQSMTILI KN
R HL Y B TV * &8 RWS C L F EATG G * R

18621 TATTGTAACTACCTTGAGTCTTATAATATAGTTACTACAGCAGGCTTTACTTTTTGCSTT 19680
Y ¢ N ¥ L E S ¥ N I VT T AGF T F W V
I vT T L $ L I I * L L Q@ QAL L ¥ @ F
I L * L P * ¥ L * Y 8 Y Y 8 R L Y F Ib ©

18681 TATARGAATTTTGATTTTTATAATTTATGGAACACTTTTACTACCTTACAGAGTTTAGAA 19740
Y X N F DF Y NILWNTFTTTULOQS L E
I R I L T F I I ¥G TDL L L R Y R Y » K
L * EF * P L * F M EHF Y Y V T E F R
v
19741 AACGTAATATATAACTTGGTTRATGTTCGTCATTATGATGGACGTACAGGTGAATTACCT 19800
N v I ¥ N L VNV G H YD GRTGETL P
T * Y I T W L ML VIMMDUVQVUN YL
K RN I * L G * ¢ W § L * W T ¥ R * 1 T

19801 TGTGCTATTATGRATGACAAAGTIGTTGTTAAGATTAATAATCTAGATACTGTTATTITT 19860
C A I M N D KV V V EKTINUNUYD TV I P ~
v i.u$*™MTX L L L RL I M~ I L L F L
L ¢ Y Y E * @ 8 C C * D * *» C R Y C Y F

19861 ARAAATAATACATCATTTCCTACTAATATAGCTGTTGAATTGTTTACARAACGTAGTATC 19920
K N N TS& F P T NI AV EU LFTIZ KR RS I
K I I #H HF L L I * L L N CUL Q N V V §
* K * Y I I § ¥ * ¥ § C * I V ¥ K T = ¥

19521 CGGCACCACCCTGAACTTAACATTCTTAGARATTTGAACATTGATATTTGTTGGAAGCAT 19980
R H H P E L XK I L R N L NI DI C WX H
G T T L N L R F L BE I * T L I F V G 8 M
P A P P *» T * D S§ * K F EH * Y L L E A

FIG. 2 CONT.
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153581 CGTCCTGTCACATTATCTTAAACGATAGTTITSTTITTCTAGTTCCACTTATCETGTYITETAAR 20040
vV L WD Y V KD S8 LFCS S T VY G V C K
s 66 I ML K I V CPFV V P L MV FEF VN
¢ p V g L ¢ * R * F VvV L * F H L W C L =*

20041 TACACAGATTTGAAGTTCATCGAAAATTTGAATATACTTTTTGATEETCOTCACACTEGC 2 0100
Y T D L K ¥ I ENL NI L F D G RDT G
T Q 1 * § § 8§ K 1 * [ ¥ P L MV ¥ T L A
I # R B V H R K F E Y T F * W 5 * H @

20101 GCTTTAGAAGCTTTTAGAAAAGCAAGRAATGGTGTTITTATTAGTACTGAAAAATTAAGT 20160
A L E A F R KA ARNGV VY PF I 8 T E K L 8
L * XK L L E XK Q BE MV F L L V L K N * V
R F R § F * K 8§ K K W C F ¥ ~ Y * K I K

20161 AGGTTATCAATGATTARAGGTCCOCAARCGAGCTEATTTAAATGGTGTGATTGTGGATARA 20220
R L §s Mm I K ¢ P Q RADILNUGUV I V DK
G Y ¢ » L K V R N E L I * M V * L W I K
* vV I N D * R § AT S * F KW CDC G *

20221 GTITCGAGAACTCARAGTTGAGTTTTGCTTCRCTATGAGAAAAGATGGTGACGATGTTATC 20280
vV 6 EL K vV EF WPF AMU®BRIKDGED DV I '
L EN S$ KL 8§ F G8 L * BE KMV T MIL 3
5 W RT Q § #* V L VR Y E KR W * R C Y

20281 TTCAGCCOAACAGACAGCCTATGCTCAAGCCATTACTGGAGCCCACARGGTARTCTAGET 20340
F 8 R T D § L € 8 S HY W S P Q G N L G
s A E Q T A ¥ A Q A I " G A H XV 1 *= Vv
L Q P N R Q P MIULKPILLUE P TR * 5 R

20341 GETAATTOCGCREATAATETCATTCETARTCATGCTCTAACACGTTTTACTATCTTTACT 20400
G ¥ ¢ A G NV I GNDALT®RTF FTTITF T
vV I ARVMSLVMML* HV L L 8§ L L
W * L R 6 * ¢ H W *» * ¢ 8§ N T F ¥ Y L ¥

20401 CAGAGTCGIGTATTGTCRAGTTTTIGAACCTCGCTCAGATTTAGRACGGGATTTTATIGAT 20460
g S R VL 8 8 F E PR S D»L E R DVF I D
R VvV v ¥ ¢ g V L NL A QI * N G I L L I
8 BE § ¢ I VK F *» T S L RFURTGF Y *

20461 ATGGATGATAATCTGTTTATTGCTARATATGGTTTAGRAGACTATGCATIIGATCATATA 20520
M D D NLF I A K Y GL ETUD Y A F D K I
WM I I CLLLUNMVY * K T™MHILTI I ¢«
Yy 6 * * § VY ¢ * I WF RIRULTCTI* § Y

FIG. 2 CONT.
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20521

20581

20641

20701

20761

20821

20881

20941

21001

GTTTATGGTAGTTTTAACCATAARGTTATAGGAGGT TTGCATTTGCTTATAGGCTTATTT
v ¥ § 8 F NH KV I 66 L HL L I ¢ L P

F M VYV LTI KUL®* EV CI CL *AYF
$ L W * F » p * § Y R R F A F A ¥ R L I

COTAGGAANAARANATCTAATT TG TTAATTCARGAG T T TTTACAGTATGATTCTAGTATT
R R K K K S5 N L L I QE-F L QZYDSE S8 I

¥V 6 K X N L I C * FKZSUP ¥ Y S MTITELVUVF
5 * E K K I * FVNJSTZ RUYF TV * F *» Y

CATTCATATTTTATTACTGATCAGCAGTGTCETAG TAGTAAGAGTGTTTGTACAGTTATT
H 8§ ¥ F I T D @ B C 6 8 8 ¥ 8 Vv C T Vv 1

I I v L L I R 8 V VV VRV F V O L L
8§ F I ¥ Y Y * 8 g V W * « * E C L ¥ 8 ¥

GATTTATTATPAGATGATT T IGT T TCTATTGTTAAGTCATTAAATTTGAGTTCTOTTALT
P L L L DO F V 8 I VK S L NL S CV 8

I Y Y * M I L F L L L §H* I * VvV V L V
* F I I R *» F CF Y € * VvV I XK FUETULC *

ARAGTTGTTAATATTAATGTTGATTTTARAGGAT TTTCAATTTATGTTGTGGTGTAATGAT

¥ vV ¥ NI NV DPFIEKDUP?P ¢ FMTILMWZCUCUND

¥ L L I L M L T L R I FNDLWLCLCO®CGUV M I
* 8 C * Y * ¢ * F ¥ G F 8 I Y V V Vv * *

AATARAATTATGACTTTTTATCCTAAAATGCRAGCCACTAATGATTGCGAAACCTGECTAT
N K I M T F Y P KM QA T NDW K P G Y

I X L » L P I L K €C K P L M I G N L A
* * N Y P ¥ L § * N A S H* * L ET W L

TCTATGCCTETTTTGTATAAGTATTTGAATSTTCCATTAGAGAGRGTCTCTTTATGGAAT
s M P V L ¥Y K Y L NV P L ERV S L W N
L ¢C L F CI &1 »* M FH * RE S L Y G I

F Y A C F V # v P EC $§ I R E 5 L F M E

TATGGTAAACCTATTARTTTGCCTACAGGCTGTATGATGAATGTTGCTARGTACACTCAA
Yy G K P I N L P T GG CMMWNUVAZK Y T @

Mm vV N L L I €L Q AV *» » M L, L § T L X
L w * T Y ¢« F A Y R L Y D ECC * v 8 &8

TTATGTCAGTATTTGAATACTACAACATTAGCTCTTCCTGTTAATATGCGTGTTTTACAT
L ¢ QYL NXNTTTULAVYVY PV NMURV L H
Yy vs 1 * I L Q9 H * L F L L I € Vv F ¥ I
I ¥ &§ vV F E Y Y NI 8 C 8 C *« Y A CF T
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21061

21131

21181

21241

21301

21361

21421

21481

21541

TTAGGTGCAGGGETCTGATARAGAAGTAGCTCCAGGTTC TG CTGTTTTAAGACAGTGGTTA
L G A G S D K E VA PG S AV L R Q W L

* ¥V Q 6 L I K XK * L Q VvV L L F * D S§ G Y
F R CRV * *» R § 8§ § R F CCPFEKTUVUV

CCATCTGGTAGTATTCTTGTAGATAATGATTTAMRCCCATTTETTAGCGATAGTTTAGTT
P $ G 8 I L VvV D N DL N P F V S D 5 L V
H L vV F L * I M I * THUL L A I V * L
T I W * ¥ § ¢ R * +«# F K p I C * R * F 8§

ACTTATTTTGGAGATTGTATGACTTTACCATTTGATTIGTCATTGGGATTTGATAATATCT
T ¥ ¥ 6 D C M T L P FDCHUWDTL ’I I s
L I L E I vV * L, ¥ HL I Vv I ¢ I *» =* Y L
Y L F W RIL YD PFF TTI* L 8 L G F DN I

GATATGTATGATCCTCTTACTAADMARATATTIGCTCAT TATAATGTGAGTAAGCATEESTIT
D MY D P L T KNI CGDY NV S8 KD G F
i1 ¢ M I L L L X I L VI I M +* V¥V R MUGEGTF

*Y v + § 8 Y ¥ K Y W * L *» O B * § W V

TTTACTTACATTTGTCATTTAATTCGTGATAAATTATCTTTGGCTGESTAGTGTAGCTATA
F T ¥ I C H L I R D KDL 8 L 6 86 8 vV a 1
L L T F V I * F \V I F Y L WV V V « L +
F ¥ L H L &§ F N 8 * » I I F G W * C 5 Y

ARAATTACAGAGTTTTCTTGCAATCCTGAT T TATATAAAT TARTGAGTTIGTTTTGCATTT
XK I ™ E F &8 WNADUL VY X L M 8 CF A F
K L Q 8 F L 6 ML I Y I N * * Vv V L H F
K N YRV F L B C * F I *» I NEILUPF C I

TGEACAGTTTTTTICTACTAATGTAAATGCTTCTTCTAGTGAAGGGTTTTTAATAGGTATA
W TV F C TNV N AJZS S S EGF Ih I G I
G Q F F VL M * ML L L V KGF *» + ¢ =«

LD S F LY * ¢ K¢CFVF * =~ R YV F NR Y

AATTACCTGEGTARATCTTCTTTTGARATAGATGGCAATGTTATGCATGCTAACTATTTG

N ¥ L 6 K &8 8 F E I D G NV M HAN Y L
I T W ¥ ¥ L L L K * M A M L C M L T I ¢

XK L P & * I F F = N R W Q C Y A C * L F

TTTTGGAGAAATAGTACAACATGEAATGGCGCTCCTTATAGTTTATTTGATATGACTARA
F W R N &8 T T W NG GA Y 8§ L F D M T K
F 6 E I V Q H G M A YV L I V Y L I * L N
v L E XK * Y N M E WRCUL * F I * Y D *
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21601 TTTTCTTTGAAATTGECTGGCACTGCTGTTGTTAATTTAAGACCAGATCAATTAAATGAT 21660
F &8 L KL A G T AV VELRZEPEDTGOTLHND
FL *NWILATELTILTUELTIELTI *DQTIN*MI
1 F F EI 6 WHUCCGC®*FIKTR RS I K *

21661 TTAGTITATTCTCTTATTGAAAGAGGTARATTATTAGTTCGCCATACGCGTAAAGAGATT 21720
L VY 5 L I ¥ R G KL UL VRDTTRUE K E I
* ¥F I L L L K E V N Y * F A I R V ¥ R F

¢

F 8 L F §$ ¥ * K R * I I 8 $ R Y A * R D

21721 TTTGTIGGTGATAGTCTTGTARATACTTGTTAGATCTCATTAARATCTAAACTATGTTAAT 21780
FVGDSLVNTC®* I 8L NILNTY VN
L L v I VvV L * I L ¥ R § H * I » T M L I
F C W * * 5 C K Y L L D L I K S8 X L ¢ *

21781  TATTTTTTTATTITTTTATTICTSTTATCOT I TTAATGAACCTCTTAATGTTGTGTCICA 21840
Y F F I F L F L L w F * *» T g * ¢ C V 3
I F L F F YF CY GG FNE P L N V V 8 H
L F F Y F F I § VM VLI MXMNILULMLILTCCL

21841 TTITAAACCATGACIGGTTTTTATTTGGTGATAGTCGTTCTGATTGTAACCATATTAATAA 21900
F K P * L V F I W * * § F * L * p Y ¥ =*
L N H D W F L F G D S R S D C N H I NN
I *+ T M T G F Y L v I V VY L I VT I L I

21901 TTTARAAATTAAAAATTTTGATTATTTGGATATTCACCCTAGTTTGTCCAACAATGETAR 21960
- F K N * K F * L ¥ & Y 8§ P * F V Q Q W =
L K I X N F D YL D IHUP S L €C N N G K
I * KL X I L I 1T W I P T L V CATMIUV

21961 GATTTCATCTAGTGCCGGTGATTCTATTTTTAAGAGTTTTCATTTCACTCCATTTTATAA 22020
D F I *» CR * F Y F # FE F 8 F H S & L =
I 58 8 8 AG PP 8 I F K S F HVPF TRPF YN
R F H L VPV I L F L RV F I S L D P I

22021 TTACACTGGCGAAGGTGATCAAATTATTTTTTATGAGGGTGTTARTTTTAATCCTTATCA 22080
L H W R R * 8§ N Y F L * G ¢ * F * 5§ L 8
Yy T 6 B ¢ D L I I FP Y E GV N F N P Y H
I T L A KV I KL F FMZBERV L I L I L I
22081 TAGATTTAAGTGTTTTCCTAATGGTACTAATGATETATEGECTTCTTAACARGETAAGATT 221490
* I *» VvV ¥ § * W o+ * *x 0 M A 8 * Q G K I
R F K CF P NG S ND V W &L L N K V R F
I o L &8 VF LMVV MMY GPF L TR * D
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22141 TTATCCTGCCTTATATTCTAATATGGCCTTTTTTCGTITATCTTACTTTTGTTIGATATICC 22200
L 8 ¢L I F * ¥ G L F § L 8 Y F C * Y 8§
Y R AL Y $§$ N M A F FRY L T F YV D I P
F I vV P Y I L T W P ¥ P V I L L L L I F

22201 TTATAATGTTICTCTTTCTAAGTTTAATTCTTGTAAAAGTGATATTTTATCACTTAACAL 22260
L * CF 8§ F * V *» F L * K * Y F I T * @
Y NV 858 L 8 K F N S ¢C X §$§$ DI L S L NN
L I M F L F L 8 L I L V K V I F Y H L T

22261 TCCTATTTTTATTAATTATTCTAAGGAAGTITATTTTACTTTATTAGGTIGTTCTCTTIA 22320
s ¥Y F Y * L F * ¢ § L F Y F I R L F 8 L
P I F I N Y 8 K E VY F TL L G C § L Y
i L F L L I I LR K F I L L ¥ * v vV Yy P?

22321 TTTAGTACCGCTTTGCCTTTTTARATCTAACTTTAGTCAGTACTATTATAACATAGATAC 22380
F 8 T AL P F * I * L * 8§ V L L * H R Y
LV PLCL F K S NP F S QY Y Y NTIUDT
I * ¥ R F A F L N L T UL WV 8 T I I T * I

22381 TGGCTCTGTTTATGGTTTTTCTAATGTTGCTTTATCCTCATTTAGACTGTATTTATATTTC 22440
W L C L WFF * ¢ CLE * FPRILJVYTULJYTF
6 8 VY G F 8 N V V Y P DL D C I VY I €
L AL FM YV FLMULTF I L I * 7 Vv F I 7

22441 TCTTAARCCAGGTTCTTATARAGTTTCCACCACTGCACCTTTITTITATCCTTACCTACTAR 223500
5 * T R F L * 8§ ¥ H H CTVPF?F ¥ I L T Y *
L K P G § ¥Y XK V¥ 85 TTAUPU FUL S L P T K
L L N Q V L I K P P P L HEL F Y P Y L L

22501 AGCTCTCTGTTTTGATARATCTAAACAATTIGTACCTGTACAGCTTGTTGATTCTACATE 22560
§ s L ¥ *» * I * T I CT C T G ¢ * F * M
A L C F D XK § K Q F VvV P V Q V VD S R W
K L §$ Vv L I NILMNWNILUYIL Y R L L I L D

22561 GAACARCGAGCGTGCCTCAGATATTTCTTTATCTGTTGCATGTCAATTGCCATATTCTTA 22 620
E Q R A CLRUY F F I ¢C L M $ I A I L L
N N ERAS DI S LSV ATCOQTULUPTYC Y
6 T Ts8 VP GgIVFIL YL LHUYVY N CH I V
22621 TTTTCGCAATTCTTCIGCTAATTATGTTGGCARGTATGATATTAACCACCOTCATAGTGE 22 680
F & § FF C * L C W Q V * Y * p R +« * y{
F R NS S§ANY WV G KY D I N HGOD S G
I F A I LLULIMULASMTIILTTUVTI V
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22681 TTTTATTTCTATTTTATCTGGTCITTTATATAATGTTTCTTGTATTTCATATTATGGTGT 22740
F Y P ¥ F I W S8 PF I * C P L Y F I L W C
¥F I 8§ I L 8 G L L YNV S C I S Y Y G V
v L ¥ L F Y L, v F ¥ I MZP L V F HIWMUV

22741 ATTTTTATATGATAATTTTACATCCATTTGGCCCTATTATTCTTTTGSTAGGTGTCCTAC 2280 0
I F I * « ¥ ¥ I H L AL L F F W *» v 5 Y
F L Y P NF TS T WPVY Y 8§ F G ROCUP T
Y P Y M I £ L HP PGP I I L L V G V L

22801 ATCTICTATTATTAAACATCCAATTTGTGTTTATGATTTTTTGCCTATTATTTTACAAGE 22860
I P Y ¥ » T 8§ NL C L * FP F A Y Y F T R
$ 8 I I X B P I CVYDVFLUP I I L Q G
H L L L L ¥ I @ F V FM I PF CL L F Y ¥

22861 TATTITATTATGTTTAGCTTTACTTTTTGTIGTTTTTCTATTATTPTTGTTATATARCGA 22920
Y F I M F 8 ¥ T F €CCPF 8 I I FP WV I *» R
I L L ¢ L AL L F V V F L L F L L Y N D
v FYY VvV *» L Y F L Lh F F Y Y F C VY I T

22921 TAAARTCTCATTARATCTAAACATGITATTAATIATTTTTATTTTGCCTACAACATTAGCT 22980
* I §$ L N L N ML L I I F I L P T TUL &
K s H * I *» T (¥ *» L F L F ¢C L Q H * L
I N L I K 8 KH V I N Y F Y F A Y N I 3

22981 CGTTATACGTGATTTTAATTGTACTAATTTIGCTATTAATGATTTABACACCACAGTTCCT 23040
vV I b F NCTNT FD-ATIDNDUILNTTUV P
L * V I L I ! vV L I L L L M I + T ¥ 0 F L
C Y R * P * I, Y * F C Y * « F K H H § 8

23041 CGCATAACTGAGTATGTTGTGGATCTTTCTTATGCTTTECGTACATATTATATACTIGAT 23100
R I S E Y V VPV S§ Y GL G T Y Y I L D
A * ¥V § M L WM VF L MV WV HTITIVYTULTI
S H K * Vv ¢ ¢ @6 ¢ F L WPF G VY I L Y 17 =

23101 CGIGTTTATTTARATACTACTATATTATTTACTGCTTATTTCCCTAAATCTEOTGCCAAT 23160
R VY L N T T I L F TG Y F P K S G A N
v £ I * I L L Y Y L L VI § L N L V P I
5 ¢ L F KY Y Y I I ¥ WL F P *» I W C Q

23161 TTTAGGGATCTATCTTTARAAGGTACTACATATTTGAGTACTCTITGGTATCAGARACCC 23220
F R DL &8 L K & T T Y L S T L W Y Qg K P
L G I ¥ * KRV L, H I * VvV L F G I R N P
F * 6 § I F K R Y ¥ I F E Y &8 L V 8 E T
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23221

23281

23341

23401

23461

23521

23581

23641

23701

TTPTTATCTGATTTTAATAATCCTATTTTTTCTAGAGTTAAGAATACTAAGTTCTATCTT
F L. 8§ P F NNG L F 8 RV KNTIZ KTULYV
F YL I L I ¥ vV F F L EUL R TI'L S ¢ ML
L F I * F * * W Y P F * § « E ¥ * VYV YV (¢

AATAARACTTTGTATAGTGAGTTTAGTACTATAGTTATAGG TAGTGTTTTTATTAACARC
N XK T L Y $ B8 F ¢ T I V I G5 V P I NN
I XK L ¢ 1 VvV §L Vv L * L * Vv V F L L T T

* * N F V * ¥ ¥V * ¥ ¥ 8 Y R * C F Y * @

TCTTATACTATTGTTGTTCARCCTCATAATGGIGTTTTGGAGATTACAGCTTGTCAATAC
§ YT I VYV QP HNGV L ETITA ATCGO QY
L I L L L F NILTIMVF WZRTULOTLUVYNT
L LYY CE€CSTS * W CFGDJYSTIL S I

ACTATGTGTGAGTATCCTCATACTATTTGTAAATCTARAGGTAGTTCTCGTRAATGAATCT
T M C E Y P HT I C K 8§ X G 8 8 RN E 8
L ¢V $§ I LI L F V NUL KUV V L VMZNIL
H Y VvV » vV g 5§ ¥ Y L * I * R *+ F 8 * + 1

TGGCATTTTGATARATCTGAACCTTTGTGTCTGTTCAAGARAAATTTTACTTATAATGTT
W H F D K 8 BE P L C L F K KUNF T Y NV
¢ I LI N L NLCUV C S8 RIX T L L I MTF

L A F *» * I * T F V 8§ V Q E X P Y L » ¢

TCTACAGATIGGTIGTATTTTCAT T T TTATCAASAACGTGGCACTTTTTATGCTTATTAT

s T D WL ¥ F H P Y Q ERGT TV F Y A Y Y
L Q I ¢ C I F X F I KNV ALV FMUIL I M

¥F Y RL VvV F 8§ F L 8 R TWUHUFULCDL L

GCTGATTCTGGCATGCCTACTACTT TTTTATTTAGT T TGTATC TTGGTACTCTTTTATCT
A D &8 G M P T T F L F 8§ L ¥ L G T UL L 8
L I L A CDL L L F Y L V C I L VvV L F Y 1L
¢ * F WHAY Y F F I * F V § W Y § F I

CATTATTAL&JlLLbCCTTTGALllb1AATGQTATATCTTCTAATACTGATAATGAGACT
H Y Yy Vv L P L T CNATI S S XN T D NE T
I I M F ¢ L *# L v M L ¥ L L I L I M R L
$ LL CF A F DL * €C Y I F * Y ¥ % *« p

TTACAATATTGCGTCACACCTTTGTCTARACGCCRATATCTTICTTARATTTGACAACCGT
L QY wW Vv TP L S KR Y L L K F D NR
¥y ¥ I 6 8§ K L ¢ L N A NTT P L NL T TV
¥ T I L &6 BT F V = T P I 8 8 * I * g p
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23761 GGTGTTATTACTAATGCTGTTGATTGTTCTAGTAGTTTCTTTAGCGAGATTICAATGTARA 23820
G v I T N AV D C S8 8 8 F F 8 E I Qg C K
v L L L. M L L T VvV L VV S L A RFUN VK
w ¢ Y ¥ =+ C C * L ¥F * * F L * R D 8 M *

23821 ACTAAATCTTTATTACCTAATACTGGTGTTTATGACTTATCTGETTTTACTGTTAAGCCT 231880
T ¥ § L, L. P N T GV Y DL S G FTUV K P
L N L Y Y L I L VF MT Y L VL L L &L
N *» I F I T * ¥ W CUL * L I W F ¥ ¢ * pn

23B81 GTTGCAACTGTACATCGTCGTATTCCTGATTITACCTGATTGTGACATTGATARATGGCTT 23940
vV ATV HRRTIPDL PDCDTIDIE KWL
L ¢ L Y I vV ¥ L I ¥L I VTULTIUNGTL
C C N CT S B8 Y & * F T * L » H * *x M A

23941 AACARTTTTAATGTACCCTCACCTCTTAATTGGGAACGTAARATTITTTTCTAATTGCARC 24000
N ¥ F NV P 8 PL N WEW RIKTIUVFSNICLCN
T I1 L M ¥ P H L L I GN VX F F L I A T
* ¢ F * C T L T & *# L G T * N F F * L Q

24001 TTTAATTTGAGTACTTTIGCTTCGTTTAGTTCATACTGATTCTTTTITCTTIGTAATAATTIT 24060
F ¥N L § T L “x RL V H T D $ F S C NN F
L I * VvV L ¢ ¥® ¥V * F I L I L F L VI I L
L » F E Y F A § F 8 &Y » F F FP L * * F

24061 GATGAATCTAAGATATATGGTAGTIGTTTTAAGAGTATTCTTTTAGATARATTTGCCATA 24120
P E 8 K I Y G § CF K S I V L D KFATI
M N L R YMV V V LRV L F * I N L P Y
# *x I ¥ D I W * L F * E Y C F R * I C H

24121 CCCAACTCCAGACGATCTGATTTGCAGTTGGGCAGTTCTGETTETCTGCAATCTTCTAAT 24180
P ¥ § R R S DL QL G 8§ 8 G ®» L @ 8 8 N
P T PDD LI C S§ WAV L V F CWN L L I
T ¢ L @ T TI * F AV G Q F W VF S A I F =~

24181 TATAARATTCACACTACTICTAGTTICTTGTCAATTGTATTATAGTTTGCCTGCAATTAAT 24240
¥y K I b T T S§§ 8 8 C Q L ¥ ¥ &L P A I N
I K L T L L L v L VN C I I V C L Q@ L M
L *»®W * H Y F * F L 8 I v L * F A C N *

24241 CTTACTATTAATAATTATAATCCTICTTCTTCGAATAGAAGCTATECTTITTAATAATTTT 243C0
v T I N N ¥ H P § § W N RR Y G F NN F
L . L ¥ I 131 L L L GI EGMUV L I I L
cyy * * L * 58 F F L BE » K V W F *» » §
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24301

24361

24421

24481

24541

24601

24661

24721

24781

AATTTGAGCTCTCATAGTGTIGTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTT
¥ L § 8§ H § V V Y 8 R Y ¢ F 8§ V N NTF
I *A L I VL FT™HUV IV PP L L I I L F

* F EL § * C CL L T L L F F C * ~» ¥ F

TGTCCTTGTGCTARACCTTCTTITTGCTTCAAGTTGCAAGAGTCATARACCACCTTCTGCT
¢c P C A K P S F A & 8 C X 8 H K P P 8§ &
vV L ¥V L N L L L L QV ARV I NUHTILULTL

L s L.¢* TFPF F CPKILOGQES T T F C

TCCTGTCCTATTIGGTACTAATTATCGTTCTTCTGAGAGTACTACTGTACTCGACCACACT
s ¢ pPp 1 G TDNYZRSCE S TTUV L DHT
PV L L VLI I VLV RVY L L Y 8 T T L
F L 8 Y W Y * L 58 FL * E Y Y CT R P H

GACTGETGTAGGTGTTCTIGTTTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGT
D W CRCGSCTULGPDOPTITA ATYTDTETRSTSECSC

T GV G6 VLV YULIDLM*TLULMTTILGTELV
* L VvV * VY FLFT*S Y UNG CTL®* P * Vv L

TCTCAAAAMAARGTCTCTGCTTCETCTTGETGAACATTCTGCAGGOTTCGGTGTTGATGAA
$§ ¢ K K 8§ L V6V GG EHUCAMAMGUP G V D E
L X K 8 L W L V. L ¥V N I Vv Q ¢ &8 V L M K
F § K KV §G6G WCW * T L CR V R C * =+

GABRAGTETCETC TATTGEATGGATCATATARTGTTTCTTGTCTTTETAGTACTGATECC
E K C GV L B G S Y NV S CL C S T™TD A
K 8 VvV ¥ WMDUHTIMPFUL VP V VY L M P

R K Vw C¢C I ¢ W I I » C F L &5 L * Y * (C

TTTCTAGGTTGGTCTTATGACACTTGQGTCAGTAACAACCGTTGTAATATTTTTTCTAAT
F L G W 8 Y DT CV S8 NNXRCDNTIVF S N
F * vV L M TUL AS VT TV VI P PLI
L 8 R L V L * H L R Q * Q P L * Y F F »

TTTATTTTARATGGTATCAATAGTCGTACCACTTGTTCTAATGATTTATTGCAGCCTAAT
F I L ¥ ¢ I N §§ G T T CC S N D L L @ P N
L ¥ *» M V 53 I VV P L V L M I Y ¢ § L I

F Y FP KW Y 0 * W Y H L F * * P § A A *

ACTGAAGTTTTTACTGATGTTTGTGCTTGAT TACGACCTTTATGGTATTACAGGACRAGGT
T E V F T DB V ¢ V D Y DL Y G I T 6 QQ @
L K F L L M F VLI TTUVF MV L @ D K V
Yy * § F Y ¢« ¢ L C * L R P L W Y ¥ R T R
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24540

24600
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24720
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24841

24901

24861

25021

25081

25141

25201

25261

25321

ATTTTTAAAGAAGTTTCTGCTGT TTATTATAATAGCT TGGCARAAT CT T T TGTATGATTCT
I F K E YV 8§ AV Y YN S W QNILIWLY D S
F L K K FP L L F I I I V G K I P O M I L

Yy F * RS F CCL L * *» L A K S F V *» F

AATGGCAACATTATTGGTTTTAAAGATTTTCTTACTAATARAACATATAATATTTTCCCT
N ¢ N I I 6 ¥ K D F V T N K T Y NI F P
M A& TIL L VL KX L L L I KHITIUF 3 L
* W Q H Y W F * R F € Y * * n§ 1 ¥ ¥ § p

TCTTATGCAGGARGAGTTTCTGCTEGCTTTTCATCAAAATGCTTCCTCTTTGGCTTTACTT
C Y A G R YV 8§ A A F HQ N A S 8 L AL L
v M Q E E P L L L F I KM UL P L WIL Y F

L L ¢ R K 8 F ¢C CF 8 8 K CPF L F GF T

TATCOTAATTTAALATGTACCTATGTITTGAATAATATTTCTTTARC TACTCAGCCATAT
Y R N L K ¢ 8 ¥ V L N NI §$ L T T ¢ P Y

I vl *»* NV AMVF* I I F L * L L 8 H I
L 8§ * F KM +* L CF E * Y F F NY 8§ naA I

TTTGATAGTTATCTTGCTTCCETTT I TAATGCTGATAATTTAACTGATTATTCTGTTTCT
F b 8 Y L 86 C VvV F N ADNULTTDY & V 8
L ¥ viILVAFLMULI I * L I I L F L
F * * L, 8 WL RUP™* ¢ * * F N * L F CF

TCTTGTGCTCTTCCCATGCCTAGTGETITTTGTGTTGATTATARCTCACCTTCTTCTTLC
S ¢C A L R MG S GG F C VDY NS P S &8 5
L v L » AWV V V F V L I 1 T H 1L L L P
F L C 8 8 H G * WPF L C?*¥ L * L T F F F

TCTTCECGTCATAAACGTAGRAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGARCCC
8 8 R R KRR S I 8 A 8 Y RF VY T F E P
L R VV ¥ V E V P L L L I ¥V L L L L N P

L FA S *~ T * KY P CF L S PF CY F * T

TTTAATGTCAGTTTTGTTAATCACAGTATTGACTCTGTGEETGGTCTTTATGAGATCAAR
F N VvV 8§ F V N D 8§ I E § V G666 L Y E I K
L M §s VL L M TV L S5 L WV VF MZ®R S§ K

L * ¢ Q F ¢ * * QY = ¥ € G W S$ L * D Q

ATTCCCACTAACTTTACTATAGTTGGTCAAGAGGAATTTATTCARACTAATTCTCCTARA
I P T NVFTTI1I V G Q EE F I Q T X 8 P K
¥F » L T L L * L V KRN L PF K L I L L K
N 8 H » L ¥ ¥ 8 W 8 R B I ¥ § N ¥ P 8§ *
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25381 GITACTATTGATTGTTCTTTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTG 25440
v T I DCS L F V C 5N Y A ACHDUL L
L L LI VLY L &8 VL I MMQULAMTYC
§ ¥ ¥ * L F F I CL F * L C 8§ L P * L I

25441 TCAGAGTATGGCACTTTTTGTGATAATATTARTAGTATT TTAGATGAAGTTAATGGTTTA 25500
S E Y 6T F CDUNTINSTITILDEUWVDNGL
¢ 8 M AL FVITI LIV F * MZEKTULMUVY
V R V W H F L ¥ « Y % » Yy P R * & %« W P

25501 CTTGATACTACTCARTTGCATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCC 25560
L DT T QL HV A DTULMUGOEV TIL § 8
L I L L NCM* L I L L ¢ K V 8 H L A P
T * Y ¥ § I A C B8 * ¥ 8 ¥Y A RCH T * L

25561 AARTCTTAATACTAATTIGCATTTTGATGITGATAATATTAATTTTARATCOCTAGTTGGA 256 20
N L N T N L H F DV DN INUPIEKSTILUV G
¥ L+ 1 p 1 €¢I L ML I I L I L N P * L D
Q 8§ * Y * F A F ¥ ¢ * ¥ ¥ * F * I P § W

25621 TGTTTAGGTCCACACTGCGGTTCITCTTCTCGTTCTTTTTTTGAAGATTTATTIGTTTGAS 2 5680
¢ L 6 P H C G S8 8 53 R & F F EDULLF D
v * VH TAUVL L L VL F L K I Y ¢ L T
M F R $§$ T L R FF F 8 F F F *» R F I V *

25681 AAAGTTAAACTTTCAGATICTTGGTTTTGTTGAAGCTTATARCAATTGTACTGGTCCTAGT 25740
K ¥ KL 8 pv 6 F V EATYN NI NTGCTGUEG S
K L ¥ P g M L VL L KL I T I VL V V Vv
Q 8 * T F RCWFC * 8 L * O L Y W W *

25741 GAAATTAGAGATCTTCTTTIGTGTACAATCCTTTAATGGTATTAAAGTTTITRCCTCCTATT 25800
E I R DL L CV Q 8 F N G I KV L P P I
K L E I F F V Y NPILMVUV L EKEUPC L L F
* N * R § 8 L ¢ T I L * W ¥ * &8 F A 8§ ¥

25801 TTETCTGAATCTCAAATTTCTGGTTACACCACAGCCGCTACTCTTECTCCTATEIIPCCA 25860
L § E 8 QI 8 6 Y TTAOATUV AAMNTF P
¢ L N L XK F L VTP ¢ P L L L L L C F H
PV * I 8 N F WL HHSE R Y CC C Y V §

25861 CCATGGTCAGCAGCAGCTGGCATACCATTTTCTCTTAATGTACAATATACAATTAATGAT 25920
P W S A A A G I PF S8 L NV @Q Y R I NG
H G Q ¢ ¢ LAY HF L I M Y N T ETL MV
T M v 8§ 8 § W H T I F 8§ * ¢ T I * N * W
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25321 TTGGGTGTTACTATGGATGTTCITAATAMAAATCARAAGTTGATAGCTACTGCTTTTAAT 250980
L 6 VTMDUV LN KUVNIQKLTIATA ATFN
W VL L WMFILIZKTIZKS®* *¥ L L L L I
F G C Y Y G C 8 * *# K 8 KV B § Y CF =«

25981 AATGCTCTTCTTTCTATTCAGAATGGTTTTAGTGCTACCARCTCTGCACTTGCTAAAATA 26040
N A L L 8§ I @ N & F &8 A TN S A L A K I
M L F F L F RMUVY LV L P T IL H L L K Y
* ¢ 8§ 8 F Y 8 E WP F * ¢ ¥ QL CT ¢ * N

26041 CAAAGTGTIGTTAATTCTAATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAAT 26100
Q 8 VV N S NAQATILDNGSTILIL'QQ L F N
K vV L L I L ¥ L KHUL I V CY SVN UYL I
T K ¢ ¢ * F *C 8§ 8 T * * F YV TAT T *

26101 ARATTIGGTGCAATTAGTTCTTCTTTACARGAAATTTTATCTCGTCTCGATGCTTTAGAG 261 €0
K F GA I 8§88 S L g E I L S8 RULDATIL %
N L V Q2 L VL L ¥ K K F Y L V § M L * R
*I1 W C N * F F F TRUNF I &8 8§ R CPF R

26161 GCTCAGGTTCAGATTGATAGGCTTATTAATGETCGTTTAACTGCTTTRAATGCTTATGTC 26220
A Q V Q I DR LI N GRULTTSZBZTILUNATYV
L R F R L I G L L M V V *# L L, * M L M S
G 8§ G § D * * A Y * WS F NOCTPFIXKTOCTLCC

26221 TCTCAACAGCTTAGTGATATTTCTCTTGTARAATTTGGTGCTGCTTTAGCTATGGAGAAG 26280
S § Q L 8 DI 8§ L ¥ K F ¢ A A L A ME K
L N 858 L VvV I F L L * N L VvV &t 1L » & W R R
L 8§ T A *» * ¥ F 8 C KI W CCUVPFP S Y G E

26281 GTTAATGAGTGTCTTAAAAGTCAATCTOCTCGTATTAAT TITTCTGGTAATCATAATCAT 26340
vV NE CV K S Q 8§ P R I NTFCGN UGN BRB
L M 8V L XV NL LV L I F V VMUV ITI
G * * v ¢ * K 8 I 8 5 Y * F L W * W %~ 5§

26341 ATTTTGTCATTAGTTCAAAATGCTCCITATGETTTGTIGTTTATGCATTTTAGTTATAAR 26400
I » § L V Q N A P Y GL L FMHTF S Y K
F ¢ H * F XML L MV ¢CCLCTIUGLV IN
Y F vV I 8 8 K ¢ 8 L WF VvV V Y & F * L *

26401 CCTATTTCTTTTAARACTGTTTTAGTAAGTCCTGGTTTGTCTATATCAGETGATGTAGET 26460
P I 8 F KTV L V S8 P G L ¢ I 8 G D V G
L F L L, K L ¥ *» » ¥ L Vv C V ¥ Q V M %« ¥
T Y F F * N C P 8§ K § W F V ¥ I R *# C R
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26461 ATTGCACCTAAACAAGGGTATTTTATTAAACATAATGATCATTGGATCTTCACTOATAGT 26520
I A PR QG Y F I KHNDUHWMEPFTOG 8§
L HL N K G ILLNTIMMTETITGT CS S STL VYV
¥y € T * T RV F Y *+ T « * 8§ L DV H W *

26521 TCTTACTATTATCCTGAACCARTTTCAGATARARATCTTGTTTTTATGAATACTTOTTCT 26580
S ¥ Y ¥ P E P I 8 D KNV V F M NTC 8
L T I I L ¥ Q F Q I X M L P L * I L V L
F L L L § * T N F R * K ¢ C f ¥ BE Y L F

26581 GTTAATTTTACTAAAGCGCCTCTIGTTTATTTGARTCATTCTGTACCAAAATTGTCTGAT 2664 0
vV N F T KA P LV Y L N H S YV P KL 8 D
L I L L XRLUL F I * I I L ¥ ¢ NTOCUL I
¢ * P Y # § A 8§ ¢ L FE S F CT XK I V *

26641 TTTGAATCTGAGTTATCTCATTGETTTAAAAATCAAACATCCATTGEGCOTARTTTGACT 267 00
F E $ E L 8 HW  F KNOQT S8 I A PNILT
L N L 8 ¥ L I G L K I XK H?P L R L I * L
Fo* I * VvV I §8 L V ¥ K 8§ NI H CA * F D

26701 TTAAATCTTCATACTATTAATGCTACTITTTTAGATTTG TATTA"I‘GAGATGAATCTTATT 26760
L N L H T I ¥ ATV F L D L Y Y BE MUNIL I
* I F I L L ML L P * I ¢ I MR * I L F
F K § 8 Y Y * ¥ P P R F V L ¥ DE 5 Y

26761 CRAGAGTCTATTAAGTCTTTGAATAATAGTTATATCAATCTTARAGATATAGGTACATAT 26820
 E 5 I K § L NN S Y I N L Kb I G T Y
K 8 L L §L * I I V I 8 I L K I * VvV H M
g RV Y *+ VYV F E * * I, ¥ 0 8§ R Y R ¥ I

26821 GAAATGTATGTAAARTGGICTTCETATGTTTGGCTACTAATTTCTTTTTCATTTATAATE 26880
E M ¥ V X ¥ P W Y V W L L I & ¥ § F I I
K ¢CM * N 6L GMFGY *¥ F L F H L * Y
* N VT K MATL VY ¢ L ATNTFUPFPUF I ¥ N

26881 TTCCTTGTATTGCTCTTITTTATATGTTIGTTGTACTGETTGTGETTCTGCATATIITACT 26940
F L VvV L L F P I C CCTGOCGUSATCTF 8
$§ L Y ¢ 8 F L ¥V V VL VV VYV L HV L Vv
I P ¢C I AL PF Y ML L Y WL WPEFCMTEF *»

26841 AARIGTCATAATTGTTGTGATGAGTATGGTCGTCATCATGATTTICTTATCAAAACATCT 2700 0
XK ¢ H N C CDE Y G GHHDP PV I KT §
N vV I I v VM S§$MV V I M I L L S K H L
*M 8 * L L * * V W W S 8 * F C Y O N I
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27001

27081

27121

27181

27241

27301

27361

27421

27481

CATGATGATTAGAATCTCTTGTCAGATCTCATTAAATCTARACTTTATTTATCCACGTTT
H Do D * N L L S DL I K S KILUY L WTTPF
M M I R I 8 C 0 I 8L N L NP I ¥ ¢ R L
$ *» * L E $ L VRS H** I * T L P M D V
GGAGACCTAGCTACACACATTCTCTTGTTATTAGAGAATTTGGTCTTACAAACCTTGAAG
G b L AT HI L L L L E N L VL QT L K
E T * L H TP B3 CY * R I W C Y K p » R
W R P 5§ Y TH S L VI R E PF G V TN L E

ATTTGTGTCTAAAGTATAATTACTGTCAACCTAT TG T TGETTACTGTATTGTACCTTTAR
i ¢ Vv *5 1 1 TVUNILILULUYVY TV L Y L *
F v § KV * LL, 8T Y CW L L Y CT P K
D L € L K Y UNY CQPI V G Y €C I V P L

ATGTTTEETETCGCAAGTTTGGCARATTTGCTTCTCACT TTACATTACGTAGTCACGATA
M F G VvV A 8§ L AN L L L T L H Y V V T I
C L v 8 Q VW QI CCF 8 L Y I T * 8§ R Y

NV WCCRIEKTFGGKPFAS HPF T L R & HD

TTTCCCATAGTAATAATT T TGCTET TG TAACTAGTTTTAC TACTTATGATAATAL TG TIT
F ?»p I VvV I I L VL * L V L L L M V I L F
F p * * » F W C L N *» F Y Y L W * Y C F

I 8 H 8 N ¥ F 6 V V T 8 F T T Y GG N T V

CTGAGGCTCTGTCTAGATTAGTTGAATCAGCTTCTGARTTTATTGTTTEGCGTCCAGAGE
L R L, C L D * L N Q L L N L L F G V Q R

¥ g C vV *» T § * I 8 F * I Y CL A CR G
$ E AV B R LV E S AS EPF I V W JRATE

CACTTAATARGTATGGTTGATTTATTTTTCAATGATACTGCTTGGTACATAGGACAGATT
H L I 8§ M VDL P FNDDTAWUY I G Q I
T *» * VW L I Y F 5 M I L L G T * DR F

A L N K Y G * F I F Q * ¥ C . V H R T D

TTAGTITTAGTTITATTITGTCTTATTICTTTAATC TTTGTTGTTGCTT TTTTAGCARCT
LV L VL FC¢CL I &8 L I P V V A P L AT
* F * P Y F V L F L * 8 L L L L F * Q L
F 8§ F 8 P I L 8 Y F F NL COCOGCUPFP F 8N

ATTAAGCTTTGTATGCAACTTTGTGGTTTTTGTAATTTCTTTATTATTTCACCTTCGGCT
I X L. ¢ M gL CGPCNU FUFTI I 8 P 8 A
L 8 F V CNPF WV V ? V I 8 L L F HUL R L
Y *» A L Y AT L W ¥ L *» F L Y ¥ F T F G
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27541

27601

27661

27721

27781

27841

27901

27961

28021

TACGTTTATAAARGAGGTATGCAGTTGTATARGTC TTATAGTGAACAAGTTATACCACCC

Y Vv Y K R G M QL ¥ K5 ¥ 8 E Qg V I p P
T F I K E Vv ¢ 8§ ¢ I 8 L I VvV N K L Y H P

L R L * KR Y AV V ¥ Vv L * = T g§ Y T T

ACTTCAGATTATTTAATCTAAATCTAAACATTATGAATAAATCTTTTCTTCCTCAATTTA
T 8§ D Y L I * I * T L * I N L F F L N L
L @ I 1 * S8 K S8 KH VY E * I F 8 8 8 t ¥
H F R L F N L N L NI M NIZXK S F LUPQ F

CTTCTGATCAAGCTGTTACATTC T TAAAAGAATGCAATTTCTC TP TGGGTGTAATACTAC
L L I K L L H 8§ * KNG I 8 L WV *~ vy ¥y
F # 8 8§ ¢ Y I L KRMEVF L F G CNTT

T 8§ D ¢ AV T F UL XK 8 WNVF S§ L G V I L

TTTTTATTACTATCATATTGCAGTTCGGTTATACGAGCCGTAGTATCTTTGTTTATCTTA
F L L L 8 ¥ ¢ 85 s vV I R AV YV C L F I L
F Y Y Y H I AV RULUYZE P * Y V CL 8§ Y

L F I T I I L QF G Y T S R S MVF V Y L

TCAAGATGATTATTCTTTGGCTTATGTGGCCATTGACTATCACCTIGACTATATTTAATT
§ R * L F P &L C G H * L 58 P * L ¥ L I
Q P DY 8 L A Y V A I DY HULDUVYTI * L
I KM I I L WL MWPUL TTITULTIT PN

GTTTTTATGCTTIGAATAATGCTTTTCTTGCATTTTCTATAGTGTTTACTATTATTTCTA
vV F ML * I ML F L HEHF L * C L L L F L

F L ¢ ¥ E * ¢C F 8 C I ¥ Y &V Y Y ¥ F Y
¢C F Y A L ¥ NA FL APF S I VF TTI I 8

TIGTTATATGGATTC T T TATTTTGT TAATAGTATTCGECTTT TTATTRGRACTGGCAGTT
L L ¥ G F F I L L IV F G F L L E L A V

C Y ™M pbPb § L F ¢ * * Y 8 A F Y » N W Q@ L
I v I w I L Y F vV N 8 I R L F I R T G 8§

r
GGIGGAGTITTAATCCAGAGACCAATAATCTTATGTGTATTGATATGAAAGGCAACGATGT
G G V L I Q R P I I L C WV b I * K A R C

vV E F *» §S RD Q@ * 5 Y VvV Y » Y E R Q D V
W W S8 FNPETUNWUNILMUGOCTIDMIEKGCI KM

TTGTTAGGCCAGTTATTGAGGACTATCACACATTARCTGC TACTGTTATTCGTGGTCATC
L' L 6 QL LR T I TH * L L L L B Vv vV I
¢ * A S Y * g L $ H I N C Y € Y & W 8 s
F vV R P V I ED Y HT L T A T V I R G H
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28081 TTTATATACAGGGTGTCAAACTTGGCACTGETTATACTCTTTCAGATTTGCCCGTATATG 28140
F I ¥RV 8 NL AL VI L P QI CP Y M
LY T G CQTWHWWLY S FRTFARTIC
L Y I Q 6 V K LG TG YT UL S DL P V Y

28141 TTACTGTAGCTAAGGTGCAAGTACTTTGTACCTATAAACGTGCCTTTTTAGATAAGTTAG 28200
L L * L R C K Y F V P L N V P F *» I § =
¥y ¢ 8§ *» G A 8§ T LY L * T CL F R * VvV R
vV T VvV A K V Q VvV L €T Y KRATFULDIK L

28201 ATGCTTAATAGTGGTTITCCTCTTTTTCTTARGTCTARAGTTGGTARCTATOOTTTACCGT 28260
M L I VvV V L L F L L 8 L K L VvV T I VvV ¥ R
c » * W P C CF C * VvV * § W *» L § F T Vv
D VvV N 8§ G F A V F VK S8 XK V G N Y R L P

28261 CTAGTARACCTAGTGGTATGGATACTGCCTTGTTAAGAGCTTAAATCTAARCTATTAGGA 28320
L V N L VV W I L PC™* E L K 8§ KL L G
* * T « W ¥ 6 Y C L VXK S L N L N Y *~ D
S 8§ K P §$ G M DT AULTUL®RUB* I *» T I R

2B321 TGICTTATACTCCCGGTCATTATGCTGCAAGTAGAAGCTCCTCTGGAAATCGTTCAGGAR 28380
¢ L I L PV I ML EUVEMAUPTLETIUV g B
vV L ¥ § R § L C W K * K L L W K S8 F R N
M 8 ¥ T P G H Y A CGC 8 R 8 8 8 & N R § G

28381 TCCTCAACAAARCTTCTTGGGCTGACCAATCTGAGCGARATTACCABACCTTITAATAGAG 28440
§ 8 R K L L ¢ L TWNILJSETITU KUPILTIE
P Q BE N P L G * P I * A K L P N L * % R
I L K K T 8 W ADGRSEURNYOQTTFNR

28441 GCAGAARAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCAC 28500
A E XK PN L N 8 L CLL NUHZXZETTLS H
Q K N P T * I HCV Y S T TURI KUY VY B T
G R KT Q P X F TV ST QP QGNTTIZP

28501 ATTATTCCTGGTTCTCCGGGATCACTCAATTTCAAAAAGGTAGAGACTT‘I’AAATTTTCAG 28560
I I P & & P G 8§ L N P K K VETULNTF Q
L F L V L R D H § I § X R * R L * I F R
H Y 8 W F &8 ¢ 1 T Q F Q K GRDF K F 8§

28561 ATGETCAAGGAGTTCCCATTGCTTTCGGAGTACCCUCTTCTGAAGCAAAAGGATATTGAT 28620
M v K E F P L L 8 E ¥ P L L K Q@ KD I @
w 58 R §8 §8 H C F R S T P F *» 8 KR I L V
D 6 ¢ G V P I A F GV P P S E A K G Y W
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28981
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ATAGACACRGCCOGCETTCTTTTAAAACAGLYGATGETCAACARAAGCAGTTGTTACCGA
r D T A G VL L K ¢LMVNIX S S C Y R
* T Q P A F F * N § * W 8 T K AV V T E
¥ R H $ R R S F KTADGQQ K g L L P

GATGGTATTTCTACTATCTCGCTACCGGCCCATATGCCAATGCAT CCTATGGTGAATCCC
D ¢ I 8 T I &S V P AHM P MUEUZPMUVNTP

M vV F L L 8 R Y RUEICOQU GCI UL W * I p
R W Y F Y ¥ L G TGP Y A NA S Y G E 8

TCGAAGGGGTCTTCTGGGTTGCTAATCACCAACCTGACACT TCTACTCCCTCCGATGTTT
$ K ¢ § § ¢ L L I T KUILTULUL L P P M F

R R G L L G ¢C * 8 p 8 » H F Y § L R C F
L E G V F W Vv 2 N H QA DT S T P S D V

CGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGETT TCCGCCO TGO TACCATTT
R @ 6 T L L L XK KL §8§L L G F RL Y R F

vV K & 8 ¥ ¥ 8 R § Y P Y * VvV 5§ A W ¥ D F
$ 8 R D P T TQEAI P T RPF P PG T I

TECCTCAAGCGCTATTATG TIGAAGGCTCAGGAAGGTCTGCTTLTAATAGTCCGACCAGE TT
¢ L ¥ A I M L KA QEGULULILTIUVDOQYV
A 8§ R L L ¢ * R L R KV C F * *» 5 T R P
L P Q G Y Y V E G S GR 5 A 8 N B3R P ©

CACGTTCTCAATCACGTGGACCCAATARTCGTTCATTAAGTAGAAGTAATTCTAATTTTA
H VvV L N H VvV D P I I'VH ¢ V EV I L I L

T ¥ &8 I T w T Q *» 8 F I K ¥ K ¥ F % ¥ «
S R 5§ Q 8 R G P N NR § L 8 R 8 N & N F

GACATTCAGATTCTATAGTARAACCTGATATGGCTGATGAGATCGCTAATCTTGTTTITAG
p 1 Q I L * * N L I WL MR S L I L B =*

T FR F Y § KT * ¥ G *« * D R * g ¢ F 8
R H 8§ » 8§ 1 ¥ XK P b MADRETIZBANILUVL

CCAAGCTTGGTAAAGATTCTARACCTCAGCAAGTCACTAAGCARBATGCCAAGGAARTCA
P 8 L V K I L N L 8 K 8§ L 8 KM P R K 8§
Q A W * R F » T 5 A § H * A K ¢ Q G N @
A K L ¢ KD 8 K P Q Q ¥ T K @Q N A K E 1

GGCATAAAATTTTARCARAACCTCGCCAARAGCEAACTCCTAATARACATTGTAATGTTC
G I K F * Q N L A K §8 E L L I ¥ I vV M P
A * N F N K T 8§ P X A N § * * 7T §, * C 5

R H K I L T X P R Qg KR TP N K HCUNV
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28161 AARCAGTGTTTTGGTAAAAGAGGACCTTCTCAARATTTTGGTAATGCTGRAATGTTARAGC 289220
N § VL V X EDL L XK I L VML K C * 8
T VvV F W * KRTVF S KF W *» ¢ * N V K A
g Q C F G K RGPS QNF G NAEMILK

29221 TTGGTACTAATGATCCTCAGTTITCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCTT 29280
L v L M I L 8 F L F L Q N * L L H Q V L
WYy » » 8 58V s Y 8§ CR I § 8 Y TRZC P
L 6 TN D VP Q F P I L A B LAUPT P G A

29281 TTITTCTITGGTTCTAAATTAGACTTGGTTAARAGAGATTCCGAGGCTGACTCACCTGTTA 29340
F 8 L v L N * T W L K E I P R L T H L L
¥ L w ¥ * I R L @ * KR F R G * L T C *
F F F G 8§ K L D L V K RD & 8 A D 8 P V

29341 AARGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTITGATAGTACTTTACCAGGCT 28400
K M F L N F I I L VLL GG L I V L Y Qg A
R C F » T 858 L F WP F Y ¥ V * * Y F T R L
K D VvV F E L HY &8¢ S ¥ rR FP S T L P G

29401 TTGAGACAATTATGAAAGTTCTTGAAGAGAATTTARATGCTTACGTTAATTCTAATCAGA 29460
L R @ L * K F L K R I * M L T L I L I R
* DN Y BE 5§ 8 * R EFKCUL R * F * 8§ E
F BT I M KV L E ENILUN AY V N 5§ N Q

29461 ACACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTAAAAGAGETGTTAAACAATTAL 28520
T L I L £ R * V L N L 8§ vV K B V L N N ¥
H * F » F V B F * T 8§ A * X R C * T I T
N T D S8 D 8 L 8 8 K P Q R KUZRG VY K Q L

29521 CAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATITCAAATGATTITA 29580
@ ¥ 8 L T L L ¥ * V L V L 8 T F Q M I L
R T VvV »« L 8 * F XK ¢CW Y 8 A HPF K *» F Y
P EQ F O &8 L N L &€ a4 G T Q H I 8 ¥ D F

295871 CTCCTGAGGATCATAGTTTACTIGCTACTCTTGATGATCCTTATGTACRAGACTCTETTE 29640
L L R ¥ I V¥ L L L L M ¥ L M * KT UL L
s * g 8§ * F T CYyS§* *» 38 L CRURULCZC
T P E D H 8§ L LA TULDDUPY V ETDS V

29641 CTTARTGAGAATGAATCCTAARTTCGACACTAGGTGGTAACCCCTCGCTATTATTICGGART 29700
L N E N B 8 * F D TRW *» P L A I I R N
L M R M N PN S T L G G NP S L L F G I
A *» % E * I L I R H * VvV VvV T P R Y ¥ 58 E
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29701 AGGACACTCTCTATCAGAATGAATTCTTGCTGTAATAACAGATAGAGTAGGTIGTTACAG 29760
R T L § I R M N S5 C CNNDRR®* § R L L Q
G H S5 L §S E # I LAV I TDUZRUVG C Y R
* DT L Y Q N EF L L * * g 1 BE * VvV VT

29761  ACTATATATTAATTAGTAGAAATTTTATATTTAGACATTIGATTGTTAGAGTAGTTATAR 29820
T I ¥ ¥ L VvV E I L ¥ L p I * L L E * L =
L Y I N * * K F Y I *T F DOUC* 8 8 Y K
D ¥I L I 8 RNTF I FRUHULTIUVYRVV I

29821 GETTTAGCTGTACGTATAAACGCCTCCGGGAAGACCTATCAATTGTAGTOITTAATATATA 2 2880
G L AV Vv » T P P GRATINUGCZSV * ¥ I
v~ L * ¥ K R L R EE L s I vV V F N I ¥
R F 8§ ¢ 8§ I N A S G K S Y QL *» ¢ L I ¥

29881 TATTAGTATATGATTGAAATTAATTATAGCCTTTIGCOAGEAATTACAARAAARAAARARRA 29940
Y * Yy M I E I N Y S L L E E L g K K K K
i $ 1 * L K L I I A F W R N Y K K K K K

I L vV Y D * N * L * P F G G I T K K K X

29841 an 25942
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SEQ: 1 CTTATTCTCGCTTARCGCAGECATCCCAGATAGTCGAATGCTAGAGAACAGTCTAGAGTA &0

Y 8 R I A DT G DI L XK RDUERT UL D x
I L A F QTURWV T * *» 5 V I B Q * I B

F L B 8§ N R G Y R RDA A * § R K D s R M

€l ATTTAGATTTGAAAAATTTGTTCTAAGGGACAATAGGTACGAACRCTCACACCAAATTAG 120

¥ 1 *» vV K * ¥V L N G T I W A Q 8 H P K 1
N F R F K K F L I € Q * & H KX H TH N L

L b L 8§ KL € 5 ERNDMMSTTULTT * D

121 TATTAGAACATAAAATGAAAGGTGTGAAAAGTAGAGAGACGGTCACTGCACAACCAACAG 180
M I K Y K V KWV EK* REUATUL S TWNTT
*L R T N * K & £ K EDR @ W HRT P Q
¥y D Q I K §$ E V S KMEU®RGT YV HOQND

181 GAGTCGCAGGGAGGGTATCCAGCGTTACTAATTTTGGTCGTTTATGCCAGAGCOGAAGTT 240
R L ™ &6 G M P R L S * F W ¢C I RUDU RS *
G * R G E WL DOCHNUFG A F V TE & E
EADURG Y T A I I L V L L Y P R PEK L

241 CACCCGCGGTCTTAAAGCAACCGACGAAGGCCTACGTCGCLTCCTCAACCEATCAGGATA 300
T P A L I E N A A EPUHULP P T P + D x
L PR WP F KTUP QX R I CRILULQSTR
BH A G § N R Q5 S G S A A S8 S N A L G I

301 CTTCAGTCTACTCCCACCCAATACGGGGAGATGACCAGTTCGCTACCTTTCACAACCTAA 360
§s T L H P HTTI GR * g D L S P F H Q I
H L * I L T P * A G R S T L RHF T N 8
F bS8 8 P PN HGE VP * A I 8 L T P N

361  GCAAATACTATTAGTACACTTCTATCTAACAGCCGACGTAAGAACCTOTTCITACCGTACA 420
R K H Y P H &§ 5§58 L ND S CEO UV L I AH
EN I I I M HL Y I T2 2DBMUNIEKSTILF ?» M
T # 8 L * T F I § QRMU RUPCSUHTCT

421 CGTCAGTTTAGAATAGGCACTATARAARCAAGTACTTCTAGATGTACAACATCTTCAAGA 480
AT L D * G H Y K QEEILDUVH QL L E
H L * I K D T I N KNMT F I * M NUTY F N
¢ b FRIU RS TIIKTO®* S$ 8 RCT TS T R

481  TTGATTTIGTCGGCATTTCAGGCCATGCCGTTARAATTAATTTAGTGGARACGTATCGAA 540
L * F L R L TRY P DL KDL * I V KA Y §
*' § F ¢ Y L G TR CNOM®NT F * R QM A
vV L VAT P D PV A I K I L DG XK C L K
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541

601
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721

781

84l

801

961

1021

CCCACCAAARGGATTTCCOATACAATACCCEAACARGGCAAGTATGTTCTGATTTGCAAT
P HNE * L T H * P S T GNMTZG CS % VvV N
QT T KRVF P I N HAQET * V L 8 F T
P P K G L P YT I P KNURUE VYL V b R *

ACARCATETAGTAGARAGATACTGATGTAGATGATGATTAAARCCACT TCTAAAAAACCE
H Q vV p p K * 5 » MM * *+ «+ N O H L N K p

I ¥ Y Mm M K RH S CRS S STI KTT F I XK Q
T TC * R E I V VDV V L K PS5 § XK K p

AACCTAACATGGARAACCAMAATACGETAGAATACAAGTG T TTACCARAG T TAAGACATC
N § 0 VKQN*AMZEKTEHTETS ECTITTETRY
T P N YR KTEKUHNWIRTIUNUYVTPFTGPIEKTILTET

Q I TG KB X I GCD*T*LHENG®*UHNOGL

CARCATATARCTICTCTCACTAAAT TATTAARAGTTTAAA AT TTAAACTACTAATACTAAA
T T Y QL &§ H N L L KL N * I ¢ HN H N
P QI NVF L T I * Y N * I K PF K I I T 1

N ¥ I s S8 L 8 K I I EVF KL NS 8§ * 8 X

ATCACATCTTCTACGAATACGACTCCAAGTACGACTCGOAT T T CCATTTATAAGTGTTTT
*H L L. H X H Q P B H Q A * L Y I N ¥ ¥
KT Y F I § I 8L ¥ M S8 ULRUPF TUF I * [
L TS 8§ A * A ST * A S 6L P L ¥ E ¢ ¥

TCGAATACGAAATGAATCTGTTATAGCACCATAAT TTGGGCATGARRANCATCTGGTCAT
L K ¥ X Vv » v I DH Y * VYV R Y K Q L G T

F 5 1 8§ * K 8 L I T T N F G Y K KX ¥ V L
A * A XK 8§ L C YR P I L GT S KT S W Y

ACCARCACTGATAAGACCAT TTAATCATCTAACAGAAGTTCEAATACCAGTANTAAGAAR
H N H S ¥ 9 ¥ I L L N D EL KHTUDUNN K
rT TV I RTF * CI TKTILSTITMMTIR

P Q & * BE P L N A S Q R * A * P * * E K

CGTTCTATACTCTGTTTTCETCAGACATACCGAACGETTAACACTGAAACTATAACATCA
AL Y 8V F a T QI A QWNUHS OQTY Q L

Q L I H S L L L R Y P KOGETITUVEKTIUNY
¢ 8 I L.¢F ¢ DTH S ALGQTGSI KOS I TT

CCGAACCGTACATCARGCACTAAGTGCTAAACARTACGCGGACGTCTCATATCGATCATA
P X A H L E H N V I g * A G A 8 + I + =

H S8 PM Y N T I * § K UNHAGQUL S Y § §
A Q C T TR S ERDNT I RRUCV T & V I
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losl

1141

1201

1261

i321

1381

1441

1501

1561

AACACCATARTTTATACARCGTGTTGEGATGTCTITC TACATCATCTACCTCTACATCAATA
K H Y » I HQ V V *~ L L HL L HL H L =«

N T TN ¥ I N ¢C L RCVPFI VY Y I 8 I ¥ N
Q P I L Y TACGV S S T TS P S T T I

TGCACTTGCACATGTARATAATAGACGACTACGTTATCARAA T TTCCARGGATCAARCTA
VHV Q VK IIQQQUHLULEKTILG ATE™®*N g
¥ T FR Y M *# R 8 I CYN* L KT RTQ

R S ¢ TCKVNUDATGSOATITIE KT FSGTIL K I

CTTTCAATACTGAGTATACCTACTAARAAGATAATT TAGATATATATTACARCTAAACAL
$ L * 8 E Y P H N K * * I * I ¥ HGQUNT
HF NHK S HMHTI I KRUHNFIRYTITINTISQ
F T I Vv * I 8§ 8 X E I L D I ¥ L T 8§ K H

ACTAACACCARAACAATACGTCATACCAATACATCTAACAAAATTACTATTAACACTADA
H N HNQ * A THWNXNHILNWN * H Y N H N
T I T TF K N H L I T I Y I T X I I I 71

§ Q P KT I CY P * T § Q K L 85 L 9 5 X

AATACCAACCCARAGTCCATTATACTACCTACCAAAAACAACAGETAACACARCATGTCA
K H N P KL Y Y 8§ P HN XX D MTNY L
K 1 T P N * T I H H I TKZRTWOQRTTTCC

* P Q T E P L I I 8§ P X E Q G N HOQUV T

AATACTGAGATCGCTTCAATTTCGGETTAGTAGACCACAATAAGGACTTT TAGCACACAR
K H$ * R L « L 6 I M QB * E @ F D QT
N I vVRrRAPFNVF 6L * R TNWNRPF I R H

* § B L 8 T L A W D DUPTI 6 8 F G T N

TRAATGATTATCATGACTATGACAAT TGETACTARGAARATTABACATACCAATAAGACA
r » » ¥ Y g ¥ Q * G H N K * N TIHUNDNDQ Q
* K § I T §8 I 8 N V M I R XK I @ I T I R

N ¥V L L VvV § V T L W S E KL X Y P * B T

GTGTGETAAACCAAGAACATATATARCCAGCEGCGCAGGACCTARCACCTAAGGATATTA
* VM QN K Y I NTAATDUOQ I TS EBE » L

D ¢ W KTU RT Y I PRZRTHURSQQ?P N R Y
vV 6 N P E QI ¥ ¢ D G R G P N H I & I 1

ATTTAGAAGTCAGTTCAGAATACTACTARACCAMATAAGTCCACATCATCCAACATTTAG
* I K L » T K HH N P K N L H L L N Y I
¥ P R * D L R I I I Q@ N I *# T Y Y T T PF
L D ETUL D * 8 8 KT * B8 P T T PO L D
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1521

1681

1741

1801

1861

1821

19381

2041

2101

ATAACRATTTCTTTGACGAGAATAATGAGTACGTGRAATGAATCTAATACARGTTACATT
* Qg * L F QE * * E H V K S L N HE I Y
R N N F F &8 § R N § M ¢ RV » I I N L T
I T L 8 VvV A R I V * A S * K g * T * H L

CACACCATTAGAACTTGTTTTAGTATAAGAACCGCARTTATTARGAACCACATCCGTTGA
T H Y D ¢ V F D ¥ E ¢ R * ¥ N K T Y A V

L T T I K F L I M ¥ K A NI I R P T P L
H ¢ L R $ CF * I R PTILILETGQHULCQCS

CAACGAATTATCTCCACTAATATTATACGAAGATTTTTTATAACTGAACAAACAATTCGE
T A * ¥Y L H NN Y Y A E L F Y O 8 T Q@ * A

2 ¢ K I &§TT1I I I H K *«* F I NV @Q K N L
N 8§ L L P S * L I 8 R F F I 8 KN T L R

AGCACGACTAARACGAACGTTCAAACGTCARACACCTCTACCARAACATGGAAAAAATGA
DHQNQ X C T QL XK HLHEWNOGQUVKIE KV
T T & 1 K $§ A L K C NT S I T K Y R K *

R A 8§ XA Q L N A T QPS5 P KT G X X 8

TCTACCAAATTARGGGGCATCAATANTAGATTAAGTCTCACCATAARAGARATGTAGAAA
L H N L BE 6 ¥ N N B L E § H Y K R * M K
* I T * N G T T I I *» N L T TNUEIEK C R

58 P K I 6 R L * * R I * L P I K K V D K

CTACAGAGTTAAAAGTCTTCTTCAAAGACTATACACARATTTTTACACATARBACAAATA
§ T 2 I KV L L K QY T™FTULF T Y K T *

Q HR L X * L F B R T HT * F HTN Q X

I D * ¥ EC S T E S I HUHKVF I H I KN I

CCTGTCTCAAAGTCAACGATGTAAAATATATCTCGTAATACARTTATCCARCCAATCAGT
P C L X L @ * M K ¥Y I, AN B * ¥Y T P %« E
HV &N * ¥ 58 C K I ¥ L M I N I P QN 8

S L T ETAV N *» I 8 C * T L L N T v *

TARATTCAATAACCCATCATGTGAACAATTATTTTACCARTTAACCAAATTATGGTACAA
I » 71 P Y * V g * ¥ F P * N T * ¥ W T

L KL * g T 8 C KNI FHRNTI P KX I G H
N L ¥ N P V V S5 T L L I T L Q@ ¥ L V M N

TCTACGATCACGTGGACGATGTCCGACCGARCAAATCGTTAATAACTTACCAGAAPAACA
L H * HV @ * L &8 A EKSOGI I 8§ HD K OQQ
* I §$ T ¢ R § ¢ A P K XK VL * @ I T K K

S A L A G A V P Q 8 R * WNNUVF P RIKT
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2161 TCATAGAGTTCGGTTGAAATTAMAACAACGAAATTATGCACTAATACGATTTTARAATCA 2220
L T BE DLW S * N Q Q KL VQ NUH * F K L
Y ¥ R L ¢ ¥V K I K N 8 * ¥ R I I 5 F N =
T D * AL KL KT AZE KTIGTES * A L I K T

4221 ATTIATTTAAAATGTGAARBBAATTCAATAATAATCTCACACAATGTCAACTACAAAATTT 2280
*¥ I K ¢ K K *# T 1 I L TH *+ L Q H K L
N I F XV 8 K K L * * + LT N & N I N =+
L L ¥ * vV K K L NN N S§ H T VvV T S T K F

2281 TCTATACGGACAAGAATTTTGATAATTACCAMATCAAACATAACATCCGTTATTCAABAT 2340
L Y 4 Q0 E * F  + H N L K Y O L ¢ Y T K
F I H R N K F 58 N I T * W TN VY A I L K
8§ I 6 TR L V I L P K TOQTI TP L L N =

2341  ATTGCAATCATGTCCCAATTAAGGACCAAAACARAATGGTACATTACGTGICCTTGTTGT 2400
Y R * Y L T L E ¢ BN Q K vV M ¥ H V p Vv ¥
I v N T C P * NRTU EKNX*XWTT I ¢ L ¥ &
LT L V P N I G P KT X G HUL AU CSTCC

2401 TTAAATARRAAAACTTCCGCARCGTCTTAGACAATATCATCTTCTACTACARTAACTCTT 2460
F X N K Q L R Q L I Q * L L L HH * g §
L N I KK F A N CPFRNJYTYF I INUHN.TIL
I * K X 8 P TASSDTTITS S S TTISF

2461 ACAGTTTACGAAGAAATAGTAGAATACTCATAACAGTTGGTGGATTTAGACATCTTTTTTA 2520
H * I K XK I M KK TUNDVV * I QL F P
I D PR R * * R I L I T LWURPF R Y F F
T L 0D E K DD * § ¥ Q * GG L DT 8 F I

2521 AACATAATATCTATTATACATGTACCCATTCACACCACTATTTAAAAAGGGATAACAGTA 2580.
K ¥ » L Y ¥ T C P Y THHUY I K G ~ Q =+
N T N ¥ I I HV H T UL TTTIPF KEJRND
@ I I & L I ¥ M P L H P 8 L N K g I T ™

2581 CTTACTATTTITTATAAACAGAARATCTAGTCCGAACCGCCARAAGGTACACGTCCATCTTT 26540
8 HY F ¥ KD KL D P K aANEWMUHELYP
H I ¥ F I N T K *= I L § P T XK W T C T 8
F 8 L F I Q R K § * A QBRI KGUHAUPTL P

2641 TCAATTAAAATTGCTCTTTGGACAACAATACCTCTAAGECAGARACTACTGTCAATTCCA 2700
L * ¥ # R 8 V Q@ Q # P 8 ET K 8§ 8 L * p
F N I K VvV L F RN NHLNRUR g HCUN L
T L XKL 8 F 66 T T I 8 I 6D K I V T L T
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2701

2761

2821

2881

2941

3001

3061

3121

3181

ATACARACTAAATCTAAGATGAAAACTACTATAAAATCCATTTCARACAAGTCTTAARACT
* T QN LN KOQHY X LY L KUNTLTIQ
N E K I * I RS KTITING®®TFUNT*F K
I NS K SEUVEZ KT S STIZKT&PLTOQTETSNSE

TCATCTTTTCCCACARTGACATCTACTARRACAACGACAACARACACTACGATATCTCTT
L L FPH * QL HNGOGO QO QG GTE KT HEH®* L S
F Y F L.TNSTYTITIZ KNS SUNNTTIZSZYGL
T $ F P TV TS S KT ATTOQSATLISF

ACGARATTTGAGAACATTTCTCGTAGCTCACCRAACCAATAGTICRAGCACG T ARAAATTT
H KL 8 K YL A D L P Q NUDULEHMIE KL
I 8§ * VR TF L MW HNTTTI L H T ¢ K «
A XK F EQ LS CGTTUP * * TR ANK F

ATTTGAATTACTCTTACAACAAATAAATAARCTACTCCGACCACTACTTCGTTACCGGAG
Yy v+ H 5§ HQ K XN I Q H P @Q HH L IL P R
I F K I L I NUPKNI~~ X I L 8§ T I F CH G

L s L 8 F T T * K N & § A P 8§ 8§ A I A E

AGCATACATBACATGAAAACGATAACTCCTACARCTTCTIGCAATAGTCATCACTTCCACA
E Y T N Y K Q * Q P H Q L R * * ¥ H L Q
R T H I TS K S N L I N F YV KD T T F 8
R I ¥ Q VvV KaAaATI 8§ 5 TS ST 1 L L &8 AT

GCTTCTATGATAACTACCACAGCAACTTCTGTGATAATTACTGCTACTTCTACAACAATE
R L Y * 0 HHRQULC®* ¥ H R H L H @ *
D F I 8 N I T DN F YV &8 NTI V I F I N N

s 8 vIis5 P TT S SV I L 8 8 8 85 T T V

ACCACTGTTACTGCTACTTCTACARACAATGACCACTGTTACTGCTACTTCTACAACAATG
Q B C HREBELHQG * 0 HCHRHDLHEQQ *
S TV I vV I F I NN STV I VI F I NN

P8 L &§ 8 &8 8T TV P S L S 8 8 85T 1TV

ACCACTGTTACTGCTACTTCTACAACAATCGACCACTGTTACTGCTACTTCTACAACAATS
Q H CHPRHUL HQ * Q HCHURHETLHQ *
5§ TV I ¥ 1 F I N N 8§ TV I v I F I N N

P 858 L &§ 8 &8 8 T TV PF S L S5 8 8 5 T TV

ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG
Q H CHRHL H Qg * Q H CHIRUHBILHQ *
& TV I ¥ I F I NN STV I V 1 F I N N

P S L 8§ § 5 8 TTUV P S8 L 8 8§ 5 58 T T VWV
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3241 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3300
Q H C HRUHELHOQ * Q HCH R H L H Q =*
s T v 1 Vv I F I NN S T VI VvV 1 F I N N
P 8 S 8 S 8 TT WV P S L §8 8§ § § T T V

3301 ACCACTGTTACTGCTACTTCTACARCAATGACCACTGTTACTGCTACTTCTACAACARTG 3360
Q H CHRMHIULHEUG©Q* 0 HCHRUHILH Q *
g TV I VI F I NNSTUVI V I F I NN
F 8§ L 8 8§ 8 8 TT VP S L 8 8§ S S§ T TV

33861 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3420
Q H CHRHULHOGG * Q HCHBRHILH Q =
s T VI VI F I NNGS TV I VI F I NN
P 8L 5§ 8§ % & TT WV P S L S &8 8§ s T TV

3421 ACCACTGTTACTGCTACTTCTACRACARATGACCACTGTTATTGCTACTTCTCTAACAATG 3480
Q H ¢ HR H L HQ * Q HCYRHILS Q *
g TV IV ZIPFINNZGSTUWVTIUV I F L NN
P $ L 8 8 8 §$ T TV P S5 L L 8 8 & I T v

3481 ACCACTGTTACTACTGGTTTAACAACAATGACCACTACTACATCTACTATAACTTTCATA 3540
Q H CHHOGPF Q Q@ * Q HHETILHYOQOTF Y
S T v I I VL NNNUS T I I Y I I NPT
P 8 L &8 8§ W I T T VP S S5 TS S 1 8 1t 1

3541 AATACTGAAACTATGAATATTTCGAGAAAATCAAAARATTACTACAGATATTACTACGAAA 3600
XK H 8§ Q ¥ K Y L E K L K * H HR Y HH K
N I vV K I 8 I F 8§ K * N K I I DI I I 8
*» § K 8 vV * L A R K T K L 8 T ~ L § A K

3601 CAAACAATCAATACCAAGATCACAACTTTIGTCTTTGTATAAAATTTCRATTACCARATAC 3660
T Q * ¥ H N * H Q F L F M N * L * H N I
Q KN T I TRTNU/FOCPFOCTIIKUPDNTIT *
N T L * P EL T & V §V YK L T L P X R

3661 CAGTGGATGATAATGTGTATGATTAACAACCAACGCAAGACACAATGAACATTACGTCTT 3720
T V * * ¥ ¥ ¥ +# N N T A N Q T V ¢ L A S
P ¥ R 8 N €M § I T P Q TR UH * K Y H L
DGV I VCV L @ ¢ NRETW NS T I CF

3721 CTAATGGAARATTCAAATTCCTAAATCGATAACTTITATACACCAATAGAATATICCACSC 3780
I v X~ T + P N L * Q F ¥ T T I K ¥ p P
¥ * R X L K L I * 8 N F I H P * R I L H
¥ G K L. N L §8 K A I 8§ F ¥ N D » L T Pp
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3781 ARTATTAGTTTCAARAACAACTAATAAATGACTCGTGATAAGCGATTTCCATAACAARACGE 3840
N ¥ P F N Q Q N N V 8§ W *» B * [ =* g K A
T 1 I L T XK N I I * Q G 8 NUPRUPF 5§ NN Q
*»L. * L KT S * K 8 VV I G L &2 I TIZX G

3841 AGTTCCACCAARAACATCGACTAAAACGAATAARCCAAAAATTTGGTCAAACTATAATTACE 3900
E L HN QL QNOQZ RKWNTIXKTULGT QY * H
R L TTIEKY S I K S I P K * V L K I N I
* PP KT A S KA * Q N K F WN S I L A

3501 CATACGATTAACCACAACAAATTTTACACCAAAAACARAACTARATTTACCABACCIACG 3960
T H * N T N ¥ L I HN K K QN L KN P H
R I s 1 P TT * F T TI KU RIEK Yt *» 1 T Q I
Y A L Q H Q K F H P K E K S XK F P K S A

3961 AAACARAARARTACCTCTATAACRCAGAGTACAAACATTCACACCTGTATTATACTGAGE 4020
K T KX HUL Y Q T™  E H K YT HV Y ¥ § &
S 9 X X I §$ I ¥ H R M N TUL T S M I H §
KN K *P? § I T D * T Q L HPCILTI VR

4021  TTATCGTCGCCTGAATGGARCATGTAATGTAARAAGTALTARACTACTG T TARAARCACG 4080
L' L L P 8V K Y¥Y M V N X MTI Q HCN K H
* ¥ ¢C RV * R T C * M K * * K I V I K T
I A A S8 KGOQUV N CXEUDNDNS S L K Q a

4081 ARRAACGTGGGGATTTITTTTAAAAATAACGACGTACACGACACCTACATTTGCAAACAGT 4140
K XK 6 +* F F XK * Q 0 MHQ?PHULTU RIEKD
8 KA @GR F FNIXKDNSCCT S HTI Y V NT
K Q¢ VvV ¢ L F I KIADSBUHATSTTF F T Qg *

4141  AAGACATUGACAATATCCACTACTIGTTTATCTACCATTCARACAATCATTTAAATCACC 4200
N Q L Q * L HHV F L HVYTGOQ * « 1T + H
M R ¥ $ N Y T I FL Y I TOULEXNSG FEKT
ETATTI P S S5 I § PLNTUVILINTILTGP

4201  ACTATTTAAACTAAMATATCATCCAATACCTTACAGTAAATCATACAGAAGAAAACTCRAA 4260
H Y I QN * L LN HPF TM* Y T K K QT
T I F K I K Y Y T I § H * K THU RURIK L
8 LN § K I TP * P I DNILTIDTETZKSN

4261  TGGAGTTAACATACCARACACATATTGTGGATTACATACAARRCARTTTCCACTATAATA 4320
V E I T H N T Y L V * HI NG Q * L H Y =*
*R L @ I T Q T Y ¢ R I YT IXMNTFTTI N
G * N Y P KH I V G L THUIEKTTUL P S I I
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4321

4381

44471

4501

4561

4621

4681

4741

4801

TTTACAACGATCTGAACAATTTCGACTACAATARCAATTAGCACGATTACCCGTATACGA
L H g *» VvV g * L Q H * Q * I g * H A Y A
¥ I N § 8 KNF § I N NNIZRSTI P MH

F T A L &§ T L A 8§ 7T I T L 66 A L P C I 8

GGTARCCACCACCTCAACGTTTTCGATATCGACATCGACGTCCATTTTTTAAAAGATTICT
G #H H H L 0 L L * L Q L @ L Y ¥ I X * L

¥E M T T § NCF &8 Y 8 Y 8 C T F F K R F
W P P P T A FATI AT AMBAUPL F NEL 8§

TTGACGACGATACCAATTTAGATTTCCACAARCGGTTCATCCTCTAACALTACAARGATG
F Q ¢ » P ¥ I * L B XK G L L L N N H K *

F 5 8 § H N FRFTNA SBAILVY 8 1 T 1 HNR
v A A I T L D L P T Q W TP S ¢ * T E V

GCCACCATTTAATACATTTTGT TAAGAATTATAACATCCGGEACTACGATCTGTTCTACC
R H Y I 1 ¥ F L E * ¥ Q L 6 § H * V L H
& T T ¥ » T F C N X I DNJYARTIUGSS L I
P P L N H L V I R L I T PG 8 A L C 8 p

TTCTGTTAGAATACARAACAATCGTGCACGAATATTCGTAGAATTATTAATACTAACAAC
F v I K H XK TL VvV HK Y A D * Y N H N N
$§$ 8 L R I NQ * €T S I LM X I I I I T
L ¢ D * 7 KN A RRA* L C R L L * 8§ 0 Q

ARACAGATGAGAGTATAGCCGACCATATARATCACAAGCACGACTACACAGTAATTGAAT

N T »~ E * I P Q ¥ I * HEBE Q Q H T M L K

T Q R 8 E Y R 8§ T Y K T WNUZRS I B * * 8
K p v R M D A P T NL T GA S T DN Vv *

GGAAGATCCACARCAACTATTTGTICAATAGGARCAATCAT TATTATTTCTTCTARARCT
¢ E L H Q QY VvV L * & ¢ * Y Y Y L L N Q
vV K * T N N I F L N DXNTTITIZFTF I K
R R PTTS L CTTIZRTILILTILILSS K §

ATAATARGTTTTTACAGTTTAATGAAGTCAACAACCATGATTTCCTAACCGACAATCTAA
Y *» E F 1 D F * K L Q Q Y * L M P Q *~ I
I N N L FT?T L N & NN TS F CQ 58 N 3

1 1 *» F H * I VvV ET T P V L A N AT L N

TTCACGATTACATCCEGCACAATAATTTAAACTCTGTCTACGTATGTTTCGAAARAAACTC
L ¢ * L GH * * I Q0 § L HMCV KK S

* 8§ 85§ I ¥ A T N NUVF X L C I ¢ V F K K @
vV AL T PR T I L N S V 8 A ¥ L 8 K K L
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4861 ACCACTACTAACAARRCAAAGTTTAAGAAGACAATATGTTCTTCARAATAACCRAGCAGT 4920
H H H NN Q KL N K Q* V L L K I ‘A E D
T T I I T KN * I R RN VY L F N & O K T
P 8 5 Q KT E P EEBE T I C S T UKN S8 R =
4821 ACTATATGTTAACTTATTACTGCAAGCACTAATAAACAACAGATTCTACTGATCAGAAGS 4980
H ¥ v I § ¥ H B E H N N T T * 8 8§ * D E
M I ¥ L Q I I vV N TITIOOQOQU RTILHSTEK
$§ I ¢ N FL 8 TR RS * KNDILTI V L R G

4981  ATTTCTARCCGCAGARTAGTTATTTAAACTACAATAATTGCCACAATTTTGACAATTCAT 5040
# L, N A D * * Y I Q H * * R H * F Q * T
R F I P T KDTITFUKTIUNNUYVTHNTFSENL
L 8§ R R I L L ¥ & T I L P T LV TIL Y

5041 AAARCTCACAGGATTAAGATAAATATATACATCAGTCCCATTTCTGARACTAATACATAC 5100
N Q T D * N * K Y I ¥ D PVY L S @Q N H I
I K L T R I RNTIUYTTTILTUPF V K T I ¥
K 8§ H 66 L B I * I H L * P L § K P * T H

5101  ACTACCAAGAAAAATATTTCGTTGACAATTAGTTCRARCACAAMATRATCGATTCTTCTA 5160
H H N X K ¥ L L ¢ * D L K H K I L * 8 8
T I T R K I F C 8 N I L NTN * * 8§ L L
s P B XK * L AV T IL * T 0TI KN BABTLFPFTI

5161 TCTACAAAMACGAATGACATCTACCACAATTAAARTTTAGATAAAGAGAATGACATCCACT s220
L BE K A * QO L HH * N * I * KE * @ L H
Y I N Q K 8 ¥ I T N I X P R N R K § Y T
§ T K s VvV ¥ 8 P TL K L DI B RV T B 8§

5221 TCAAAAARCCATITIATCAACCATTACAARAGACACTACCGTAACTACAATGATTCAATTT 5280
L K Q ¥ F V Q ¥ H K RHHECQH * * T L
P N KT F Y KT INU ETTIANTIWNGS L *
T K P L I 8 P L T X Q S P M S T V L N F

5281 CACATCACTARAARATACGGCTATTTTAARATATAGTCATACTTTTAAACAGAAATCGACT 5340
T Y HN K H R Y P XK I DT HUPF NTZEKIL Q
L T TI K I G I # N * I L I F I g R * §
H L 8 K * A 8§ L I K Y * Y 8§ F K D K A 8§

5341 ATAAAGACGACATGTTTCAAGTAAACCCAAACTAGTCGTTCTTAACGARCGAATAATATT 5400
Y K Q ©Q V F N M Q@ T Q DAV I A Q0 KN Y
I ¥N R 8 Y L T * K P X I L L L © K § 1 I
I B A T C L ENPNGS * CCN S A * * 1
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5401 AAAAAATTGTCATACATTTACCAGACATCAACAATTGCCAGGTAAAAAAAGARARCTTGT 5460
N X L L. Y I T Q L Q@ * RD M EKEK K Q V¥
I X + ¢ ¥ T F PR Y NNUVT W K K R ¥ P
K KV T HULHUDTTTTUL P G N K E K8 ¢C

5461 CAGAGTATTATTAACAATACACTTACATCGAACAGAATACAACGTCGTATAATTAGAATT 5520
T B Y ¥ NN H 8§ H L KD * T A A Y + D =
L R M I I T I HI Y 8 T KH QUL MHN I K
b * L L ¢ *TF T A QRTINUZGECOCGCTIILRL

5521 TAAATTATTTACCGTCACCGTCCTTCGTACCATACTTAAAGCACGACCGTCTGGTETATC 5580
I *» Yy I A TAPULMTHTIIUBUHOGQT CUVY VY
F X I F P L P L F C P I F KT S5 A 8 W M
N L b H CHCLC S A HY 5 NRAUPILGTCL

5581 CBATCAACGAGAACAARATCGATTTCCAGTAAAATTTAAACTACTTGGTAGTCTACGATG 5640
T L Q E QQ K L * L DN * I Q0 H UV M L H =*
P * N S‘ KN * S F T MXPF K I F W *~ I §
¥ T A R T KA L P * XK L N S 8 G D 8 A V

5641 ACTAAAATAAGCACAACAAAACTTTGTTCGACTAARATAGTCCLCGTTAAACACTTAATCT 5700
¢ N * E H Q X 8§ VL @ F I L H L X H I I
S I KN TNDNGQ P L § 1 * » T C N T p =
$ K I R T T XK F C A § KD P A I Q § K S8

5701 TGAATAAACACTAACACCATAATTIGTITCTTTCAGCACAACCACAACTACGACAATACET 5760
v » KX H NH Y * V L FDHOQHOQHEO * A
F K N T I T TWNF L F T TWNTTNTI 8 N H
g I @ 8 Q FP I L C 8 L R TP T S A T I C

5761 AAAACCATGTAATCGTTTCTGACTAGARABRATTACCAATATTCTAACCCACATTARCACG 5820
N g Y M L L 8 Q D K * H N Y S @ 8 Y N H
M K T € * ¢ L 8 I K K I T I L N AT I T
K P VN A F VYV 8§ R KL P * L I P O L Q A

5821 TCCATCTTAACAGGTAACATGATTTAACTTACATGGTAAAAACTAAACAAGATTATGAGG 5880
L' ¥Y F Q & N Y * I 8 B VM E S KN » Y E
¢ T 8§ N DMT S F QI YW K Q N TTZ RI S
P L 1T W Q VL NFT G NZ KTI gETLUV QG

5881 AGACTCATTCCTAAATGGACTACTACAACAACGTCGATTGTACAAATACCCACATCCACA 5940
E §$ ¥ P NV QHHOGGOQDL * ¢ T * P H L H
R Q T L I * R I I N N C 3 V H K B T VY 7T
R L L 8 K& S$ S TTAATULMUNIZPTTUP T
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5941 TCCGGTAATATGTGTAARCTTTACACCAAGTEGARTGGTTGTAATACTACGAACATCACA 6000
L 6 N Y ¥V N 8 I H NV K ¢ V N HH K Y H
Yy A M I ¢CM QP T T * RV L M I I 8 T T
P.W * V ¢ X FHPEG* W C * 8 & QG L T

6001 ATTTTTTATATGTCCACAATCACCAACARATTGACTGACCGAACATAGAATTTTTAAATTG 6060
* F I ¥ L H * HNUNUL L 8 8 T D * F N L
N F F I ¢CTNTTT* S8 V A QI KF I *
L F YV P TLUPQZKUVY § QK VY RILPF KV

6061 GOTCTCAAAATCTAGATACAACTGATTAATAAAABACCTACTACAACTTTACCAACGAAT 6120
G § K * M * T 5 » H NKPHHO QT F P Q K
G L 8§ K CRH QB8 I I KOQOQTITIUNTUZE®EHEDNSE
W v K VvV DI NUVILO®* K K S S8 T S I T a -«

6121 ATTGGGACTAGARAGTGTTATAATAACACTATTACCATTCATAATATGTTTTGGATAATA 6180
Y ¢ QB KV I NN HY HY T NUY L Vv « =«
¥r v R I ¥ *»L I I T I I TLTIICTFTR RN
L G S R ECVY ¥ Q § L P L Y * Vv F ¢ I I

6181 TTTCCGAGTCAAATTTGGTAARCGATTTCAACTGCCACARATATGATTGARATTCAATCA 6240
L P ET * VM O * L g RHIE K Y *» § % T L
¥ L § L K FW XK S F NV TUNTISV KL *
F A » N L ¢ N AL TS5 P T * VL KL N T

6241 ACCTGTACTATAAACACGAGTTAACTTACTATTCAATCCAAAATTACATCTARACGGCAA 6300
Q VH Y KK E I §HY T LN *HL NAT
N § M I NT 8L QQ I I L ¥ T K I Y I @ R
P C S I QA * N F 8 L N P K L T S KGN

630F ACAACTCATGTTTCATTGTCAGACCGGACATCGATGACCACTACARCAAARCCGTAGACT 6360
Q @ T C L L L R A QL * Q0 HH D KUPMOQ
K N L VvV F ¥ C D PR Y S8 5 T I N NOQQTCR
T 8 Y L TV T QG T AV P S T T K A D 8

6361 ACTAAATATACACTTTGCAATAARRATTTICCTACACTTTGAAAACCATTICGGACAATARAC 6420
H B I H S5 VNN * L I HP X ¢ Y A Q * K
I T = I HF T 11 K F 8 T F S X T L R N N
& X YTVPFPR™* KL PHS YV X P L 66T I Q

6421 CARAACAGTACTACTTCGTAGTAACTTAAGAGAATGAATAAAATTATTTGGATCAAAATT €480
T K D HH L MMBS8NE * KN * Y YV *» N »
P KT M I F C * @ I R XK 8 I KI F R T K
N Q * 8 S A DNVFERUV * KL L G L X L
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6481 TAGACTITTATCTATATCACAARACACACAACTAAGACATAGACTCCTCAGTGTTCCATT 6540
I ¢ F Y I YHXTO®OONUGQTIOQODP T VL ¥
F R F I 8 1 TN QR NI R Y R UL L * T
0D 8 F L YL TZEXKDTSETTD S S D C.P L

6541 ACACCAATGAAGACANTACCTTAGCGTCTAATCATGATTTCTCCARTTCAATTTCCCACA 6600
{H P * K Qg *+ P I A 8 * ¥ * L, P * T L P H
I H N §$ R NH FRILNTSV F L N L * I, 7T
T TV E T t &8 D¢ I L V L 8 T LNV PUPT

6601  ATCTTTCTCGACAATTITATCTTCTACGATAATAACAATTACTACTTITATCALGATAATT 6660
*F s Q@ * F L L # *# # 3 * H H F Y N * «
N 5 L 8 N F Y F I 8 N NN I ¥ F I T R N
L F VTL I $§ S$AI I TUL 8 8 F L EBE I L

6661 CCARCAATTITTCAARATAGAAATCAACTACAAACCCTATACATABRACTGTCCARCACTAAT  £920
P Q * P N I KL Q H K P Y TN S L N H N
L NN F T * R * NI NUPIUHTIOQOC CTTI
T T L L X D KT S T ¢ 8§ I Y KV P Q 8 =

6721 ACAACAAACCCAACGATTACTTAACAGTGCEGATCARTTTAGTGGTTGTCAATCCCTTAT 6780
H Q K P Q * HI TV G L * I VL L * p I
I ¥ N P N 85 I PF Q * A * N F *» Ww CN P ¥
T T Q T AL § N DR RTULDGUV T L S8 VY

6781 ATATGCTATACCATAATTTGGATAATGATATGGATATCTAAACAATACARATTCTCTACT 6840
Y v I H Y *« % = x » y » L, N T I N L L H
I ¥ 8 I T N F RN S8 Y R Y I Q * T * § I
I R Y P I L G I vV I ¢ I 8 K NHIXKTUL S §

6841 ATTAGTTTGAGAAAATCAAGCATTTTARAAATTTCOTTCTCGATATCTTAAAATACCAAR 6900
¥y D F E KL E * F K+* L L L *» L I K H N
I I L 8 K » N R F N X ¥ ¢ & 8 Y F K I T
L * VR KT G L I KL AL A I 8 N * P X

6901 AAACTTCACCAACAAATAAATACAAAAATCAAATAATGTAAAATGTTTACTATTTTGGTA 6260
K $ T T T * K H K * NI V N * L HY F W
K QL P Q KNI NI KT ®* ¥ M EKCTI I F G
K F HNNTI * T KILI EKNUGCIE KV F 85 L V M

6961 AAAARTATGATCTCTTTATCGAAGATTCAAATGAAMTTAARCAARMACARACCEAGANTT 7020
K X ¥ » L F L X *» T * K * N T X N P E =
N K I 8 ¢ F Y 8 R L X 8 K I QQ K T @ 8 %
K » ¥ VvV &8 I A E L NV KL KN QK ATUR L
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7021 TTTACGAAAAGTCTGTARATCTACCTCATATAAATATTTTCCARAAGAACRACATCGGTG 7080
F H X E § M » I § Y I * L L N BE Q ¢ L ¥W
F I 8 K L ¢ K 8 P T Y K Y F T X KU HNUY G
F A X * ¥V B L H L I ¥ I F P KR T T A V

7081  ACACAAAAACAAAACCAAATTAAARRACATATATTTACAATRAAAATCACTGAARATAGA 7140
Q T K T KT * NXTJUYULH* K * H S K D
S H K @ K P K I K@g I Y IUNNI KTV K I
T N K N Q N L K X Y I F T I K L 8 K * R

7141 AGGATTATAATCACAAAAAGGATAAAARCACCCTTCTTAACAATACACCTATTTCCGATG 7200
E * ¥ = H K E ~ K Q P F F Q * T 8 L p *
K R I N T N X R N KH B 8 N N H P Y L s
¢ L I L T X G I K T ¢ L I T I H I P A V

7201 ARAACCAAACCARTGTTAAACACTAAAAATAAGATTCAATCCACATCCARAATGTTCAGT 7260
K @ N P * L XK H N XN * T L H L N * L D
§ X T Q N CN T I X I RL * T Y TTXCT
K P KT V! Q@ $ K * EL NP T P KV L *

7261 AAAAACATTACCATCAAAATATACACTTAACACAGTAAGACCARAACTATACAACCTATG 7320
N K ¥ H Y N * I BH I T D ¥ Q N Q Y T P ¥
M XK T I T T K Y T F Q T M R T K I H Q I
K 9 L P L K I HS N H®* E P K S I N 5 V

7321 TATACGTCGATATCTAAAACAAGTCATACTTCATCTATCTGCACAAAATAAACTARTACA 7380
M H L * L N Q E T H L L ¥ V H K I Q N H
c I ¢ &8 ¥ I K N L I ¥ ¥ I 8 T N * K I I
Yy A A I § KT *Y 8T 8 LURTI KNS » T

7381 ATCAAATCAGTTTAATTAACAACTTGAGCAATAACCAATAAGTAATATGTGTCATACCAA 7440
» N L * I L Q Q VR » @ NN M I C L I T
N T * DD F * N NF ENUHNTTI * * VvV C Y P
L XK T L NI T S ST I P * ENJYUV THN

7441 ARTAGCTAATAAAACAGAATAACCAAATCTTAATAAATGATGTACCAACGGACTARACRA 7500
K DM I XD * Q NV I I * = M T KA Q N T
K I w * KT KDNT * L * K &5 C P g R I Q
* G N N Q R I P KCWH NV V HNG S K N

7501 ATACAATCTTTGATACCTAACCAACTAATCTAAATAACATARACATCGATTATACRATGE 7560
* T L F * AN T S * I *» Q I Q L * Y T V
K H » F 8 H M P O N & K NVY K Y 8 I H *
I N &8 v I ¢ g NI L N I TN TAIL I N G
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7561 ACGAAAACAGARCAACGCCAAARTATATCAACAATGACGATACATATTTCATCAACCARR 7620
O K 0 R T AT K YL Q * 0+ T ¥ L L QN
R $ K D Q QP K I Y NNGS S HTIFVYNT
A K T KN RN §I T TV ALY LT TZ?PX

7621 ATAATCCGTATAACAGATACCAACATTATTTCGACCAACAAATARAACAATATTTGCTTT 7680
*+ * A ¥ Q R H N Y Y L Q N ® I K N Y V F
K ¥ P M ¥ DI TTTI F S8 TT > KT I F 8
I L ¢ I T ¥ 2 Q L L A P Q K NOQ * L R F

7681 AACATCACAAGCACAATTCACATCATGATAACAACCACCACATTAAGCAATAATACTATA 7740
¥ Y H E B * T Y Y * Q Q HH L ENUNH Y
I TTHNTDNZLTTSNNTTUYNTTITI I
Q L TR TIL XLV I TUPUPTTIZ R * * 5 I

7741 ATGACGATTACCACCATGACCAAAAACACAATTTGTAGTTACCTTAACAAAATTAACGGT 7800
* Q * H H Y Q N ¥ H » V DI 8 NN * N G
N &§ 8 I T T 88 T K T NP ML P I T K I A
vV A L P P V P K TLC*HUPF ¢ KL Q W

7801 AAGAAAATTTGGTCCATTGTGAAAATATTGACATCTTCGACCATATCTTGARAGATTTCT 7860
N K * v L ¥ K *» L @ L L @ * L V K * [
M R K F W TV 8§ K Y 8§Y F § 8 Y F KR F

E K L 6 P L VXI VT s AAIS S8 EL 8

]

7861 CGAATTTGCTGGACATTTAGGTTGACTACGAAGTGTAATACATCAATCGACTATAATTCET 7520
A * ¥ VvV Q L DL Q H KV N H L * Q Y * 2
L K F 8 R Y I w 858 I 8§ * M I ¥ N 8 I N L
$ L R @ T F @V S A EBEC®*TTUV S8 I L C

7921 TCAACCARCATACTACGCAAARCAAGATACTATCTCTACCTGTCGCACARATGCTACTACA 7980
L ¢ M Y 8 AN T R H ¥ L H V A HE K R H H
L N T T HH T QQ E I I 8 TI1 § L TN V I I
T P ¢ I I R.K N *» 8§ L &8 P C R T * 58 8§ T

7981 ACTACGATCARATAAACATCTATAATTATTAGACAATGTARGATTTCAATTTCAACAAGG B040
Q H » ¥ I Q@ L Y *» ¥ D T VvV N * L * L O E
N ¥ § T * K Y I ¥ I I & * M R F N F N N
S AL K ¥ T 5 I L L RN CELTILTTSG

8041 ATTAAACATACATCAACATCATCTCTCACTACGACTATCTCGATTAAAAGACTTACGACA  B10O
* N T ¥ L § L L 8 H H Q YL * NE 8§ H Q
E I § I ¥ N Y ¥ L T I 8§ 168 8§ I K QI §
L K Y TTTTT S L S§ A & L A LEYXUZ RTPFA AT
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8101 ACACAARATACGTGTTAGTAACATATCCGGATATAATGAACATCTGTTTTTCAATTARTE 8160
QT K H V I MTVY-A** I VvV Q L ¢ F T L ¢
N B K I ¢ L *» Q¥ PR Y * K Y V F L * N
T N * ACDUNYULG I NS ST $ L F NI V

8161 ATIGTCGAACATTACCATAGAGACATTGGGTCTGATACAAACTACARATACAACTATGARS 8220
*L K Y HY R QL G S * T Q H K HKOQ Y K
5§ ¢85 T I TDURYGUL S H K TIWNINIS® E
VA QL P I BTV WUV I NJST* T 8 V K

8221 ATACAGAGTARMACTACAACTATCTITCTCAARATTATTAAAACAATTCTAACGAGTACG 8280
*T BEN Q HQ Y P 8 N * YN * C 0 E H
K HRMZHEXIUNI S LT X I I KNVUHESM
I » * K § T § L F L K L L K f LM A * p

8281 AAGAGAATCTCTCCCACACGTTAATCTTTTCCAAAATCTATGARAACACCCOTACACATEC  £340
K E * L P HA I L F P?P X L Y K QP I H V¥
§ R K § L THTUIL * FL N * I §8 K H 8§ T ¥
ER L S5 P T CN S F T K SV KTUEPUHTR

8341 ATTTACAACAAGGTAACTARCTCTACAACTTTGTICTARATAATGATTTAGATACTATAG 8400
¥ I N N W Q N L HQ F L I * » + T % g 1
T F T 7T &8 NI * I NF ¢ § KN 8§ F R H Y
L HQ EM S E ST S VL NIV LDTITID

8401 ACGTCATCGACGACCAAACCTTAAATGACTACTTT TARTATTGTTAARCCATGGATGTAT 8460
Q L L § 0 N P I * Q HF NY CN P V » M
R ¢ Y § 8 T QF K s I P I I VI QYU ROZC
A T A A P K 5 NV S5 8 F * L L K T ¢ V ¥

8461 AAATTTCTCACTATTATAACATCGACCACTAAATCCACAAGAATATETCTTACCACCATT BS20
N L 8 H Y ¥ Q L Q ¢ N L H E * V 8 H H *
I *» L T 1 I N ¥ 8 8 I * T N K Y L I T §
K ¥F L 8 L I T A A S K P TR I CF P A L

8521 CGTACATGTCCCATTACAACGATTCCGTCGATTATAAAGAACATATACCARATAACTACG B580
A°HE VP Y HQ * P L * Y X K Y I T * Q H
LM ¥ L T INSDL ¢ S8 I NRTT Y P KNI
¢ T ¢C P L TAULMAATLTIETGTIHMNTI & A

8581 AARATTAGTTGAATGACGACTAARTCTCGTATTTAATTTTTTTCGTACACARTTTICACC 5640
K D Vv * g g NV ARY I L ¥ L MH* F Q
§$ K I L X 8 ¢ I » L M F * F # ¢ T N F 8§
K L * 8 VA S KCCULNTFTFAHTTILUVP
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8641 GAACTTCAATTTTAACTGARAATTATTCGTICTCCGTTCACAGGCATAAGAATGTTCTGE 8700
5 § T L I § K * ¥ A L P L H G * E * L V
A QL * F QS KI LL LCCTDU RWNIEKTCHZ¢ C
K FP N F NV KL L ¢ 5 A2 0L TG ¥ R V V G

8701 GAARAGTGAATTTCCTCCACAACATAACTCATTARACARTATATATAATAAAAAACAATC 8760
R K VvV * L L H QI 8§ Y N T I Y I I X Q =
G K «~» X F 8 T N Y @ T I g *» I ¥ * K X N
K BE 8§ L P P T TNILILIKUMNYINJNIKTIL

8761 AAATTAGACARAATATAATAACACCCGAAATAACGGATGTATATCACAAATATTCAGACT 8820
N L. R N *# I I TP X I A * M Y HK Y T Q
T * D T K Y * Q P 8 * Q R C I T™NTITILR
K I @ K I N NHAIKXKDNGV Y L T * L D 8

8821  ATAAGTAAACGGACCAATACGATCAAAATTTCAATAACTATTACCACAACAATCTCTATA 8BS0
Y EN A Q K H * N * L * Q Y H H ¢ * L Y
I N M Q R § I 8 T K F NNI I TNUSN & I
r * K G A * A L X L T I 8 L P T T UL 8 I

8881 AAGTCAATTACTARATACAAAACGATTATTTAARAAGGTTARACTAGTTACCATACTCAG 8940
K L * H N I N Q * Y I K G ¥ @D I T ® ¢
N * N I I * T XK 5§ I F K E L K I L P I L
E T L $§ K 4 KALTILUNIKWUNGS * HY 8D

8541 GTGAAAACCCAGACAAATGATAGTATTAAGATACCTAACGGGATAACATCACCGTCAATA 9000
W K Q@ T Qg K S§ DY N * P NG * 0 L P L *
G 8 K P RNV IMTIZRIHTIA BARDNTYH HT GECN
vV XK P DT * * *» L E I § 9 ¢ I T T-arTTI

9001 COTACTTCTATAGCCARGATGATACARATTACAAGCGATCATTTCAAAACTCTGTACCGAR  S060
P H L Y R N * * T * H E * ¥ L, K § V H §
HE I F I D T R 8 H K I N R S8 P N ©Q 8 M A
S § § 1T P E VI NILTGUV L T KL C P K

5061 AGTACAAAATGTARAAAATTGAATACGTARACGATCACTATCACAAGTCACGATATCTEE 9120
EH K V N KL XK H M Q * B Y HET S§ Y V
K M ¥ » M K » 8 T C K § T I T N L A I C
*T K ¢ K K vV * A N AL 8§ L T * H * v ¢

9121 TGTATAAGTCTIAARGAATATTACTAAARATACGATCACCAACACAAAATAGTAGARACAL 9180
vV ¥ E 8 K K ¥ HN K H * HNHIE K I M R T
W M N L N R I I I K I 8§ T T THN *~ * R
¢ I ~~ I E * L &8 K * A L P Q T K D D K H
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9181 ATGATACARATTTTCTCCACTACCATGTGGTGTAGGARTAACAATARGTCTACCACAATA 9240
Y * T + ¥ L HH Y V VD KN N N L H B *
T 8 H K F § T I T CWMU® R I T I * I T N
v I N L L P § P V ¢ C G * Q * E S P T 1

5241 CTTCTTACGAAGAAACATATGTAGARACCAAGGTGTATCTOCAATATCGGAACGATTAAG 9300
$ $ H K KT Y MUKUPEUVYV N VYGOQ * N
H L I S R Q I CRQNUW®WMOCOCTTIOAEIEKS I
F F A EKY VDKTGO CV VR * L R A L E

9301 ATTACCAARATATTCTAAAGGACTACAATAATCACTTCCATAACATGCATAACATTCTTG 9260
* H W * L I E Q H * * H L Y Q VY Qg L F
R I T K ¥ &8 KR I NN T F T N Y TN ¥ 8
L P X I L NG ST I L 8 P I TR I T UL V

9361 CGCGAGATACTGAATAACATCTCACCCACGTACACTTATGCGGCTTCTCCCATATACAAA 9420
A & * 8§ K N Y L P HM HI RRIL P Y I N
R A R H § I T § H T CTF V GVF L T VY T
R E I V ¢ L T™ PAUH S Y A 8 8§ P I H K

9421 ATTAAAATTATCARGGACCCAAMACTTATTACTAATAATATCTTCATACGCACCTTCGARA 9480
. * N * ¥ N R P K 8§ ¥ HNINUY P Y A QO P K
K 1 K I T™ G P ¥ Q I I I I I § T™ H R 8 8§
L K L v EQ T X FUL § * *+* L L I 6 P V K

2481 AACACCATCTCTAGAAAAACTAAACAAAATAGTTAAAAAA%CATCAAATTAAGCAGGATA 95490
XK H Y L D K @ N T KD I K * ¥ N L E D *
K ? 7T I K K I Q XK I L KK T T * N TR
g P L 8 R X §8 KN * * N X L L K I R ¢ I

8541 TCTAAAGAARAAGAGAATGACGATCAAGATAAAAACCTCGATATAACCGATATCAACAACA 9600
L N R K E * Q@ * N *» K g L * I P * I, Q0 Q
¥ I E K R K S 5§ T RUDNUK OGS 8 Y Q 8 ¥ NN
$ K K E R VYV AL EI KP A I NAI T TT

9601 GAACCAAAAPATAATARATTATTITTGAATTCGCACGARAACCTCTAATATGATCACAACA 9660
R P K K NUN L L V * A HK QL N Y * H Q
b QN K ¥ I * Y F KL T § K S I I 8 T N
X T™ K * *» K I F 8§ L R A K P 8 * ¥ L T T

9661 TCAATATTTACAACAACABACCACATAATTAAAACAATACGARABACAAAAACTICAMAT $720
L *+ L H Q Q K T Y * N E * A K Q K E L K
¥ N Y I N N N P T N I K K H K K N K L N
T I F T T T @ H I L K R I 8§ K T K * 7 =«
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9721 AGGATAAACACGTACACAMATACGARCAAAARTAAARATACATTGTAACATAAAAGGARG 9780
D * K H M HE KUEHEI KU N KNI KX HL MTDNTE KX
I RN T C TN I & T K I K I ¥ €C 0 I K R
G I Q A H T * A Q K * X * T V N Y K G E

5781 ACTTTAATCACATTAATACGTAAACGTTACCTAACAATACATACCACGATATTACGGARR 9840
Q F * H L * A N A I 8 Q * T H H * L & K
R F N T Y N HM L P N NUH I T S Y H R
§ I LT I I C K CHTITI Y P ATITIGTEK

9841 BACCAAAACACAGTGTATACATCCATACCAATAACGTTTGGTACAAAATACCAATARAAG 9900
K T KB * M HL * P * 0L G HKTI T I X
K P K T D C I ¥ 8 HHNNUGCU YV M N * p * K
Q¥ Q TV Y TA I TTI A F WT XK HUNINE

9901 TATAACATCCTTTTAACCACAATTACATACATCACTATCATGTABACTTCTTTGTAGAGE 9960
M N Y 8 F QO H * HI Y HY Y MQ L TF M B
* I T P F N TUNTITUYTTTITTCGCI XUV FF CR
Yy Q L F I P TULTHTUILSESIUL V¥ N S S V D R

9961  ATGATGARAATACTAATGATTTCTAAGAATAACATCTAATTTCTTAAGACARAGACTACA 10020
* ¥ K ¥ § % + L N KN Y I L § N Q K Q R
K 8 8 K H N 8 F I R I TS * L I R NR I
VvV KTIIVULZ SES®*OQTLUSNUPFPTETTE ST

10021 ACGGATGTTATCTATAARCTCARACATATTATTCATAGCAATCGATATCACCATTTTACCT 10080
Q R C Y I N 8§ N T VY Y TODN S Y HY F P
NG VI S I QTOQQTI I LI T VI TTF H
A+ L L ¥ KL K Y &L L Y R » *» L P L I 8

10081 ATGACGACGGATATCTCTTCGCCGCACAAGACTCARTCCATTTCCATACCTTTGTARATT 10140
Yy Q 9 R Y L L PTNETTUL * L * P F M *
I 8 8 € 1T 8§ F RRTIRULO®* § PF 8§ H F C K
v aAA * L & A AHE®* NAMILATISUVVY NTL

10141 AGTGTTATTACCATTACTACACAATATGGTTGGAGCATOTCOTACACARAGATGTAGARA 10200
P €Y H Y HHRTIUGUYVE~ L MOQZE K * M K
I vI1 31 T1 1D * V¥V LRRUGECUUCSRDNUZ RTCH®R
B L L. P L & T KUY W GGV A DTEV D K

10201 AARACGTTAGTCCATARCATTTCTACCATAGAGGATGCAGTTTTTAACTTGGAACATAACA 10260
KA I L Y QL &P I E * T L P Q V K Y Q
K QL * TN Y L HY RRU®R™* F N F R TN
Kk ¢cop?P? I TF I TD GV D P I 8§86 Q0TI T
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10261 ATCACAATGAATACCATCATACTGAAACTTACCAAATACCAATCTACTGTTTCARATAAC 10320
* H * K H ¥ ¥ 8§ K $ H N I T L H ¢ L K N
N TN S I T TH S O I T * P * I Vv F N I
L ¥ v * P L I V K F P KH N $§ § L T * Q

10321 AGGAGCAGTACAATATACAAGTAGGACATTATACTTGCTTGGACTAATAAGACGGARTAA 10380
D EDH * I N MR *¥ Y S R V QN NOQTR R I
T R T M N Y T * 6 R I H V F R I I R G ~*
G R *T I HEDUEILTIVFS G S§ * E A X N

10381 CACATCTCAATGAGATCCACTARAATGATATTACAGACCAGCCTACTCAAATTGTCARCA 10440
T YL * EL HN * *x L T QD S§ 8§ N L L Q
@ T 5 N s * T I K S5 Y HRT P HT * C N
HL TV R P § KV I I DP R I L KUV TT

10441 CAGAATGGTCTACGTCCCGACAGTTGAACAARAACTGTCAGAGAAATGTTTTAGGAATGTG 10500
T K G S A P $§$ DV Q K B3 L RI KUV FDIKUZC
H R V L H L A T L ¥ N Q C D R * L I R V¥
Db »w I C P Q * &8 T XK VT EIZ KU CUPFOG * Vv

10501 AGGTTTTATATGAAAACCATTACAATTIGGACCACTTTGAAAATCGACALAATCGACGCAT 10560
E L I ¥ K Q ¥ H * VvV QHVF K ~ o K L ¢ T
§ WF I 8§ KT IMHNUPUZRT®TVFS K S N * 58 R
G F ¥ ¥V K P LT L G P 8 V KV T K A A Y

10561 ATTACCGGCTGGTGTTCCCCATARAGTACAATGATACGCATCATCAATATCATAATTTCC 10620
¥ H & VvV vV L P M E KK * *» A ¥ ¥ N ¥ * =» [
I T A8 WL P CKX M©NS$HT T T I § N F
L PR G C P AN =TV IRULIDL * V I L P

10621  ARGAAAAAACACACCCAGTACACCTAGACAACCAATACATAATTGTCCACTATCACAATT 10680
N K K T H T M H I Q Q N H I L L R Y H *
TR K Q T P * T § RN T I Y * C T I T X
E K KHPDHPDT P * TNV P S§ L T L

10681 CARRCATATATACGTAGTTAATCTCGAGTCATGACCAACAGTCTGACCGTGACTAEAATS 10740
T Q I Y A D I L A * Y Q0 NUD C Q C Qg 8 *
L K Y I EM L *L E TS T TV 858 A 5 I X
N T ¥ I ¢ * N 8 § L V P @ * ¥V P ¥V § K V¥

10741 ACCATTARARATACCAGGTATATCTCTACGAGTTCAACATGTCAACCGTCAATTCCTGAT 10800
Q Y N X H D MY LHETL Q V T AL * P §
$§ T 1 K I T W I 5 I 8§ L N Y L Q W N L V
P L K * P G ¥ L 8§ A » T T C N G T L 8 *
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10801 GCAGGTCTGACAATTACAATARCGAACCGAGATACGTCGATATGAATTATTAACACGAAC 10860
R G S ¢ * H ~ Q KA RUHTL * V * ¥ N H K
VDL S NTINNSZGSZPETICSUYEHKTITITS
T WV TLTTIA A QS *AATISLLEQATQ

10861 CAAACATGTTTTACTACAAACAAGATGACTTCTAAAATTACAAACCCGATACCGTTTACC' 10%20
T Q V F # H KN * L N * HX P * P L H
P K Y L £ I ¥ T R S8 F I K I N P & H C I
N T CPF 8 T Q E V S5 KL T ¢ & I A F P

10821 AAAATCGGTTCATTTTCGTCTAGAACAGARTCTACGARACCCGAAGTTACTGTCCACARAG 10980
N * G L L L L DGR L HE XK P K L 8 L H K
T K A L ¥ ¥F ¢ I KD * I 8 Q 8 * H C T N
K L w T F A 8§ R T K S A KBAUE I Vv Pp T E

10981  ATAACTTTGAAATAACCGACGATAATTCGCAGATATATACCCTARAGTTCCAGCAGTTTA 11040
* Q F K I P R * =+« A D I ¥ P I BE L DD F
R N F S8 * Q 8§ 8 NL T * I HS KL T T L
I 8 vV X N A a1 L RRUYTI PN * PR * I

11041 TGATCCTTCAACATGAAARCTTCTACTTARCCGTGGAAGACTGCARATAGTTGTTAACCGE 11100
VL FN Y X QULHTIUPVYV K OQTZRIEKT DU VTIEP
Y *» S TT S K F I F QCRZRVYVNTIULTILDQG
$§ P L 9 V K S 8 § NAGEZE S T ~ + ¢ N A

11101  ACCACAATTTAACCTITAGATTTTGTTTTTCTAAATAATTTCTT TG TTAAATAACCTAARA 11140
¢ H *» I A I * F L F I * *» I, F L K N 8§ K
$ TN F Q L RF CF 8 KNEFVPFPCHNTIDPUN
P T LN COD L V F L N I L 8 V I * Q I K

11161 CTATACATOTAAAARCAARTCAACATATTARAGACGTAARCAATTTACCTGATATARATA 11220
$ T M K T *» N Y L K Q M Q *~ I § * I «x
Q Y R C K ¢ K T T Y N R C KN F P § Y K
I b vV N KN L I @IEA ANTILUHUV I NI

11221  CATATAATTATGTGTATACTAACCACAATGTAATACACATGAAACAAARACAATCARAATA 11280
T Y * ¥ VY § QH * M I HV KNOQ * N +
H I N I ¢ M HNTNCT®*® T Y KT KN T K
¥ I L. v ¢ I I pPp TV NUHTS Q K T L X I

11281 CTACRRATGATCRATTTGTATTCGTAARAATARACTGATACATATATTAAGGACATGAGAC 11340
§ T V¥ L * V Y A N K N 5 *« T Y L E Q@ V R
H H * * N§N F M L M K I @ S H I Y N R Y E
I ¥ 8§ T L ¢ L C K * K V I ¥ I I 6T & 0

FIG. 3 CONT’D



Patent Application Publication  Dec. 10, 2009 Sheet 79 of 119  US 2009/0305282 A1

11341 ATGGAACAAAATACATTTAATAAATCRACAAATATTCCTTCCAAAATCTCCAAAATGAAT 11400
Y R T K H L # ¥ L @ K Y P L N * L N * X
T G ¢ XK I ¥ I I * NN I L F T K S T K 8§
V.EK N * T F *# R T T * 5L, 8 P K L P K V *

11401 ACAGACCGAGAGTATAAAACAAGCACGACACTTAAAATGAATACAAATACTTCATAAALT 11460
H R ARMWUNOQEQ QSN *# K H XK H L I K
I b P E * I K NZRSHTI K S I NI F Y K
T Q 8 E ¥ XK T G A TP F KV * T » &§ T N *

11461 ACCAACATAAAATACACAAARACGATAAARATATTGATACGTATCATAATTAGTACTIGTA 11520
H N ¥ K I H K Q * K * L * A Y Y * D H C
I T T N * T N K S5 N K Y §S H M TN I M V
P Q T XK H T KA I K I VI ¢ L I L *» 5 M

11521  ARAAAGAAACTACAAARACCAACCATCTTATCAATGAAATTAAAGATACACCATARAACC 11580
¥ X ¥ 5 T XK P QY F L * K L X * T T X Q
N KR @Q H X Q ¥ T S Y N 8 * N R H P I K
K E X I N KT P? L I TV X I E I H Y K P

11581 CAGCTTARAATCTTCTCCTACAAMACAATAAATAATGTCGGAAARATCCATGAATATGTAC 11640
T § N L L P H K T I *» * L R K L ¥ K ¥ M
PRI * F L I N Q * KNCGIK=* TS g8 TIC
D F K § § 8 T KNDNTIVAIEKTEKT PV * V H

11641 CTIGETGATAAAACAGTAATCGATATCCTITTTARCAACGATTARCCAACAGACAATTATA 11700
§ W * K T M L * L L F Q Q * N T T Q * Y
P G &8 N Qg * *» 5 ¥ C F NNS I P O R N I
v v I KDNATITI AVFTITAILGOGQDNDTTUL I

11701 TAAAATARAATGTCTACATGGAATATAATITAACTAAGAGALCTCAATGAATAAATATCC 11760
I X N * L H V¥ X Y * I 8 B R 8 N 8§ I * I
¥ K I K ¢ I Y R I NF Q NE Q T V *» K ¥
N * K vV § TG * I L ¥ I R K L * KR N I p

11761 CATATAAAATAGAACAATAACCCCTAAAAAGAGAGAAAATTTGTCACAAAAATCTTACGG 11820
T Y K I K NN P I KUREI KTLOCHIK * F A
P I N * R T I P S5 K E R K * V TN K 8 H
Y I KD Q@ * @ P N K E R K F L T K L I ¢

11821 ATACCCACARRTATTAATATTTTARAGACAAGTTCTTAACGCARTATACTTACGATTACC 11880
* P H K ¥ N Y F K @ EUL I 2 N ¥ 8 H * H
R H TN I I I FUNUERKRNUILTFQT I H I 8§ I
rp T *» L * L I ET * 8§ NR * I F A L P
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11881 GAATGCAGGTGGAGCATTAYCAAAACTCCCATAAAACAATTTAAATTTTCACGAACCTTA 11940
$ VPV EYJYUNOGQ®P* KTULNXIL VAGOQTF
A°* T WERTTITZEXULSNGQ®* I = F @ K §
K R 666 R L L K 8 A I XN F K F 8 8 p 1

11941 TCCACCGCACGGTCAATAACTTCAGAGCGGTTTAAGTTAGTTTTAACTGACTACACTTTAC 12000
L H R AL * QL R GPFETI L I 8 ¢ H § I
Y T A H W NNV FDGTIL NIL®*YF Q 8 I H F
P PTG TI S T EMWTI * D P NV 5 T F H

12001  ACGATTACAACAARACAATTTAACAAATCTCCTAAACCTACAACGARGATTAAGATTCAR 12060
H * H g XK T L N N ¥ A N A H Q K * N * T
T &§ I N ¥ @ * I T +«+ L M O M N 8 R I R L
A 'L T T KNVF Q K CC KCTAZETULZETILRN

12061 CACCGTCATAACATCACAAAATGTATTACTTTATGATAGATGAAGTCTAAACTCACATCG 12120
T A TN Y H K V Y HF VI » KL N S H L
Q P L I T TN * M I F Y ®* R § * I Q T Y
HCY Q L T K CL 8 I 8D V E § KL T a

12121 AAAACTATTCGAACGAGTTAATAACTAACAAMATAAGCGGTTAGGACGACGTCAACTATE 12180
K Q YA QETITISOQEKTIERTEWDOGOOQTILOQ Y
$ K I L K S L * QUNJNG+ EGTTU RS CN I
K S L §SAR * NNTITEKDNATLTGA AHATS V

12181 ATTCACAGAACGTTCATATCTACTTCAATCGCTACTAATACAAGTTCTATCATGGCAAAR 12240
* T D Q L Y L H L * R HNUHZETLTY Y R K
§ L T K CT Y I FNA AWTIITINDILTITG N
L H R A L I 8 8 T L 8 8 * T * 8 L Vv T %

12241 CGTCCGAAACGTTTCACTCAAACATTTATACCGATCRAAACACACTTATACTTCAGLGTTT 12300
AP K A FHTOQUL Y P * N 0 Q I HL R L
Q L 5 0L TUL K Y I HSTUZXKXNTZF I FDC
¢C A K CL S8 NTU FIAULI KTS Y 5 T a F

12301 CITTTTAAACCGACTACGATTTTTATCACCARGACAATTAGTTGTTGTCTATTTIGTCAR 12360
§8 F N P Q H * F Y-HNOQ* D VV $§ L V T
L FP I @ 51 8 F I TTRUHNIULILULYF L
F F KA 8 A L F L P ETUL *» ¢ ¢ T F C N

12361  TCTTTTTCGTACATTATATCGATTCAGACACATACTTGCACTATTTCGACATCGAGCGTT 12420
L F LM Y VYL *TOQTUHTYVYHTYTLOQGQTLTEC
* F FCTI1I Y SLREHETITF®TTITFSTY S A
§ FAHULI®ALTDTZTYSRSTUELATA AR L
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12421 PGAACTTGCATACCETCTGGATCGTGARTGATTGTACATATITCTCCGAGCCTAATTACT 12480
vV Q VY PL G LV * * CTTYTLOPTES S * 8
F KF T HCV *~ ¢ KG SV HEITFTILGSETDP N I
'$ § R I A S RASVILMYDLSARTITELS

12481 ATTCTTCTCATTTCAACARAAGGCGAAACGTCTEGTTACGAAAAATCGTACCANGCATTTAA 12540
¥ 8§ 8 ¥ L Q KR KA ASZSILAIEK®* CPE Y I
I & L T F N NG S5 QL CHIK KA AHNTTPF
L F L L TTEBEHAXK K CV I S X L M TRIL N

12541 CCTATTAGTCCOAAATTTARGATARGACCTATTACCACAATTICCAACACATGEARACTC 12600
P Y D P KL N * E P Y HQ * I, N V K §
I I L 8§ ¢« I RN Q@ I I 8 N F T T Y R Q
s L A K F E I R S L ATULZP G TG K L

12601 ACGATAAGGTCGTAACCGACGATTATGAAATTGATATCATTATGGTCTATTTGTTCARAA 12660
H * B L M P Q * ¥ X L +* L L VvV L ¥ VvV L K
T 8 N W€ g s 8 I 8 * 8§ Y Y Y w I FL N
A I & ANA ALV XY I T I G & L C T X

12661 ACTATTTCAACAACTATTACAAATACAATGTATACGACCATCACATACCOTATATETOTE 12720
Q ¥ L Q ¢ ¥ H X H * M HQ Y H I A Y Vv 8
K I F N NI I ¥ I NCI SBSTTJZYUPMYLL
s L T T L T * TV Y AP L THCTI CV

12721 ACAAGTTCTACGACTACCATAATTATTTGTCAATTIGACTATAATCACAACTAAGATTAAS 12780
Q E L H Q H Y * ¥ V T L @ Y * H QQ N * N
§ N L T & I T N I F L * 58 I N T NI R I
T * $ A 2 P I L L C NV S I L T § EB L O

12781 CGGAGAACAATAGTAACGCTTGTCCATATTACTTCRACGATTACGACAATACGTCTTATT 12840
A E Q * * 0 85§ C T Y HL ¢ * H ¢ * A § Y
P R KN DNZ RV P I I ®N S I 8 N H L I
G R T I M A F L Y L 8TAUL AT I C F L

12841 ACTCAACTACGGAGTATTTAATTTTTATGTTCAACAATTATCACCAAGACTATACTTAAC 12300
H T S§ A E Y I L F VL 0 * Y HNDGOGTY S5 N
I L. Q H R M P * F Y L NHNTITTU RTIUHI
S N J 6 « L N F I ¢TTUL DL P E 8 I F Q

12501 ATTATAAGGATGAGTTACAATAATATTATTACCATCATCACCATCTTATCARATACGACA 12950
Y ¥ E *» E I N N ¥ Y H Y Y H ¥ F L XK H @
T ¥ N R & L T I I I I T T T T 8 Y N I 8
LI 6V * H *» *» L L P L L P L I T * A T
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12961 AGARATCACTACAACTACCAGAATTCATATGATTCTATTACTTTCTACTACCTTTAACACA 13020
E * HH Q HD * T Y * 85 L 8 L HHF N H
N K T I NTI T KL I S5 L Y HPF I I 8 I T
R L 8 T 858 P R L ¥V L I I ¥ § 8 P F Q T

13021  ACAAAATCTCGAACTAGGAGGAACATTTAAAAGATATGTTCTACAATTCCCTGAATTTTA 13080
Q XK L A QD E K Y I K * V L H * p VvV *= F
N N * L K I R R T F KRUY L I NIL S K F
T X s 8 8 6 6 Q@ L N E I C S TIL P & L I

13081 ATTCATAGAAATAAAATAATTTCCTACATIGTGAAATCGATCTCCCACCCARCAACCATE 13140
*TDP KN * * L I Y CKUL * L T P OQ QY
¥ L I K I KN F $§ T V 8 * 8 § P P NNT
L YR * K I L P HL VKA AULU®P®HTTT P V

13141  AAATAGAAGTTGTTAATCTAACCTCCGACCACAACGATGACTCATACGTCGATTAAGAAG 13200
K I KL L * I A P Q H Q¥ g T HIL * N K
& * R * C N 8 Q L 8 T N S 8 L I €C 8 I R
KD EVTIULNUCA®PTZAV § Y A ATLE E

13201  ATATGABAGTAATACACGTAAAAGACATCTAGGATTCTTTTGARTAAATCTAATATATET 13260
* VK M I HM K QL D * § F KN L N Y V
R ¥ K * » T ¢ XK R Y I R L ¥F &8 I * I I ¥
I 8 ENHAUNUETS G L F V * K § * 1 ¢

13281 TGTTCCACCACATGGATATTAATTAACAFAATT?TACGAGACACTAGTACGACCATGACC 13320
VvV L HH V * L * §NH * F A RUHDHOQTY Q
L L T TYRYUNTITWNUPFHETTIMMMST Qg
¢ PP T G I I L Q T L I & Q 8 * A P VYV p

13321 ATACCGGTAATGATAATTTGGACTCCGATGATAATTGETTCTAAGRATACCACCACGGAG 13380
Y P W * * *x yv @ p * *» * g L N K H H H R
T H G N § N F R L 8 8 N VL I RITT G
I AM VI L & $ AV I LW S8 E +* P P A E

13381 TCAAACATAAATAACGGCACGTGCACATCTCGTAGSTCTACATCTACCATATACATTTAA 13440
L K'Y X N 66 HV HL A DPDULHILUEHBEY I Y T
* T NI A T C T ¥ L M W I Y I T VY T F
T Q1 * Q RART S5 C G S8 T S P I H L N

13441 TGCACCATTTAAACATGTTCAGGGAAACCCATATTTTCTAGGATAAGARATACACAATTS 13500
vV H Y I @ V L & XK P Y L L D * B X B T L
*T T F K Y L DR Q T Y F I R N K I H ~
R PL NT CT G K P I F S G I R * T N V
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13501 TGTACTACARACAGTTCAGACACCAAARACCTCTCTACCGTCAACARGGACACATCCARG 13560
vV HH K DULRHNXN K 8 L H CHNNIZRETLN
¢ M I NTLDTTZXUP®P S IATTGTTY T
£ 8 T Q T Q P K QL 858 P L Q E QT P E

13561 TTCACAGCGACAAGTTAGATTTCTAAATTTAAAAAATTTGCCCAAGCOCCATEATCACAS 13620
L H R Q E I * L NL N KL R TR UP V L T
* T D 8 N L R F I *» I K * ¥V p B P ¥ * H
LT AT *» D L § K F K KF P NP T S5 T H

13621 TTACGGGCCGATCATGGGACACGATCACCAAATAGATGACTACAAGTTAATTCCCGTAAA 13680
FARSTGQ-AMTILU®PIE KTDUV S§ T * NL &N
5 H &6 AL VR H * HN I * Qg HETIUL P M
I ¢ P * ¥ G TS TT R S I NIL = 2 C K

13681 CTGTARACATTATGGTTATCTCGACCATATCCAAATATAATAT PTCACTTAACAACGGCA 137490
5 M QL VL L AP I P KY * L TFOQOQQR
Q C K ¥ ¥ W Y L @ ¥ L N I N ¥ L &8 N N @
v ¥ T 1 ¢ I §8 8§ T Y T I I F H I T AT

13741 ARAGTCGCATATCTACTGCTIGCCATTATTTAACCTATTCAAGARACARCAGTTTTCTTCA 13800
K R I 8 35 &8P L L N § L NIKTTTIL L V
N E A Y L HRRY Y I P YT RGQQQ * P F
KL T Y I Vv v ? 11 £ ¢ I L E K NUDDF 5 8

13801 TTAAATCTTCAAATATTATITCTCTTTTGAATAATACTCAACTGATTTTCAACACCACAA 13860
L X5 T * L L 8 F V ¥ * g NV L L Q P 7
* N L L K ¥ ¥ L 8 F K N HT &8 * F N K H
I » F N I I F L P S5 I I 5L § 8 F TT TN

13861 CACCGACTTGTACTAARGRAATGTAAACTATAACTACCATCAGCGCACCETGTATATCAA 13520
T A 8 C 8§ K K v N 8 I §8 P L R T G OCIT
Q P Q VH NIR®*M QY QHY DRAVTV Y L
H 8 F M L E KC K I NI TTTAUHTWMYN

13921 GCATCCITAGAAAGTTTCATATGATACAATCTAGAARCGATACGTAACGCAGTAARACTA 13980
R L F R E F Y V I N 8 R QQ * A N R * K 8
E ¥ §$ DK L T Y * TL D K S HMATUDN O
T P I K * L I 8 H * I KA I C @ T M K T

13981 GUATTACTAACAAGTTATAACACACTTTAAGAAACACTCATACGACTAACATTTCTTACS 14040
R L § Q E I N H S I R Q S Y A S Q L 8 D
b ¥ H NN L I THTV FEIZ KUHTTHOQOUNT<YL 2
T I I T * ¥ ©Q * P N K T L I 8 I T F F G
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14041 ATGAAAAGATTCTTTCTAACCATACTAAAACRACTTITAGGACTATAATAATTATATATA 14100
*K E L F 8 Q ¥ § KT 8 F G 8 I I L I ¥
R 8 K * 8 L N T HN Q Q F D QY * + ¥ I
vV KR L F I P I I KN F I R I NNTI¥Y I

14101 TTTTITTAATCCGGGATAAAARATTATCTCGARATGAATTATGACAGTAAAAACGTCTGTGE 14160
L F ¥ P G I X L L B K 8L VTMIEK®-AS V
¥ F I L G * K * ¥ L KV * ¥ g * X Q L C
F F » A R N X I € 8 * K I 8 DN KV

14161 AATCAACTTCATCCAAATCAACCACAAAATTGRAATCTATTCGTTCTAARCATACCAGTT 14220
K T S T P K T P T K V K 8 L W 5 X ¥ P +
R L ¢ L L N L Q H K L K L ¥ G L N T H D
*N F Y T * N T N ¥ 5 * I V L I Q I T L

14221 ACCATACTAARACCACTAAAATATGTTTGTCGGGGTCCCAAACCACACCGTCAACGTCTA 14280
B Y 8§ K P § K I ¢ VA GPNUPTATA S8
I T H N Q H N *» VvV F L L T Q H P L Q0 L
P I I KT ¥ K Y L C G WP K THUOCWNU GCTI

14281 AGARTGATAAGRATATACTACGGATACAACTGATACACAGTACATAATCTAACACTTAAT 14340
E *» * E * I T ¢ I NV I H* T DN S § 5 N
N XK 8 N K ¥ § A *» T 8 * T D H I L N H I
R VvV I R IT HHURHIGQS S HTMY * I T F *

14341  AAACAATTACTATCAATATCTGTTAAGCTAGAACATGTCATACTAARATGACTAATETTC 14400
N T L 8 L * L € N § R T C ¥ 8 K VvV & * 1,
I ¢ * H ¥ N ¥ VI R D Q V ™ HN * @ N C
K N I I T I 5 L E I K Y L I I K 8§ 1 V L

14401 ARTCTCRACAAATTATTCATARAATTCATAACCCCATACTTCATAGTAGGATTATGACAC 14460
¥ 8 NN L L ¥ KL ¥ Q P I F Y * g L V T
T L T T * ¥ T N * TN P Y S§ T D D * ¥ Q
* L Q K I L 1T K L I P TH L I M R I 8 H

14461 CTAACACTATTACTATCCACATAATAAGTAACACGATTARAATTATATCATAAATCATAC 14520
5§ ¢ 8 L 8 L H I I * Q A IL, KL I § N L I
P N H ¥ H ¥ T ¥ » E N H * N * ¥ Vv I * Y
I T I 1 ¥ P T NDNMT S I K I Y * X T H

14521 CAAAATGGATTATGAACAAAACCAGGGGAACAATCTGTTTABARACATCTACCACATGGC 14580
T X ¢ L VO K P GRTULOCCTIIE KT S PTG
P X V * Y KN QDGOQ * V ¥F K Q L HH V
N *» R I 8§ T XK T G K ¥ S L N K Y I T ¥ R
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14581 AAACAACAMAGATARCCAATGGTAATGTTTCTCAATCCACATCAATACTTGAATCTACAA 14640
N T T E I P * W # §, 8 N P T T I F K § T
T Q@ QK *# QN @ HNCL T LHTUL * 8§ 8 L H
K NN RN TV MV F L * T ¥ NHV » I N

14641 CTGTGIGTGGCAATAGCAAACAGAGAATTTCTAAATGAAGARATACGTCGTOTAGRACGA 14700
8§ VR * R KD RIL 8§ XK § R * A A &5 & A
Q ¢V G NDNTE* L N VE KH UL L D Q
v CcwvTTITOGERI KPTIO®*KI KT1IOCCTI DR S

14701 TACGTGCAACGTAGACGATCACGAGACGAACTAAATGCTTGAACAACAARATCACATCGA 14760
I ¢ T AD AL AR S5 8 KRV ¢ Q K L T A
* AR g M Q * HE A Q N V F K N N * H L
H V N CR ST S Q K I * 8 8T TZ KT Y S

14761 CGGTAATGTTCACCATATTITTAAACGTTTCACAT T PG ICCATTGARATTGETTCTGARA 14820
A M V L P I FN * V T PF G P IL K L W 8§ K
Q W * L H Y L I EF QL VL ¥ 8 * G L 8
G ¥ CTT VY F KUL S Y FWTUVI KUYV L V X

14821 ATGCTCARACAATTTTCATITCCGAACARATTTCTCCCATCATGTCAACTARACTTTGTA 14880
* 8 N T L L L P KNULGSUPIL VTS KTF ¢
X R T Q * F YL ST * L PY YL QNS V
VL KUNFTTFAG I K PLTTTOUCUHNTIOGQTFM

14881 AAAMAGARATGAGTTCTACCATTACGACGTTAATGACTAMTATTARTAATATTCATATTE 14940
K K KV * § P L A A I V § *«~ L * > L, ¥ L
N K R * E L HY HQ L * 0QNJVYDNINUTYTY
KB K S L I TTI 8 ¢ N S§TI I I I I v I I

14941 AATGGATGATACCAACTATAATTCGTCAATAACAARCATAATCTTCAACAAATATTTATA 15000
K ¢ Vv I T 5§ I L €CHNZNTWNIGSTT:* L Y
NV * * P ¢ Y * A TTIT QI UL L QO K Y I
*R 8 H N I N L L * Q K Y * P N NI F I

15001  ARACTTTAAATACTACCACCAACATATGGTCGTAGTGTTCAATAACAATTATTAATACTA 15060
K 8 1 *» § P P QI G ADOCTTI T L L * §
N Q F KHHHN Y V L MUVL + 0 * ¥ N H
K F N I I T TTJYWOC * L N NNTI I I I

15061  TTTTCACGACCAATAGGTAAATTATTTAAACCATTICGGTCTGAAATAATACTCCGTART 15120
L L A P ** G N L L NP L AL 8 * *# 8 A N
¥ FHQVNDM®* Y I @ Y L WV XK HNUHU©PM
F T8 T I WKI F K TTUFGC S K I I L ¢ *
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15121 AGTAARACTCCTTIGTCTTACT T TARATACGTATATGAT TG CAT TACAAGACGGGTGGAAT 15180
DN S s CF S§ I * a Y VLRILTU RTGUVK
I M ¢ PV 8 H F X HEM Y * V Y HEA AW R
*'X L F L I F N I C I 8 F T I N Q G g

15181 TGAGTTTACTTAARTTTTATACGATAGTCACGATTCTTATCTCGAGCGTGACATCGTCCA 15240
¥ * I F K F ¥ A I L A L F L AR V T A P
L EF S N L I H * * H * 8 ¥ {, E C ¢ L L
§ L H I * F I 8 DT S LI § S asyYyeccrT

15241 CAAAGATAAGAATCATGATACTGTCCGGCTTACAAGGTAGTTETTACAAACTTCTCATAT 15300
T E I R L V I V PR I N W * F HRKVF L I
H X *+* E * Y * § L & F T GDVF I N 8 85 Y
N R N K T 5 H CA § H E M L F T Q L T Y

15301 CGTCGATGGGCTCCACARGGACAACAATATCCTTGGTGATTTAAAATACCACCAACCCTG 15360
A AV R PTOGTTTI PV V L N +* P P O 8
L L *» ¢ LHE Q Q * L P W * I K HE N P
C 8 G S T N RNNUY S G 8 F X I TT VPV

15351 CTATACAATGCAGTAGAATATTTICCTACAACTGTIGGCACAAGAATACCCARCCCTAATA 15420
5 I ¥ R * R I F 8 T S L 66 TR I P Q § =«
R YT VDD * L P H G CGEC QQE * P N P N
I #* TmM®M K ¥ L I N vV VR N K H T P I I

15421 GGATTTACACTAGCACGATACGGTTTATAARACGCATAACAATCATCAAATCARARCCGG 15480
G L H 5 RA I G F I KR I T L L KT K A
D * T H DK * A L ¥ KA Y Q * ¥ N L K P
R F T I T 8 HW I N Q TN NWNTT * N Q G

15481 GCGTTTGTACTTAARACAACAAGTGTACCACTATCTAAAATAGCGGARCGCTTACTTACE 18540
R L ¢ 8§ ¥ Q Q EC P S L N * RRATF S5 H
G ¢ ¥V H I XK NN V HHY I KD G @ 5 H I
A FMF K T T * M T I & K I A2 KURIF T

15541 CGAGTTCAAAACTCACTTTATCAATACACACCSCCAACGATAATACAATTCGGACCACCA 15600
A * T KL 8 I T I H P P Q * *» T L G P P
H E L K 8 H F L * T HRDN S N H * A Q H
§$ L N QT F Y NN H TA TATI I NTILURTT

15601 TGATCGTCACCACTACCTTGATGACGAARACGATTAAGACAAAARATTATATACAGTCCGA 156560
vV & L P 38 AV VA KATLZETI KL I #H * &
Y * ¢ H HH L * Q K Q * N QO K * Y I D P
8 AT T J € 8 8 § K 8 I RN XK I Y T L 85
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15661 CAATGACGATTACAAACAAGAGRATACCGGACATTACCGGTATTCTAACTTCTAAATTCA 15720
T v A L T Q@ ER I A Q L P W L I 8 8 K L
¢ * Q9 * H K N E * P R Y HG Y 8§ Q L N L
N 8 § T ¥N TR KHGTTIAMUILNZEF I » 7

15721  TATGCGTTAAATGTTTTTGCGAATATGAGATTACAAATAGCATEGTCTAATACAACTAATA 15780
I R L K ¢ F R KY EL T ** R V § * T § «x
Y V¢ NV F ¥ 58 I 8§ * H KD VY L N HQN
¥ A I * L FA * ¥V R I NI TCTITIUNTII

15781 TGTARACAATTACTCATAATACTTAAAAATACATTCGTAAAATCATACTACTARRACTCA 15840
vV NT L &8 Y * &8 N KHILCZE KULTI I I KL
Yy M Qg * H T N H I X I ¥ A N * Y S 8 X &
¢c kK ¥ I L I I P K * T L M KTHHINGQ T

15841 CTACTACCACAACAGACAATATTGAGACTAATACGATCATTCCCAATATATCGATTATAT 15500
& §$ P T TQQ * L E 3 * A L L P * I A L I
H H H B Q R N ¥ 8 § N H * ¥ P N ¥ L * Y
r' 1T "D T I VRTI I 8T IL TTI1 Y 58 I ¥

15901 TCACAAAARGTTIGTTCAARACATGATAGTCTTATTACAGARATACAGACTTAGATTTACA 15960
L T K * C T K ¥ * * p L. T K I D B35 D L H
L H K B vV L KT § D 8 Y HR * T 0 I * I
T ¥ K L L N Qg V I L I I D XHU RV FZRTFT

15961 ACCCAACTTTTACTATAATGATTACCAGGAGTACTTAAAACAAGGETTETATGATACAAT 16020
g T8 F 8 I VvV L P G * 8§ N Q E W C V I N
N P Q F H Y *» # HDEUHTIXUNGUV Y = T
P N F I I N § I T R M F K T G L M 8§ H =

16021 CAATTCTATCTACCACTAATACABRATAAATGGTATAGCTCTAGGAAGATOTTARAATCCT 16080
T L I § P 8§ *.T ¥ K G Y G 8 G E L I ¥ p
L * 8§ L HEHNEHEK KNV MUDILUDK * F K L
N L ¥ I T I I NI * W I W I R R 8 N * §

18081 COACCAACARAACAACTACTAAATAARCTTCTGACTGTCACAAGAARACTATCTCGCGARA 16140
A P g KT S8 S KNPF V S L TRIEKTI S R K
L Q N N Q Q H NI § 8 Q C HE K S L A 8
$ T T K N I I *» @ L 8 V T U NI KGQUY L A K

16141 CATTCAGATCGATATCTACGAATGGGAAATCATGTAGTACTTTTACTTICTTATECTTTIT 16200
T L R A I 8 A * g KT C * 8 F 5 8§ Y W F
g L DL * L HK KLV DHUPF HOIL I G F
¥ T * 8 ¥ I § VR * ¥ MM P I F F V L F
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16201 CAGAAAGCACATATAAATCTTATATATTTTTITTIGACATATTACTAGAACCATGAGTCTAG 16260
T K R T Y XK 8 ¥ I F F & Y L § R P Vv * I
L R EH I NLI ¥ L F V T Y HODOGQVY E 8
D K T Y I » ¥ I Y F F Q@ I I I KT § L D

16262 AATCTATCAATATCACAATAARATTCATGAACACTACCARATTTCARATGACTTCTTAGT 16320
K 8§ L * L T I K L VvV g 8 P K F N V § 8 D
R L ¥ N Y H * K L ¥ K H H N L T * Q L I
* I T I T NN * 77 § T I T * L K 8 F F «

16321 AAAATGTTCTTATACATAAATTTTTCACGGCACTACGTCTCACATCCACGTACGCARCAA 15380
N ~ L F I ¥ K F L A 7™ I ¢ L T P AUHT T
M K CS Y TNILVFHURS A S HDL HM R Q
K v L I B I * F T G HHUL T Y T C 2NN

16381  ACAACTAGTGTTTGAAGAAACGCAACACCGTCAACATATGCATTCGGAAACAATACAACA 16440
g ED CV E KRQP LTI URTIL ¢ KNUHQ
K N MV F KEKADNUHTCNYV Y A KTTIN
T * * L 8 R Q T T A T T Y T L R Q * T T

16441 TTTACAACARATACTGGTACAATACCGTTGATTAGTATITATACAAAACTCACAGAGTGECA 16500
L H @ * & ¥ T I AV L * L Y T KDL T E G
Y I N N HGH * P L *» D Y I H X §8 HJR V
F ¥ T I VM N H C S I M F I N Q T D * R

16501 ATGCAAACATTACGTGGATTGACACTACACTCACTACAGTGGTTTAATATAARCCCGOCA 16560
*T @ L A G L Q § T L 8 TV L N Y K p p
K R K Y H V » § HH S8 HH * w I I N P R
¥V N T I CURUV TIHTTI DGV F * I Q A T

16561 TACAGAATGATAACACTTTTGGTATITCGGSTAATAAGTAAATTCAATCAATACTTACCA 16620
rop * *+« Q &§ F WL G W * ENILDNTTIF P
Y T K S N H F G Y V ¢ N N M * T L * g H
H R V I T F VM F GM I * K L * N H I T

16621 TACCAGAAACCAAACATATITGTTAGAACGTGCCCAAGTGGAATATATCTACTARARTTA 16680
I T K P XK ¥ L CDOQV P® EG ¥ I 8 85 K L
Y P R QN T Y V I K C P NV K ¥ L HN *
H D K T ¢ I F L R A RT *» R I Y I I K 1

16581 TTCTATCGATCRACATTTACCTGTCTTCAACTACTAATACARGACCGTTTACTCACATAR 16740
L I A L QL HV S8 T S8 8§ * * R A F S5 H I
Yy 5 L * N Y I 8§ L L Q HNHUE P LEHETY
L ¥y § T TF P CUPFNTITIIUHNOQQUO-CTITLTTHN
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16741 CTTGCARATTTCAATAMACGACGTCTTTGAGTTTTCCGTTGACTTCTCCGAARATTIGTT 16800
S R X F N N AASV * F AV S S A KTLZC
Q VN L T ¥ Q Q L F EF P L Q L P K * V
F T * L * K8 CFSLULCSTETLSTE KTFL

16801 TCGATACGAAGALGATGGTAAGTTCTCTAACAATCACTATCTCTTCAATAAMACACAACS 16860
L * A E A VvV M * § I T L 8 L 85 T I R H ¢
F 8 K K Q *# W E L 8 Q@ * H Y L L * K T N
A I 8 R S8 ¢ ¥ L L NN T I 8 F NN Q T P

16861 CTCTGTCCATTTCAATTTGETGGTGAATTATTTTTAATACAAAAGTGTCCGATGGTARAA 16920
& v P L TL GG S L L F * T KV P * W K
P § L Y L *» VvV VvV * Y F NH K * L § G N
L ¢CTFXNPFWWIEKIUPFPITIWNET UG AUVMEK

16321 TCGATCATGACCATTCTGTCAAAATCCACTCATACAAAMACTATTITCACTTAATTGATTG 16980
v L v P L V T K P & ¥ T XK 8 L L 8 N V L
* * Y Q ¥ § L K L HTHXK ¢ Y P H I L ~*
s T 8§ T L C N * T L I N K I F T F * § Vv

16981 CCACACATAATGGCGCGATGTTGATGAATATTTGAAAGATATCCACTACAAAARCAAMAT 17040
P T Y *# R AV V ¥V * L § E I P 8§ T K T K
R B T NN € R * L *» K Y VvV K * L HEUERKQ K
T H I VvV A 8 C 5 85 I F KR Y T I N K N =«
17041 TCTAGTGTAAGACATCGATCAAATTCACGTGGATGTGAACAGGETETTCTCTTGATACGR 17100
v b C E T AL KL AGV 8 T G C 8 F * A
L M VN Q L * N L HV * V Q 6 V L 8 8 H
¢ * M RY 8§ T * T CQR CEKDW L L VvV I 8

17101 TCATATTCTAAAAGATCACAAATATCACAAGGTAACCACAAACGTTTTATTACAACGATTA 17160
L I L ¥ B L T * L T G N TN * F L T A I
* ¥ L I XK * H K Y H E M P T E ¥ Y H @ ~
T ¥ 8§ KR T NI TNWOHIE KDL I I N S§ T

17161 ATAGTCGTGTAACCTTACTTITGCAATAACCTGACARSTTCCAGGEGCACCATECCCTTTIC 17220
* * C M P I FR * Q VT * P G G P V P F
N D AQCQF S YV NNUCCOQETLDGU QUYU®PTFE
i L ¥ N 8 H F TIASUNLTGRTR S L

17221 AGAGTAGRACGATATCCAGATCGACAAATARTGATGTGTCGTGCACATCAAATATGACGA 17280
D * R A I PR A T * * * ¥ p E T T * U A
T E D Q¢ * L DL Q KN § CL VHULEK Y Q
R M K 8§ ¥ T * S NI VYV CCC T VY NTI s s
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17281

17341

17401

17461

17521

17581

17641

17701

17761

CGATCAGTACGACGACATCTACGTARCACACTTTTTCGARTATTCARAAATTTATAATIG
A L * A AT S AN H S PF A * L N K F I L

Q *# D E Qg Q L HM T HF L K Y T K L Y *
§ T M5 § Y I C ¢ T FVF S§ I L K * I N V

CTAACATGTGCATAATAAGGACGATTTCRAGCACATCTAACAATACTATTCAAATTTTAA
s Q VR I ¥I¥IGAULTU RTS SO * S L N L I
R N Y V Y * E Q * L EH L N XN H Y T * PF
I T ¢ T N NIR S F N TJY I T I I L K VFN

TTACTATGGTGAACATTCATACARAAATGGTGTTATTTACGTAATGGTCTCAACCARTGT
L 8§ VvV QLYTI K VYV I FANGSWNTUV
* H ¥ W K ¥ T H K * W L L H KMV L T P *
I I ¢ 8 T L I N KGCLC Y I C=*= WL g NUZC

CTATAACAACAACARCTACTTCAATCATACGAATGATTAATACTTAACAGACARATATTTA
& I T T TS S TL I S8V L *» 8 NDTTIF
L Y ¢ Q@ Q ©Q K L * ¥ A * * N H I T Q * L
I N N N N I F NTHI K S I I F @Q RN Y I

CGAGCATAATTTCOATTTGTAATACATATAT AACCTCTAGG ACGAGT TRATGGACGTGET

AR I L ALTC* T Y I P 8 G A * N G A G

H E Y * L * V¥ H I ¥ Q L D O B I Vv Q Vv
5 T N F § FMM I Y I NS STIURSTILO*RTCW

GCACACGACAACTCGTTCCCAAGARATCTTGGATCCGTGAAGT TAAGATAATGATTTTAT
R T SNLDLPET KSGSG GTLC CEXKTELTETIVTILTI
V HA TS CPDNIKULUV * A § * N * % » F
T H Q Q AL TR * F R PV ETITZRUSNTGET F Y

TACACAACAAATCCAGGACTATAGAAAAACCCTTTAACAATATCCACAGRATTTCTTTAR
I H ¢ K P G 8 I K K P PF Q * L HG L 8§ I

L T N N L D QY RXUPFUHNWNUYTD * L F
H T 7T~ 7T R I P K Q & I T I P TR F F N

CATCTTTGACAAAGTCGTAACCAAATACTATTATTTGAGTTCCGATTTTTACTATTATCA
T 8 v T E A N T * § L L § L A L F § t L

@ L F Q K L M P K H Y Y V * p * F H Y Y
¥ F 38 N * ¢ Q N I I I F EL §8 F I I I T

AGTAATACAARATTTCATATAAARTTCCCTGTCTETTGTGTACTCTCAAGTTCACGACAT
E N H KL T Y KL P CV V C S§U1L EL a T
N M I N * L I N * P V 5 L VHSUNILHQ
* *» T K F Y I KL § L C C M L T * T 8§ Y
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17821 TTATAAGTTGTCTATATAGATTAATCATTTAAAAATTTTCGATTAGGTCAAACCTTATCA 17880
F I * ¢ 1 ¥R I L L NIXVFATDLUGTOQF L
LYy E Vv § I P L * ¥ I KL L * D L K § Y
I N L L Y I * N TV FHK* F S IWU~HNUP I T

17881 CGACAAAAATAATCAGGAATATTATCAGTCTTAATACAACGATTCGCACAAAATCCACAA 17940
A T K I L 6 * L L = F * T A L RTIX P T
H Q§ X + * D K Y Y D 8 N H Q * A H K L H
§ N K N TR I I TULIINSIL TN == TN

17941  GTTTGTGTTTGACATCTARGACGAGTTCCARGCCTTATACTAATACRATATATAAGTGTT 18000
* V C VTS EA*DPESY S * T I Y E C
E F ¥ F Q L N Q E L N P I B N H * I NV
L CL § Y I R S$L TRFTITITINTYTI* L

18001 TGTCCTCTTTGTCGGCTARGACARATTACANTTAGCTARATTACAACGGTATTGATCTCGE 18060
vV A § v.AWETU LT TULZRINULT AMU YL A
F L L F L G N Q * H * D I * H ¢ W L » 1
¢ ¢ F C G M RNTINISEKTINGTY S § G

18061 TTCTTCCCGTAAAAAACACAATACTCATTATACGTTAATAAACTTAGAGAATTAAAATAA 18120
L F P M KQTIULLICNUNSDRULIKI
W 8§ P C K K H * 8 Y Y A I I @ 1I E * N *
L &L AN XK T NHTTIHIL * K F REKTI KN

18121 TGAGATGGAAATCTATTTTAAGTTTTAGTTTGAAATGGAGCARACGTAACGTGTTGATTA 18180
v R G K 8 L I * F * V K G R K C Q V V L
* E V K L ¥ F E F D F KV EUNAINC L *
s * R * I F N L I LS * R T @QM-AETC S I

18181 GARARAAATTTCTAACATCATTITCAACGAATCCAATAGTAGGTCGCGTACGGGGOAGTAAS  1B240
R K L 8 QL L L Q K P * * ¢ A C A G E N
O K * L N ¥Y ¥ F NS L N DD UL A H G R M
K K F I T TPF T A * T I M WERMGUGGC « K

18241 ARTCGTCAACTACTATTTATATTCCAATTACTTTTARACCGACATTTARATTTATARACA 18300
K & T 8 S L ¥Y¥LTTULSSTF UK ATTFTE KTFEFTIQ
K L L Q # ¥ I Y P * HFNUPQTLNTILY K
* ¢ N I £ F I L NI F I Q §§ VY I * I NT

18301 CTTGGACAAAATTGTATARGAGCAAATTATAGAGAATACCCABAATTTAATCTAAACTGA 18180
5 ¢& T KV Y ER K I DZRTIUDPIZKILU®HNZSEKV
HV Q K L M ¥ EXN L I E * P N * I L N 8
F RN * C I R T * Y R K H T K PF *» I Q 8§
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1B361 GAACTACCAATAAGATTTAACARATAATGATTTCTACTTCGGTAATTTGCACAATCTCCA 18420
R 8§ P * E L N KR I VvV L 8 8§ A M L R T L P
EQ HNW N * I T * +» * L H L W * V H * L
K I T ¥ R F Q KN S ¥ I F G N F T N S T

18421 ACCCAACCAAAACTACAACTCCCGCGAGTACGATGAGCGCTTTTGTAACCTITGTTTGARA 18480
Q T P K 8§ T § P A * A VR B8 F M P V F K
N P Q N Q H Q P REH * E R F C Q F L 8
P N T K I NL A S M S 5 A F VN S C V K

18481 GGTGACGTTTATCCAAAAAGTTGACCACACCTRAAACATCAACTTCCATGACCGARTAAA 18540
G § € I P K EV P T S8 KT T 858 A V P K N
E VvV A FL N KL Q H P N QL QL * Q 5 I
W O L ¥ T K * § T H I K Y N F 858 & A *+ K

18541 CGACTCTCTCTAACARTATGAAAATTTITTTCACATCCATTTCGAGCAGGACCACTTTTT 18600
A S L § Q * V K L # vV TA L AG G P § F
Q @ 5§ L N N Y K * P F O L ¥ L B EQ H F
s L. 838 1T T 1 5 K F F S Y 5§ F 8RRTTF F

18601 AAATTTGTAAATTATGGGGAATACAGTTTTCCAGTTITCACCCTATAACAATCTTAATCT 18660
¥ L €C X I &6 R I DUPFP P * F HS I T L I L
I » v L VG *T L LD F T P Y Q * F *
K r M » ¥ G K KB * F T L L P I NN S N 5

18661 TAACAAGTTTACAATAGACTAATAGARAATCTGGAAAGACTATCACATCATAAATAATGA 18720
I T * I N D S * R K S RKE S L T TWN I V
F Q BEFT I @ KD XL 6 K Q Y HL I * *
N N L H * R I I K *V X R I T Y ¥ K N §

13721 ACCAGACGGTCAAAACTTGAATCAACAAATTCCATAARACGATTTAATCCGTCTCTCGAA 18780
Q b A L K &§ 8§ V Q KL ¥ KX A L NPUL S 8
K T Q W N Q V » KN L TN * I L ¢ L A
P R G T K P K 5§ T  p I K 8 F * A 58 1L K

18781 TTAACATTACACACAAGATTAGCACGATGTACGATGTTAAGATCTTGACCAATAARTACCA 18840
L Q T H E L RAV H * L E L V p * * p
* N Y H TN * D H* M S CN * F Q N N H
I T 1 H# TR I T B8 C A VI R S S8 T I I T

18841 ACARCCGCGGTATCAATATGAACACTAATACACATATTAGGTCAATAACATCTATATGTT 18500
Q Q R WL * VQS§* TYLGSTITSTIC
N N A G ¥ N Y K HNHT Y D V » Q@ L ¥ V
T P AMTTI S T I I HTITIWIEKHENTYTIYL
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18901

18961

18021

18081

19141

15201

19261

18321

19381

GTCACCCCAATATGTCCAAGAAATTIGATCATTAGTGCTATATTRAACATTACATGTATTT
¢C H P * VvV P E XK V L L *# 8 T I ¢ L T ¢ &

vV T P N Y L N K L * ¥ D R Y L K ¥ H V ¥
L P T I CTUR *¥ 8§ T I VI ¥ N T I ¥ M F

CCACGTETACAACGCAGTCGACTACGTTAATACTGAGCAACARATCGTTAGATACTAACA
P A CT A DA AS A I I VR QKBATI *» 8 @0

L H vV H 0 T L Q HL * 3§ E N N UL L R H N
T ¢ Mm NR * 8 I ¢CNHS T T * CDIIT

ARBACATTTAGACAATTAACCTTARATCTCATAGETTATTAARGATTACTCCAGTCATAT
K Q¢ L D TUL QP F X 8 ¥ ¢ I I EL S T L I

N K ¥ I ¢ * N5 NLTD L L K * H P * ¥
K T R NI P I * L I W Y NRTI LD T Y

TTATGTAGAACATCCARTAACGTCGCACAGTACGAATTTCCACGGTACGATACATTATCT
F VD Qg L NUNXNCRTM GBS LT A A MBS H L L
L ¥y M K ¥ T I A AR * A * [, §Q W A I Y Y
I ¢ R TP * ¢ L TDIHI KV F 8 ¢ H * T I 8

ATGTTGAATACAATACTGTATCCGTTAGGATTTCCAAATCGAACACAGTTTCTARTACTT
¥ L K H * §8 M P L GL P KA Q T L 8 * 8§

I ¢ 8 I # # ¢L CD * L N L X H * L N H
v v *» 7T I VY AIRZPFT®* S TDVF I I F

ADATTTAAAATACTACGAARAGGACATCRGTTCAGACAATTTSTCAATAAAATACAGATA

N L N * 8 A K GGT AL D T L CXN N * T ¢«

I *+ I K H H K E QL W T Q « v 7T I K H R
K F K I I 8 KR Y @ L RN F L * K I D I

CTACACGTATTTICTATTAAAATTTCTACCARATACATACARARCCTTARCATTACAACTA
§ T ¢ L 8 L KL 8 P KHIDNOQPF QLT B8
H H A Y L ¥ N * L HN I Y T K SN Y H Q
I # v ¥ I I K F I T * T H K P I T I N I

TTTATAGETAGATTAAGT TARCAAACATCTAAACTGTGAGC TCACAATTTATT TAATTTG
L ¥ ¢ b L E I T gL NS V R TNV F L N F

¥y I DM * N L Q K Y I Q CE L T L Y I L
F I W R I * N NT S8 K V 8 8 K * I F *+ ¥

GAAGGACCTACATTACCACCATCAAACATACARTTATTTGTACGTAAGETATGATTAGGA
R G P H L P P L KYTULILCANWUV L G
G E Q I ¥ H H Y N T H * Y V HM G Y * D

K R 8 T I T T TQ I KN I FM CEMS I R
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18441 AAATGATCTTGACAAAAACTTTTAGAATTCGGATACGGAAAAAAGATAATAAGTCTATGL 19500
K v L. v T K 8 F R L G Iv G K K » * E § V
K »+ *» F Q K Q # D » A *» A K K R NDN L Y
K 8 8§ § N K F I KL RHZRIXKETITI™*TIR

18501 GGAACACACATGCATCTACCARATCTTACGATTTOTTCAACTAATGCAAGGAAATTCTTCE 19560
¢G ¢ T Y T S P XK S5 DL CT S * T G K L L
A K H TR L HN L I ¢« V L Q N R E K L F
R T H V Y I 1  F R F L N I V N R * 8 A

19561 CGGTGAACATAGTGTGCCACATTAGATCCACCTCGACAAACAAGTTTCGTACGACTTCTT 19520
AV Q I V R H L R P P A T Q E F C A 8§ 8
R W K Y * VvV T Y DL H L Qg KDNUIL A EHEQ L
g &8 ™™D C P T I ¢ T § S N T * L M S P F

19621  ATAACATICATGGAACTCAGARTATTATATCAATGATCTCGTCCGAAATGAARAACCCAA 19680
¥ g L * R §D * L I TV V A PIEKUVIKOQT
I N Y §$ ¢ T K Y Y L * * L L § * KK P
I T V vV XL R I I Y NSCOCA AZEKSKTPN

19681 ATATTCTTAAAACTAAAAATATTAAATACCTTGTGAAAATGATGCRATGTCTCAAATCTT 19740
* L F K 8 K * L K H F VKV V N C L K 8
K ' ¥ 8 N O N K Y NI &8 C XK * * T VvV 8§ N L
I L ¥ K I K I 1 * P V 8 K &8 R * L T * F

19741 TTGCATTATATATIGAACCAATTACAACCAGTAATACTACCTGCATGTCCACTTAATGGA 19800
F T I ¥ L X T L TP * * 58 P R V P 5 N G
F R L I Y 8 P * H Q DNHHV Y L H I V
vV Y ¥ I v Q NI N T M I I &8 7T C T F * R

19801 ACACGATAATACTTACTGTTTCAACAACAATTCTAATTATTACATCTATGACAATAARRL 19860
Qg A ¥ I P § L T T T L I L L T S V T I K
K H * * 8§ HCL @ @ * 8 * ¥ H L Y Q@ * K
T s N®H I V F N NNILWNTITIUYTI S NUN K

18861 TTITTTATTATGTAGTAAAGGATGATTATRTCGACAACTTARCAARTGTTTTIGCATCATAG 19320
L F L VDNGV LI AT SNNUVF R L I
* F Y Y MM E * * ¥ L @ Q I T *~ L Vv ¥ Y
F I ¥ ¢ * K R 8 I ¥ 8 N F Q K C F T T D

19821 GCCGTGGTGGGACTTGAATTCTAAGAATCTTTAAACTTGTAACTATARACAACCTTCGTA 13380
R ¢ W G 5 8 L I R L F K F M S8 I Q ¢ F C
G A G G Q V * 3§ BE ¥ F N 8 C Q Y K N 8§ &
PV VR F K L N X § I Q v N I N T P L M
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13581 CAGGACACCCTAATACAATTTCTATCAAACAAAACATCAAGGTGAATACCACAAACATTT 20040
T R H 8 * T L § L K N Q L B V * P T Q0 L
B GG T P N H * L ¥ N ? XK ¥ N W XK H H X Y
D Q » I I N F I 7T Q KT T G 8 I TNTF

20041 ATGTCTCTAAACTTICAAGTAGCTITTAAACTTATATGAAARACTACCAGCACTGTGACCG 20100
¥ v 8 K F NM S§P#¥¥ KF I §8 K S P R S V P
I ¢ L ¥ 8 T * RF N S Y¥Y V K Q HDHOCQQ
vV €I Q@ L E D F I QI ¥K X I T TV S A

20101 CCAAATCTTCGAAAATCTTITCCTICTITACCACAAAAATAATCATGACTTTITAATTCA 20160
A XK S A KL FALF PTI K I L V S8 F N L
R KL L KR * F L L FHHK®™®* »» ¥ g F I L
5 * F §$ K 8 F ¢S I T NIXDNT S F F * 7T

20161 TCCAATAGTTACTAATTTCCAGGCGTTGCTCGACTAAATTTACCACACTAACACCTATTT 20220
L ND I I L B GCRUSBSI KT FODPTTITS L
Y T I L 8 * L DAV L O0UNTULHTHTS QP Y
P * * H ¥ F T R L § § I * I T HNJBHTIF

20221 CARCCTCTTIGAGTTTCAACTCAAAACCAAGCGATACTCTTTITCTACCACTGCTACAATAG 20280
T P 8 § L T § N Q N A I L F 8 P 8 8 T I
L Q L v * L QQ T K TR *» $ F L H H R H
N §8 F E F NL K P E S HS F I TV I ND

20281 AAGTCGGECTTGTCIGTCGGATACGAGTTCGETAATGACCTCGGETGTTCCATTAGATCCA 20340
K L R VvV 8 L RHEIL W * QQ L G CP L R P
R * ¢ F L ¢ G I 8L GGN S 8§ ¢ VvV L YD L
E A S CV A * A * A MV P A WL T I * 7T

20341 CCATTAACGCGCCCATTACAGTAACCATTACTACGAGATTGTGCARAATGATAGARATGA 20400
P L O A P L TMUPIL S ARV RKV I KV
H ¥ N R P Y H * Q ¥ HHE L V N * * R ¥
T I A R T I DUNT I I 8 * C T K 8 DB K 8§

20401 GTCICAGCACATAACAGTTCAAAACTTIGGAGCGAGTCTARATCTITGCCCTARAATAACTA 20460
*L R T N D L K 8 G R E S XK 8 R 8 X I §
E § b H I T L NV E 8 L N L VvV 2 ¥ * ¢
L T T Y  * T K P RA * I * F P I KNI

20461 TACCTACTATTAGACAAATAACGATTTATACCAARTCTTCTGATACGTARACTAGTATAT 20520
I 8§ 8 L R NI A L ¥ P XK 8§ 8 * A N 8 * I
¥y P H Y D T * Q * I H N L L 8 H M ¢ D Y
H I I I @ K N § F I T * F V I C K I M Y
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20521  CAAATACCATCAARRATTGGTATTTCAATATCCTCCARACGTARACGAATATCCGARTAAR 20580
T * P L K L W L T I P P K ¢ K § I P K N
L X H ¥ N * G Y L * L L N A NA » L 8§ I
N I T T KV M FUNZY ST QMG KX Y A *» K

20581 GCATCCTTITTTTTTAGATTAAACAATTAAGTTCTCAAAAATGTCATACTAAGRATCATAR 20640
R L. # F F D L X N I *# 8 N XK ¢ ¥ &8 8 L 1I
EY S F fFp I * NTUL E L T K V T H N *» ¥
T P F F FRI QO * NN L L K * L I I R T X

20641 GTARGTATAAAATAATGACTAGTCCTCACACCATCATCATTCTCACAAACATGTCAATAR 20700
* E Y K I v § * § H P L L L L T ¢ vV T I
E N M N * * QD P THY Y Y 8 HK ¥ L =*
M * I K ¥N & I L L T TTTLTNTCWNDN

20701 CTAAATAATAATCTACTAAAACAAAGATAACAATTCAGTAATITAALCTCAACACAATCA 20760
S K NN 5 8 KT ETITULUDNUVF K L QOQTL
Q N ¥ I L H N Q K *» Q * T M L N 8 ® H ~
I = *» % I I X N R NUNIL* * I O T T N T

20761 TTTCAACAATTATAATTACAACTAAAATTCCTAAAAGTTAAATACAACACCACATTACTA 20820
L TT L I LTSS KL 8 K* N I N HUHUL S
¥ L Q » Y #*# H Q W *~ P N E I * T T T ¥ H
F N N I N I N I KL I KL X HKOQ &P T I I

20821 TTATTTTAATACTGARARATAGGATTTTACGTTCECTGATTACTAACCTTIGGACCCATAE 20880
L L I I v K * ¢ L I ¢ AV L 8 @ F G p =x
Y ¥ F » 8 K Kb * F a L W * HN 8§ V Q 8
I F N H S K I R F H LG S I I P F R A I

20881 AGATACGGACARAACATATTCATARACTTACAAGGTAATCTCTCTCAGAGAMATACCTTA 20940
E I € T XYL Y KPFTOGNTGSTULTTETE RTHF
N * 2 ¢ KT VY TNJSHTEMTLSTILT RTEKTIS
R H RN @ I L I QI NW®W L § D R * P I

20941 ATACCATTTCGATAATTAAACGGATGTCCGACATACTACTTACARACGATTCATGTGAGTT 21000
* P L G I L K GV P Q I I F T A L Y Vv
N H Y V » » N A * L § ¥ § 8§ H Q * T C E
I T F R N I Q R C A T HH I N S L VvV § L

21001 AARTACAGTCATAAACTTATGATCTTGTAATCGACAAGGACAATTATACGCCACARAATGTA 21060
N H * ¥ K F VvVVVNATGTULTIZ RTTIEKC
I I DT NS Y * L MLOESGGS™* Y A HIEK V
* T L I ¢ I 5 CC +* 8 NRNTIHTHN* M
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21061 AATCCACGTCCCAGACTATTTCTTCATCGAGGTCCAAGACGACARAATTCTGTCACCAAT 21120
K P A P D S L 8T AG P E A TI K L CHN
N'L HL T Q Y L L L EL NQ Q K L VT T
*7T ¢C P R I F F Y S W TR S8 N * 8 L, p *

21121  GGTAGACCATCATARGAACATCTATTACTAAATTTGGGTAAACAATCGCTATCARATCAR 21180
¢ b P L I RT S L 8 K F GNTTUL S L KT
VM QY Y E QL Y HNLGMGQ™*URYNTL
w R T TN K Y I I I * VW KN ATIT * N

21181 TGAATARAACCTCTAACATACTCAAATGGTARRCTARCAGTAACCCTABACTATTATAGR 21240
vV * K P § Q I VXGWNSOQ * g & K I I D
* K N Q L N ¥ § KV M @ KD NUPNS L I
§ I X 8 I T H S *~ W KI T MUPTIOQTYJYER

21241 CTATACATACTAGGAGAATGATTTTTATAACCACTAATATTACACTCATTCCTACCCARA 21200
§ I ¥ 8 G R VL F I P S * L T L L 8 P N
Q ¥ T HDE * *« F Y QQ HDNJYH S5 Y P H T
I H1I I R K S§ F I NT I TI I HT L I P K

21301  AAATGAATGTARAACAGTAAATTAAGCACTATTTAATAGAAACCCACCATCACATCGATAT 21360
¥ v = M o * K I R 8 L N DK P P L T A I
K * KC KD NILEHY I I XK P R Y H L *
K § VN T M * NTTI F *RQTTTT VY 8 Y

21361  TTTTAATGTCTCAAAAGAACCTTACGACTAAATATATTTAATTACTCAACAAAACGTAAR 21420
F I ¥V 8§ N E Qg F A S5 K Y L N I L ¢ K A N
L F * L T™ K K §H QNTUYTIIL S NUNQM
F ¥ CL KR PTI S I * I F » HTTIKOCEK

21421  ACCTGTCARARAACATGATTACATTTACGAAGAAGATCACT TCCCAARAATTATCCATAT 21480
Q VTXQVLTPFATETETULSU PNTZE KTITPTI
K 8 L K K Y * HL HKTZ K * H L T KTZILTILY
P C N KT S I Y I S RRTTF DPK* Y T ¥

21481  TTAATGGACCCATTTAGAAGAAAACTITATCTACCCTTACAATACGTACGATTGATAAAC 21540
F *» R P L D E K S8 I 8 P L T I C2Aa 1L * K
L N6 P Y I KK QF L HCH * ap H * 5 N
I v¢ T FRIRIEKTFY IAIDNUHMMSVTIQ

21541 AARACCTCTTTATCATGTTGTACCTTACCGCCACGAATATCAMATARACTATACTGATTT 21600
N ¢ L F L VV HFP P A * L KN S It V L
T X 8 F ¥ ¥ L M 8 HRHIEKU Y NI g Y § +*
K P § I T COC P I AT 3 I T *» K I H § F
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21601  AARAGAAACTITAACCGACCGTGACGACAACAATTAAATTCTGGTCTAGTTAATTTACTA 21660
N E K F N APV ATTULI KILGUG S * N F 8§
I K K 8§ 1 P Q C Q@ Q Q * N L V L D I L H
K R Q F Q 8 A 8 § N NI * &8 W I L * I T

21661 AATCAAATRAGAGAATAACTTTCTICCATTITAATAATCAAGCGCTATGCGCATTTCTOTAR 21720
KT * ER I § L P L NNTWI R SV URUL S I
N L K N E * Q F L ¥ I I L B R Y A Y L g
*N I R KN F S T F * * N A I RTPF L N

21721 AAACAACCACTATCAGAACATTTATGAACRATCTAGAGTAATTTAGATTTGATACAATIA 21780
K T™?P S8 LR T FV Q * I B ¥ F R F * T L
K Q¢ ¢ H Y D @ L Y KNS RM L D L & H *
KN T I T X Y I 8 T L D * * I *» Vv I N I

21781 ATBARAARATARAAARATAARGACAATACCAAAATTACTTGGAGAATTACAARCACAGAGT 21840
* K K I K K N R N HN * H V E * H Q T E
N N K * K K I ETTI T XK I F R KTINHR
I K K N K * K Q@ * P XL 8 G R L T T D «

21841 AAATTTGGTACTGACCAAARATARACCACTATCAGCAAGACTAACATTGOETATAATTATT 21900
N L ¢ H § T K I @ HY D N QN Y ¢ ¥ * Y
M *» VMM V P K * K T I TUTRTITUVMUSETI
K F W 8§ QN KNP S L PRE S QL W I L L

21501 AAATTTTTAATTTTTAAAACTAATAARCCTATAAGTGGGATCABRACACGTTGTTACCATT 21960
N L F * F N QNN P Y E G * N T ¢ ¢ H ¥
I » F N F I K I I Q@ I ¥ V R T Q A V I T
K F I L F K 8 K 8 I *# 6 L X H L L P L

21961 CTAAAGTAGATCACGGUCACTAAGATAAAARTTCTCAAAAGTAAAGTCASCTAAAATATT 22020
S KM * H R HN *# K * 8 F EN * E I K Y
L ¥ *» R T GG T RN KILTIKME S § K I
I EDP L AP 5 E I K L L X * K V RN * L

22021  BATGTGACCGCTTCCACTAGTTTAATAAAARATACTCCCACAATTAARATTAGGAATAGT 22080
N C Q@ R L H P F ¥ KKHU©PH * N ¥ D K D
I v 8 A F T I L ¥ NN K I L T N I K I R I
*v P 58 P S§ * I I K * 8 P T L KL G * *

22081 ATCTARATTCACAAAAGGATTACCATCATTACTACATACCGAAGAATTCTTCCATTCTAA 22140
Yy I » T N E * H Y Y HH I A E * ¢ P L I
M 8 K L T K R I * T 11 I ¥ P K K V L Y §
L NL H X ¢ L PL L S TH S RUL L T L N
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22141

22201

22261

22321

22381

22441

22501

22561

22621

AATAGCACGGAATATAAGATTATACCGGAANAARGCAATAGAATGAAAACAACTATAAGE
¥ D ER I N * ¥ P REKTENGD* K Q Q Y E
K I T G * I R I HOG KU KTTIUI KSIZ KT NTIN
* R A X ¥ B L I A K KR * RV KT S5 I G

AATATTACAAAGAGARAGATTCAAATTARGAACATTTTCACTATAARATAGTGAATTGTT
K ¥ H K BE K » T * N X Y F H Y K I Vv + ¢
R I I N R KR L XK I RTU FT I N * ¥ K V
* L, T E R E L N L BE @ L L & I KD S L L

AGGATAAAAATAATTAATARGATTCCTTCAAATAARATGAARTAATCCARCAAGAGRAAAT
b » X » * N N * P L K N * K I L N N E K
I R N KN I I R L F N I K 8 * = m T R K
¢ I XK T L * E L 8 T * K V X N P QO E R *

ARATCATGECGARACGGAAALATTTAGATTGARATCAGTCATGATAATATTGTATCTATG
N L vV A K G K * I # § * D T 8§ N ¥ C L Y
I * YR KAI KU KV FRV KT L VI I Vv ¥ I

X T 6 8 QR KL D LK UL * ¥ v * 1, M § V

ACCGAGRCARATACCANAAAGATTACAACAAATAGGACTARATCTGACATAAATATARAG
Q 8 0 K H N X * H Q K D Q N L § ¥ K ¥ K
§ A RN I T KRTIWNNIRTI®*V VY TN IN
P ET * P K EL TT* G 8 X 8 I I B

AGALTTIGGTCCARGARTATTTCAARGETGGTCACCTGGAAARAATAGGAATGRATGATT
E * ¥V L N K ¥ L XK W W Q@ V K K I R VvV * =«
R K FWTRIV FDNUGUG S CRIK * G * R §
R L 6 P E * L T EV V A GG K KD K GV L

TCGAGACACAARACTATTTAGATTTGTTAAACATCGACATETCCAACARCTAAGATCTAC
L ER N Q Y I * VvV I Q V g V P Qg Q N * 1I
F 8§ E T K I #F R F L XK Y R Y L ¥ ¥ I R 8

A R Q K $ L b L ¢CNTGT T TS E L H

CTTGTTGCTCGCACGGAGTCTATAAAGARATAGACAACGTACAGTTAACGGTATAACART
§ ¢C R AH R L Y K KI Q ¢ M D I &8 MNFVK
P VvV VL T G * I NR * RHKNCTULQQ W I v

F L S R A E $ I E K DT A H *» N G Y ¢ =

ARRAGCGTTAAGAAGACCGATTAATACARCCGTTCATACTATAAT TGETGCCACTATCACC

N EC N K Q * N H QC T H VY * & R H Y H

I KA I RR S I I NAUILI I NWVV T I T
K R L BE B AL *» T PIL Y 8 I L WP S L P
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22681 AAAATAAAGATAAAATAGACCAGAAAATATATTACAAAGAACATAAAGTATAATACCACA 22740
N *» K * K I @D K I ¥ H K K Y KM NUHH
T K N RN * R T K * I I N R TN I I T
K I E I K D P R K Y L T E Q11 E Y *» P T

22741 TAPAARTATACTATTAMAATGTAGETARACCGGGATAATAAGAAAACCATCCACAGGATG 22800
I K I B ¥ N ** M W K ARV NN K QY T D *
¥ X * I I I X ¢ & ¥ P G I I R KT P T R
N K'Y §s L K vV pP M G * * E X P L H G V

22801 TAGAAGATAATAATTTGTAGGTTAAACACAAATACTAAAAAACGGATAATAARATETTCS 22860
M K * * * Vv D L K HUKHN KA * *» K V L
C R R NN F M WNTWNITI K QQRUNIN * L
b E I I L ¢ G I QT * § K K G I I K C p

22881 ATAAAATAATACAAATCGARATGAAAAACAACAAAAAGATAATAAAARCAATATATTGCT 22920
Y XK I I N L K V K ¢ QQ K E I I X T I ¥ R
T N * * T * § * K K N N K * *» K ¢ * I V
I K ¥ BE K A K 8 KT T KR NN X N Y L 8

22921 ATTTAGAGTAATTTAGATTITGTACAATAATTAATAMAAATARARCGGATGTTGTAATCGA 22980
¥y 1 EN FRFM©UNNNITILIIZIK1I X GV V N A
I FP R ML DL CTTI L * K * K A * L M L
L b * ¥ I * ¥ H * * N N K N Q R ¢ c *» §

22981  CAATATCCACTAAAATTAACATGATTARAACGATAATTACTARATTTGTGGTGTCARGGA 23040
T I P § KL Q VL K A I L 8 K F V V T &
Q * Lh H N * N ¥ * N Q * * H N L C W L E
N Y T I X I T S I K 8 N I 1 * v & ¢ N R

23041 GCCTATTCACTCATACAACACCTACAAAGAATACCAAACCCATGTATAATATATGAACTA 23100
R ML 8 Y TT S TUE * P K P ¥V Y * I 85 §
E C L H T H Q P H K KHWNUPTYMHNUYV Q
A Y T L I N H I W R I T @Q T C I I ¥ K 1

23101 GCACAAATAAATTITATGATGATATAATAAATGACCAATAAAGGGATTTAGACCACGETTA 23160
R T «~ K F V VI NNV P * K G L D P & L
D H KN L Y * * I I * Qg NUNG * I Q3 H W
T N X *# I §8 858 ¥ * K § f I B R F R T 6 I

23161 AAATCCCTAGATAGAAATTTTCCATCATCTATAAACTCATGAGAAACCATAGTCTTIGSE 23220
K L § R D K PF P V V Y KL V R Q Y *» F &
N ¥ P D I K L L ¥ * M N 8 Y E K T D § V
K P I » R * F T S§ C I T S K P I L F @
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23221

23281

23341

23401

23461

23521

23581

23641

23701

AAARATAGACTARAATTATTACCATARARARGATCTCAATTCTTATGATTCAACATACAA
K KD S§ KL L P I KETULTTULTFVLUNTYT

R K I Q ¥ *» ¥ H Y KK * L * 88 ¥ * T T H
¥ * R 1 K I I T N K R 8 ¥ L I 8 L @ I N

TTATTTTGAARCATATCACTCARATCATGATATCAATATCCATCACRAAAATAATTCTTG
L L v K ¥ L 8 N L V I T I P L T K I L L
* ¥ F K T Y H T + ¥ * L ~ &L, ¥ H X * * ¢

I #F 8 0 I T L K T S Y NY T TUN KNV V

AGAATATGATAACAACAAGTTGGAGTATTACCACAARACCTCTAATGTCCAACAGTTATG
E »V I ™% * ¢ * L P T K S I V A Q * Y
§ X ¥y *» Q0 g B V E Y HBEI KUP S8 * L K D I
R I S NN NILRM I TUHNOQZLUNCSTILV

TCATACACACTCATAGGAGTATCRTARACATTTAGATTTCCATCAAGAGCATTACTTAGA
vV I B8 8 ¥ ¢ ~ VvV I Q L D L P L B R L S D
¢ * T H T D E Y * K Y I » L, ¥ N E Y H I

S H#H L I R M 858 NNT P FRPFTTTURT I F R

ACCGTAAAACTATTTAGACTTGGAARCACAGACAAGTTCTTTTTABAATGARATATTACAA
Q €C XK 8 B D 8§ G K HRDNILPF KV *« L 7
K A N Q¥ I Q V KT D T * 5 F N * K Y H
P ¥ K I F R PF R QT Q E L F I K § I I N

AGATGTCTAACCAACATAAAAGTAARAATAGTTCTTGCACCETGAAAMATACGAATAATA
E VvV 5 0 N ¥ K * K *» * § R P V K * p =« =

K * L N T T N E N KD L V H C X K H K N
R C I P Q I K M K I L FT A S K I s 11

CCACTAAGACCOTACGCATCATGARAARATARATCARACATAGAACCATGAGBAAATAGA
A 5 B P M G V V K KNL K Y R P VYV R K D
K I # ¥ T D Q ¥ E K I

5 I R A HR 8 8 X * KT Q I XK TS K * Rr

e}
Le
=
©
9}
bk
*
2
=

GTAATAATACARAACGGRAACTGARCATTACGATATAGAAGATTATGACTATTACTCTGA
* *» x 7T K &G K V. Q L A I D E L V 8 L 8 V
E NN H XA K 8§ K Y H * I K » ¥ 0 Y H 8
M I I N QR Q@ S8 T 11 8 YRRI S§ I I L 8

AARTGTTATAACCCAGTGTGCAPACAGATTTGCGCTTATAGAAGAATTTAAACTGTTGGCA
K ¢ ¥ Q T VvV G KD L R WY R RILN S L R
K v I N P * ¥V K T = VvV G I D B = I Qg €C G
* L I P D C R QRPF A LI K K F K V V T
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23761

23821

23881

23941

24001

24081

24121

24181

24241

CCACAATAATGATTACGACAACTAACAAGATCATCAAAGARATCGCTCTAAGTTACATTT
p T I VL AT S Q@ EL L KX L 8 I * H L

H H *» * * H @ QQ N N * Y NR * R 8 E I Y
‘T NN S I 8 N I TR T TZEUZ KA ULDNIULTF

TGATTTAGARATAATGGATTATGACCACAALTACTGAATAGACCARAATGACARTTCGGA
¥ L D K N G L V P T * 8§ KD P KV T L G
F o+ I K I Vv * ¥ QQ H X H 8 I ¢ N * G * A

§$ F R * * R I 858 TN I V * R T K 8§ N L R

CAACGTTGACATGTAGCAGCATAAGGACTAAATGGACTAACACTGTAACTATTTACCGAA
T A VvV T C R R I G S XK G 8 Q § M 8 L H s
Q QL g VvV D D Y¥Y E Q NV Q N HCOQ Y I A

N ¢ 8§ Y M T THNRTI * R I T V ¥§N I F P K
TTGTTARAATTACATGGGAGTGGAGAATTAACCCTTCCATTTTAAAAAAGAT TARCGTTG
L L K L T & B G R L Q SR L I K E L Q¢ L
* C N *HV RV E * N P VY F X K * N C

v I K I ¥ ¢ * R K I P F T F N K R I A V

AAATTAAACTCATGAAACGAAGCAAATCAAGTATGACTAAGRAAAAGAACAT?ATTAAAA
K L KL v K 8 R KT¢* V § B KE QL L K

S = N 8 Y K A EN L EY QN K K K Y Y N
XK I @ T s Q KT * NM &I R KURTI I K

CTACTTAGATTCTATATACCATCAACAAAATTCTCATAACAARATCTATTTAAACGGTAT
5§ 88 p L I Y P L @ KL L I T K S L N A M
Q H I * 8 I H Y NN * 8 Y @ KL Y I Q W

I F RL ¥ I T TTU XL TV NN T* I F KOG Y

GGETTGAGGTCTGCTAGACTAAACGTCAACCCGTCAAGACCAARAGACGTTAGAAGATTA
¢ L BEL R D S K CN PLEUPI K RTCTDEL
vV W 8§ WV I Q N ATUPCCNG QNESAGTIK >

G v 6 8§ 8 R I ¢ L QA TR T K 0 L EBE R I

ATATTTTAACTGTGATGAAGATCAAGAACAGTTAACATAATATCAARCGGACGTTAATTA
* L I 8§ vV VvV E L E Q * N Y * L K G A I L
N Y F Q C * K *» N KD I TN Y N A Q L =
I F N V 8 § R TRTUL QI I T OQRGCN I

CAATGATAATTATTAATATTAGGARGAAGAACCTTATCTTCCATACCAAAATTATTAALA
T v I L L * L G E E Q F L L ¥ P K L L K

H » = *» Y N Y D K K XK 8§ ¥ F T HN * ¥ N
N 8 N I I I I R R R P I 5 P I T K I 1 K
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24301 TTARACTCGAGAGTATCACAACAAATGAGTGCAATAACARARAAGACAATTATTATGAARRR 24360
L ¥ L B *# L T T * BE R * {Q X E T L L V K
* N § S BE Y H Qg K 8 VN NN KQQ * Y Y K
1 QA RMTT NNV T I T KZRINTITISK
24361 ACAGGAACACGATTTGGAAGAARACGAAGTTCAACGTTCTCAGTATTTGGTGGARAGACGA 24420
¢ G Q A L G E K A E L Q L L * L @ 686 E A
K D KH * VvV K K ¢ K L N C S8 D ¥ V V K Q
T R T § F R R K § ** T A L T M F W R R 8

24421 AGGACAGGATAACCATGATTAATAGCAAGAACRCTCTCATGATGACATGAGCTGGTGTGA 24480
EQ G I P VL *# R E Q S L V V T 8 8 W V
K R D *¥QY *» N DNI KUHZSY * Q VR G C
¢ T RN T S I I T RTUL T S 8§ Y E V V §

24481 CTGACCACATCCACAAGAACAAATGGACTAGGATATTGACGAATACTGGGATCCAGAACA 24540
8 g #H L HE Q XK G 8 ¢ I VA *» 5 G L D Q
2 § 7T ¥ T N K N V ¢ D * L Q0 XK H G * T K
v P T P T R T * R I R Y § 8 I vV R P R T

24541 AGAGTTTTTTICAGAGACCAACCACAACCACTTGTAACACGTCCCARGCCACRACTACTT 24600
E * F F DR TP TP S C QATZPUNZUERPTS S
N EF FTEJUPQHQHV NUHTILTR RTEDOQHEH
R L F L B Q NTNTFMTOCPETHNTIF

24601 CTTTTCACACCACATAACCTACCTAGTATATTACAAAGAACAGAAACATCATEACTRACGE 24660
5§ FH P TN S P D Y L TEGQTRQgQDL V § A
L F T HH I P H I MY H X KD K Y Y O H
F L T T Y g 1 8 * I I N R T X T T 8 I G

24661 AAAGATCCAACCAGAATACTGTGAACGCAGTCATIGTTGGCAACATTATAARARAGATTA 24720
K R P QD * 85 V Q T L L L R Q L I K E L
R E L N T K HC KR * Y €C G N Y ¥ K K *
K * T P R I V 8 A DTV V T T I N KR I

24721  AAATAAAATTTACCATAGTTATCACCATGGTGAACRAGATTACTRARTAACGTCGGATTA 24780
XK I K F P I L L P V V Q EL S8 KNI CG L
N * K L H Y * Y H Y W KW ¥ HN I A A *
K N* I TP I TT GG S TR I I * ¢ L R I

24781 TGACTTCAAAAATGACTACAARCACAACTAATGCTGGARATACCATAATGTCCTGITCCA 24840
vV §8 T K vV 8 T Q0 T 8 * 8 R * P I VvV P C P
Y Q L K * Q H KH QNI RGIXHY * L VvV L
S F N K S I NTT N I V VK I TNTUCGCSIL T
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24841 TAAAAATTTCTITCAAAGACGACAAATAATATTATCARCCGTTTTAGRABACATACTARGA 24900
I K L. 8 T E AT * * L L Q C F R K Y § &
¥ K *L L K Q Q K ¥ ¥ ¥ N A F D K T HN
N K FP F N RSN T TYTI TP LI K @ I I R

24501 TTACCGTTGTAATAACCAAAATTTCTAAAACAATGATTATTTTGTATATTATAAAAGGGA 24960
L P L M I P KL 8 KT VL L V ¥ L I K ¢
*H ¢ C * Q N » L N Q *» * ¥ F M Y Y X G
I A2 ¥ N ¥ T K F I X N S I F ¢ I I N E R

24981 ACAATACGTCCTTCTCAAAGACGACGAAARRGTAGTTTTACGAAGGAGAAACCCAAATGAA 25020
Q *A P L T EAA K * *F A E E K A K 8§
K NHLFL K Q QX EDUVFHIEK®RIE KP K V
T I ¢ § 8§ N R &§ S KM LI 8 G R Q@ 8 * K

25021 ATAGCATTARATTTTACATCGATACAAAARCTTATTATAAAGAAATTGATGAGTCGGTATA 25080
* R L K F HL *~ T KUV FULIUEIZ KWUVV * g Y
K b ¥ N L I ¥ 8 H K $ Y Y K K L * BE A& M
I T I * F T A I N Q I I NR * § 8§ L W I

35081 AAACTATCAATAGAACCAACGCAAARATTACGACTATTAAATTGACTAATAAGACARBRGA 25140
¥ s L R P QT K L A S L K VY & * E T E
N g Y ¥ D Q N R K * H Q Y N L Q NN Q K
K I T ¥ KT A NEK I 58I I *# 8 I I R N R

25141 AGAACACGAGAAGCGTACCCATCACCARAMACRCAACTAATATTGAGTGGAAGAAGAAGGE 25200
EQ A RRM P L P K Q T S8 * L E G E E E
K K HEEUCU?P Y HDN KHOQDN Y § V K K K
R T S§ K A H T T T KT NI I V * R R R G

25201  AGAAGCGCAGCATTTGCATCTTCATAAAGACGAAGAATAGCARAACAATCARAACTTAEEG 25260
E ERPRULRLL L E A E * R XK T V K S G
R KA DY VYV ¥ F Y K Q K X D NUQ* K Q ¥
R R TTPF T 8§ T N R S R I T KUY S8 K F C

25261 AAATTACAGTCAAAACAATTACTGTCATAACTCAGACACCCACCAGAAATACTCTAGTTT 25320
K L T L KT W S L, I 8 b T P P R * 8 I L
R *»H » N Qg * H C Y ¢ T O P HD K H g =+
K I p 1T X N I VTH®N UL RHT T K I L D F

25321 TAAGGGTGATTGARATGATATCAACCAGTTCTCCTTAAATAAGTTTGATTAAGAGGATTT 25380
I 6 v L X v I T P * g & N I * VvV L E G L
F E W * § * *» L, O D L P I » E F * N E *
N ¢ § V X 8§ ¥ N T L L F K NN L 8 I R R F
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25501

25361

25621
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28741

25801

25861

CAATGATAACTAACAAGAAATAAACAGACARGATTARTACGTCGAACGOTACTGAATAAC
T VIS QEKNTGOQETILT®* B AOGTW S K N
L * * g N N XK I Q R N * N H L KK & H s§ I

¥ 8§ N I T R * K D T R I I C 8 A2 M V =* Q

AGTCTCATACCGTGAARAACACTATTATAAT TATCATAAAATC TACTTCAATTACCAMAT
D S ¥ PV K s L I B L I K § 8 T L P K

T L T H € K K H Y Y *» ¥ Y KL H L * H N
*# L I A 8§ K T I ¥ N I T N * 1 F N I T *

GAACTATGATGAGTTAACGTACATCGACTATGAGAATACGTTCCACAGTGTGAATCGAGE
$§ § VvV *» N C T A S VR I C P TV S L E

v @ Yy * E I A H L Q ¥ E * x L H # ¥V * g
K I 8 8 L 0 M ¥ S I 8 KH L T DCIU KA AG

TTAGARTTATGATTARACGTAAAACTACAACTATTATAAT TAAAATTTAGGGATCAACCT
L R L v L K CKK § T 8 L I L XL DUZERT P

w o * ¥ *»NANQHQY Y * N * I G L Q
I ¥ 1 8 1 ¢ mMm K I ¥ I I N I K F G * N 8

ACAAATCCAGGTGTGACGCCAAGAAGAAGAGCARGAAAAAAACTTCTAAATARCAAACTC

H K P G L Q P E EEUREIZ KI K S S5 K NN S

I NL DV 8 R N K K EUN XK K @ L N I % ¢
T * T WV A TRRIRTIRIEKI KT FTI * Q K V

TTTCAATTTGAAAGTCTACAACCAAMACAACTTCGAATATIGTTAACATGACCACCATCA
L T L 8 E & TP K TS A * L L Q V P P L
C L * V K L H Q@ N @ Q L X Y € N ¥ Q H Y

F N F K * I N T K N ¥ 8§81 VvV I T S8 T TT

CTTTAATCTCTAGAAGAAACACATGTTAGGAAATTACCATAATT TCARAACGGAGGATAA
5 I L 8 R R Q T CCD XL P I L TIKGG I
H F * L D E K H V I R * H Y * L XK A E +*

F N 8 I K K T ¥ L 66 K I T N F N Q R R N

AACAGACTTAGAGTTTARAGACCAATGTGGTGTCGECCATGACAACGACGATACRARGGT
K b s D *~ I BE P * V V A AV TAATING

KT Q I E F K QN CWILR™* Q Q @ * T E
Q R F R L NIRRTV G CCG S 8 N B8 8 H K W

GGETACCAGTCGTCGTCCACCGTATGGTAAAAGAGAATTACATGTTATATCTTAATTACCA
G H D A A A P MGNERILTOGECYUL I L P
v M T L L L Q C V M KE ¥ H V I Y P * H

Ww e *= ¢ C $ A Y WU KU RIKTIVY LI S NIT
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25921 AACCCACAATGATACCTACARAGAATTATTTITAGTTTTCAACTATCGATGACGARRATTA 25980
K p TV I S TRULULUP * F NTI A V A K L
N P H * ¢# P H E * ¥ F D F T S L * Q K *
Q T N S5 H I W K I P I L L g Y 8 8 § k I

25981 TTACGAGAAGAAAGATAAGTCTTACCRAAATCACGATGGTIGAGACGTGAACGATITTAT 26040
i AR R ETI * F P K L A V L EA S A L I
Y H E E XK * E 8 H N * H * W 8 Q VvV ¢ * F
I 38 KKRNIL I T KTSOG VRCIK S P Y

26041 GTTTCACAACAATTAAGATTACGAGTTCGTGAATTATCAAACAATGTCCGTTAATARATTA 26100
¢ L TT L E LA * A S L L KUNT CTGCHNNDN L
vV FHQ N * HETLUV* YNTUVATITI *
L T N ¥N T R I § L ¢ K I T @ * L L * K I

26101 TTTAAACCACGTTAATCAAGAAGAAATGTTCTTTARAATAGAGCAGAGCTACGAAATCTC 26160
L N P A I L EE K C 8 I KDRR 3 A K 8
¥ I Q H L » N K XK VvV L F K I E D R H K L
F KT C N T RR * L F N * R T E I § * L

26161 CGAGTCCAAGTICTAACTATCCGARTAATTACCAGCARATTGACCARATTTACCAATACAG 26220
A * T ¥ I 8§ L 8 I L P R K V a4 K F A *» T
? E P E § Q Y A * * H D N L @ K L H K H
5 L ¥ L NI ®P KN I TT®* 8 & «* I 8§ I D

26221 AGRGTTGTCGAATCACTATAAAGAGAACATTTTAAACCACGACGAAATCGATACCTCTTC 26280
E *» € &8 L § I ER T F N P A A KA I 8 F
R EV A ¥ HY XK EE @ L I Q HOQKUL * p 8
R L L XK T I NU®RI K Y F KT S 8 * 8 H I L

26281 CAATTACTCACACAATTTTCAGTTAGAGGAGCATAATTAAMAACACCATTACCATTAGTA 26340
T L 8§ H T L L. *x D G R I L K Q P L P L =
P * H TH * F b I BE E Y * N KUH Y H Y D
N I LT NVF T LRIRTWNIIKTTTI T TITITM

26341 TARARCAGTAATCAAGTTTTACGAGGAATACCAAACAACAAATACGTAARATCAATATTT 26400
I X D N T * F A G * P KN NI C X L *» I
¥ X T M L E FHEKHNTT * A N * N Y
N Q * * N L I § R I T Q @ K HEMI K T I F

26401 GGATARAGAAAATTTTGACAAARTCATTCAGGACCAAACACATATAGTCCACTACATCCA 26460
6 I E X L VvV T K T L 6 P KH I p P S T P
v * XK K * F K L L D Q N T Y I LL H H L
R N R XK F 8 N * ¥ TRTTQTVY * 7 I ¥ T
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26461 TARCGTGGATTICTTCCOATAAAATAATTTGTATTACTAGTAACCTACBAGTGACCATCA 26520
I A G L CP Y XK I L CL S8 * $ I NV P L
Y Q V. vV L T N * * Vv Y HUDUH N 8§ T * Q Y
N CRFL PI XN FMITIMUPHTETSTT

26521 AGAATGATAATAGGACTTGGTTAAAGTCTATTTTTACAACAAAANTACTTATCAACARGA 26580
E * * » G S G I B § L FTTTZ XKTITFUVQE
N K S N D @ vV L K L ¥YFHGOQTE K * 8 ¥ K N
R VI T R F WDNO®*TIFPTININTEKTETIZSTR

26581 CAATTARRATGATTTCGCGGAGAACAAATAAACTTAGTAAGACATGOTTTTARCAGACTA 26640
T L K vV L A R T *~ KF * BE T G F N D 8
Q * N * * L A E Q KXY § DNV L I T Q
N I K § F R R KN I Q I MR Y WV F QR I

26641 AAACTTAGACTCAATAGAGTAACCARATTTTTAGTTTGTAGGTARACGCGGATTAAACTGA 26700
K 8 D 8 ND *» Q0 N L. ¥ *»V D M a G L K V
N Q I Q T I E NT* F D FMWOQA* N 8
K F RL * R M P K F I L CGNURUZERTIOGQS

26761 AATTTAGAAGTATGATAATTACGATGAAARARATCTARACATAATACTCTACTTAGAATAA 26760
K PR * vV I L AV KK S8 K VY *» g8 I P R I
KL B E Y * * H * K KL N T N H S 8 D =*
* I KM S$ N I 8 & K * I ¢ 1 I Lh HI KN

26761 GUTCTCAGATAATTCAGABACTTATTATCAATATAGTTAGAATTTCTATATCCATGTATA 26820
* § b I L DK F L L * I L R L 8 I p V VY
E L T * T K Y Y NY * D * L ¥ L Y M
L L R ¥N L R QI I TTIT DI KT FTI VY TOCI

26821 CTTTACATACATTTTACCGCGAACCATACAAACCGATCGATTAAAGCAAAAAGTAAATATIAT 26880
§ I ¥ T FH G QY T Q 8 8§ 1 E K EUN I 1
H F T H L I A K T H K A V L K ¥ K M * L
F H I Y F P R P I N P * * N R K * K Y Y

26881 ARGGAACATAACGAGAAAAAATATACARCAACATGACCAACACCAAGACGTACAAAATCA 26940
N R T N S8 K K I HQ ¢ V P Q P E A H K L
I 6 QI A RIK * I N NUY QNUHUNNOQMN *
E K Y Q E K XY T TTTSTTTTUERT CTI K T

26941 TTTACAGTATTAACAACACTACTCATACCACCAGTAGTACTAAAACAATAGTTTTGTAGA 27000
L H* L Q @ 8 5 Y P P * +# & K T I L V D
Y I DY N N HH T HHDDHDN g * *» F M
F T M ITTTIILTIT®T™TMMIKXNTDTFC R
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27001  GTACTACTAATCTTAGAGRACAGTCTAGAGTAATTTACATTTGAAATAAATACCTGCAAA 27060
* S 8§ * F R KPS RMULDILUS * X HV X
E HHNSDRTILD * *» I # ¥ KNTI ST
M I I }; I B Q * I E N F R F K I * P R X

27061 CCTCTGGATCGATGTGTGTAAGAGAACRATAATCTCTTARBACCRCARTGTTTGGAACTTC 27120
P 8 R AV O MR KNNSPF X T NTGCV K F
L 6L +*+ VvV ¢C ERT I L &8N P TV F R §
$§ vV *x § C ¥V N E Q * * L I Q H * L G @ L

27121  TAAACACAGATTTCATATTRATGACAGTTGGATAACBACCAATGACATAACATGGAAATT 27180
I QT +* L I I VT LRINDNTV TN Y R *
S8 K HRF Y L * Q * G I T P *«~ 0 I T G K
B T DL TVY NS DUV * QN S Y OV K L

27181 TACAAACCACAGCGTTCAAACCGTTTAARCGAAGAGTGABATGTARTGCATCAGTGCTAT 27240
I ¥ P T A L KA F K SRV K C » T T V I
F T QQHUR L N P L N A E * KV N R L * &
H KTDOCTOQOCTI X E S » MV Y DR Y

27241 ARAGGGTATCATTATTAAAACCACAACATTCATCAAAATGATGAATACCATTATGACAAR 27300
N G M T I I KT NY S TUZX S S I T I S N
I E W L L L XK P T TV L KV VY *» p L V T
K &Y Y YN QH QL * N * * K HY Y ¢ K

27301 GACTCCGACACAGATCTAATCAACTTAGTCGAAGACTTAMATARCARACCGCACGTOTCC 27360
R L 8§ HR S * N F * 8 R F KNUJNUP?®TOC L
£ S ATDILNT S DAE S K I TOQZERA S
@ P Q T * I L Q ¥ L XK Q I * Q K A H L p

27361 GTGAATTATT CATACCAACTAAATAAAAAGTTACTATéACGAAC CATGTATCCTGTCTAA 27420
C X I L T T 8 KN KUL § VA QUYMU®PCTIT
A S L L Y P QN T K * H Y Q K T C L V 8
v * Y T E NI * KE I I $ 8§ PV Y 8 L N

27421 AATCARAATCAAAATAARACAGAATAAAGAAATTAGAAACAACAACGAAARAATCGTTGA 27480
KT XK T KN QR I E X I ¥ T T AZEKIKOA V
K L KL K I Kb * K X L R Q Q @ K K L L
* N ¥ N * K T KN R * D K N N S K *» C 8

27481 TAATTCGARACATACGTTGAAACACCARRAACATTAMAGAAATEATAARGTGGARGCCGA 27540
I L. ¢ I C 8 Q P XK ¢ L XK K I I BE & B a
** A K YA V KHNI KUY NR * * K V K P
N L X T H L K T T K T I E X NN * R R 8
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27541 ATGCAAATATTITCTCCATACGTCAACATATTCAGAATATCACTTGTTCAATATGETGGE 27600
*» 7T * L L P I ¢CN Y L D *L 8 C T I G G
K R K Y F L Y A T TVY TZ XY HV L » v V
VN I F S$TUHKULGTI L ERTITTFILNTYWG

27601 TGAAGTCTAATAAATTAGATTTAGATITGTAATACTTATTTAGAAAAGAAGCGAGTTAAAT 27660
¥y E S * K I * I *» v N H I F R K K R L K
W K L ¥N ¥ L, R # R F M I FL D KR G * N
§ *+ I r * D LD L C * 8 Y I K EEE I +

27661 GAAGACTAGTTCGACAATGTAAGAATTTTCTTACCTTAAAGAGAAACCCACATTATGATE 27720
S R I L 8 N C E * F F P I E R Q T Y Y »
vV E 8§ *» A T V N K F &8 H F K E K P T I 8
K ¢ DL Qg * Mm R L EBE I 8 NIRIKUDPEHEILUVYV

27721  ARARATAARTGATAGTATAACGTCAAGCCAATATGCTCGGCATCATACAARCAAATAGAART 27786
K KN 8D Y Q L ET I RAMATTHI KUDNTIK
€ K1 VI M NCNUP* ¥ L R L I NT+ R
K *» » *» * T A T RN Y 8 G Y Y T Q X D =«

27781 AGTTCTACTARTAAGAAACCGAATACACCGGTAACTGATAGTGGARCTGATATARATTAR 27840
b L HNNIEK P KHP W O 8D G Q S Y K 1
I » I I I R Q S I HG NV I ¥V KV I N L
* 8 8§ * B KA * T A M § # +«# R 8§ * I * ¥

27841  CAAAAATACGAPACTTATTACGAAAAGAACGTAAAAGATATCACABATGATAATARAGAT 27900
T K I 8 QI I 8 K K KU RYHI K S NNR
Q K *» A K F L AIKUZRAINETITHSNUVITIE
N K H XK 8§ Y H X E @ M K * L T * » % g =

27901 AACAARTATACCTAAGAPATAAAACAATTATCATAAGCCGAAAARATAATCTTGACCGTCAR 27960
N N Y P N K I KNTI TUNUPIXIKUNIZGSSOAT
I T I # I R * KT L L I RS K I L V P L
Q * I 8 E KN Q *# Y ¥ E A K * = p Q C N

27961 CCACCTCAAAATTAGCTCTCTGGTTATTACGAATACACATAACTATACTITCCGTTCTACA 28020
P P T K I W L G I I K HTOWN I HF A L H
Q H L KLGS VL LRI HTI 811 F P L I
T 8§ N * DL S WYD* T Y QY S5 L C § T

28021 AACAATCCGGTCAATAACTCCTGATAGTGTGTAATTGACGATGACAATAAGCACCAGTAG 2808 Q
K N P WDNNILUWV IV C * 8 & 58 NN T T M
N T LG T I S 8 * * VvV NV AV T IR DP *»
Q *A L * Q P 8§ D CMULOQ * Q0 * BE H D D
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28081 AAATATATGTCCCACAGTTIGAACCGTGACCARTATGAGARAGTCTARACGGGCATATAC 28140
K I ¥ L TDV F UK AS T 1T S K *» I g G Y I
R *» 1 C P TIL 8§ PV P * VRE S K G T Y
K ¥ v PH * V g C Q ¥ Y E K L N A R I H

28141 AATGACATCGATTCCACGTTCATGAAACATGGATATTTGCACCGAAAAATCTATTCAATS 28200
N &8 ¥ §8 L H L Y KT G I F T G K * I L *
T vV T AL TOCT S Q V * L R A KI K S L XN
* @ L * P AL V K Y R Y V HRI KLY T L

28201 TACAATTATCACCAAAACGACAARAACAATTCAGATTTCAACCATTGATAGCAAATGGCA 28260
I N I T T K 58 N KN L RPFNTUV I T * R
$ T L L P K A T K TUL D L TUP UL * R K G
H *» ¥ H N Q Q K Q@ * T * L Q Y 8 DNV T

28261 GATCATTTGGATCACCATACCTATGACGGAACAATTCTCGAATTTAGATTTGATAATCCT 28320
R T F R TTUHTISGO Q* S5 S LDILSN P
D L L G6 L PTI SV AZEKINTUELRAG®*TI v I 1L
* Y V*+ HY P Y QRTTULTILEKTFT RTEF * * g

28321 ACAGAATATGAGGGéCAGTAATACGACCTTCATCTTCGAGGAGACCTTTAGCAAGTCCTT 28380
H R I 8 6 T M I 8 8 T™ S A G R 8 I T * 3
r o v ¢ P » *» A P L L L EE P F R E P
T K'Y ERDNHOGQF Y F 8 R §Q F D NTULF

28381 AQGAGTTCTTTTGAAGRACCCGACTGETTAGACTCECTTTAATGGTITGCARATTATCTC 28440
DEL F S R P S VL RL § I V L G K I 8
I R L F VEGQM ASUSWD S RTF * W V K L L
G * 8 F K K P Q G I ¢ A F NUGTFUZ R * Y L

28441 COTCTTTTTGGGTTGGATTTARGTGACACAGATGAGTTGCTSTTCCTTTATGATAGEATE 28500
A S FP 6L R F E S HR 8 L W L 8 I 5 D W
P L F VWGUL NV TDWV * ¢ CP F V I @
¢c F F GV *# I * g T * B ¥V V L F Y * g V¢

28501 TAATARGGACCAAGAGGCCCTAGTGAGTTAARGTTTTTCCATCTCTIGARATTTAARAGTC 28560
M I G P E G P D S L KL F T 8§ V K F K #
¢ * EQ N E P I VvV * N *# F P L 8 K L N B
N N R TRIR S * E I EF L Y L § * I K L

28561 TACCARGTTCCTCAAGGGTAACGAAAGCCTCATGGEGEAAGACTTCGTTTTCCTATAACCA 28620
I T ¥ 8 N G N & E &§ ¥ ¢ RRPFPCPF 8§ I P
§ P * P T GMOAIKU©PTGGE S ATV F P Y Q
H DL L E W Q K R L V ¢ K ¢ L L L I NT
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28621 TATCTGTGTCGGCCGUAAGAAAATTTTETCGACTACCAGTTGTTTTCGTCAACAATGGCT 28680
I s vaAPTHRIKPFCS§ I TLIL L L Q * R
Y &+ ¢ L RREIK DL V A S P * ¢ F ¢ N NG
Y v ¢ G AN K * F L Q HD V F AT TV §

28681 CTACCATAARGATGATAGAGCCATGGCCGGGTATACGETTACCTAGGATACCACTTAGGE 28740
s P I E VI ETGAWIOG I CGITUF G
L H Y K » » R p V P G Y AL A D * P S8 D
I T N R 8 P R Y R G M HWHM®PBRBMHUEHETIG

28741 AGCTTCCCCAGAAGACCCARCGATTAGTGGTTCGACTGTGARGATGAGGGAGGCTACAAA 28800
E F P D EPNSBS I VL §V & K &8 & G I N
R 8 P T K QT &AL * WAa S5 V E YV G E 8 T
R L P R R P Q * D G L @ CZ K * ERURUHEK

28801 GCAGTTCCCTAGGATGATGAGTTCTICGATAGGGATCGATCCANAGGCGGACCATGOTARR 28860
R * P I R § 8 L F 8 DR S P KRZRTTZ RN
E DL 8 GV V *«» g8 A I G V L NGOG P V I
T L P D * +« E L L * G * * T E A O Y § K

28861 ACGGAGTTCCGATAATACAACTTCCGAGTCCTTCCAGACGARGATTATCAGCTGCGTCCAA 28920
Q R L A I I N F A * § P RS RTI T S W T
K G * p » » T 3 P E P L DA ETULLRG P
A E L 8 N H QL 8§ L F T Q K * Y D V L N

28921 GTGCAAGAGTTAGTGCACCTEGGTTATTAGCAAGTAATTCATCTTCATTAARGATTAAAAT 28980
* T R L »# T 8 G I I T * * T § T I R I K
E R E* DRUZPGCGCILIL REUDNTULTLULTUL E L K
vV N E I V HV WY DNMIL Y F Y N = N =

28981 CTGTAAGTCTAAGATATCATTTTGGACTATACCGACTACTCTAGCGATTAGAACAARATC 29040
$ M * I R Y Y F R I HS I L DS I KN *
L ¢CE S ETITUVF GG S8 I 28 S I A L RTK
vV N L N * L L ¥V @ Y P Q K & R * D Q K L

25041 GOTTCCAACCATTTCTAAGATTTGGAGTCGTTCAGTGATTCGTTTITACGETTOCTTTAGT 29100
¢ L X TP I R FR L L D 8L L I G L P D
A L 8 P L 8 BE L 6 * ¢ T V L CF AL S I
W A QY L N * ¥V E A L * * XA F H W P P +

29101 CCGTATTITARAATTIGTTTTIGGAGCGETTTTCGCTTGAGGAT TAT T TGTAACATTACAAG 29160
P M F N # C F RAUL L S S R I ¥F MT I N
L ¢ L I XYV F 6 RWUPFF RV G L L C QL T
A Y F KL L VE G PF A F E * ¥ V N Y H E
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29161 TIGTCACAAAACCATTTTCTCCTGGAAGAGTTTTAARACCATTACGACTTTACAATTICG 29220
L L T X T PFF 8§ §8 RRUL I K TTI S$F H * L
* C H K P L L P G E * ¥ K P L A S I N F
vV T N ¢ Y F L V K EF N Y HQ F T L &

29221 AACCATGATTACTAGGAGTCAAAGGATAAGARCGTCTTAATCGAGGATGTGETCCACGAR 29280
K T 8 1 I R L K R N K CPF *» g8 R W T 8
s P VL S G * N G I R A S N A G V G P A
Q ¥ * # I E T E * EQ L I L E * Vv L H K

29281 AARAGAAACCAAGATTTARTCTGRACCAATTTITCTCTAAGGCTCCGACTCACTEGACAAT 29340
K E XK T R F * VvV Q N F &8 I § L 8§ V * R N
K K X P EL NS KTULULGSE S5 A S ETCGT
K R Q N * I L 8§ P * P L N R P Q S V g =

29341 TTCTACRAAAACTTGAAGTAATAAGACCAAGATAATCCAAACTATCATGARATGGTCCGA 25400
F I N K F XM I RTIRNDPIEKTIT S *+ W A
L s T K8 8 * * E P E I L N S ILL Vv K G P
L H K ¢ VvV E N N Q N * * T ¢ ¥ ¥ XK V L 8

23401 AACTCTGTTAATACTTTCAAGAACTTCTCTTAMATTTACGAATGCAATTAAGATTAGTCT 29460
K L ¢ N H F N K F L I * I 8 ¥V NI R I L
K § v ¥ { # T R s § F K F A * T L E L ~
@ 8 L * 8 L E Q L 8 N L H KR * N * D 8

29461 TGTGACTAAGACTAAGCAACTCAAGATTTGGAGTCGCATTTTCTCCACAATTTGTTAATG 29520
vs I R I R @ T RPF R L T F & TN F L *
F v § EsS BENL EL G * RL L P T IL C N
¢ Q ¥ Q NT 8§ N * V¥V E A Y F L H » Vv I ¥

29521  GTCTTGTCAAACTGAGAGAATTARATTCACGACCATGAGTCETGTALMAGTITACTARAAT 29580
W F L K v R X I » T 8 T 8 L V N * I I K
G 8 C ¥ § E R L KLAUPV * ¢ M EF 5§ K
L vV T 0 8 E » N L HQ Y E A CH K L HUN »

28581 GAGGACTCCTAGTATCAAATGAACGATGAGAACTACTAGCAATACATCTTCTGAGACAAL 29640
$ R L ¥ M T » K § 8§ K I I R I ¥ T F V R N
vV 6 &8 § *» L KX S A VRS S G * T S 5 E T
E Q P DY NV Q * E Q HED KHIL L S Q Q

29641 GAATTACTCTTACTTAGGATTAAGCTGTGATCCACCATTGGGGAGCGATAATAAGCCTTA 29700
8§ L 8 F § b * N 8 VL HY G RAITIT R P
A * H S H I R I R C * T T V G R * * E §
K I & I F 6 L E V &8 P P L G E S NN UDP I
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29701 TCCTGTGAGAGATAGICTTACTTAAGARACGACATTATTGTCTATCTCATCCAACAATGTC 29760
L ¥ s E I L I FEQ@QOQUL LL ¥ L L N X C
¥ 8 VvV R * + F § N K 5§ Y Y €C I 8 Y T T V
P C ER D S HIZRATTIV S L TP Q * L

29781 TGATATATAATTAATCATCTTTAMAATATAAATCTGTAAACTAACAATCTCATCAATATT 25820
vV I ¥ * N T § I K Y K S M Q N N S Y N Y
¢ * I N I L L F K I NLCZK I TILTTI
g ¥ I L ¥ ¥Y F N *# I » V N & @ *» L L * L

29821 CCAAATCGACATCATATTIGCGGAGGCCCTTCTCCATAGTTAACATCACAAATTATATAT 29880
P KA TT Y VG666 P L &1L Qg L T * ¥ I
L N L Q L I F A E P F L * * N Y H K I Y
T *» 8 Y Y L RRR S S8 8D I TTWHNULIY

29881 ATAATCATATACTAACTTTAATTAATATCCGAAAACCTICCTTAATGTTTTITTITTTTTTT 29940
Yy * ¥ I 1T 8 & L * L R XK 8§ 8 N ¢ F F F P
I N T Y 8 @ F » N Y G XK P P I V F F F P
I L I H N F N I I A K {Q L F * L F F F F

29941 TT 28542
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NOVEL HUMAN VIRUS CAUSING
RESPIRATORY TRACT INFECTION AND
USES THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 10/895,064, filed Jul. 21, 2004, which is hereby
incorporated by reference in its entirety.

SEQUENCE LISTING

[0002] The Sequence listing for this application is labeled
“seq-list.txt”, which was created on Jul. 21, 2004, and is 1,548
KB. The entire contents is incorporated herein by reference in
its entirety.

1. INTRODUCTION

[0003] The present invention relates to a novel virus caus-
ing respiratory tract infection in 10 humans [“coronavirus-
HKU1 (CoV-HKU1)”]. The CoV-HKUT1 is identified to be
phylogenetically similar to known members of Coronaviri-
dae. The present invention relates to a nucleotide sequence
comprising the complete genomic sequence or the CoV-
HKUT1. The invention further relates to nucleotide sequences
comprising a portion of the genomic sequence of the CoV-
HKUT. The invention also relates to the deduced amino acid
sequences of the complete genome of the CoV-HKUTI. The
invention further relates to the nucleic acids and peptides
encoded by and/or derived from these sequences and their use
in diagnostic methods and therapeutic methods, such as for
immunogens. The invention further encompasses chimeric or
recombinant viruses encoded by said nucleotide sequences
and antibodies directed against polypeptides encoded by the
nucleotide sequence. Furthermore, the invention relates to
vaccine preparations comprising the CoV-HKUI recombi-
nant and chimeric forms of said virus as well as protein
extracts and subunits of said virus.

2. BACKGROUND OF THE INVENTION

[0004] In January, 2004, a 71-year-old Chinese man was
admitted to hospital because of fever and chills for two days
associated with sore throat, rhinorrhoea, productive cough
with purulent sputum, headache and nausea. He had history
of pulmonary tuberculosis more than 40 years ago compli-
cated by cicatrization of right upper lobe and bronchiectasis
with chronic Pseudomonas aeruginosa colonization of air-
ways. He was a chronic smoker and also had chronic obstruc-
tive airway disease, hyperlipidemia, and asymptomatic
abdominal aortic aneurysm. He had just returned from Shen-
zhen of China three days before admission. During his three-
day trip to Shenzhen, he had no history of contact with or
consumption of wild animals. On admission, his oral tem-
perature was 37.6° C. Physical examination showed tracheal
deviation to the right and inspiratory crackles over the ante-
rior left lower zone. H is haemoglobin level was 14.7 g/dL,
total white cell count 12.1x10°/L, with neutrophil 9.7x10°/L,
lymphocyte 1.6x10°/L, and monocyte 0.5x10°/L, and plate
count 303x10°/L. His liver and renal function tests were
within normal limits. Chest radiograph showed right upper
lobe collapse and new patchy infiltrates over the left lower
zone. Blood culture was performed. Empirical oral amoxicil-
lin/clavulanate and azithromycin were commenced.
Nasopharyngeal aspirates for direct antigen detection for res-
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piratory viruses, RT-PCR for influenza A virus, human
metapneumovirus and SARS-CoV, and viral cultures were
negative. Sputum for bacterial culture only recovered P
aeruginosa. Sputum for mycobacterial culture was negative.
Blood culture was negative. Paired sera for antibodies against
Mycoplasma, Chlamydia, Legionella, and SARS-CoV did
not show any rise in antibody titres. H is fever subsided two
days after admission. H is cough improved and he was dis-
charged after five days of hospitalization. Amoxicillin/clavu-
lanate and azithromyein were continued for a total of seven
days. The present inventors were the group involved in the
investigation of this patient. All tests for identifying com-
monly recognized viruses and bacteria were negative in these
patients. The etiologic agent responsible for this disease was
not known until the complete genome of CoV-HKU1 from
this patient by the present inventors as disclosed herein.
Namely, the present invention discloses a novel human virus
that has been identified from a patient suffering from pneu-
monia. The invention is useful in both clinical and scientific
research applications.

3. SUMMARY OF INVENTION

[0005] The present invention is based upon the inventor’s
complete genome sequencing of a novel virus (“CoV-
HKU1”) causing pneumonia in humans. The virus was dis-
covered from a patient suffering from pneumonia in Hong
Kong. The virus is a single-stranded RNA virus of positive
polarity which belongs to the order, Nidovirales, of the fam-
ily, Coronaviridae. Accordingly, the invention relates to CoV-
HKUT1 that phylogenetically relates to known members of
Coronaviridae. In a specific embodiment, the invention pro-
vides complete genomic sequence of CoV-HKUI. In a pre-
ferred embodiment, the virus comprises a nucleotide
sequence of SEQ ID NO:1 and/or 3. In another specific
embodiment, the invention provides nucleic acids isolated
from the virus. The virus preferably comprises a nucleotide
sequence of SEQ ID NO:1 and/or 3 inits genome. [n a specific
embodiment, the present invention provides isolated nucleic
acid molecules comprising or, alternatively, consisting of the
nucleotide sequence of SEQ ID NO: 1, a complement thereof
or a portion thereof, preferably at least 5, 10, 15, 20, 25, 30,
35, 40, 45, 100, 150, 200, 300, 350, or more contiguous
nucleotides of the nucleotide sequence of SEQ ID NO: 1, or
a complement thereof. In another specific embodiment, the
present invention provides isolated nucleic acid molecules
comprising or, alternatively, consisting of the nucleotide
sequence of SEQ ID NO:3, a complement thereofor a portion
thereof, preferably at least 5, 10, 15, 20, 25, 30, 35, 40, 45,
100, 150, 200, 300, 350, 400, 450, 500, 550, 600, 650, 700,
750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200,
2,000, 3,000, 4,000, 5,000, 6,000, 7,000, 8,000, 9,000,
10,000, 11,000, 12,000, 13,000, 14,000, 15,000, 16,000,
17,000, 18,000, 19,000, 20,000, 21,000, 22,000, 23,000,
24,000, 25,000, 26,000, 27,000, 28,000, 29,000 or more con-
tiguous nucleotides of the nucleotide sequence of SEQ ID
NO:3, or a complement thereof. Furthermore, in another spe-
cific embodiment, the invention provides isolated nucleic
acid molecules which hybridize under stringent conditions,
as defined herein, to a nucleic acid molecule having the
sequence of SEQ ID NO:1 or 3, or a complement thereof. In
preferred embodiments, such nucleic acid molecules encode
amino acid sequences that have biological activities exhibited
by the polypeptides encoded by the nucleotide sequence of
SEQ ID NO:1 or 3. In another specific embodiment, the



US 2009/0305282 Al

invention provides isolated polypeptides or proteins that are
encoded by a nucleic acid molecule comprising or, alterna-
tively consisting of a nucleotide sequence thatis at least 5, 10,
15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, or more
contiguous nucleotides of the nucleotide sequence of SEQ ID
NO:1, or a complement thereof. In yet another specific
embodiment, the invention provides isolated polypeptides or
proteins that are encoded by a nucleic acid molecule com-
prising or, alternatively consisting of a nucleotide sequence
thatis at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200,
300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850,
900, 950, 1,000, 1,050, 1,100, 1,150, 1,200, 2,000, 3,000,
4,000, 5,000, 6,000, 7,000, 8,000, 9,000, 10,000, 11,000,
12,000, 13,000, 14,000, 15,000, 16,000, 17,000, 18,000,
19,000, 20,000, 21,000, 22,000, 23,000, 24,000, 25,000,
26,000, 27,000, 28,000, 29,000 or more contiguous nucle-
otides of the nucleotide sequence of SEQ ID NO:3, or a
complement thereof. The polypeptides or proteins include
those having the amino acid sequences of SEQ ID NO:2 and
SEQ ID NOS:34-2918 shown in FIGS. 2 and 3, respectively.
The invention further provides proteins or polypeptides that
are isolated from the CoV-HKU], including viral proteins
isolated from cells infected with the virus but not present in
comparable uninfected cells. The polypeptides or the proteins
of the present invention preferably have a biological activity
of the protein (including antigenicity and/or immunogenic-
ity) encoded by the nucleotide sequence that is at least 5, 10,
15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350, or more
contiguous nucleotides of the nucleotide sequence of SEQ ID
NO:1. In other embodiments, the polypeptides or the proteins
of the present invention have a biological activity of the
protein (including antigenicity and/or immunogenicity)
encoded by a nucleotide sequence that is at least 5, 10, 15, 20,
25,30,35,40,45, 100, 150, 200,300, 350,400,450, 500, 550,
600, 650, 700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100,
1,150, 1,200, 2,000, 3,000, 4,000, 5,000, 6,000, 7,000, 8,000,
9,000, 10,000, 11,000, 12,000, 13,000, 14,000, 15,000,
16,000, 17,000, 18,000, 19,000, 20,000, 21,000, 22,000,
23,000, 24,000, 25,000, 26,000, 27,000, 28,000, 29,000 or
more contiguous nucleotides of the nucleotide sequence of
SEQ ID NO:3, or a complement thereof.

[0006] In one aspect, the invention relates to the use of
CoV-HKU! for diagnostic methods. In a specific embodi-
ment, the invention provides a method of detecting in a bio-
logical sample an antibody that imnunospecifically binds to
the CoV-HKUT1, or any proteins or polypeptides thereof. In
another specific embodiment, the invention provides a
method of detecting in a biological sample an antibody that
immunospecifically binds to the CoV-HKU ! -infected cells.
In yet another specific embodiment, the invention provides a
method of screening for an antibody that immunospecifically
binds and neutralizes CoV-HKU1. Such an antibody is useful
for a passive immunization or immunotherapy of a subject
infected with CoV-HKUI.

[0007] The invention further relates to the use of the
sequence information of the isolated virus for diagnostic
methods. In a specific embodiment, the invention provides
nucleic acid molecules which are suitable for use as primers
consisting of or comprising the nucleotide sequence of SEQ
ID NO:1 or 3, a complement thereof, or at least a portion of
the nucleotide sequence thereof. In another specific embodi-
ment, the invention provides nucleic acid molecules which
are suitable for hybridization to CoV-HKU1 nucleic acid,
including, but not limited to, as PCR primers, Reverse Tran-
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scriptase primers, probes for Southern or Northern analysis or
other nucleic acid hybridization analysis for the detection of
CoV-HKUI nucleic acids, e.g., consisting of or comprising
the nucleotide sequence of SEQ ID NO:1 or 3, a complement
thereof, or a portion thereof.

[0008] The invention further provides antibodies that spe-
cifically bind a polypeptide of the invention encoded by the
nucleotide sequence of SEQ ID NO:1 or 3 or a fragment
thereof, including the polypeptide having the amino acid
sequence of SEQ IDNO:2 or SEQ ID NOS:34-2918 shown in
FIGS. 2 and 3, or encoded by a nucleic acid comprising a
nucleotide sequence that hybridizes under stringent condi-
tions to the nucleotide sequence of SEQ ID NO:1 or 3 and/or
any CoV-HKU1 epitope, having one or more biological
activities of a polypeptide of the invention. The invention
further provides antibodies that specifically bind cells or tis-
sues that are infected by CoV-HKUI. Such antibodies
include, but are not limited to polyclonal, monoclonal, bi-
specific, multi-specific, human, humanized, chimeric anti-
bodies, single chain antibodies, Fab fragments, F(ab'), frag-
ments, disulfide-linked Fvs, intrabodies and fragments
containing either a VL or VH domain or even a complemen-
tary determining region (CDR) that specifically binds to a
polypeptide of the invention.

[0009] Inoneembodiment, the invention provides methods
for detecting the presence, activity or expression of the CoV-
HKUT1 of the invention in a biological material, such as cells,
blood, saliva, urine, and so forth. The increased or decreased
activity or expression of the CoV-HKUT in a sample relative
to a control sample can be determined by contacting the
biological material with an agent which can detect directly or
indirectly the presence, activity or expression of the CoV-
HKUT1. In a specific embodiment, the detecting agents are the
antibodies or nucleic acid molecules of the present invention.
Antibodies of the invention may also be used to detect and/or
treat other coronaviruses, such as Severe Acute Respiratory
Syndrome (“SARS”) viruses.

[0010] Inanother embodiment, the invention provides vac-
cine preparations, comprising the CoV-HKU1 recombinant
and chimeric forms of said virus, or protein subunits of the
virus. In a specific embodiment, the present invention pro-
vides methods of preparing recombinant or chimeric forms of
CoV-HKUI. In another specific invention, the vaccine prepa-
rations of the present invention comprise a nucleic acid or
fragment of the CoV-HKUT1, or nucleic acid molecules hav-
ing the sequence of SEQ ID NO:1 or 3, or a fragment thereof.
In another embodiment, the invention provides vaccine
preparations comprising one or more polypeptides isolated
from or produced from nucleic acid of CoV-HKU]1. In a
specific embodiment, the vaccine preparations comprise a
polypeptide of the invention encoded by the nucleotide
sequence of SEQ IDNO:1 or 3, or a fragment thereof, includ-
ing the polypeptides having the amino acid sequences of SEQ
ID NO:2 or SEQ ID NOS:34-2918 shown in FIGS. 2 and 3,
respectively. Furthermore, the present invention provides
methods for treating, ameliorating, managing or preventing
respiratory tract infections caused by CoV-HKU1 by admin-
istering to a subject in need thereof the anti-viral agents of the
present invention, alone or in combination with various anti-
viral agents as well as adjuvants, and/or other pharmaceuti-
cally acceptable excipients.

[0011] In another aspect, the present invention provides
methods for preventing or inhibiting, under a physiological
condition, binding to a host cell, or infection of a host cell, or
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replication in a host cell, of CoV-HKUT or a virus comprising
a nucleic acid molecule comprising the nucleotide sequence
of SEQ ID NO:1 or 3 or a complement thereof, by adminis-
tering to the host cell the anti-viral agents of the present
invention, alone or in combination with other anti-viral
agents. In a specific embodiment, the anti-viral agent of the
invention includes the immunogenic preparations of the
invention or an antibody that immunospecifically binds CoV-
HKUT1 or any CoV-HKU! epitope and/or neutralizes CoV-
HKUT. In another specific embodiment, the anti-viral agent is
a polypeptide or protein of the present invention or a nucleic
acid molecule of the invention. In a specific embodiment, the
host cell is a mammalian cell, including a cell of human,
primates, cows, horses, sheep, pigs, fowl (e.g., chickens),
goats, cats, dogs, hamsters, mice and rats. Preferably a host
cell is a primate cell, and most preferably a human cell.
Furthermore, the present invention provides pharmaceutical
compositions comprising anti-viral agents of the present
invention and a pharmaceutically acceptable carrier. The
invention also provides kits containing a pharmaceutical
composition of the present invention.

3.1 Definitions

[0012] The term “an antibody or an antibody fragment that
immunospecifically binds a polypeptide of the invention” as
used herein refers to an antibody or a fragment thereof that
immunospecifically binds to the polypeptide encoded by the
nucleotide sequence of SEQ ID NO:1 or 3, or a fragment
thereof, and does not non-specifically bind to other polypep-
tides. An antibody or a fragment thereof that immunospecifi-
cally binds to the polypeptide of the invention may cross-
react with other antigens. Preferably, an antibody or a
fragment thereof that immunospecifically binds to a polypep-
tide of the invention does not cross-react with other antigens.
An antibody or a fragment thereof that immunospecifically
binds to the polypeptide of the invention, can be identified by,
for example, immunoassays or other techniques known to
those skilled in the art.

[0013] An “isolated” or “purified” peptide or protein is
substantially free of cellular material or other contaminating
proteins from the cell or tissue source from which the protein
is derived, or substantially free of chemical precursors or
other chemicals when chemically synthesized. The language
“substantially free of cellular material” includes preparations
of a polypeptide/protein in which the polypeptide/protein is
separated from cellular components of the cells from which it
is isolated or recombinantly produced. Thus, a polypeptide/
protein that is substantially free of cellular material includes
preparations of the polypeptide/protein having less than
about 30%, 20%, 10%, 5%, 2.5%, or 1%, (by dry weight) of
contaminating protein. When the polypeptide/protein is
recombinantly produced, it is also preferably substantially
free of culture medium, i.e., culture medium represents less
than about 20%, 10%, or 5% of the volume of the protein
preparation. When polypeptide/protein is produced by
chemical synthesis, it is preferably substantially free of
chemical precursors or other chemicals, i.e., it is separated
from chemical precursors or other chemicals which are
involved in the synthesis of the protein. Accordingly, such
preparations of the polypeptide/protein have less than about
30%, 20%, 10%, 5% (by dry weight) of chemical precursors
or compounds other than polypeptide/protein fragment of
interest. In a preferred embodiment of the present invention,
polypeptides/proteins are isolated or purified.

Dec. 10, 2009

[0014] An “isolated” nucleic acid molecule is one which is
separated from other nucleic acid molecules which are
present in the natural source of the nucleic acid molecule.
Moreover, an “isolated” nucleic acid molecule, such as a
c¢DNA molecule, can be substantially free of other cellular
material, or culture medium when produced by recombinant
techniques, or substantially free of chemical precursors or
other chemicals when chemically synthesized. In a preferred
embodiment of the invention, nucleic acid molecules encod-
ing polypeptides/proteins of the invention are isolated or puri-
fied. The term “isolated” nucleic acid molecule does not
include a nucleic acid that is a member of a library that has not
been purified away from other library clones containing other
nucleic acid molecules.

[0015] The term “portion” or “fragment” as used herein
refers to a fragment of a nucleic acid molecule containing at
least about 10, 15,25, 30,35, 40, 45, 100, 150, 200, 250, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900,
950, 1000, 1050, 1100, 1150, 1200, 1250, 1300, 1350, 2,000,
3,000, 4,000, 5,000, 6,000, 7,000, 8,000, 9,000, 10,000,
11,000, 12,000, 13,000, 14,000, 15,000, 16,000, 17,000,
18,000, 19,000, 20,000, 21,000, 22,000, 23,000, 24,000,
25,000, 26,000, 27,000, 28,000, 29,000, or more contiguous
nucleic acids in length of the relevant nucleic acid molecule
and having at least one functional feature of the nucleic acid
molecule (or the encoded protein has one functional feature
of the protein encoded by the nucleic acid molecule); or a
fragment of a protein or a polypeptide containing at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 90,
100, 120, 140, 160, 180, 200, 220, 240, 260, 280, 300, 320,
340, 360, 380, 400, 500, 600, 700, 800, 900, 1,000, 1,500,
2,000, 2,500, 3,000, 3,500, 4,000, 4,100, 4,200, 4,300, 4,350,
4,360, 4,370, 4,380 amino acid residues in length of the
relevant protein or polypeptide and having at least one func-
tional feature of the protein or polypeptide.

[0016] The term “having a biological activity of the pro-
tein” or “having biological activities of the polypeptides of
the invention™ refers to the characteristics of the polypeptides
or proteins having a common biological activity similar or
identical structural domain and/or having sufficient amino
acid identity to the polypeptide encoded by the nucleotide
sequence of SEQ ID NO:1 or 3, or the polypeptide having the
amino acid sequence of SEQ ID NO:2, or a complement
thereof. Such common biological activities of the polypep-
tides of the invention include antigenicity and immunogenic-
ity.

[0017] The term “under stringent condition” refers to
hybridization and washing conditions under which nucle-
otide sequences having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, or at least 95% identity to
each other remain hybridized to each other. Such hybridiza-
tion conditions are described in, for example but not limited
to, Curtent Protocols in Molecular Biology, John Wiley &
Sons, N.Y. (1989), 6.3.1-6.3.6.; Basic Methods in Molecular
Biology, Elsevier Science Publishing Co., Inc., N.Y. (1986),
pp- 75-78, and 84-87; and Molecular Cloning, Cold Spring
Harbor Laboratory, N.Y. (1982), pp. 387-389, and are well
known to those skilled in the art. A preferred, non-limiting
example of stringent hybridization conditions is hybridiza-
tion in 6x sodium chloride/sodium citrate (SSC), 0.5% SDS
atabout 68° C. followed by one or more washes (e.g., about 5
to 30 min each) in 2xSSC, 0.5% SDS at room temperature.
Another preferred, non-limiting example of stringent hybrid-
ization conditions is hybridization in 6xSSC at about 45° C.
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followed by one or more washes (e.g., about 5 to 30 min each)
in 0.2xSSC, 0.1% SDS at about 45-65° C.

[0018] The term “variant” as used herein refers either to a
naturally occurring genetic mutant of CoV-HKU1 or arecom-
binantly prepared variation of CoV-HKUI each of which
contain one or more mutations in its genome compared to
CoV-HKUI. The term “variant” may also refers either to a
naturally occurring variation of a given peptide or a recom-
binantly prepared variation of a given peptide or protein in
which one or more amino acid residues have been modified
by amino acid substitution, addition, or deletion.

4. DESCRIPTION OF FIGURES

[0019] FIG. 1 shows a partial DNA sequence (SEQ ID
NO:1) and its deduced amino acid sequence (SEQ ID NO:2)
obtained from CoV-HKUI that has 91% amino acid identity
to the RNA-dependent RNA polymerase protein of known
Coronaviruses.

[0020] FIG. 2 shows the entire genomic DNA sequence
(SEQ ID NO:3) of CoV-HKU1 and its deduced amino acid
sequences therefrom in three frames. An asterisk (*) indicates
astop codon which marks the end of a peptide. The first-frame
translation and amino acid sequences: SEQ 1D NOS:34-456;
the second-frame translation and amino acid sequences: SEQ
ID NOS:457-723; and the third-frame translation and amino
acid sequences: SEQ ID NOS:724-1318.

[0021] FIG. 3 shows the complement (SEQ ID NO: 1319)
of the entire genomic DNA sequence (SEQ ID NO:3) of
CoV-HKUT1 in 3'—5' orientation and its deduced amino acid
sequences therefrom in three frames. An asterisk (*) indicates
astop codon which marks the end of a peptide. The first-frame
translation and amino acid sequences: SEQ ID NOS:1319-
1907; the second-frame translation and amino acid
sequences: SEQ ID NO:1908-2453; and the third-frame
translation and amino acid sequences: SEQ 1D NOS:2454-
2918.

[0022] FIG. 4 shows the genome organization of CoV-
HKUI1. Arrows indicate the putative cleavage sites of the
polyprotein encoded by ORF 1a and ORF 1b. The peptides
are shown in SEQ ID NOS:15-17, respectively, in order of
appearance.

[0023] FIG. 5A shows the phylogenetic analysis of the
chymotrypsin like protease (3CL#"), replicase (Rep), heli-
case (Hel), and hemagglutinin esterase (HE); and FIG. 5B
shows that of the spike (S), envelope (E), membrane (M), and
nucleocapsid (N) proteins of CoV-HKUL. The trees were
constructed by the neighbor joining method using the Jukes-
Cantor correction and bootstrap values were calculated from
1000 trees. A total of 303, 928, 603, 386, 1356, 82, 223 and
441 amino acid positions in 3CL#°, Rep, Hel, HE, S, E, M,
and N respectively were included in the analysis. The scale
bar indicates the estimated number of substitutions per 10
amino acids.

[0024] FIG. 6 shows the important features of the S protein
of CoV-HKUT1 (residues 7-336 of SEQ ID NO:420) in com-
parison with those of other viruses, i.e., HCoV-OC43 (human
coronavirus OC43; SEQ ID NO:21), MHV (murine hepatitis
virus; SEQ ID NO:22), SDAV (rat sialodacryoadenitis
encephalomyelitis virus; SEQ ID NO:23), BCoV (bovine
coronavirus; SEQ 1D NO:24), PHEV (porcine hemaggluti-
nating encephalomyelitis virus; SEQ ID NO:25), and ECoV
(equine coronavirus; SEQ ID NO:26). The cleavage site pep-
tides are shown in residues 752-766 of SEQ ID N(:420 and
SEQ ID NOS:28-33, respectively. in order of appearance.
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[0025] FIG. 7 shows the sequential quantitative RT-PCR
(closed squares; copies/ml) for CoV-HKU1 in nasopharyn-
geal aspirates; and serum IgG antibody titers against N pro-
tein of CoV-HKUT1 (closed triangles).

[0026] FIG. 8 shows the Western blot analysis of purified
recombinant CoV-HKU1 N protein antigen. Prominent
immunoreactive protein bands of about 53 kDa were detected
by the Western blot using the patient’s sera obtained during
the second and fourth weeks of the illness (lanes 2 and 3).
Only very faint bands were observed with the serum samples
obtained from the patient during the first week of the illness
(lane 1) and two healthy blood donors (lane 4 and 5), respec-
tively.

5. DETAILED DESCRIPTION OF THE
INVENTION

[0027] The present invention relates to the CoV-HK U1 that
phylogenetically relates to known Coronaviruses. In a spe-
cific embodiment, CoV-HKU1 comprises a nucleotide
sequence of SEQ ID NO:1 and/or 3. In a specific embodi-
ment, the present invention provides isolated nucleic acid
molecules of the CoV-HKU1, comprising, or, alternatively,
consisting of the nucleotide sequence of SEQ IDNO:1 and/or
3, a complement thereof or a portion thereof. In another
specific embodiment, the invention provides isolated nucleic
acid molecules which hybridize under stringent conditions,
as defined herein, to a nucleic acid molecule having the
sequence of SEQ ID NO:1 or 3, or specific genes of known
member of Coronaviridae, or a complement thereof. In
another specific embodiment, the invention provides isolated
polypeptides or proteins that are encoded by a nucleic acid
molecule comprising a nucleotide sequence that is at least
about 5, 10, 15,20, 25, 30, 35, 40, 45, 100, 150, 200, 300, 350,
or more contiguous nucleotides of the nucleotide sequence of
SEQ ID NO:1, or a complement thereof. In yet another spe-
cific embodiment, the invention provides isolated polypep-
tides or proteins that are encoded by a nucleic acid molecule
comprising or, alternatively consisting of a nucleotide
sequence that is at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100,
150, 200, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750,
800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200, 2,000,
3,000, 4,000, 5,000, 6,000, 7,000, 8,000, 9,000, 10,000,
11,000, 12,000, 13,000, 14,000, 15,000, 16,000, 17,000,
18,000, 19,000, 20,000, 21,000, 22,000, 23,000, 24,000,
25,000, 26,000, 27,000, 28,000, 29,000 or more contiguous
nucleotides of the nucleotide sequence of SEQ ID NO:3, or a
complement thereof. The polypeptides or the proteins of the
present invention preferably have one or more biological
activities of the proteins encoded by the sequence of SEQ ID
NO:1, 3, or the native viral proteins containing the amino acid
sequences encoded by the sequence of SEQ ID NO:1 or 3.

[0028] The invention further relates to the use of the
sequence information of the isolated virus for diagnostic and
therapeutic methods. In a specific embodiment, the invention
provides the entire nucleotide sequence of CoV-HKU1 (SEQ
ID NO:3), or fragments, or complement thereof. Further-
more, the present invention relates to a nucleic acid molecule
that hybridizes any portion of the genome of the CoV-HKU1
(SEQ ID NO:3) under the stringent conditions. In a specific
embodiment, the invention provides nucleic acid molecules
which are suitable for use as primers consisting of or com-
prising the nucleotide sequence of SEQ ID NO:1 or 3, or a
complement thereof, or a portion thereof. In another specific
embodiment, the invention provides nucleic acid molecules
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which are suitable for use as hybridization probes for the
detection of nucleic acids encoding a polypeptide of the
invention, consisting of or comprising the nucleotide
sequence of SEQ ID NO:1 or 3, a complement thereof, or a
portion thereof. The invention further encompasses chimeric
or recombinant viruses or viral proteins encoded by said
nucleotide sequences.

[0029] The invention further provides antibodies that spe-
cifically bind a polypeptide of the invention encoded by the
nucleotide sequence of SEQ ID NO:1 or 3, or a fragment
thereof, or any CoV-HKU1 epitope as well as the polypep-
tides having the amino acid sequences of SEQ ID NO:2 and
SEQ ID NOS:34-2918, respectively, shown in FIGS. 2 and 3.
Such antibodies include, but are not limited to polyclonal,
monoclonal, bi-specific, multi-specific, human, humanized,
chimeric antibodies, single chain antibodies, Fab fragments,
F(ab'"), fragments, disulfide-linked Fvs, intrabodies and frag-
ments containing either a VL or VH domain or even a comple-
mentary determining region (CDR) that specifically binds to
a polypeptide of the invention.

[0030] Inoneembodiment, the invention provides methods
for detecting the presence, activity or expression of the CoV-
HKUT of the invention in a biological material, such as cells,
blood, saliva, urine, sputum, nasopharyngeal aspirates, and so
forth. The presence of the CoV-HKUT1 in a sample can be
determined by contacting the biological material with an
agent which can detect directly or indirectly the presence,
activity or expression of the CoV-HKU1. In a specific
embodiment, the detection agents are the antibodies of the
present invention. In another embodiment, the detection
agent is a nucleic acid of the present invention.

[0031] Inanotherembodiment, the invention provides vac-
cine preparations comprising the CoV-HKU1 recombinant
and chimeric forms of said virus, or subunits of the virus.
[0032] The present invention further provides methods of
preparing recombinant or chimeric forms of CoV-HKU1. In
another specific embodiment, the vaccine preparations of the
present invention comprise one or more nucleic acid mol-
ecules comprising or consisting of the sequence of SEQ ID
NO:1and/or 3, or a fragment thereof. In another embodiment,
the invention provides vaccine preparations comprising one
or more polypeptides of the invention encoded by a nucle-
otide sequence comprising or consisting of the nucleotide
sequence of SEQ ID NO:1 and/or 3, or a fragment thereof,
including the polypeptides having the amino acid sequences
of SEQID NO:2 or SEQ ID NOS:34-2918 shown in FIGS. 2
and 8. Furthermore, the present invention provides methods
for treating, ameliorating, managing, or preventing respira-
tory tract infections by administering to a subject in need
thereof the anti-viral agents of the present invention, alone or
in combination with other antivirals [e.g., amantadine, riman-
tadine, gancyclovir, acyclovir, ribavirin, penciclovir, oselta-
mivir, foscarnet zidovudine (AZT), didanosine (ddI), lamivu-
dine (3TC), zalcitabine (ddC), stavudine (d4T), nevirapine,
delavirdine, indinavir, ritonavir, vidarabine, nelfinavir,
saquinavir, relenza, tamifiu, pleconaril, interferons, etc.], ste-
roids and corticosteroids such as prednisone, cortisone, flu-
ticasone and glucocorticoid, antibiotics, analgesics, bron-
chodialaters, or other treatments for respiratory and/or viral
infections. In one aspect, the anti-viral agent of the present
invention prevents or inhibit the binding of the virus or viral
proteins to a host cell under a physiological condition,
thereby preventing or inhibiting the infection of the host cell
by the virus. In another aspect, the anti-viral agent of the
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invention prevents or inhibits replication of the viral nucleic
acid molecules in the host cell under a physiological condi-
tion by interacting with the viral nucleic acid molecules or its
transcription mechanisms. In a specific embodiment, the anti-
viral agent of the invention includes the vaccine or immuno-
genic preparations of the invention or an antibody that immu-
nospecifically binds CoV-HKUT1 or any CoV-HKUT epitope
and may neutralizes CoV-HKU1. In another specific embodi-
ment, the anti-viral agent is a polypeptide or protein of the
invention or a nucleic acid molecule of the invention. In
addition, the present invention provides a method of prevent-
ing or inhibiting replication in a host cell of a nucleic acid
molecule having the nucleotide sequence of SEQ ID NO:1
and/or 3, or inhibiting the activities of the polypeptides
encoded by the nucleotide sequence of SEQ ID NO:1 and/or
3, a complement thereof, or a portion thereof, including the
polypeptides having the amino acid sequence of SEQ ID
NO:2 or SEQ ID NO:34-2918 shown in FIGS. 2 and 8, by
administering to said host cell the anti-viral agent of the
invention. In a specific embodiment the host cell is a mam-
malian cell, such as a cell of humans, primates, horses, cows,
sheep, pigs, goats, dogs, cats, arivan species and rodents.
Preferably, the cell is a primate cell and most preferably a
human cell.

[0033] Furthermore, the present invention provides phar-
maceutical compositions comprising anti-viral agents of the
present invention and a pharmaceutically acceptable carrier.
The present invention also provides kits comprising pharma-
ceutical compositions of the present invention.

5.1 Recombinant and Chimeric CoV-HKU1

[0034] The present invention encompasses recombinant or
chimeric viruses encoded by viral vectors derived from the
genome of CoV-HKUL or natural variants thereof. In a spe-
cificembodiment, a recombinant virus is one derived from the
CoV-HKUI. In a specific embodiment, the virus has a nucle-
otide sequence of SEQ ID NO:3. In another specific embodi-
ment, a recombinant virus is one derived from a natural vari-
ant of CoV-HKU1. A natural variant of CoV-HKU1 has a
sequence that is different from the genomic sequence (SEQ
ID NO:3) of CoV-HKUI1, due to one or more naturally
occurred mutations, including, but not limited to, point muta-
tions, rearrangements, insertions, deletions etc., to the
genomic sequence that may or may not result in a phenotypic
change. In accordance with the present invention, a viral
vector which is derived from the genome of the CoV-HKU, is
one that contains a nucleic acid sequence that encodes at least
a part of one ORF of the CoV-HKUT. In a specific embodi-
ment, the ORF comprises or consists of a nucleotide sequence
of SEQ ID NO:1 or a fragment thereof. In a specific embodi-
ment, there are more than one ORF within the nucleotide
sequence of SEQ ID NO:3, or a fragment thereof. In another
embodiment, the polypeptides encoded by the ORF com-
prises or consists of amino acid sequences of SEQ ID NO:34-
2918 shown in FIGS. 2 and 8, or SEQ ID NO:2, or a fragment
thereof. In accordance with the present invention these viral
vectors may or may not include nucleic acids that are non-
native to the viral genome.

[0035] Inanother specific embodiment, a chimeric virus of
the invention is a recombinant CoV-HKU1 which further
comprises a heterologous nucleotide sequence. In accordance
with the invention, a chimeric virus may be encoded by a
nucleotide sequence in which heterologous nucleotide
sequences have been added to the genome or in which endog-
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enous or native nucleotide sequences have been replaced with
heterologous nucleotide sequences.

[0036] According to the present invention, the chimeric
viruses are encoded by the viral vectors of the invention
which further comprise a heterologous nuclectide sequence.
In accordance with the present invention a chimeric virus is
encoded by a viral vector that may or may not include nucleic
acids that are non-native to the viral genome. In accordance
with the invention a chimeric virus is encoded by a viral
vector to which heterologous nucleotide sequences have been
added, inserted or substituted for native or non-native
sequences. In accordance with the present invention, the chi-
meric virus may be encoded by nucleotide sequences derived
from different strains or variants of CoV-HKUT. In particular,
the chimeric virus is encoded by nucleotide sequences that
encode antigenic polypeptides derived from different strains
or variants of CoV-HKU1.

[0037] A chimeric virus may be of particular use for the
generation of recombinant vaccines protecting against two or
more viruses (Tao et al., I. Virol. 72,2955-2961; Durbin et al.,
2000, J. Virol. 74, 6821-6831; Skiadopoulos et al., 1998, J.
Virol. 72, 1762-1768 (1998); Teng et al., 2000, J. Virol. 74,
9317-9321). For example, it can be envisaged that a virus
vector derived from the CoV-HKU]1 expressing one or more
proteins of variants of CoV-HKU1, or vice versa, will protect
a subject vaccinated with such vector against infections by
both the native CoV-HKU1 and the variant. Attenuated and
replication-defective viruses may be of use for vaccination
purposes with live vaccines as has been suggested for other
viruses.

[0038] In accordance with the present invention the heter-
ologous sequence to be incorporated into the viral vectors
encoding the recombinant or chimeric viruses of the inven-
tion include sequences obtained or derived from different
strains or variants of CoV-HKUI.

[0039] In certain embodiments, the chimeric or recombi-
nant viruses of the invention are encoded by viral vectors
derived from viral genomes wherein one or more sequences,
intergenic regions, termini sequences, or portions or entire
ORE have been substituted with a heterologous or non-native
sequence. In certain embodiments of the invention, the chi-
meric viruses of the invention are encoded by viral vectors
derived from viral genomes wherein one or more heterolo-
gous sequences have been inserted or added to the vector.
[0040] The selection of the viral vector may depend on the
species of the subject that is to be treated or protected from a
viral infection.

[0041] In accordance with the present invention, the viral
vectors can be engineered to provide antigenic sequences
which confer protection against infection by the CoV-HKU1
and natural variants thereof. The viral vectors may be engi-
neered to provide one, two, three or more antigenic
sequences. In accordance with the present invention the anti-
genic sequences may be derived from the same virus, from
different strains or variants of the same type of virus, or from
different viruses.

[0042] The expression products and/or recombinant or chi-
meric virions obtained in accordance with the invention may
advantageously be utilized in vaccine formulations. The
expression products and chimeric virions of the present
invention may be engineered to create vaccines against a
broad range of pathogens, including viral and bacterial anti-
gens, tumor antigens, allergen antigens, and auto antigens
involved in autoimmune disorders. In particular, the chimeric
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virions of the present invention may be engineered to create
vaccines for the protection of a subject from infections with
CoV-HKU1 and variants thereof.

[0043] In certain embodiments, the expression products
and recombinant or chimeric virions of the present invention
may be engineered to create vaccines against a broad range of
pathogens, including viral antigens, tumor antigens and
autoantigens involved in autoimmune disorders. One way to
achieve this goal involves modifying existing CoV-HKU!
genes to contain foreign sequences in their respective external
domains. Where the heterologous sequences are epitopes or
antigens of pathogens, these chimeric viruses may be used to
induce a protective immune response against the disease
agent from which these determinants are derived.

[0044] Thus, the present invention relates to the use of viral
vectors and recombinant or chimeric viruses to formulate
vaccines against a broad range of viruses and/or antigens. The
present invention also encompasses recomibinant viruses
comprising a viral vector derived from the CoV-HKU1 or
variants thereof which contains sequences which result in a
virus having a phenotype more suitable for use in vaccine
formulations. The mutations and modifications can be in cod-
ing regions, in intergenic regions and in the leader and trailer
sequences of the virus.

[0045] The invention provides a host cell comprising a
nucleic acid or a vector according to the invention. Plasmid or
viral vectors containing the polymerase components of CoV-
HKUT are generated in prokaryotic cells for the expression of
the components in relevant cell types (bacteria, insect cells,
eukaryotic cells). Plasmid or viral vectors containing full-
length or partial copies of the CoV-HKU1 genome will be
generated in prokaryotic cells for the expression of viral
nucleic acids in-vitro or in-vivo. The latter vectors may con-
tain other viral sequences for the generation of chimeric
viruses or chimeric virus proteins, may lack parts of the viral
genome for the generation of replication defective virus, and
may contain mutations, deletions or insertions for the genera-
tion of attenuated viruses.

[0046] In addition, eukaryotic cells, transiently or stably
expressing one or more full-length or partial CoV-HKU!
proteins can be used. Such cells can be made by transfection
(proteins or nucleic acid vectors), infection (viral vectors) or
transduction (viral vectors) and may be useful for comple-
mentation of mentioned wild type, attenuated, replication-
defective or chimeric viruses.

[0047] The viral vectors and chimeric viruses of the present
invention may be used to modulate a subject’s immune sys-
tem by stimulating a humoral immune response, a cellular
immune response or by stimulating tolerance to an antigen.
As used herein, a subject means: humans, primates, horses,
cows, sheep, pigs, goats, dogs, cats, avian species and
rodents.

5.2 Formulation of Vaccines and Antivirals

[0048] 1Inapreferred embodiment, the invention provides a
proteinaceous molecule or CoV-HKUT specific viral protein
or functional fragment thereof encoded by a nucleic acid
according to the invention. Useful proteinaceous molecules
are for example derived from any of the genes or genomic
fragments derivable from the virus according to the invention,
including envelop protein (E protein), integral membrane
protein (M protein), spike protein (S protein), nucleocapsid
protein (N protein), hemagglutinin esterase (HE protein), and
RNA-dependent RNA polymerase. Such molecules, or anti-
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genic fragments thereof, as provided herein, are for example
useful in diagnostic methods or kits and in pharmaceutical
compositions such as subunit vaccines. Particularly useful are
polypeptides encoded by the nucleotide sequence of SEQ ID
NO:1 or 3, including the polypeptides having the amino acid
sequences of SEQ ID NOS:34-2918 in FIGS. 2 and 8, or SEQ
ID NO:2, or antigenic fragments thereof for inclusion as
antigen or subunit immunogen, but inactivated whole virus
can also be used. Particularly useful are also those proteina-
ceous substances that are encoded by recombinant nucleic
acid fragments of the CoV-HKU1 genome; of course pre-
ferred are those that are within the preferred bounds and
metes of ORFs, in particular, for eliciting CoV-HKUT1 spe-
cific antibody or T cell responses, whether in vivo (e.g. for
protective or therapeutic purposes or for providing diagnostic
antibodies) or in vitro (e.g. by phage display technology or
another technique useful for generating synthetic antibodies).

[0049] Theinvention provides vaccine formulations for the
prevention and treatment of infections with CoV-HKU1. In
certain embodiments, the vaccine of the invention comprises
recombinant and chimeric viruses of the CoV-HKUL.

[0050] In another aspect, the present invention also pro-
vides DNA vaccine formulations comprising a nucleic acid or
fragment of the CoV-HKUT1, or nucleic acid molecules hav-
ing the sequence of SEQ ID NO:1 or 3, or a fragment thereof.
In another specific embodiment, the DNA vaccine formula-
tions of the present invention comprises a nucleic acid or
fragment thereof encoding the antibodies which immunospe-
cifically binds CoV-HKU1. In DNA vaccine formulations, a
vaccine DNA comprises a viral vector, such as that derived
from the CoV-HKUT1, bacterial plasmid, or other expression
vector, bearing an insert comprising a nucleic acid molecule
of the present invention operably linked to one or more con-
trol elements, thereby allowing expression of the vaccinating
proteins encoded by said nucleic acid molecule in a vacci-
nated subject. Such vectors can be prepared by recombinant
DNA technology as recombinant or chimeric viral vectors
carrying a nucleic acid molecule of the present invention.

[0051] Various heterologous vectors are described for
DNA vaccinations against viral infections. For example, the
vectors described in the following references may be used to
express CoV-HKUL1 sequences instead of the sequences of
the viruses or other pathogens described; in particular, vectors
described for hepatitis B virus (Michel, M. L. et al., 1995,
DAN-mediated immunization to the hepatitis B surface anti-
gen in mice: Aspects of the humoral response mimic hepatitis
B viral infection in humans, Proc. Nail. Aca. Sci. USA
92:5307-5311; Davis, H. L. et al., 1993, DNA-based immu-
nization induces continuous seretion of hepatitis B surface
antigen and high levels of circulating antibody, Human
Molec. Genetics 2:1847-1851), HIV virus (Wang, B. et al.,
1993, Gene inoculation generates immune responses against
human immunodeficiency virus type 1, Proc. Natl. Acad. Sci.
USA 90:4156-4160; Lu, S. et al., 1996, Simian immunodefi-
ciency virus DNA vaccine trial in macques, J. Virol. 70:3978-
3991; Letvin, N. L. et al., 1997, Potent, protective anti-HIV
immune responses generated by bimodal HIV envelope DNA
plus protein vaccination, Proc Natl Acad Sci USA. 94(17):
9378-83), and influenza viruses (Robinson, H L et al., 1993,
Protection against a lethal influenza virus challenge by immu-
nization with a haemagglutinin-expressing plasmid DNA,
Vaccine 11:957-960; Ulmer, J. B. et al., Heterologous protec-
tion against influenza by injection of DNA encoding a viral
protein, Science 259:1745-1749), as well as bacterial infec-
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tions, such as tuberculosis (Tascon, R. E. et al., 1996, Vacci-
nation against tuberculosis by DNA injection, Nature Med.
2:888-892; Huygen, K. et al., 1996, Immunogenicity and
protective efficacy of a tuberculosis DNA vaccine, Nature
Med., 2:893-898), and parasitic infection, such as malaria
(Sedegah, M., 1994, Protection against malaria by immuni-
zation with plasmid DNA encoding circumsporozoite pro-
tein, Proc. Natl. Acad. Sci. USA 91:9866-9870; Doolan, D. L.
et al., 1996, Circumventing genetic restriction of protection
against malaria with multigene DNA immunization: CD8+ T
cell-interferon 8, and nitric oxide-dependent immunity, J.
Exper. Med., 1183:1739-1746).

[0052] Many methods may be used to introduce the vaccine
formulations described above. These include, but are not
limited to, oral, intradermal, intramuscular, intraperitoneal,
intravenous, subcutaneous, and intranasal routes. Alterna-
tively, it may be preferable to introduce the chimeric virus
vaccine formulation via the natural route of infection of the
pathogen for which the vaccine is designed. The DNA vac-
cines of the present invention may be administered in saline
solutions by injections into muscle or skin using a syringe and
needle (Wolff J. A. et al., 1990, Direct gene transfer into
mouse muscle in vivo, Science 247:1465-1468; Raz, E.,
1994, Intradermal gene immunization: The possible role of
DNA uptake in the induction of cellular immunity to viruses,
Proc. Natl. Acd. Sci. USA 91:9519-9523). Another way to
administer DNA vaccines 1s called “gene gun” method,
whereby microscopic gold beads coated with the DNA mol-
ecules of interest is fired into the cells (Tang, D. et al., 1992,
Genetic immunization is a simple method for eliciting an
immune response, Nature 356:152-154). For general reviews
of the methods for DNA vaccines, see Robinson, H. L., 1999,
DNA vaccines: basic mechanism and immune responses (Re-
view), Int. J. Mol. Med. 4(5):549-555; Barber, B., 1997, Intro-
duction: Emerging vaccine strategies, Seminars in Immunol-
ogy 9(5):269-270; and Robinson, H. L. et al., 1997, DNA
vaccines, Seminars in Immunology 9(5):271-283.

5.3 Adjuvants and Carrier Molecules

[0053] CoV-HKUl-associated antigens are administered
with one or more adjuvants. In one embodiment, the CoV-
HKUT1 -associated antigen is administered together with a
mineral salt adjuvants or mineral salt gel adjuvant. Such
mineral salt and mineral salt gel adjuvants include, butare not
limited to, aluminum hydroxide (ALHYDROGEL, REHY-
DIRAGEL), aluminum phosphate gel, aluminum hydroxy-
phosphate (ADJU-PHOS), and calcium phosphate.

[0054] In another embodiment, CoV-HKUI-associated
antigen is administered with an immunostimulatory adjuvant.
Such class of adjuvants, include, but are not limited to, cytok-
ines (e.g., interleukin-2, interleukin-7, interleukin-12, granu-
locyte-macrophage colony stimulating factor (GM-CSF),
interfereon-y interleukin-1p (IL-1p), and IL-1f peptide or
Sclavo Peptide), cytokine-containing liposomes, triterpenoid
glycosides or saponins (e.g., QuilA and QS-21, also sold
under the trademark STIMULON, ISCOPREP), Muramyl
Dipeptide (MDP) derivatives, such as N-acetyl-muramyl-I-
threonyl-D-isoglutamine (Threonyl-MDP, sold under the
trademark TERMURTIDE), GMDP, N-acetyl-nor-muramyl-
L-alanyl-D-isoglutamine, N-acetylmuramyl-I.-alanyl-D-iso-
glutaminyl-I-alanine-2-(1'-2'-dipaimitoyl-sn-glycero-3-hy-
droxy phosphoryloxy)-ethylamine, muramyl tripeptide
phosphatidylethanolamine (MTP-PE), unmethylated CpG
dinucleotides and oligonucleotides, such as bacterial DNA
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and fragments thereof, LPS, monophosphoryl Lipid A (3D-
MLA sold under the trademark MPL), and polyphosp-
hazenes.

[0055] In another embodiment, the adjuvant used is a par-
ticular adjuvant, including, but not limited to, emulsions, e.g.,
Freund’s Complete Adjuvant, Freund’s Incomplete Adjuvant,
squalene or squalane oil-in-water adjuvant formulations,
such as SAF and MF59, e.g.. prepared with block-copoly-
mers, such as L-121 (polyoxypropylene/polyoxyetheylene)
sold under the trademark PLURONIC L-121, Liposomes,
Virosomes, cochleates, and immune stimulating complex,
which is sold under the trademark ISCOM.

[0056] In another embodiment, a microparticular adjuvant
is used. Microparticulare adjuvants include, but are not lim-
ited to biodegradable and biocompatible polyesters, homo-
and copolymers of lactic acid (PLA) and glycolic acid (PGA),
poly(lactide-co-glycolides) (PLGA) microparticles, poly-
mers that self-associate into particulates (poloxamer par-
ticles), soluble polymers (polyphosphazenes), and virus-like
particles (VLPs) such as recombinant protein particulates,
e.g., hepatitis B surface antigen (HbsAg).

[0057] Yet another class of adjuvants that may be used
include mucosal adjuvants, including but not limited to heat-
labile enterotoxin from Escherichia coli (LT), cholera holo-
toxin (CT) and cholera Toxin B Subunit (CTB) from Vibrio
cholerae, mutant toxins (e.g., LTK63 and LTR72), micropar-
ticles, and polymerized liposomes.

[0058] In other embodiments, any of the above classes of
adjuvants may be used in combination with each other or with
other adjuvants. For example. non-limiting examples of com-
bination adjuvant preparations that can be used to administer
the CoV-HKU1-associated antigens of the invention include
liposomes containing immunostimulatory protein, cytokines,
or T-cell and/or B-cell peptides, or microbes with or without
entrapped IL-2 or microparticles containing enterotoxin.
Other adjuvants known in the art are also included within the
scope of the invention (see Vaccine Design: The Subunit and
Adjuvant Approach, Chap. 7, Michael F. Powell and Mark J.
Newman (eds.), Plenum Press, New York, 1995, which is
incorporated herein in its entirety).

[0059] The effectiveness of an adjuvant may be determined
by measuring the induction of antibodies directed against an
immunogenic polypeptide containing a CoV-HKUT1 polypep-
tide epitope, the antibodies resulting from administration of
this polypeptide in vaccines which are also comprised of the
various adjuvants.

[0060] The polypeptides may be formulated into the vac-
cine as neutral or salt forms. Pharmaceutically acceptable
salts include the acid additional salts (formed with free amino
groups of the peptide) and which are formed with inorganic
acids, such as, for example, hydrochloric or phosphoric acids,
or organic acids such as acetic, oxalic, tartaric, maleic, and the
like. Salts formed with free carboxyl groups may also be
derived from inorganic bases, such as, for example, sodium
potassium, ammonium, calcium, or ferric hydroxides, and
such organic bases as isopropylamine, trimethylamine,
2-ethylamino ethanol, histidine, procaine and the like.
[0061] The vaccines of the invention may be multivalent or
univalent. Multivalent vaccines are made from recombinant
viruses that direct the expression of more than one antigen.
[0062] Many methods may be used to introduce the vaccine
formulations of the invention; these include but are not lim-
ited to oral, intradermal, intramuscular, intraperitoneal, intra-
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venous, subcutaneous, intranasal routes, and via scarification
(scratching through the top layers of skin, e.g., using a bifur-
cated needle).

[0063] The patient to which the vaccine is administered is
preferably a mammal, most preferably a human, but can also
be a non-human animal including but not limited to cows,
horses, sheep, pigs, fowl (e.g.. chickens), goats, cats, dogs,
hamsters, mice and rats.

5.4 Preparation of Antibodies

[0064] Antibodies which specifically recognize a polypep-
tide of the invention, such as, but not limited to, polypeptides
comprising the sequence of SEQ ID NO:2 or any of SEQ ID
NOS: 34-2918 or CoV-HKUT1 epitope, or antigen-binding
fragments thereof, can be used for detecting, screening, and
isolating the polypeptide of the invention or fragments
thereof, or similar sequences that might encode similar
enzymes from the other organisms. For example, in one spe-
cific embodiment, an antibody which immunospecifically
binds CoV-HKU 1 epitope, or a fragment thereof, can be used
forvarious in vitro detection assays, including enzyme-linked
immunosorbent assays (ELISA), radioimmunoassays, West-
ern blot, etc., for the detection of a polypeptide of the inven-
tion or, preferably, CoV-HKUI, in samples, for example, a
biological material, including cells, cell culture media (e.g.,
bacterial cell culture media, mammalian cell culture media,
insect cell culture media, yeast cell culture media, etc.),
blood, plasma, serum, tissues, sputuni, naseopharyngeal aspi-
rates, etc.

[0065] Antibodies specific for a polypeptide of the inven-
tion or any epitope of CoV-HKU1 may be generated by any
suitable method known in the art. Polyclonal antibodies to an
antigen-of-interest, for example, the CoV-HKU1 epitopes or
polypeptides encoded by a nucleotide sequence of SEQ ID
NO:1 or 3, including the polypeptides shown in FIG. 2 (SEQ
ID NOS:34-1318), FIG. 8 (SEQ ID NOS:1319-2918), as well
as SEQ ID NO:2, can be produced by various procedures well
known in the art. For example, an antigen can be administered
to various host animals including, but not limited to, rabbits,
mice, rats, etc., to induce the production of antisera contain-
ing polyclonal antibodies specific for the antigen. Various
adjuvants may be used to increase the immunological
response, depending on the host species, and include but are
not limited to, Freund’s (complete and incomplete) adjuvant,
mineral gels such as aluminum hydroxide, surface active
substances such as lysolecithin, pluronic polyols, polyanions,
peptides, oil emulsions, keyhole limpet hemocyanins, dini-
trophenol, and potentially useful adjuvants for humans such
as BCG (Bacille Calmette-Guerin) and Corynebacterium
parvum. Such adjuvants are also well known in the art (see
Section 5.4, supra).

[0066] Monoclonal antibodies can be prepared using a
wide variety of techniques known in the art including the use
of hybridoma, recombinant, and phage display technologies,
or a combination thereof. For example, monoclonal antibod-
ies can be produced using hybridoma techniques including
those known in the art and taught, for example, in Harlow et
al., Antibodies: A Laboratory Manual, (Cold Spring Harbor
Laboratory Press, 2nd ed. 1988); Hammerling, et al., in:
Monoclonal Antibodies and T-Cell Hybridomas, pp. 563-681
(Elsevier, N.Y., 1981) (both of which are incorporated by
reference in their entireties). The term “monoclonal anti-
body” as used herein is not limited to antibodies produced
through hybridoma technology. The term “monoclonal anti-



US 2009/0305282 Al

body” refers to an antibody that is derived from a single clone,
including any eukaryotic, prokaryotic, or phage clone, and
not the method by which it is produced.

[0067] Methods for producing and screening for specific
antibodies using hybridoma technology are routine and well
known in the art. In a non-limiting example, mice can be
immunized with an antigen of interest or a cell expressing
such an antigen. Once an immune response is detected, e.g.,
antibodies specific for the antigen are detected in the mouse
serum, the mouse spleen is harvested and splenocytes iso-
lated. The splenocytes are then fused by well known tech-
niques to any suitable myeloma cells. Hybridomas are
selected and cloned by limiting dilution. The hybridoma
clones are then assayed by methods known in the art for cells
that secrete antibodies capable of binding the antigen. Ascites
fluid, which generally contains high levels of antibodies, can
be generated by inoculating mice intraperitoneally with posi-
tive hybridoma clones.

[0068] Antibody fragments which recognize specific
epitopes may be generated by known techniques. For
example, Fab and F(ab'), fragments may be produced by
proteclytic cleavage of immunoglobulin molecules, using
enzymes such as papain (to produce Fab fragments) or pepsin
(to produce F(ab'), fragments). F(ab'), fragments contain the
complete light chain, and the variable region, the CH1 region
and the hinge region of the heavy chain.

[0069] The antibodies of the invention or fragments thereof
can be also produced by any method known in the art for the
synthesis of antibodies, in particular, by chemical synthesis or
preferably, by recombinant expression techniques.

[0070] The nucleotide sequence encoding an antibody may
be obtained from any information available to those skilled in
the art (i.e., from Genbank, the literature, or by routine clon-
ing and sequence analysis). If a clone containing a nucleic
acid encoding a particular antibody or an epitope-binding
fragment thereof is not available, but the sequence of the
antibody molecule or epitope-binding fragment thereof is
known, a nucleic acid encoding the immunoglobulin may be
chemically synthesized or obtained from a suitable source
(e.g., an antibody cDNA library, or a cDNA library generated
from, or nucleic acid, preferably poly A+ RNA, isolated from
any tissue or cells expressing the antibody, such as hybridoma
cells selected to express an antibody) by PCR amplification
using synthetic primers hybridizable to the 3' and 5' ends of
the sequence or by cloning using an oligonucleotide probe
specific for the particular gene sequence to identify, e.g., a
cDNA clone from a cDNA library that encodes the antibody.
Amplified nucleic acids generated by PCR may then be
cloned into replicable cloning vectors using any method well
known in the art.

[0071] Once the nucleotide sequence of the antibody is
determined, the nucleotide sequence of the antibody may be
manipulated using methods well known in the art for the
manipulation of nucleotide sequences, e.g., recombinant
DNA techniques, site directed mutagenesis, PCR, etc. (see,
for example, the techniques described in Sambrook et al.,
supra; and Ausubel et al., eds., 1998, Current Protocols in
Molecular Biology, John Wiley & Sons, NY, which are both
incorporated by reference herein in their entireties), to gen-
erate antibodies having a different amino acid sequence by,
for example, introducing amino acid substitutions, deletions,
and/or insertions into the epitope-binding domain regions of
the antibodies or any portion of antibodies which may
enhance or reduce biological activities of the antibodies.
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[0072] Recombinant expression of an antibody requires
construction of an expression vector containing a nucleotide
sequence that encodes the antibody. Once a nucleotide
sequence encoding an antibody molecule or a heavy or light
chain of an antibody, or portion thereof has been obtained, the
vector for the production of the antibody molecule may be
produced by recombinant DNA technology using techniques
well known in the art as discussed in the previous sections.
Methods which are well known to those skilled in the art can
be used to construct expression vectors containing antibody
coding sequences and appropriate transcriptional and trans-
lational control signals. These methods include, for example,
in vitro recombinant DNA techniques, synthetic techniques,
and in vivo genetic recombination. The nucleotide sequence
encoding the heavy-chain variable region, light-chain vari-
able region, both the heavy-chain and light-chain variable
regions, an epitope-binding fragment of the heavy- and/or
light-chain variable region, or one or more complementarity
determining regions (CDRs) of an antibody may be cloned
into such a vector for expression. Thus-prepared expression
vector can be then introduced into appropriate host cells for
the expression of the antibody. Accordingly, the invention
includes host cells containing a polynucleotide encoding an
antibody specific for the polypeptides of the invention or
fragments thereof.

[0073] The host cell may be co-transfected with two
expression vectors of the invention, the first vector encoding
a heavy chain derived polypeptide and the second vector
encoding a light chain derived polypeptide. The two vectors
may contain identical selectable markers which enable equal
expression of heavy and light chain polypeptides or different
selectable markers to ensure maintenance of both plasmids.
Alternatively, a single vector may be used which encodes, and
is capable of expressing, both heavy and light chain polypep-
tides. In such situations, the light chain should be placed
before the heavy chain to avoid an excess of toxic free heavy
chain (Proudfoot, Nature, 322:52, 1986; and Kohler, Proc.
Natl. Acad. Sci. USA, 77:2 197, 1980). The coding sequences
for the heavy and light chains may comprise ¢cDNA or
genomic DNA.

[0074] Inanother embodiment, antibodies can also be gen-
erated using various phage display methods known in the art.
In phage display methods, functional antibody domains are
displayed on the surface of phage particles which carry the
polynucleotide sequences encoding them. In a particular
embodiment, such phage can be utilized to display antigen
binding domains, such as Fab and Fv or disulfide-bond sta-
bilized Fv, expressed from a repertoire or combinatorial anti-
body library (e.g., human or murine). Phage expressing an
antigen binding domain that binds the antigen of interest can
be selected or identified with antigen, e.g.., using labeled
antigen or antigen bound or captured to a solid surface or
bead. Phage used in these methods are typically filamentous
phage, including fd and M13. The antigen binding domains
are expressed as a recombinantly fused protein to either the
phage gene III or gene VIII protein. Examples of phage dis-
play methods that can be used to make the immunoglobulins,
or fragments thereof, of the present invention include those
disclosed in Brinkman et al., J. Immunol. Methods, 182:41-
50, 1995; Ames et al., J. Immunol. Methods, 184:177-186,
1995; Kettleborough et al., Eur. J. Immunol., 24:952-958,
1994; Persic et al., Gene, 187:9-18, 1997; Burton et al.,
Advances in Immunology, 57:191-280, 1994; PCT applica-
tion No. PCT/GB91/01134; PCT publications WO 90/02809;
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WO 91/10737; WO 92/01047, WO 92/18619; WO 93/11236;
WO 95/15982; WO 95/20401; and U.S. Pat. Nos. 5,698,426;
5,223,409; 5,403,484; 5,580,717; 5,427,908; 5,750,753,
5,821,047; 5,571,698; 5,427,908; 5,516,637, 5,780,225,
5,658,727, 5,733,743 and 5,969,108; each of which is incor-
porated herein by reference in its entirety.

[0075] As described in the above references, after phage
selection, the antibody coding regions from the phage can be
isolated and used to generate whole antibodies, including
human antibodies, or any other desired fragments, and
expressed in any desired host, including mammalian cells,
insect cells, plant cells, yeast, and bacteria, e.g., as described
in detail below. For example, techniques to recombinantly
produce Fab, Fab' and F(ab), fragments can also be employed
using methods known in the art such as those disclosed in
PCT publication WO 92/22324; Mullinax et al., BioTech-
niques, 12(6):864-869, 1992; and Sawai et al., AJRI, 34:26-
34, 1995; and Better et al., Science, 240:1041-1043, 1988
(each of which is incorporated by reference in its entirety).
Examples of techniques which can be used to produce single-
chain Fvs and antibodies include those described in U.S. Pat.
Nos. 4,946,778 and 5,258,498, Huston et al., Methods in
Enzymology, 203:46-88, 1991: Shu et al., PNAS, 90:7995-
7999, 1993; and Skerra et al., Science, 240:1038-1040, 1988.

[0076] Once an antibody molecule of the invention has
been produced by any methods described above, it may then
be purified by any method known in the art for purification of
an immunoglobulin molecule, for example, by chromatogra-
phy (e.g., ion exchange, affinity, particularly by affinity for
the specific antigen after Protein A or Protein G purification,
and sizing column chromatography), centrifugation, differ-
ential solubility, or by any other standard techniques for the
purification of proteins. Further, the antibodies of the present
invention or fragments thereof may be fused to heterologous
polypeptide sequences described herein or otherwise known
in the art to facilitate purification.

[0077] Forsome uses, including in vivo use of antibodies in
humans and in vitro detection assays, it may be preferable to
use chimeric, humanized, or human antibodies. A chimeric
antibody is a molecule in which different portions of the
antibody are derived from different animal species, such as
antibodies having a variable region derived from a murine
monoclonal antibody and a constant region derived from a
human immunoglobulin. Methods for preducing chimeric
antibodies are known in the art. See e.g., Morrison, Science,
229:1202, 1985; Oi et al., Bio Techniques, 4:214 1986; Gillies
et al., J. Immunol. Methods, 125:191-202, 1989; U.S. Pat.
Nos. 5,807,715; 4,816,567; and 4,816,397, which are incor-
porated herein by reference in their entireties. Humanized
antibodies are antibody molecules from non-human species
that bind the desired antigen having one or more complemen-
tarity determining regions (CDRs) from the non-human spe-
cies and framework regions from a human immunoglobutin
molecule. Often, framework residues in the human frame-
work regions will be substituted with the corresponding resi-
due from the CDR donor antibody to alter, preferably
improve, antigen binding. These framework substitutions are
identified by methods well known in the art, e.g., by modeling
of the interactions of the CDR and framework residues to
identify framework residues important for antigen binding
and sequence comparison to identify unusual framework resi-
dues at particular positions. See, e.g., Queen et al., U.S. Pat.
No. 5,585,089; Riechmann et al., Nature, 332:323, 1988,
which are incorporated herein by reference in their entireties.
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Antibodies can be humanized using a variety of techniques
known in the art including, for example, CDR-grafting (EP
239,400; PCT publication WO 91/09967; U.S. Pat. Nos.
5,225,539; 5,530,101 and 5,585,089), veneering or resurfac-
ing (EP 592,106; EP 519,596; Padlan, Molecular Immunol-
ogy, 28(4/5):489-498, 1991; Studnicka et al., Protein Engi-
neering, 7(6):805-814, 1994; Roguska et al., Proc Natl. Acad.
Sci. USA, 91:969-973, 1994), and chain shuffling (U.S. Pat.
No. 5,565,332), all of which are hereby incorporated by ref-
erence in their entireties.

[0078] Completely human antibodies are particularly desir-
able for therapeutic treatment of human patients. Human
antibodies can be made by a variety of methods known in the
art including phage display methods described above using
antibody libraries derived from human immunoglobulin
sequences. See U.S. Pat. Nos. 4,444,887 and 4,716,111; and
PCT publications WO 98/46645; WO 98/50433; WO
98/24893; WO 98/16654; WO 96/34096; WO 96/33735; and
WO 91/10741, each of which is incorporated herein by ref-
erence in its entirety.

[0079] Human antibodies can also be produced using trans-
genic mice which are incapable of expressing functional
endogenous immunoglobulins, but which can express human
immunoglobulin genes. For an overview of this technology
for producing human antibodies, see Lonberg and Huszar, Int.
Rev. Immunol., 13:65-93, 1995, For a detailed discussion of
this technology for producing human antibodies and human
monoclonal antibodies and protocols for producing such anti-
bodies, see, e.g., PCT publications WO 98/24893; WO
92/01047; WO 96/34096; WO 96/33735; European Patent
No. 0 598 877; U.S. Pat. Nos. 5,413,923; 5,625,126; 5,633,
425; 5,569,825, 5,661,016; 5,545,806, 5,814,318; 5,885,793;
5,916,771, and 5,939,598, which are incorporated by refer-
ence herein in their entireties. In addition, companies such as
Abgenix, Inc. (Fremont, Calif.), Medarex (NJ) and Genp-
harm (San Jose, Calif.) can be engaged to provide human
antibodies directed against a selected antigen using technol-
ogy similar to that described above.

[0080] Completely human antibodies which recognize a
selected epitope can be generated using a technique referred
to as “guided selection.” In this approach a selected non-
human monoclonal antibody, e.g., a mouse antibody, is used
to guide the selection of a completely human antibody rec-
ognizing the same epitope. (Jespers et al., Bio/technology,
12:899-903, 1988).

[0081] Antibodies filsed or conjugated to heterologous
polypeptides may be used in in vitro immunoassays and in
purification methods (e.g., affinity chromatography) well
known in the art. See e.g., PCT publication Number WO
93/21232; EP 439,095, Naramura et al., Immunol. Lett.,
39:91-99,1994; U.S. Pat. No. 5,474,981 Gillies et al., PNAS,
80:1428-1432, 1992; and Fell et al., J. Immunol., 146:2446-
2452, 1991, which are incorporated herein by reference in
their entireties.

[0082] Antibodies may also be attached to solid supports,
which are particularly useful for immunoassays or purifica-
tion of the polypeptides of the invention or fragments, deriva-
tives, analogs, or variants thereof, or similar molecules hav-
ing the similar enzymatic activities as the polypeptide of the
invention. Such solid supports include, but are not limited to,
glass, cellulose, polyacrylamide, nylon, polystyrene, polyvi-
nyl chloride or polypropylene.

5.5 Pharmaceutical Compositions and Kits

[0083] The present invention encompasses pharmaceutical
compositions comprising anti-viral agents of the present



US 2009/0305282 Al

invention. In a specific embodiment, the anti-viral agent is an
antibody which immunospecifically binds CoV-HKUI or
variants thereof, or any proteins derived therefrom. In another
specific embodiment, the anti-viral agent is a polypeptide or
nucleic acid molecule of the invention. The pharmaceutical
compositions have utility as an anti-viral prophylactic agent
and may be administered to a subject where the subject has
been exposed or is expected to be exposed to a virus.

[0084] Various delivery systems are known and can be used
to administer the pharmaceutical composition of the inven-
tion, e.g., encapsulation in liposormes, microparticles, micro-
capsules, recombinant cells capable of expressing the mutant
viruses, receptor mediated endocytosis (see, e.g., Wuand W,
1987, 1. Biol. Chem. 262:4429 4432). Methods of introduc-
tion include but are not limited to intradermal, intramuscular,
intraperitoneal, intravenous, subcutaneous, intranasal, epidu-
ral, and oral routes. The compounds may be administered by
any convenient route, for example by infusion or bolus injec-
tion, by absorption through epithelial or mucocutaneous lin-
ings (e.g., oral mucosa, rectal and intestinal mucosa, etc.) and
may be administered together with other biologically active
agents. Administration can be systemic or local. In a preferred
embodiment, it may be desirable to introduce the pharmaceu-
tical compositions of the invention into the lungs by any
suitable rowte. Pulmonary administration can also be
employed, e.g., by use of an inhaler or nebulizer, and formu-
lation with an aerosolizing agent.

[0085] In a specific embodiment, it may be desirable to
administer the pharmaceutical compositions of the invention
locally to the area in need of treatment; this may be achieved
by, for example, and not by way of limitation, local infusion
during surgery, topical application, e.g., in conjunction with a
wound dressing after surgery, by injection, by means of a
catheter, by means of a suppository, by means of nasal spray,
or by means of an implant, said implant being of a porous, non
porous, or gelatinous material, including membranes, such as
sialastic membranes, or fibers. In one embodiment, adminis-
tration can be by direct injection at the site (or former site)
infected tissues.

[0086] Inanother embodiment, the pharmaceutical compo-
sition can be delivered in a vesicle, in particular a liposome
(see Langer, 1990, Science 249:1527-1533; Treat et al., in
Liposomes in the Therapy of Infectious Disease and Cancer,
Lopez Berestein and Fidler (eds.), Liss, New York, pp. 353-
365 (1989); Lopez-Berestein, ibid., pp. 317-327; see gener-
ally ibid.).

[0087] In yet another embodiment, the pharmaceutical
composition can be delivered in a controlled release system.
In one embodiment, a pump may be used (see Langer, supra;
Sefton, 1987, CRC Crit. Ref. Biomed. Eng. 14:201; Buch-
wald etal., 1980, Surgery 88:507; and Saudek et al., 1989, N.
Engl. J. Med. 321:574). In another embodiment, polymeric
materials can be used (see Medical Applications of Con-
trolled Release, Langer and Wise (eds.), CRC Pres., Boca
Raton, Fla. (1974); Controlled Drug Bioavailability, Drug
Product Design and Performance, Smolen and Ball (eds.),
Wiley, New York (1984); Ranger and Peppas, J. Macromol.
Sci. Rev. Macromol. Chem. 23:61 (1983); see also Levy et al.,
1985, Science 228:190; During et al., 1989, Ann. Neurol.
25:351; Howard et al., 1989, J. Neurosurg. 71:105). In yet
another embodiment, a controlled release system can be
placed in proximity of the composition’s target, i.e., the lung,
thus requiring only a fraction of the systemic dose (see, e.g.,
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Goodson, in Medical Applications of Controlled Release,
supra, vol. 2, pp. 115-138 (1984)).

[0088] Other controlled release systems are discussed in
the review by Langer (Science 249:1527-1533 (1990)).

[0089] The pharmaceutical compositions of the present
invention comprise a therapeutically effective amount of
recombinant or chimeric CoV-HKU1, and a pharmaceuti-
cally acceptable carrier. In a specific embodiment, the term
“pharmaceutically acceptable’” means approved by a regula-
tory agency of the Federal or a state government or listed in
the U.S. Pharmacopeia or other generally recognized phar-
macopeia for use in animals, and more particularly in
humans. The term “carrier” refers to a diluent, adjuvant,
excipient, or vehicle with which the pharmaceutical compo-
sition is administered. Such pharmaceutical carriers can be
sterile liquids, such as water and oils, including those of
petroleum, animal, vegetable or synthetic origin, such as pea-
nut oil, soybean oil, mineral oil, sesame oil and the like. Water
is a preferred carrier when the pharmaceutical composition is
administered intravenously. Saline solutions and aqueous
dextrose and glycerol solutions can also be employed as
liquid carriers, particularly for injectable solutions. Suitable
pharmaceutical excipients include starch, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium
stearate, glycerol monostearate, talc, sodium chloride, dried
skim milk, glycerol, propylene, glycol, water, ethanol and the
like. The composition, if desired, can also contain minor
amounts of wetting or emulsifying agents, or pH buffering
agents. These compositions can take the form of solutions,
suspensions, emulsion, tablets, pills, capsules, powders, sus-
tained release formulations and the like. The composition can
be formulated as a suppository, with traditional binders and
carriers such as triglycerides. Oral formulation can include
standard carriers such as pharmaceutical grades of mannitol,
lactose, starch, magnesium stearate, sodium saccharine, cel-
lulose, magnesium carbonate, etc. Examples of suitable phar-
maceutical carriers are described in “Remington’s Pharma-
ceutical Sciences” by E. W. Martin. The formulation should
suit the mode of administration.

[0090] In a preferred embodiment, the composition is for-
mulated in accordance with routine procedures as a pharma-
ceutical composition adapted for intravenous administration
to human beings. Typically, compositions for intravenous
administration are solutions in sterile isotonic aqueous buffer.
Where necessary, the composition may also include a solu-
bilizing agent and a local anesthetic such as lignocaine to ease
pain at the site of the injection. Generally, the ingredients are
supplied either separately or mixed together in unit dosage
form, for example, as a dry lyophilized powder or water free
concentrate in a hermetically sealed container such as an
ampoule or sachette indicating the quantity of active agent.
Where the composition is to be administered by infusion, it
can be dispensed with an infusion bottle containing sterile
pharmaceutical grade water or saline. Where the composition
1s administered by injection, an ampoule of sterile water for
injection or saline can be provided so that the ingredients may
be mixed prior to administration.

[0091] The pharmaceutical compositions of the invention
can be fornmulated as neutral or salt forms. Pharmaceutically
acceptable salts include those formed with free amino groups
such as those derived from hydrochloric, phosphoric, acetic,
oxalic, tartaric acids, etc., and those formed with free car-
boxyl groups such as those derived from sodium, potassium,
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ammonium, calcium, ferric hydroxides, isopropylamine, tri-
ethylamine, 2 ethylamino ethanol, histidine, procaine, etc.
[0092] The amount of the pharmaceutical composition of
the invention which will be effective in the treatment of a
particular disorder or condition will depend on the nature of
the disorder or condition, and can be determined by standard
clinical techniques. In addition, in vitro assays may option-
ally be employed to help identify optimal dosage ranges. The
precise dose to be employed in the formulation will also
depend on the route of administration, and the seriousness of
the disease or disorder, and should be decided according to
the judgment of the practitioner and each patient’s circum-
stances. However, suitable dosage ranges for intravenous
administration are generally about 20-500 micrograms of
active compound per kilogram body weight. Suitable dosage
ranges for intranasal administration are generally about 0.01
pg/kg body weight to 1 mg/kg body weight. Effective doses
may be extrapolated from dose response curves derived from
in vitro or animal model test systems.

[0093] Suppositories generally contain active ingredient in
the range of 0.5% to 10% by weight; oral formulations pref-
erably contain 10% to 95% active ingredient.

[0094] The invention also provides a pharmaceutical pack
or kit comprising one or more containers filled with one or
more of the ingredients of the pharmaceutical compositions
ofthe invention. Optionally associated with such container(s)
can be a notice in the form prescribed by a governmental
agency regulating the manufacture, use or sale of pharmaceu-
ticals or biological products, which notice reflects approval
by the agency of manufacture, use or sale for human admin-
istration. In a preferred embodiment, the kit contains an anti-
viral agent of the invention, e.g., an antibody specific for the
polypeptides encoded by a nucleotide sequence of SEQ ID
NO:1 or 3, or any CoV-HKU1 epitope, or a polypeptide or
protein of the present invention, including those shown in
FIG. 2 (SEQ ID NOS:34-1318), FIG. 8 (SEQ ID NOS:1319-
2918), and SEQ ID NO:2, or a nucleic acid molecule of the
invention, alone or in combination with adjuvants, antivirals,
antibiotics, analgesic, bronchodialaters, or other pharmaceu-
tically acceptable excipients.

[0095] The present invention further encompasses kits
comprising a container containing a pharmaceutical compo-
sition of the present invention and instructions for use.

5.6 Detection Assays

[0096] The present invention provides a method for detect-
ing an antibody, which immunospecifically binds to the CoV-
HKUI, in a biological sample, for example blood, serum,
plasma, saliva, urine, etc., from a patient suffering from res-
piratory tract infection. In a specific embodiment, the method
comprising contacting the sample with the polypeptides or
protein encoded by the nucleotide sequence of SEQ ID NO:1
and/or 3, including the polypeptides having the amino acid
sequences of SEQ ID NOS:34-1318 shown in F1G. 2, SEQID
NOS:1319-2918 shown in FIG. 8, or SEQ ID NO:2, directly
immobilized on a substrate and detecting the virus-bound
antibody directly or indirectly by a labeled heterologous anti-
isotype antibody. In another specific embodiment, the sample
is contacted with a host cell comprising a nucleic acid mol-
ecule having the nucleotide sequence of SEQ ID NO:1 or 3
and expressing the polypeptides encoded thereby, and the
bound antibody can be detected by immunofiuorescent assay.
[0097] An exemplary method for detecting the presence or
absence of a polypeptide or nucleic acid of the invention in a
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biological sample involves obtaining a biological sample
from various sources and contacting the sample with a com-
pound or an agent capable of detecting an epitope or nucleic
acid (e.g., mRNA, genomic RNA) of CoV-HKL1 such that
the presence of CoV-HKUI is detected in the sample. A
preferred agent for detecting CoV-HKU1 mRNA or genomic
RNA of the invention is a labeled nucleic acid probe capable
of hybridizing to mRNA or genomic RNA encoding a
polypeptide of the invention. The nucleic acid probe can be,
for example, a nucleic acid molecule comprising or consist-
ing of the nucleotide sequence of SEQ ID NO:1 or 3, or a
portion thereof, or a complement thereof, such as an oligo-
nucleotide of at least 15, 20, 25, 30, 50, 100, 250, 500, 750,
1,000 or more contiguous nucleotides in length and sufficient
to specifically hybridize under stringent conditions to a CoV-
HKU1 mRNA or genomic RNA.

[0098] Inanother preferred specific embodiment, the pres-
ence of CoV-HKUT1 is detected in the sample by an reverse
transcription polymerase chain reaction (RT-PCR) using the
primers that are constructed based on a partial nucleotide
sequence of the genome of CoV-HKUT1 or a genomic nucleic
acid sequence of SEQ ID NO:3, or based on a nucleotide
sequence of SEQ ID NO: 1. In a non-limiting specific
embodiment, preferred primers to be used in a RT-PCR
method are: 5'-GGTTGGGACTATCCTAAGTGTGA-3'
(SEQ ID NO:4) and 5-CCATCATCAGATAGAATCAT-
CATA-3' (SEQID NO:5), inthe presence of 3 mM MgCl, and
the thermal cycles are, for example, but not limited to, 94° C.
for 8 min followed by 40 cycles 0f 94° C. for 1 min, 50° C. for
1 min, 72° C. for 1 min. In more preferred specific embodi-
ment, the present invention provides a real-time quantitative
PCR assay to detect the presence of CoV-HKU1 in a biologi-
cal sample by subjecting the cDNA obtained by reverse tran-
scription of the extracted total RNA from the sample to PCR
reactions using the specific primers, such as those having
nucleotide sequences of SEQ ID NOS:4 and 5, and a fluores-
cence dye, such as SYBR® Green I, which fluoresces when
bound non-specifically to double-stranded DNA. The fluo-
rescence signals from these reactions are captured at the end
of extension steps as PCR product is generated over a range of
the thermal cycles, thereby allowing the quantitative determi-
nation of the viral load in the sample based on an amplifica-
tion plot.

[0099] A preferred agent for detecting CoV-HKULI is an
antibody that specifically binds a polypeptide of the invention
or any CoV-HKUL epitope, preferably an antibody with a
detectable label. Antibodies can be polyclonal, or more pref-
erably, monoclonal. An intact antibody, or a fragment thereof
(e.g., Fab or F(ab'),) can be used.

[0100] The term “labeled”, with regard to the probe or
antibody, is intended to encompass direct labeling of the
probe or antibody by coupling (i.e., physically linking) a
detectable substance to the probe or antibody, as well as
indirect labeling of the probe or antibody by reactivity with
another reagent that is directly labeled. Examples of indirect
labeling include detection of a primary antibody using a fluo-
rescently labeled secondary antibody and end-labeling of a
DNA probe with biotin such that it can be detected with
fluorescently labeled streptavidin. The detection method of
the invention can be used to detect mRNA, protein (or any
epitope), or genomic RNA in a sample in vitro as well as in
vivo. For example, in vitro techniques for detection of mRNA
include northern hybridizations, in situ hybridizations, RT-
PCR, and RNase protection. In vitro techniques for detection
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of an epitope of CoV-HKUT1 include enzyme linked immun-
osorbent assays (ELISAs), Western blots, immunoprecipita-
tions and immunofluorescence. In vitro techniques for detec-
tion of genomic RNTA include northern hybridizations,
RT-PCR, and RNase protection. Furthermore, in vivo tech-
niques for detection of CoV-HKUI include introducing into a
subject organism a labeled antibody directed against the
polypeptide. For example, the antibody can be labeled with a
radioactive marker whose presence and location in the subject
organism can be detected by standard imaging techniques,
including autoradiography.

[0101] In a specific embodiment, the methods further
involve obtaining a control sample from a control subject,
contacting the control sample with a compound or agent
capable of detecting CoV-HKUL, e.g., a polypeptide of the
invention or mRNA or genomic RNA encoding a polypeptide
of the invention, such that the presence of CoV-HKU1 or the
polypeptide or mRNA or genomic RNA encoding the
polypeptide is detected in the sample, and comparing the
absence of CoV-HKU1 or the polypeptide or mRNA or
genomic RNA encoding the polypeptide in the control sample
with the presence of CoV-HKUI, or the polypeptide or
mRNA or genomic DNA encoding the polypeptide in the test
sample.

[0102] The invention also encompasses kits for detecting
the presence of CoV-HKU1 or a polypeptide or nucleic acid
of the invention in a test sample. The kit, for example, can
comprise a labeled compound or agent capable of detecting
CoV-HKUTI or the polypeptide or a nucleic acid molecule
encoding the polypeptide in a test sample and, in certain
embodiments, a means for determining the amount of the
polypeptide or mRNA in the sample (e.g., an antibody which
binds the polypeptide or an oligonucleotide probe which
binds to DNA or mRNA encoding the polypeptide). Kits can
also include instructions for use.

[0103] For antibody-based kits, the kit can comprise, for
example: (1) a first antibody (e.g., attached to a solid support)
which binds to a polypeptide of the invention or CoV-HKU1
epitope; and, optionally, (2) a second, different antibody
which binds to either the polypeptide or the first antibody and
is conjugated to a detectable agent.

[0104] For oligonuclectide-based kits, the kit can com-
prise, for example: (1) an oligonucleotide, e.g., a detectably
labeled oligonucleotide, which hybridizes to a nucleic acid
sequence encoding a polypeptide of the invention or to a
sequence within the CoV-HKU1 genome or (2) a pair of
primers useful for amplifying a nucleic acid molecule con-
taining an CoV-HKUI sequence. The kit can also comprise,
e.g., a buffering agent, a preservative, or a protein stabilizing
agent. The kit can also comprise components necessary for
detecting the detectable agent (e.g., an enzyme or a substrate).
Thekit can also contain a control sample or a series of control
samples which can be assayed and compared to the test
sample contained. Each component of the kit is usually
enclosed within an individual container and all of the various
containers are within a single package along with instructions
for use.

6. EXAMPLES

[0105] The following examples illustrate the identification
of the novel CoV-HKU1. These examples should not be con-
strued as limiting.
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Methods and Results

[0106] As a general reference, Wiedbrauk DL & Johnston
SLG. (Manual of Clinical Virology, Raven Press, New York,
1993) was used.

6.1 Clinical Subject

[0107] The patient is an in-patient of the United Christian
Hospital in Hong Kong. Nasopharyngeal aspirates were col-
lected from the patient weekly from the first till the fifth week
of the illness, stool and urine in the first and second week of
the illness, and sera in the first, second, and fourth weeks of
the illness.

6.2 Antibody Detection

[0108] To produce a fusion plasmid for protein purification,
primers, 5-TTTTCCTTTT GCGGCCGCTTAAGCAACA-
GAGTCTTCTA-3' (SEQ ID NO:6) and 5'-CGGAATTC
GATGTCTTATACTCCCGGT-3'(SEQ ID NO:7) were used
to amplify the gene encoding the N protein of the CoV-HKU1
by RT-PCR. The sequence coding for amino acid residues 1 to
441 of the N protein was amplified and cloned into the EcoRI
and Notl sites of expression vector pET-28b(+) (Novagen,
Madison, Wis., USA) in frame and downstream of the series
of six histidine residues. The (His)s-tagged (SEQ ID NO:27)
recombinant N protein was expressed in E. ColE and purified
using the Ni**-loaded HiTrap Chelating System (Amersham
Pharmacia, USA) according to the manufacturer’s instruc-
tions.

[0109] Western blot analysis was performed as follows:
Two-hundred ng of purified (His)4-tagged (SEQ ID NO:27)
recombinant N protein of CoV-HKU1 were loaded into each
well of a sodium dodecyl sulfate (SDS-10% polyacrylamide
gel and subsequently electroblotted onto a nitrocellulose
membrane (Bio-Rad, Hercules, Calif., USA). The blot was
cut into strips and the strips were incubated separately with
1:2000 dilution of serum samples obtained during the first,
second, and fourth weeks of the patient’s illness. Serum
samples of two healthy blood donors were used as controls.
Antigen-antibody interaction was detected with an ECL fluo-
rescence system (Amersham Life Science, Buckingham-
shire, UK).

[0110] Several prominent immunoreactive bands were vis-
ible for serum samples collected during the second and fourth
weeks of the patient’s illness (FIG. 7, lanes 2 and 3). The sizes
of the largest bands were about 53 kDa, consistent with the
expected size of 52.8 kDa for the full-length (His),-tagged
(SEQ ID NO:27) N protein, whereas the other bands were
consistent with the degradation products of the (His),-tagged
(SEQ ID NO:27) N protein. Only very faint bands were
observed for serum samples obtained from the patient during
the first week of the illness (FIG. 7, lane 1) and two healthy
blood donors (FIG. 7, lanes 4 and 5).

[0111] ELISA was performed using the recombinant N
protein of CoV-HKU1 prepared as described above. Each
well ofa Nunc immunoplate (Roskilde, Denmark) was coated
with 20 ng of purified (His)s-tagged (SEQ ID NO:27) recom-
binant N protein for 12 h and then blocked in phosphate-
buffered saline with 2% bovine serum albumin. The serum
samples obtained from the patient during the first, second,
and fourth weeks of the illness were serially diluted and were
added to the wells of the (His),-tagged (SEQ 1D NO:27)
recombinant N protein-coated plates in a total volume of 100
ul per well and incubated at 37° C. for 2 h. After washing with
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washing buffer five times, 100 ul per well of 1:4000 diluted
horse radish peroxidase-conjugated goat anti-human IgG
antibody (Zymed Laboratories Inc., South San Francisco,
Calif., USA) were added to the wells and incubated at 37° C.
for 1 h. After washing with washing buffer five times, 100 pl
of diluted 3,3',5,5'-tetramethylbenzidine (Zymed Laborato-
ries Inc.) were added to each well and incubated at room
temperature for 15 min. One hundred microliters of 0.3 M
H,SO, were added and the absorbance at 450 nm of each well
was measured. Each sample was tested in duplicate and the
mean absorbance for each serum was calculated.

[0112] Boxtitration was carried out with different dilutions
of (His)s-tagged (SEQ ID NO:27) recombinant N protein
coating antigen and serum obtained from the fourth week of
the patient’s illness. The results identified 20 ng and 80 ng of
purified (His),-tagged recombinant N protein per ELISA well
as the ideal amount for plate coating and 1:1000 and 1:20 as
the most optimal serum dilution for IgG and IgM detection,
respectively.

[0113] To establish the baseline for the tests, serum samples
(diluted at 1:1000 and 1:20 for 1gG and IgM, respectively)
from 100 healthy blood donors were tested in the CoV-HKU1
antibody ELISA. For the 100 sera from healthy blood donors,
the mean ELISA OD,,, values for IgG and IgM detection
were 0.178 and 0.224, with standard deviations of 0.070 and
0.117. Absorbance values 0f 0.387 and 0.576 were selected as
the cutoff values (that equal the sum of the mean value from
the healthy control and three times the standard deviation) for
IgG and IgM, respectively. Using these cutoff values, the
titers for IgG of the patient’s serum samples obtained during
the first, second, and fourth weeks of the illness were
<1:1000, 1:2000, and 1:8000, respectively (F1G. 6), and those
for IgM were 1:20, 1:40, and 1:80, respectively (data not
shown).

6.3 RT-PCR and Real Time Quantitative PCR

[0114] RT-PCR Assay

[0115] An RT-PCR was developed to detect the CoV-
HKUT1 sequence from NPA samples. Total RNA from clinical
samples was reverse transcribed using random hexamers and
cDNA was amplified using primers 5-GGTTGGGACTATC-
CTAAGTGTGA-3'(SEQ ID NO:4) and 5'-CCATCATCA-
GATAGAATCATCATA-3'(SEQ ID NO:5), which were con-
structed based on the RNA-dependent RNA polymerase-
encoding sequence (SEQ ID NO: 1) of the CoV-HKUI in the
presence of 2.5 mM MgCl, (94° C. for 8 min followed by 40
cycles of 94° C. for 1 min, 50° C. for 1 min, 72° C. for 1 min).

[0116] The summary of a typical RT-PCR protocol is as
follows:

[0117] 1.RNA Extraction

[0118] RNA from 140 ul of NPA samples was extracted by

QIAquick® viral RNA extraction kit and was eluted in 50 pl
of elution buffer.

[0119] 2. Reverse Transcription
RNA 115 pl
0.1MDTT 2 pl
5x buffer 4 ul
10 mM dNTP Ll
Superscript [T, 200 Ujul (Invitrogen) 1yl
Random hexamers, 0.3 pg/ul 0.5 pl
Reaction condition 42° C., 50 min
94° C., 3 min
4° C.
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[0120] 3.PCR

[0121] cDNA generated by random primers was amplified
in a 50 pl reaction as follows:

cDNA 2l
10 mM dNTP 0.5l
10x buffer 5l
25 mM MgCl, 5ul
25 uM Forward primer 0.5pl
25 uM Reverse primer 0.5ul
AmpliTaq Gold ® polymerase, 0.25ul
5 U/ul (Applied Biosystems)

Water 36.25 ul

[0122] Thermal-cycle condition: 95° C., 10 min, followed
by 40 cycles of 95° C., 1 min; 50° C. 1 min; 72° C., 1 min.
[0123] 4. Primer Sequences

[0124] Primers were designed based on the RNA-depen-
dent RNA polymerase encoding sequence (SEQ ID NO:1) of
the CoV-HKUI.

Forward primer:
(SEQ ID NO: 4}
5'-GGTTGGGACTATCCTAAGTGTGA-3"

Reverse primer:

(SEQ ID NO: 5]
and 5'-CCATCATCAGATAGAATCATCATA-3'
Product size: 440 bps

[0125] Real-Time Quantitative PCR Assay

[0126] Total RNA from 140 ul of nasopharyngeal aspirate
(NPA) was extracted by QlAamp® virus RNA mini kit
(Qiagen) as instructed by the manufacturer. Ten pl of eluted
RNA samples were reverse transcribed by 200 U of Super-
script® Il reverse transcriptase (Invitrogen) in a 20 ul reaction
mixture containing 0.15 ug of random hexamers, 10 mmol/L
DTT, and 0.5 mmol/L. dNTP, as instructed. Complementary
DNA was then amplified in a SYBR® Green I fluorescence
reaction (Roche, Ind.) mixtures. Briefly, 20 pl reaction mix-
tures containing 2 ul of cDNA, 3.5 mmol/l. MgCl,, 0.25
umol/l of forward primer [5'-GGTTGGGACTATC-
CTAAGTGTGA-3' (SEQ ID NO:4)] and 025 tumol/L
reverse primer [5-CCATCATCAGATAGAATCATCATA-3'
(SEQ ID NO:5)] were thermal-cycled by a LightCycler®
(Roche) with the PCR program, [95° C., 10 min followed by
50 cycles of 95° C., 10 min; 57° C., 5 sec; 72° C. 9 sec].
Plasmids containing the target sequence were used as positive
controls. Fluorescence signals from these reactions were cap-
tured at the end of extension step in each cycle. To determine
the specificity of the assay, PCR products (440 base pairs)
were subjected to a melting curve analysis at the end of the
assay (65° C. 10 95° C., 0.1° C. per second) (data not shown).

[0127] The amount of CoV-HKU1 RNA in the nasopharyn-
geal aspirates was followed weekly. Quantitative RT-PCR
showed that the amounts of CoV-HKU1 RNA were 8.5x10°
and 9.6x10° copies per ml in two nasopharyngeal aspirates
collected in the first week of the illness, 1.5x10° copies per ml
of NPA, respectively, at two time points collected in the
second week of the illness, but CoV-HKU1 RNA was unde-
tectable in the NPA collected in the third, fourth and fifth
weeks of the illness (FIG. 6). CoV-HKU1 RNA was also
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undetectable in the urine and stool of the patient collected in
the first and second weeks of the illness.

Discussion

[0128] The genome of CoV-HKUT1 is a 29942-nucleotide
long, polyadenylated RNA. The G+C content is 32%, which
is the lowest among all known coronaviruses with genome
sequences available, with a GC skew 0of 0.19. Table 1 shows
the comparison of genomic features of CoV-HKU1 and other
corona viruses.

TABLE 1

Genome feamures
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TABLE 2-continued

Number
of bage SEQ
upstream 1D
of AUG ORF TRS sequence NO.
-13 Nucleocapsid UUAAAUCUAAACUAUUAGGAUG 13
-35 ORF 9 UUAAAUCUAAACUAUUAGGAUGUCU 14

UAUACUCCCGGUCAUUAUG

Coronaviruses Size (bases) G + C content GC skew
Group 1

HCoV-229E 27317 038 0.13
PEDV 28033 042 0.09
HCoV-NL63 27553 0.34 0.16
Group 2

CoV-HKU1 29942 032 0.19
HCeV-0C43 30738 0.37 0.18
BeoV 31028 0.37 0.17
MHV 31357 042 0.14
Group 3

1BV 27608 0.38 0.14
SARS-CoV 29751 041 0.02

HCoV-229E = human coronavirus 229E;
PEDV = porcine epidemic diarrhea virus;
HCoV-NL63 = human coronavirus NL63;
HCoV-OC43 = human coronavirus OC43;
MHYV = murine hepatitis virus;

BCoV = bovine coronavirus;

[BV = infectious bronchitis virus;
SARS-CoV = SARS coronavirus;

GC skew = (G- C)Y/(G+C)

[0129] The genome organization is the same as other coro-
naviruses, with the characteristic gene order 5'-replicase, S,
E, M, N-3'. Both 5' and 3' ends contain short untranslated
regions. The 5' end of the genome consists of a putative 5'
leader sequence. A putative transcription regulatory
sequences (TRS) motif, 5'-CUAAAC-3', was found at the 3'
end of the leader sequence and precedes each translated ORF
except ORF4 and ORF6 which encodes the putative E pro-
tein. Table 2 shows the putative transcription regulatory
sequences in the genome of CoV-HKU1.

TABLE 2
Number
of base SEQ
upstream ID
of AUG ORF TRS sequence NO.
-140 Leader UUAAAUCUAAACUUUUUAA (127) 3
AUG
-7 HemagglutininUUAAAUCUAAACUAUG 9
esterase
-6 Spike UUAAAUCUAAACAUG 10
-13 ORF 5 UUAAAUCUAAACUUUAUUUAUG 11
-9 Membrane  CUAAAUCUAAACAUUAUG 12

[0130] As in SDAV (Sialodacryoadentitis virus) and MHV
(mouse hepatitis virus), ORF6 may share the same TRS with
ORF 5, suggesting that the translation of the E protein is
cap-independent, possibly via an internal ribosomal entry
site. The 3' untranslated region contains a predicted
pseudoknot structure 59-119 bp downstream of N gene. This
pseudoknot structure is highly conserved among coronavi-
ruses and plays a role in coronavirus RNA replication.
[0131] The coding potential of the CoV-HKU1 genome is
shown in FIG. 3 and Table 3 and the phylogenetic analyses of
the chymotrypsin-like protease (3CL#™), replicase, helicase,
haemagglutinin-esterase (HE), S, E, M and N, are shown in
FIGS. 4A and 4B.

TABLE 3
Start-end ~ No.of No. of amino Candidate

ORFs (base) bases acids Frame TRS
ORF la 206-13600 13395 4465 2 —
ORF 1b 13600-21753 8154 2717 +1 —
HE (ORF2) 21773-22933 1161 386 +2  Strong
S (ORF 3) 22942-27012 4071 1356 +1  Strong
ORF 4 26960-27070 111 36 +2  None
ORF 5 27051-27380 330 109 +3  Strong
E (ORF 6) 27373-27621 249 82 +1  None
M(ORF7)  27633-28304 672 223 +3  Strong
N (ORF 8) 28320-29645 1326 441 +3  Strong
ORF 9 28342-28959 618 205 +1  Strong

[0132] The replicase la ORF (bases 206-13600) and repli-
case 1b ORF (bases 13600-21753) occupy 21.5 kb of the
CoV-HKU1 genome. Similar to other coronaviruses, a frame
shift interrupts the protein-coding regions and separates the
la and 1b ORFs. This ORF encodes a number of putative
proteins, including papain-like protease (PLP) with two cop-
ies of the PLP domain, PLP1#™ and PLP27"°, 3CL#™, repli-
case, helicase, and other proteins of unknown functions.
These proteins are produced by proteolytic cleavages of a
large polyprotein (FIG. 3). The sequence of the resulting
putative proteins is the same as that in the MHV genome. This
polyprotein is synthesized by a -1 ribosomal frameshift at a
conserved site (UUUAAAC) upstream of a pseudoknot struc-
ture at the junction of ORF 1a and ORF 1b. This ribosomal
frameshift would result in a polyprotein of 7182 amino acids,
which has 75-77% amino acid identities with the polyprotein
in other Group 2 coronaviruses and 43-47% amino acid iden-
tities with the polyprotein in other non-Group 2 coronavi-
ruses. The replicase gene of CoV-HKUI, which encodes 928
amino acids, has 87-89% amino acid identities with the rep-
licase of other Group 2 coronaviruses and 54-65% amino acid
identities with the replicase of other non-Group 2 coronavi-
ruses (Table 4 and FIG. 4A). Table 4 shows amino acid
identities between the predicted chymotrypsin-like protease
(3CLP™), replicase (Rep), helicase (Hel), hemagglutinin-es-



US 2009/0305282 Al

terase (HE), spike (S), envelope (E), membrane (M), and
nucleocapsid (N) proteins of CoV-HKU1 and the correspond-
ing proteins of other coronaviruses.

TABLE 4

Pairwise amino acid identity (%)

Group Virus 3CI7 Rep Hel HE S E M N
1 HCoV-229E 45 34 55 — 31 26 35 28
PEDV 44 56 55 — 30 34 37 37

PTGV 45 57 57 — 32 34 37 27

CCoV — —  — — 31 32 36 27
HCoV-NL63 43 34 54 — 30 28 32 28

2 HCoV-0OC43 82 87 88 57 60 54 76 58
MHV 83 89 87 50 38 55 78 60

BCoV 84 88 88 56 61 55 76 57

SDAV — —  — 50 61 60 77 62

ECoV — —  — 53 61 36 78 39

PHEV — — — 54 61 54 77 57

3 IBV 41 60 57 — 32 28 38 27
SARS- SARS-CoV 48 65 63 — 33 27 34 31

CoV

HCoV-229E = human coronavirus 229E;

PEDV = porcine epidemic diarrhea virus;

PTGV = porcine transmissible gastroenteritis virus;
CCoV = canine enteric coronavirus;

HCoV-NL63 = human coronavirus NL63;
HCoV-OC43 = human coronavirus OC43;

MHYV = murine hepatitis virus;

BCoV = bovine coronavirus;

SDAV = rat sialodacryoadenitis coronavirus;
ECoV = equine coronavirus NC99;

PHEV = porcine hemagglutinating encephalomyelitis virus;
IBV = infectious bronchitis virus;

SARS-CoV = SARS coronavirus

[0133] The catalytic histidine and cysteine amino acid resi-
dues, conserved among the 3CL#™ in all coronaviruses, are
present in the predicted 3CL#" of CoV-HKU1 (amino acids
His**”® and Cys*"® of ORF 1a). In the N-terminal of the
putative PLP (amino acid residues 945 to 1104 of ORF 1a),
there are 14 tandem copies of a 30-base repeat, which encode
NDDEDVVTGD (SEQIDNO: 15), followed by two 30-base
regions that encode NNDEEIVTGD (SEQ ID NO:16) and
NDDQIVVTGD (SEQ ID NO:17), located upstream to the
first copy of PLP domain, PLP1#°. This repeat is not
observed in other coronaviruses.

[0134] ORF 2 (bases 21773-22933) encodes the predicted
HE glycoprotein with 386 amino acids. The HE protein of
CoV-HKUT1 has 50-57% amino acid identities with the HE
proteins of other Group 2 coronaviruses (Table 4 and FIG.
4A). PFAM and InterProScan analyses of the ORF show that
amino acid residues 1 to 349 of the predicted protein is a
member of the haemagglutinin esterase family (PFAM acces-
sion no.. PF0399¢ and INTERPRO accession no.
[PR0O07142). This family contains membrane glycoproteins
that are present on viral surface and are involved with the cell
infection process. It contains haemagglutinin chain 1 (HE 1)
and haemagglutinin chain 2 (HE2), and forms a homotrimer
with each monomer being formed by two chains linked by a
disulphide bond. Furthermore, PFAM and InterProScan
analyses ofthe ORF show that amino acid residues 122 to 236
of the predicted protein are the haemagglutinin domain of
HE-fusion glycoprotein family (PFAM accession no.:
PF(02710 and INTERPRO accession no. [PRO03860). HE is
also present in other Group 2 coronaviruses and influenza C
virus. SignalP analysis reveals a signal peptide probability of
0.738, with a cleavage site between residues 13 and 14.
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Although TMpred and TMHMM analyses of the ORF show
four and three transmembrane domains, respectively,
PHDhtm analysis of the ORF shows only one transmembrane
domain at positions 354 to 376. This concurs with only one
transmembrane region reported in the C terminal of the HE of
BCoV (bovine coronavirus) and puffinosis virus. PrositeScan
analysis of the HE protein of CoV-HKUT reveals eight poten-
tial N-linked glycosylation (six NXS and two NXT) sites.
These are located at positions 83 (NYT), 110, (NGS), 145
(NVS), 168 (NYS), 193 (NFS), 286 (NSS), 314 (NVS, and
328 (NFT). The putative active site for neuraminate O-acetyl-
esterase activity, FGDS (SEQ ID NO:18), is located at posi-
tions 31-34.

[0135] ORF 3 (bases 22942-27012) encodes the predicted
S glycoprotein (PFAM accession no. PF01601) with 1356
amino acids. The S protein of CoV-HKU1 has 58-61% amino
acid identities with the S proteins of other Group 2 coronavi-
ruses, but has fewer than 35% amino acid identities with the
S proteins of Group 1, Group 3, and SARS-CoV (Table 4 and
FIG. 4B). InterProScan analysis predicts it as a type | mem-
brane glycoprotein. Important features of the S protein of
CoV-HKU! are depicted in FIG. 5. PrositeScan of the S
protein of CoV-HKUI reveals 28 potential N-linked glyco-
sylation (12 NXS and 16 NXT) sites. SignalP analysis reveals
a signal peptide probability of 0.909, with a cleavage site
between residues 13 and 14. By multiple alignments with the
S proteins of other Group 2 coronaviruses, a potential cleav-
age site located after RRKRR (SEQ ID NO: 19), between
residues 760 and 761, where S will be cleaved into S1 and S2,
1s identified. Immediately upstream to RRKRR (SEQ ID NO:
19), there is a series of five serine residues that are not present
in any other known coronaviruses (FIG. 5). Most of the S
protein (residues 15 to 1300) is exposed on the outside of the
virus, with a transmembrane domain at the C terminus (TM-
HMM analysis of the ORF shows one transmembrane domain
atpositions 1301 to 1356), followed by a cytoplasmic tail rich
in cysteine residues. Two heptad repeats (HR), located at
residues 982 to 1083 (HR1) and 1250 to 1297 (HR2), identi-
fied by multiple alignments with other coronaviruses, are
present. In MHY, it has been confirmed that the receptor for
its S protein binding is CEACAM1, a member of the carci-
noembryonic antigen (CEA) family of glycoproteins in the
immunoglobulin superfamily. Furthermore, it has been
shown by site-directed mutage-tesis, that three conserved
regions (sites T, 11, and 1II) and some amino acid residues
(Thr®, Thr*'2, Tyr*“, and Tyr**¢ in MHV) in the N-terminal
of the S protein are particularly important for its receptor-
binding activity. By multiple alignments with the N-terminal
330 amino acids of the S protein of MHV and other group 2
coronaviruses, it is observed that these conserved regions and
amino acids are present in CoV-HKU1 (FIG. 5). This infers
that the receptor for CoV-HKU1 could be a member of the
CEA family on the surface of the cells in the respiratory tract.
On the other hand, for HCoV-OC43, it has been shown in
vitro that the receptor for the S protein is a sialic acid. How-
ever, the amino acid residues on the S protein of HCoV-OC43
that are important for receptor binding are not well defined.

[0136] ORF 4 (bases 26960-27070) encodes a predicted
protein with 36 amino acids. This ORF overlaps with the ORF
that encodes the S protein. This ORF is not present in other
coronaviruses and BlastP analysis of the ORF does not show
any hits.

[0137] ORF 5 (bases 27051-27380) encodes a predicted
protein with 109 amino acids. This ORF overlaps with the
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ORF that encodes the E protein. PFAM analysis of the ORF
shows that the predicted protein is a member of the coronavi-
rus non-structural protein NS2 family (PFAM accession no.:
PF04753). TMpred and TMHMM analysis do not reveal any
transmembrane helix. This predicted protein of CoV-HKU1
has 44-51% amino acid identities with the corresponding
proteins of other Group 2 coronaviruses.

[0138] ORF 6 (bases 27373-27621) encodes the predicted
E protein with 82 amino acids. The E protein of CoV-HKU1
has 54-60% amino acid identities with the E proteins of other
Group 2 coronaviruses, but has fewer than 35% amino acid
identities with the E proteins of Group 1, Group 3, and SARS-
CoV (Table 4 and FIG. 4B). PFAM and InterProScan analy-
ses of the ORF show that the predicted E protein is a member
of the non-structural protein NS3/Small envelope protein E
(NS3_envE) family (PFAM accession no.: PF02723). Sig-
nalP analysis predicts the presence of a transmembrane
anchor (probability 0.995). TMpred analysis of the ORF
shows two transmembrane domains at positions 16 to 34 and
39 to 59, and TMHMM analysis of the ORF shows two
transmembrane domains at positions 10 to 32 and 39 to 58,
consistent with the anticipated association of the E protein
with the viral envelope. Both programs predict that both the N
and C termini are located on the surface of the virus.

[0139] ORF 7 (bases 27633-28304) encodes the predicted
M protein with 223 amino acids. The M protein of CoV-
HKUT1 has 76-78% amino acid identities with the M proteins
of other Group 2 coronavirus, but has fewer than 40% amino
acid identities with the M proteins of Group 1, Group 3, and
SARS-CoV (Table 4 and FIG. 4B). PFAM analysis of the
ORF shows that the predicted M protein is a member of the
coronavirus matrix glycoprotein (Corona_M) family (PFAM
accession no.: PF01635). SignalP analysis predicts the pres-
ence of a transmembrane anchor (probability 0.926). TMpred
analysis of the ORF shows three transmembrane domains at
positions 21 to 42, 53 to 74, and 77 to 98. TMHMM analysis
of the ORF shows three transmembrane domains at positions
201039, 46 to 68, and 78 to 100. The N terminal 19-20 amino
acids are located on the outside and the C terminal 123-125-
amino acid hydrophilic domain on the inside of the virus.
[0140] ORF 8 (bases 28320-29645) encodes the predicted
N protein (PFAM accession no.: PF00937) with 441 amino
acids. The N protein of CoV-HKUI has 57-62% amino acid
identities with the N proteins of other Group 2 coronaviruses,
but has fewer than 40% amino acid identities with the N
proteins of Group 1, Group 3, and SARS-CoV (Table 4 and
FIG. 4B).

[0141] ORF 9 (bases 28342-28959) encodes a hypothetical
protein (N2) of 205 amino acids within the ORF that encodes
the predicted N protein. PFAM analysis of the ORF shows
that the predicted protein is a member of the coronavirus
nucleocapsid I protein (Corona-1) family (PFAM accession
no.: PF03187). This hypothetical N2 protein of CoV-HKU1
has 32-39% amino acid identities with the N2 proteins of
other Group 2 coronaviruses.

[0142] We report the characterization and complete
genome sequence of a novel coronavirus detected in the
nasopharyngeal aspirates of patients with pneumonia. The
clinical significance of the virus in the first patient was evi-
dent by the high viral loads in the patient’s nasopharyngeal
aspirates during the first week of his illness, which coincided
with the acute symptoms developed in the patient. The viral
load decreased during the second week of the illness and was
undetectable in the third week of the illness. In addition, the
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fall in viral load was accompanied by the recovery from the
illness and development of specific antibody response to the
recombinant N protein of the virus. Similar to other recently
discovered viruses, such as hepatitis C virus, GB virus C,
transfusion transmitted virus, and SEN virus, the present
virus could not be recovered from cell cultures using the
standard cell lines. This could be related to the inherently low
recovery rate of coronaviruses. Human coronaviruses are par-
ticularly difficult to culture in vitro. Many decades after the
recognition of HCoV-229E and HCoV-OC43, there are still
only a handful of primary virus isolates available and organ
culture is required for primary isolation of HCoV-OC43. In
our experience, SARS-CoV can only be recovered from less
than 20% of patients with serologically and RT-PCR docu-
mented SARS-CoV pneumonia. Therefore, it is not surpris-
ing that the new coronavirus CoV-HKU1 has been so far
proven difficult to culture in vitro. After the discovery of
CoV-HKUI in the first patient, we conducted a preliminary
study on 400 nasopharyngeal aspirates that were collected
last year during the SARS epidemic period. Among these 400
nasopharyngeal aspirates, CoV-HKU1 was detected in one
specimen, with a viral load comparable to that of the first
patient. These results have suggested that CoV-HKUI is not
only incidentally found in one patient, but a previously unrec-
ognized coronavirus associated with pneumoma.

[0143] Genomic analysis has reveals that CoV-HKU1 is a
Group 2 coronavirus. The genome organization of CoV-
HKU1 concurs with those of other coronaviruses, with the
characteristic gene order, i.e., 5'-repticase, S, E, M, N-3', short
untranslated regions in both §' and 3' ends, 5' conserved
coronavirus core leader sequence, putative TRS upstream to
multiple ORFs, and conserved pseudoknot in the 3' untrans-
lated region. In contrast to coronaviruses of other groups,
CoV-HKUI1 contains certain features that are characteristics
of Group 2 coronaviruses, including the presence of HE, ORF
5, and N2. Phylogenetic analysis of the 3CL7™, replicase,
helicase, S, E, M, and N proteins showed that these genes of
CoV-HKU1 were clustered with the corresponding genes in
other Group 2 coronaviruses. However, the proteins of CoV-
HKU1 formed distinct branches in the phylogenetic trees,
indicating that CoV-HKUT is a distinct member of the group,
and is not very closely related to any other known members of
Group 2 coronaviruses (FIGS. 4A and 4B).

[0144] In addition to phylogenetic analysis of the putative
proteins, CoV-HKUT1 exhibits certain features that are dis-
tinct from other Group 2 coronaviruses. Compared to other
Group 2 coronaviruses, there is a deletion of about 800 bps
between the replicase ORF I b and the HE ORF 2 in CoV-
HKUI. In other Group 2 coronaviruses, including MHYV,
SDAV, HCoV-OC43 and BCoV, an ORF of 798-837 bp (273-
278 amino acids) is present between the replicase b ORF and
the HE ORF 2. This ORF encodes a protein of the coronavirus
non-structural protein NS2a family (PFAM accession no.:
PF05213). The absence of this ORF in CoV-HKUT indicates
that this is probably a non-essential gene of coronavirus. In
addition to the deletion, the N-terminal of the putative PLP in
ORF 1a contains 14 tandem copies of a 30-bp repeat that
codes for a highly acidic domain. Similar repeats, with dif-
ferent amino acid compositions, have been found in the
genomes of human, rat and parasites, but have not been found
in other coronaviruses. The function of these repeats is not
well understood, although some authors have suggested that
the repeats could be important antigens, and their biological
role may be related to their special three-dimensional struc-
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tures. The vitellaria antigenic protein of Clonorchis sinensis
contains 23 tandem copies of a 30-bp repeat that codes for
DGGAQPPKSG (SEQ ID NO:20). In the case of Plasmo-
dium falciparum, it has been shown that the antigenicity of the
circumsporozoite protein is due to its repeating epitope struc-
ture. It has also been suggested that the tandemly repeated
peptide may induce strong humoral immune response in the
infected host and thus may also be useful in serological diag-
nosis. Further experiments should be performed to delineate
the antigenic properties, biological role, and possible clinical
usefulness of the repeat in the PLP of CoV-HKUT.

[0145] The geographical, political, and economic location
of Hong Kong makes it a unique place for the study of emerg-
ing infectious disease. Hong Kong, as the gateway of southern
China, with thousands of people crossing the border on sur-
face and by air every day, has a high potential of importing
and exporting infectious diseases to and from China, coun-
tries in Southeast Asia and from the rest of the world. In 1997,
the first 18 human cases of avian influenza A H5N1 virus
infection were reported in Hong Kong. In early 2003, two
cases of human infection caused by avian influenza A (HSN1)
that was acquired in Fujian, were diagnosed in Hong Kong,
which provided an early warning of the impending disease
threat for humans and poultry in Southeast Asia that followed
in 2004. For the SARS epidemic, although both epidemio-
logical and genomic evidence revealed that the disease had
first occurred in southern China in November 2002, it did not
receive as much international attention until the disease was
spread to Hong Kong and through Hong Kong to Singapore,
Toronto, Vietnem, and the United States of America. As for
emerging bacterial infections, 50% of the patients with gas-
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troenteritis associated with the recovery of Laribacter
hongkongensis had recent history of travel to southern China.
In this report, one of the patients also had recent history of
travel to Shenzhen of China prior to the development of the
respiratory illness. We speculate that he might have contacted
the virus in Shenzhen. More intensive surveillance of emerg-
ing infectious pathogens in this locality is warranted.

7. MARKET POTENTIAL

[0146] The genome of CoV-HKUI is completely
sequenced. This allows the development of various diagnos-
tic tests as described hereinabove, In addition, this virus con-
tains genetic information which is extremely important and
valuable for clinical and scientific research applications.

8. EQUIVALENTS

[0147] Those skilled in the art will recognize, or be able to
ascertain many equivalents to the specific embodiments of the
invention described herein using no more than routine experi-
mentation. Such equivalents are intended to be encompassed
by the following claims.

[0148] All publications, patents and patent applications
mentioned in this specification are herein incorporated by
reference into the specification to the same extent as if each
individual publication, patent or patent application was spe-
cifically and individually indicated to be incorporated herein
by reference.

[0149] Citation or discussion of a reference herein shall not
be construed as an admission that such is prior art to the
present invention.

SEQUENCE LISTING

The patent application contains a lengthy “Sequence Listing” section. A copy of the “Sequence Listing” is available in
electronic form from the USPTO web site (http://seqdata.uspto.gov/?pageRequest=docDetail&DocID=US20090305282A1).
An electronic copy of the “Sequence Listing” will also be available from the USPTO upon request and payment of the

fee set forth in 37 CFR 1.19(b)(3).

What is claimed:

1. A method for detecting the presence of a first nucleic acid
molecule comprising the nucleotide sequence of SEQ ID NO:
1 or a fragment thereof, or a complement thereof'in a biologi-
cal sample, said method comprising;

() contacting the biological sample with a compound that

selectively binds to said first nucleic acid molecule; and

(b) detecting whether the compound binds to said nucleic

acid molecule in the sample.

2. The method of claim 1, wherein the compound that binds
to said first nucleic acid molecule is a second nucleic acid
molecule comprising the nucleotide sequence of SEQ ID NO:
1 or a complement thereof.

3. The method of claim 1, wherein the compound that binds
to said first nucleic acid molecule is a second nucleic acid
molecule comprising at least 15, 20, 25, 30, 35, 40, 45, 100,
150, 200, 300, or 350 contiguous nucleotides of the nucle-
otide sequence olf SEQ ID NO: 1, or a complement thereof.

4. A method for detecting the presence of a first nucleic acid
molecule comprising the nucleotide sequence of SEQ ID NO:
3 or a fragment thereof or a complement thereof in a biologi-
cal sample, said method comprising:

() contacting the biological sample with a compound that

selectively binds to said first nucleic acid molecule; and

(b) detecting whether the compound binds to said nucleic

acid molecule in the sample.

5. The method of claim 4, wherein the compound that binds
to said first nucleic acid molecule is a second nucleic acid
molecule comprising the nucleotide sequence of SEQ ID NO:
1 or 3, or a complement thereof.

6. The method of claim 4, wherein the compound that binds
to said first nucleic acid molecule is a second nucleic acid
molecule comprising at least 15, 20, 25, 30, 35, 40. 45, 100,
150, 200, 300, or 350 contiguous nucleotides of the nucle-
otide sequence of SEQ ID NO: 1, or a complement thereof.

7. The method of claim 4, wherein the compound that binds
to said first nucleic acid molecule is a second nucleic acid
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molecule comprising at least 15, 20, 25, 30, 35, 40, 45, 100,
150, 200, 300, 350. 400, 450, 500, 550, 600, 650, 700, 750,
800, 850, 900, 950, 1000, 1050, 1100, 1150, 1200, 2000,
3000, 4000, 5000, 6000, 7000, 8000, 9000, 10000, 11000,
12000, 13000, 14000,15000, 16000, 17000, 18000, 19000,
20000, 21000, 22000, 23000, 24000, 25000, 26000, 27000,
28000, or 29000 contiguous nucleotides of the nucleotide
sequence of SEQ ID NO: 3. or a complement thereof.

8. A method for identifying a subject infected with CoV-
HKU1, comprising:

(a) obtaining total RNA from a biological sample obtained

from the subject
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(b)reverse transcribing the total RNA to obtain cDNA: and

(c) amplifying the cDNA using a set of primers derived
from the nucleotide sequence of SEQ ID NO: 1 or 3, or
a complement thereof.

9. The method of claim 8, wherein the set of primers have
the nucleotide sequence of SEQ ID NOS: 4 and 5, respec-
tively.

10. The method of claim 8, wherein the set of primers have
the nucleotide sequence of SEQ ID NOS: 6 and 7,
respectively.



