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ANOVEL HUMAN VIRUS CAUSING
RESPIRATORY TRACT INFECTION AND USES THEREOF

This is a continuation-in-part application of U.S. patent application serial no.
10/895,064 filed July 21, 2004, which is incorporated by reference in its entirety.

SEQUENCE LISTING

The instant application contains a “lengthy” Sequence Listing which has been
submitted via CD-R in lieu of a printed paper copy, and is hereby incorporated by reference
in its entirety. Said CD-R, recorded on March 21, 2003, are labeled “CRF”, “Copy 1” and
“Capy 27, respectively, and each contains only one identical 2.84 MB file (VO690044.APP).

1. INTRODUCTION

The present invention relates to a novel virus causing respiratory tract infection in
humans [“coronavirus-HKU1 (CoV-HKU1)”]. Phylogenetic analysis has revealed that the
CoV-HKUT1 is a new group 2 coronavirus, which has, at least, two (2) genotypes, A and B.
The present invention relates to nucleotide sequences comprising the complete genomic
sequences of the CoV-HKU1. The invention further relates to nucleotide sequences
comprising a portion of the genomic sequences of the CoV-HKUI1. The invention also
relates to the deduced amino acid sequences of the complete genomes of the CoV-HKUT1.
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-HKU1 recombinant and chimeric forms of said virus as well as protein

extracts and subunits of said virus.

2. BACKGROUND OF THE INVENTION

Since no microbiological cause has been identified in a significant proportion of

patients with respiratory tract infections (Macfarlane, J. T. et al., 1993, Prospective study of
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actiology and outcome of adult lower-respiratory-tract infections in the community, Lancet
341:511-514; Ruiz, M., S. et al., 1990, Btiology of community-acquired pneumonia: impact
of age, comorbidity, and severity, 4m. J. Respir. Crit. Care Med. 160:397-405), research
has been conducted to identify possible novel agent(s). Of the three novel agents identified
in the recent three years, including human metapneumovirus (Van den Hoogen, et al., 2001,
A newly discovered human pneumovirus isolated from young children with respiratory tract
disease, Nat. Med. 7:719-724), Severe Acute Respiratory Syndrome (SARS) coronavirus
(SARS-CoV) (Peiris, J. S. et al., 2003, Coronavirus as a possible cause of severe acute
respiratory syndrome, Lancet 361:1319-1325) and human coronavirus NL63 (HCoV-NL63)
(Fouchier, R. A. et al., 2004, A previously undescribed coronavirus associated with |
respiratory disease in humans, Proc. Natl. Acad. Sci. USA. 101:6212-6216; van der Hoek, et
al., 2004, Identification of a new human coronavirus, Nat. Med. 10:368-373), two were
coronaviruses. Coronaviruses possess the largest genome of about 30 kb‘among all RNA
viruses. As a result of the unique mechanism of viral replication, coronaviruses have a high
frequency of recombination.

Based on genotypic and serological characterization, coronaviruses were divided
into three distinct groups, with human coronavirus 229E (HCoV-229E) being a group 1
coronavirus and HCoV-0C43 a group 2 coronavirus (Lai, M. M. ef al., 1997, The molecular
biology of coronaviruses, Adv. Virus Res. 48:1-100). They account for 5-30% of human
respiratory tract infections. In late 2002 and 2003, the epidemic caused by SARS-CoV
affected over 8000 people with 750 deaths (for example, Peiris, J. S. et al., 2003, Clinical
progression and viral load in a community outbreak of coronavirus-associated SARS
pneumonia: a prospective study, Lancet 361:1767-1772). We have also reported the
isolation of SARS-CoV-like viruses from Himalayan palm civets, which suggested that
animals could be the reservoir for the ancestor of SARS-CoV (Guan, Y. et al., 2003,
Isolation and characterization of viruses related to the SARS coronavirus from animals in
southern China, Science 302:276-278). On the basis of genome analysis, SARS-CoV
belongs to a fourth group of coronavirus, or alternatively, a distant relative of group 2
coronaviruses (Bickmann, M. et al., 2003, Phylogeny of the SARS coronavirus, Science
302:1504-1505; Marra, M. A.et al., 2003, The Genome sequence of the SARS-associated
coronavirus, Science 300:1399-1404; Rota, P. A. ef al., 2003, Characterization of a novel

coronavirus associated with severe acute respiratory syndrome, Science 300:1394-1399;
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Snijder, B. J. et al., 2003, Unique and conserved features of genome and proteome of
SARS-coronavirus, an early split-off from the coronavirus group 2 lineage, J. Mol. Biol.
331:991-1004; Yeh, S. H. et al., 2004, Characterization of severe acute respiratory
syndrome coronavirus genomes in Taiwan: molecular epidemiology and genome evolution,
Proc. Natl. Acad. Sci. USA. 101:2542-2547). Recently, a novel group 1 human coronavirus
associated with respiratory tract infections, HCoV-NL63, has been discovered, and its
genome sequenced (37). |

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, thinorrhoea, productive cough with
purulent sputum, headache and nausea. He had history of pulmonary tuberculosis more
than 40 years ago complicated by cicatrization of right upper lobe and bronchiectasis with
chronic Pseudomonas aeruginosa colonization of airways. He was a chronic smoker and
also had chronic obstructive airway disease, hyperlipidemia, and asymptomatic abdominal
aortic aneurysm. He had just returned from Shenzhen 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 temperature was 37.6°C. Physical examination
showed tracheal deviation to the right and inspiratory crackles over the anterior left lower
zone. His 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. Bmpirical oral amoxicillin/clavulanate and azithromycin were
commenced. Nasopharyngeal aspirates for direct antigen detection for respiratory 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. His fever subsided two days after admission. His cough improved and he
was discharged after five days of hospitalization. Amoxicillin/clavulanate and azithromycin
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 commonly recognized viruses and

bacteria were negative in these patients. The etiologic agent responsible for this disease was
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not known until the complete genome of CoV-HKU1 from this patient by the present
inventors as disclosed herein. Further studies disclosed herein have revealed that CoV-
HKUT1 is a human coronavirus and there are, at least, two (2) genotypes, A and B, within

CoV-HKU1. The invention is useful in both clinical and scientific research applications.

3. SUMMARY OF INVENTION

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 first
discovered 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
family, Coronaviridae. Further studies based on prospectively collected nasopharyngeal
aspirates (NPAs) from patients with community-acquired pneumonia during a 12-month
period, have revealed that there are, at least, two (2) genotypes for CoV-HKUI.
Accordingly, the invention relates to CoV-HKU1 that phylogenetically relates to known
members of Coronaviridae and specifically belongs to group 2 coronavirus. In a specific
embodiment, the invention provides complete genomic sequences of two (2) genotypes of
CoV-HKU1. In a preferred embodiment, the virus comprises a nucleotide sequence of SEQ
ID NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940,
2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966. 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, 3, 2919, 2920, 2922,
2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952,
2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, in its genome. In a specific embodiment,
the present invention provides isolated nucleic acid molecules comprising or, alternatively,
consisting of the nucleotide sequence of SEQ ID NO:1, 2920, 2922, 2924, 2926, 2928, 2930,
2932, or 2934, a complement thereof or a portion thereof, preferably at least 5, 10, 15, 20,
25, 30, 35, 40, 45, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800,
850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200, 1,250, 1,300, 1,350, 1,400, 1,450, 1,500,
1,550, 1,600, 1,650, 1,700, 1,750, 1,800, 1,850, 1,900, 1,950, 2,000, 2,100, 2,200, 2,300,
2,400, 2,500, 2,600, 2,700, or more contiguous nucleotides of the nucleotide sequence of

SEQ ID NO:1, 2920, 2922, 2924, 2926, 2928, 2930, 2932, or 2934, or a complement
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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 or 2919, a complement thereof or a portion thereof, preferably at least 5, 10, 15, 20,
25, 30, 35, 40, 45, 100, 150, 200, 250, 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 2919, or a
complement thereof. In yet another specific embodiment, the present invention provides
isolated nucleic acid molecules comprising or, alternatively, consisting of the nucleotide
sequence of SEQ ID NO:2936, 2938, 2940, 2942, 2944, 2946, 2948, or 2950, a complement
thereof, or a portion thereof, preferably at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150,
200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000, 1,050,
1,100, 1,150, 1,200, 1,250, 1,300, 1,350, 1,400, 1,450, 1,500, 1,550, 1,600, 1,650, 1,700,
1,750, 1,800, 1,850, 1,900, 1,950, 2,000, 2,100, 2,200, 2,300, 2,400, 2,500, 2,600, 2,700,
2,800, 2,900, 3,000, 3,100, 3,200, 3,300, 3,400, 3,500, 3,600, 3,700, 3,800, 3,900, 4,000, or
more contiguous nucleotides of the nucleotide sequence of SEQ ID NO:2936, 2938, 2940,
2042, 2944, 2946, 2948, or 2950, or a complement thereof. In yet another specific
embodiment, the present invention provides isolated nucleic acid molecules comprising or,
alternatively, consisting of the nucleotide sequence of SEQ ID NO:2952, 2954, 2956, 2938,
2960, 2962, 2964, or 2966, a complement thereof, or a portion thereof, preferably at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200, 1,250, 1,300, or more
contiguous nucleotides of the nucleotide sequence of SEQ ID NO: 2952, 2954, 2056, 2958,
2960, 2962, 2964, or 2966, or a complement thereof. Furthermore, 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 IDNO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940,
2042, 2944, 2946, 2048, 2950, 2952, 2954, 2056, 2958, 2960, 2962, 2964 and/or 2966, 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, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932,
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2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962,
2964 and/or 2966. In another specific embodiment, the invention provides isolated
polypeptides 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, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950,
1,000, 1,050, 1,100, 1,150, 1,200, 1,250, 1,300, 1,350, 1,400, 1,450, 1,500, 1,550, 1,600,
1,650, 1,700, 1,750, 1,800, 1,850, 1,900, 1,950, 2,000, 2,100, 2,200, 2,300, 2,400, 2,500,
2,600, 2,700, or more contiguous nucleotides of the nucleotide sequence of SEQ ID NO:1,
2920, 2922, 2924, 2926, 2928, 2930, 2932, or 2934, or a complement thereof. In yet
another specific embodiment, the invention provides isolated polypeptides 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, 250, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150,
1,200, 1,250, 1,300, 1,350, 1,400, 1,450, 1,500, 1,550, 1,600, 1,650, 1,700, 1,750, 1,800,
1,850, 1,900, 1,950, 2,000, 2,100, 2,200, 2,300, 2,400, 2,500, 2,600, 2,700, 2,800, 2,900,
3,000, 3,100, 3,200, 3,300, 3,400, 3,500, 3,600, 3,700, 3,800, 3,900, 4,000, or more
contiguous nucleotides of the nucleotide sequence of SEQ ID NO:2936, 2938, 2940, 2942,
2944, 2946, 2948, or 2950, or a complement thereof. In yet another specific embodiment,
the invention provides isolated polypeptides 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, 250, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200, 1,250, 1,300, or more
contiguous nucleotides of the nucleotide sequence of SEQ ID NO: 2952, 2954, 2956, 2958,
2960, 2962, 2964, or 2966, a complement thereof. In yet another specific embodiment, the
invention provides isolated polypeptides 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, 250, 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 2919,

or a complement thereof. The polypeptides or proteins include those having the amino acid
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sequences of SEQ IDNO:2, 34-2918 shown in Figures 2 and 3, and SEQ ID NOS:2921,
2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937, 2939, 2041, 2943, 2945, 2947, 2949, 2951,
2953, 2955, 2957, 2959, 2961, 2963, 2965, 2967, and 2970-4236 shown in Figures 9. The
invention further provides proteins or polypeptides that are isolated from the CoV-HKU1,
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
immunogenicity) encoded by the nucleotide sequence that is at least 5, 10, 15, 20, 25, 30, 35,
40, 45, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900,
950, 1,000, 1,050, 1,100, 1,150, 1,200, 1,250, 1,300, 1,350, 1,400, 1,450, 1,500, 1,550,
1,600, 1,650, 1,700, 1,750, 1,800, 1,850, 1,900, 1,950, 2,000, 2,100, 2,200, 2,300, 2,400,
2,500, 2,600, 2,700, or more contiguous nucleotides of the nucleotide sequence of SEQ ID
NO:1, 2920, 2922, 2924, 2926, 2928, 2930, 2932, or 2934. In another embodiment, the
polypeptides or the proteins of the present invention have a biological activity of the protein
(including antigenicity and/or immunogenicity) encoded by a ﬁucleotidc sequence that is at
least 5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 250, 300, 350, 400, 450, 500, 550, 600,
650, 700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200, 1,250, 1,300, 1,350,
1,400, 1,450, 1,500, 1,550, 1,600, 1,650, 1,700, 1,750, 1,800, 1,850, 1,900, 1,950, 2,000,
2,100, 2,200, 2,300, 2,400, 2,500, 2,600, 2,700, 2,800, 2,900, 3,000, 3,100, 3,200, 3,300,
3,400, 3,500, 3,600, 3,700, 3,800, 3,900, 4,000, or more contiguous nucleotides of the
nucleotide sequence of SEQ ID NO:2936, 2938, 2940, 2942, 2944, 2946, 2948, or 2950, or
a complement thereof. Furthermore, in another embodiment, 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, 1,250, 1,300, or more contiguous
nucleotides of the nucleotide sequence of SEQ ID NO:2952, 2954, 2956, 2958, 2960, 2962,
2964, or 2966, or a complement thereof. 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,
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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 2919, or a
complement thereof,

In one aspect, the invention relates to the use of CoV-HKUT1 for diagnostic methods.
In a specific embodiment, the invention provides a method of detecting in a biolo gical
sample an antibody that immunospecifically binds to the CoV-HKU], 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-
HKU1-infected cells. In yet another specific embodiment, the invention provides a method
of screening for an antibody that immunospecifically binds and neutralizes CoV-HKUL.
Such an antibody is useful for a passive immunization or immunotherapy of a subject
infected with CoV-HKUI.,

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, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936,
2938,2940,2942,2944,2946,2948,2950,2952,2954,2956,2958,2960,2962,2964
and/or 2966, a complement thereof, or at least a portion of the nucleotide sequence thereof.
In another specific embodiment, 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 Transcriptase primers, probes for Southern or Northern analysis or other
nucleic acid hybridization analysis for the detection of CoV-HKU1 nucleic acids, e.g.,
consisting of or comprising the nucleotide sequence of SEQ IDNO:1, 3, 2919, 2920, 2922,
2924,2926,2928,2930,2932,2934,2936,2938,2940,2942,2944,2946,2948,2950,2952,.
2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, a complement thereof, or a portion
thereof.

The invention further provides antibodies that specifically bind a polypeptide of the
invention encoded by the nucleotide sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924,
2926,2928,2930,2932,2934,2936,2938,2940,2942,2944,2946,2948,2950,2952,2954,
2956, 2958, 2960, 2962, 2964 and/or 2966, or a fragment thereof, including the polypeptide
having the amino acid sequence of SEQ ID NO:2 or any one of SEQ ID NOS:34-2918
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shown in Figures 2 and 3, 2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937, 2939,
2941, 2943, 2045, 2947, 2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963, 2965, 2967, and
2970-4236 shown in Figures 9, or encoded by a nucleic acid comprising a nucleotide
sequence that hybridizes under stringent conditions to the nucleotide sequence of SEQ ID
NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942,
2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, and/or any
CoV-HKU]1 epitope, having one or more biological activities of a polypeptide of the
invention. The invention further provides antibodies that specifically bind cells or tissues
that are infected by CoV-HKU1. 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
fragments containing either a VL or VH domain or even a complementary determining
region (CDR) that specifically binds to a polypeptide of the invention.

In one embodiment, the invention provides methods for detecting the presence,
activity or expression of the CoV-HKU]1 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-HKUT1 in a sample relative to a control samplé 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 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.

In another embodiment, the invention provides vaccine 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 provides methods of preparing recombinant
ot chimeric forms of CoV-HKU1. In another specific invention, the vaccine preparations of
the present invention comprise a nucleic acid or fragment of the CoV-HKU1, or nucleic
acid molecules having the sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926,
2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956,
2958, 2960, 2962, 2964 and/or 2966, 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-HKU1. In a specific embodiment, the vaccine
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preparations comprise a polypeptide of the invention encoded by the nucleotide sequence of
SEQ IDNO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940,
2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, or a
fragment thereof, including the polypeptides having the amino acid sequences of SEQ ID
NO:2 or any one of SEQ ID NOS:34-2918, 2921, 2923, 2925, 2927, 2929, 2931, 2933,
2935, 2937, 2939, 2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963,
2965, 2967, and 2970-4236. Furthermore, the present invention provides methods for
treating, ameliorating, managing or preventing respiratory tract infections caused by CoV-
HKU! by administering 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 pharmaceutically acceptable excipients.

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 replication in a host cell, of CoV-HKUTor a virus comprising a nucleic acid molecule
comprising the nucleotide sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926,
2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956,
2958, 2960, 2962, 2964 and/or 2966, or a complement thereof, by administering 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-HKUT or any CoV-HKUT epitope and/or neutralizes CoV-HKU1. 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
pharmaceutiéally acceptable carrier. The invention also provides kits containing a

pharmaceutical composition of the present invention,

3.1 Definitions
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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, 3,2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942,
2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, or a
fragment thereof, and does not non-specifically bind to other polypeptides. An antibody or
a fragment thereof that immunospecifically 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 polypeptide 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.

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
componerts 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.

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.
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Moreover, an "isolated" nucleic acid molecule, such as a cDNA 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 encoding polypeptides/proteins of the invention are isolated or purified. 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.

The term “portion” or “fragment” as used herein refers to a fragment of a nucleic
acid molecule containing at least about 10, 185, 25, 30, 35, 40, 45, 100, 150, 200, 250, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150,
1,200, 1,250, 1,300, 1,350, 1,500, 2,000, 2,500, 3,000, 3,500, 4,000, 4,500, 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 functional feature of the protein or polypeptide.

The term “having a biological activity of the protein”. 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 IDNO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938,
2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or
2966, or the polypeptide having any one of the amino acid sequences of SEQ ID NOS:2,
34-2918, 2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937, 2939, 2941, 2943, 2945,
2947, 2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963, 2965, 2967, and 2970-4236, or a
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complement thereof. Such common biological activities of the polypeptides of the
invention include antigenicity and immunogenicity.

The term "under stringent condition" refers to hybridization and washing conditions
under which nucleotide 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 hybridization conditions are described in, for example but not limited to, Current
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 Cloniﬂg, 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 hybridization in 6X sodium chloride/sodium citrate
(SSC), 0.5% SDS at about 68°C followed by one or more washes (e.g., about 5 to 30 min
each) in 2X SSC, 0.5% SDS at room temperature. Another preferred, non-limiting example
of stringent hybridization conditions is hybridization in 6X SSC at about 45°C followed by
one or more washes (e.g., about 5 to 30 min each) in 0.2X SSC, 0.1% SDS at about 45-65°C.

The term “variant” as used herein refers either to a naturally occurring genetic
mutant of CoV-HKUT1 or a recombinantly prepared variation of CoV-HKU1 each of which
contain one or more mutations in its genome compared to CoV-HKU1. The term “variant”
may also refers either to a naturally occurring variation of a given peptide or a
recombinantly 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. BRIEF DESCRIPTION OF FIGURES

Figure 1 shows a partial DNA sequence (SEQ ID NO:1) and its deduced amino acid
sequence (SEQ ID NO:2) obtained from CoV-HKU] that has 91% amino acid identity to
the RNA-dependent RNA polymerase protein of known Coronaviruses.

Figure 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 a
stop codon which marks the end of a peptide. T he first-frame translation and amino acid

sequences; SEQ ID NOS:34-456; the second-frame translation and amino acid sequences:
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SEQ ID NOS:457-723; and the third-frame translation and amino acid sequences: SEQ ID
NOS:724-1318.

Figure 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 a stop 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 ID
NOS:2454-2918.

Figure 4 shows genome organization of CoV-HKU1. Overall organization of the
29926-nucleotide CoV-HKU1 genomic RNA. Predicted ORFs 1a and 1b, encoding the
nonstructural polyproteins (p28, p6S and nsp1-13) and those encoding the hemagglutinin-
esterase, spike, envelope, membrane and nucleocapsid structural proteins are indicated.
Arrows indicate putative cleavage sites (with the corresponding nucleotide positions) of the
replicase polyprotein encoded by ORF 1a and ORF 1b. ATR, PL1P™ and PL2"" represent
the acidic tandem repeat and the two papain-like proteases, respectively, in nspl.

Figure 5A shows the phylogenetic analysis of the chymotrypsin like protease
(3CL™™), RNA-dependent RNA polymerase (Pol), helicase, and hemagglutinin-esterase
(HE); and Figure 5B shows that of the spike (S), envelope (E), membrane (M), and
nucleocapsid (N) proteins of CoV-HKU1. The trees were consiructed by the neighbor
joining method using the Jukes-Cantor correction and bootstrap values were calculated from
1000 trees. A total of 303, 928, 595, 418, 1356, 75, 225 and 406 amino acid positions in
3CLP™, Pol, helicase, 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. 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-0OC43: human coronavirus 0C43; MHV: murine hepatitis virus;
BCoV: bovine coronavirus; SDAV: rat sialodacryoadnitis coronavirus; ECoV: equine
coronavirus NC99; PHEV: porcine hemagglutinating encephalomyelitis virus; IBV:
infectious bronchitis virus; SARS-CoV: SARS coronavirus.

Figure 6 shows the spike protein of CoV-HKU1 (residues 7-336 of SEQ ID NO: 420)
and those of other group 2 coronaviruses (SEQ ID NOS 21-26, respectively, in order of
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appearance). The spike protein (1356 amino acids) of CoV-HKU' is depicted by the
horizontal bar [SS = N terminal signal sequence (amino acid residues 1 to 13), HR1 =
heptad repeat 1 (amino acid residues 982 to 1083), HR2 = heptad repeat 2 (amino acid
residues 1250 to 1297), TM = transmembrane domain (amino acid residues 1301 to 1323)],
(the seven sequences below the horizontal bar disclose residues 752-766 of SEQ ID NO:
420 and SEQ ID NOS 28-33, respectively, in order of appearance). Alignment of the N-
terminal region important for receptor binding (amino acid residues 1 to 330) and the region
upstream to the cleavage site between S1 and S2 of CoV-HKU1 and other group 2
coronaviruses was generated with ClustalX 1.83. Residues that match the CoV-HKU1
exactly are boxed. The three conserved regions (sites I, II, and III) for receptor binding in
MHYV are shaded. The positions of the four conserved amino acids important for receptor
binding in MHV are indicated with arrows. (GenBank accession nos. MHV: P11224; BCoV:
NP 150077, HCoV-0OC43: NP 937950; SDAV: AAF97738, PHEV: AAL80031; ECoV:
AAQ67205).

Figure 7 shows the sequential quantitative RT-PCR (closed squares; copies/ml) for
CoV-HKU! in nasopharyngeal aspirates; and serum IgG antibody titers against N protein of
CoV-HKUI (closed triangles).

Figure 8 shows the Western blot analysis of purified recombinant CéV—HKUl N
protein antigen. Prominent immunoreactive protein bands of about 53 kDa (i.e., purified
recombinant CoV-HKU1 N protein) 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), respectively.

Figure 9 shows the entire genomic DNA sequence (SEQ ID NO:2919) of CoV-
HKU1 and its deduced amino acid sequences therefrom in three frames. An asterisk (¥)
indicates a stop codon which marks the end of a peptide. The first-frame translation and
amino acid sequences: SEQ ID NOS: 2970-3474; the second-frame translation and amino
acid sequences: SEQ ID NOS: 3475-3721; and the third-frame translation and amino acid
sequences: SEQ ID NOS: 3722-4236.

Figure 10 shows arrangements of proteins in replicase polyprotein in CoV-HKU1
compared with those in HCoV-0C43, BCoV, and MHV. Alignment of the AC domains of
HCoV-0C43 (SEQ ID NO: 4239), BCoV (SEQ ID NO: 4238), and MHV (SEQ ID NO:
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423 7) and the AC domains and ATR (underlined) of CoV-HKUT1 in the two patients (SEQ

ID NOS 4240 and 4241) was generated with ClustalX 1.83. AC domain = acidic domain,
ATR = acidic tandem repeat. (GenBank accession no. MHV: NC_001846; BCoV:
NC_003045; HCoV-0OC43: AY585229).

Fig. 11 shows the multiple alignments of the replicase genes of CoV-HKU1 from
patients 1 (SEQ ID NO: 2920 which encodes SEQ ID NO: 2921), 2 (SEQ ID NO: 2922
which encodes SEQ ID NO: 2923), 4 (SEQ ID NO: 2924 which encodes SEQ ID NO:
2925), 5 (SEQ ID NO: 4242 which encodes SEQ ID NO: 4243), 6 (SEQ ID NO: 2926
which encodes SEQ ID NO: 2927), 7 (SEQ ID NO: 2928 which encodes SEQ ID NO:
2929), 8 (SEQ ID NO: 2930 which encodes SEQ ID NO: 2931), 9 (SEQ ID NO: 2932
which encodes SEQ ID NO: 2933) and 10 (SEQ ID NO: 2934 which encodes SEQ ID NO:
2935),

Fig. 12 shows the chest radiographs of the two patients who died of community
acquired pneumonia associated with CoV-HKU1. The chest radiograph of the first patient
(Fig. 12A,; patient no. 2 in Table 5) showed patchy airspace shadows in both lungs with
predominant involvement of the lower zones. The chest radiograph of the second patient
(Fig. 12B; patient no. 10 in Table 5), with Luque instrumentation in situ, showed extensive
airspace shadows in both lungs with the middle zones more severely involved.

Fig. 13 shows the multiple alignments of the spike genes of CoV-HKU1 from
patients 1 (SEQ ID NO: 2936 which encodes SEQ ID NO: 2937), 2 (SEQ ID NO: 2938
which encodes SEQ ID NO: 2939), 4 (SEQ ID NO: 2940 which encodes SEQ ID NO:
2941), 5 (SEQ ID NO: 4244 which encodes SEQ ID NO: 4245), 6 (SEQ ID NO: 2942
which encodes SEQ ID NO: 2943), 7 (SEQ ID NO: 2944 which encodes SEQ ID NO:
2945), 8 (SEQ ID NO: 2946 which encodes SEQ ID NO: 2947), 9 (SEQ ID NO: 2948
which encodes SEQ ID NO: 2949) and 10 (SEQ ID NO: 2950 which encodes SEQ ID NO:
2951).

Fig. 14 shows the multiple alignments of the nucleocapsid genes of CoV-HKU1
from patients 1 (SEQ ID NO: 2952 which encodes SEQ ID NO: 2953), 2 (SEQ ID NO:
2954 which encodes SEQ ID NO: 2955), 4 (SEQ ID NO: 2956 which encodes SEQ ID NO:
2957), 5 (SEQ ID NO: 4246 which encodes SEQ ID NO: 4247), 6 (SEQ ID NO: 2958
which encodes SEQ ID NO: 2959), 7 (SEQ ID NO: 2960 which encodes SEQ ID NO:
2961), 8 (SEQ ID NO: 2962 which encodes SEQ ID NO: 2963), 9 (SEQ ID NO: 2964
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which encodes SEQ ID NO: 2965) and 10 (SEQ ID NO: 2966 which encodes SEQ ID NO:
2967).

Fig. 15 shows phylogenetic trees and non-synonymous mutations and corresponding
amino acid changes of complete pol, S and N gene sequences of HCoV-HKU1 from nine
patients with community acquired pneumonia. The trees were inferred from pol (Fig. 154),
S (Fig. 15B) and N (Fig. 15C) gene data by the neighbor-joining method and bootstrap
values calculated from 1000 trees. The trees were rooted using pol, S and N gene sequences
of HCoV-0C43, respectively. 2784 nucleotide positions in each pol gene, 4071 nucleotide
positions in each S gene, and 1326 nucleotide positions in each N gene, were included in the
analysis. The scale bar indicates the estimated number of substitutions per 100 (Fig. 15A)
and 50 (Figs. 15B and 15C) bases, respectively, using Jukes-Cantor correction. The shaded
nucleotides are those that differ from the majority at the corresponding locations. Due to
the large number of non-synonymous mutations in the S gene, only the NH; terminal 45,
out of the total of 306, non-synonymous mutations are shown.

Fig. 16 shows the multiple alignments of nucleotides 1806-1835 and 2229-2258 of
the pol genes in the nine HCoV-HKUT1 and those of HCoV-0C43, HCoV-229E, HCoV-
NL63 and SARS-CoV. Marked differences between the 3’ ends of the two primers for RT-
PCR (LPW1926; SEQ ID NO: 4248 and LPW1927; SEQ ID NO: 4249) and the
corresponding bases in HCoV-OC43 (SEQ ID NOS 4250 and 4251), HCoV-229E (SEQ ID
NOS 4254 and 4255), HCoV-NL63 (SEQ ID NOS 4256 and 4257) and SARS-CoV (SEQ
ID NOS 4252 and 4253) are observed, indicating the high specificity of the two primers for
HCoV-HKUI. The positions of LPW1926 (SEQ ID NO: 4248) and LPW1927 (SEQ ID
NO: 4249) are boxed. The bases in HCoV-0C43, HCoV-229E, HCoV-NL63 and SARS-
CoV that were different from those in the sequence of the primers, were shaded.

Fig. 17 show a phylogenetic tree of pol gene sequences of the 10 HCoV-HKU1 from
patients with community acquired pneumonia. The tree was inferred from pol gene data by
the neighbor-joining method and bootstrap values calculated from 1000 trees. The tree was
rooted using po/ gene sequence of HCoV-229E and 393 nucleotide positions (primer
sequences excluded) in each pol gene were included in the analysis. The scale bar indicates
the estimated number of substitutions per 50 bases using Jukes-Cantor correction. HCoV-

HKU1: human coronavirus HKU1; HCoV-229E: human coronavirus 229E; HCoV-0C43:
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human coronavirus OC43; MHV: murine hepatitis virus; BCoV: bovine coronavirus; PHEV:

porcine hemagglutinating encephalomyelitis virus.

5. DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to the CoV-HKUT1 that phylogenetically relates to
known Coronaviruses. In a specific embodiment, CoV-HKU1 comprises a nucleotide
sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936,
2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964
and/or 2966. In a specific embodiment, the present invention provides isolated nucleic acid
molecules of the CoV-HKU]1, comprising, or, alternatively, consisting of the nucleotide
sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936,
2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964
and/or 2966, 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, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942,
2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, ot 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, 250, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800,
850, 900, 950, 1000, 1050, 1100,‘ 1150, 1200, 1250, 1300, 1350, 1400, 1450, 1500, 1550,
1600, 1650, 1700, 1750, 1800, 1850, 1900, 1950, 2000, 2,100, 2,200, 2,300, 2,400, 2,500,
2,600, 2,700, or more contiguous nucleotides of the nucleotide sequence of SEQ ID NO:1,
2920, 2922, 2924, 2926, 2928, 2930, 2932, or 2934, or a complement thereof. In yet
another specific embodiment, the invention provides isolated polypeptides or proteins that
are encoded by a nucleic acid molecule comprising or, alternatively consisting of a
nucleotide sequence that is at least S, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 250, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150,
1,200, 1,250, 1,300, 1,350, 1,400, 1,450, 1,500, 1,550, 1,600, 1,650, 1,700, 1,750, 1,800,
1,850, 1,900, 1,950, 2,000, 2,100, 2,200, 2,300, 2,400, 2,500, 2,600, 2,700, 2,800, 2,900,
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3,000, 3,100, 3,200, 3,300, 3,400, 3,500, 3,600, 3,700, 3,800, 3,900, 4,000, or more
contiguous nucleotides of the nucleotide sequence of SEQ ID NO:2936, 2938, 2940, 2942,
2944, 2946, 2948, or 2950, or a complement thereof. In yet another specific embodiment,
the invention provides isolated polypeptides 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, 250, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, 1,000, 1,050, 1,100, 1,150, 1,200, 1,250, 1,300, or more
contiguous nucleotides of the nucleotide sequence of SEQ ID NO: 2952, 2954, 2956, 2958,
2960, 2962, 2964, or 2966, a complement thereof. In yet another specific embodiment, the
invention provides isolated polypeptides or proteins that are encoded by a nucleic acid
molecule comprising or, alterhatively consisting of a nucleotide sequence that is at least 5,
10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 250, 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 2919,
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, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940,
2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, or
the native viral proteins containing the amino acid sequences encoded by the sequence of
SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940,
2042, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, or a
portion thereof.

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 2919), or
fragments, or complement thereof. Furthermore, the present invention relates to a nucleic
acid molecule that hybridizes any portion of the genome of the CoV-HKU1 (SEQ ID NO:3
or 2919) under the stringent conditions. 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, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932,
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2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962,
2964 and/or 2966, or a complement thereof, or a portion thereof, In another specific
embodiment, the invention provides nucleic acid molecules 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, 3, 2919,
2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948,
2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, a complement thereof, or a
portion thereof. The invention further encompasses chimeric or recombinant viruses or

viral proteins encoded by said nucleotide sequences.

The invention further provides antibodies that specifically bind a polypeptide of the
invention encoded by the nucleotide sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924,
2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954,
2956, 2958, 2960, 2962, 2964 and/or 2966, or a fragment thereof, or any CoV-HKU1
epitope as well as the polypeptides having the amino acid sequqences of any one of SEQ ID
NO:2, SEQ ID NOS:34-2918 shown in Figures 2 and 3, SEQ ID NOS:2921, 2923, 2925,
2927, 2929, 2931, 2933, 2935, 2937, 2939, 2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955,
2957, 2959, 2961, 2963, 2965, 2967, and 2970-4236 shown in Figures 9. 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 fragments containing either a VL or VH domain or
even a complementary determining region (CDR) that specifically binds to a polypeptide of
the invention.

In one embodiment, 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
mvention. In another embodiment, the detection agent is a nucleic acid of the present
invention.

In another embodiment, the invention provides vaccine preparations comprising the

CoV-HKUI1 recombinant and chimeric forms of said virus, or subunits of the virus.
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The present invention further provides methods of preparing recombinant or
chimetic forms of CoV-HKU1. In another specific embodiment, the vaccine preparations
of the present invention comprise one or more nucleic acid molecules comprising or
consisting of the sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930,
2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960,
2962, 2964 and/or 2966, or a fragment thereof. In another embodiment, the invention
provides vaccine preparations comprising one or more polypeptides of the invention
encoded by a nucleotide sequence comprising or consisting of the nucleotide sequence of
SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940,
2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, or a
fragment thereof; including the polypeptides having the amino acid sequences of SEQ ID
NO:2, SEQ ID NOS:34-2918, 2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937, 2939,
2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963, 2965, 2967,
and/or 2970-4236. Furthermore, the present invention provides methods for treating,
ameliorating, managing, or preventing respiratory 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, rimantadine, gancyclovir, acyclovir,
ribavirin, penciclovir, oseltamivir, foscarnet zidovudine (AZT), didanosine (ddI),
lamivudine (3TC), zalcitabine (ddC), stavudine (d4T), nevirapine, delavirdine, indinavir,
ritonavir, vidarabine, nelfinavir, saquinavir, relenza, tamiflu, pleconaril, interferons, etc.],
steroids and corticosteroids such as prednisone, cortisone, fluticasone and glucocorticoid,
antibiotics, analgesics, bronchodialaters, 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 invention prevents or inhibits replication of the viral nucleic acid
molecules in the host cell under a physiological condition 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 immunogenic preparations of the
invention or an antibody that immunospecifically binds CoV-HKU1 or any CoV-HKU1
epitope and may neutralizes CoV-HKU1. In another specific embodiment, the anti-viral

agent is a polypeptide or protein of the invention or a nucleic acid molecule of the invention.
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In addition, the present invention provides a method of preventing or inhibiting replication
in a host cell of a nucleic acid molecule having the nucleotide sequence of SEQ ID NO:1, 3,
2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946,
2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, or inhibiting the
activities of the polypeptides encoded by the nucleotide sequence of SEQ ID NO:1, 3, 2919,
2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948,
2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, a complement thereof, or a
portion thereof, including the polypeptides having the amino acid sequence of SEQ ID
NO:2, SEQ ID NO:34-2918, 2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937, 2939,
2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963, 2965, 2967,
and/or 2970-4236, by administering to said host cell the anti-viral agent of the invention, In
a specific embodiment the host cell is a mammalian 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.

Furthermore, the present invention provides pharmaceutical compositions
comprising anti-viral agents of the present invention and a pharmaceutically acceptable
carrier. The present invention also provides kits comprising pharmaceutical compositions

of the present invention.

5.1 Recombinant and Chimeric CoV-HKU1

The present invention encompasses recombinant or chimeric viruses encoded by
viral vectors derived from the genome of CoV-HKU1 or natural variants thereof, Ina
specific embodiment, a recombinant virus is one derived from the CoV-HKU1. Ina
specific embodiment, the virus has a nucleotide sequence of SEQ ID NO:3 or 2919. In
another specific embodiment, a recombinant virus is one derived from a natural variant of
CoV-HKU1. A natural variant of CoV-HKU1 has a sequence that is different from the
genomic sequence (SEQ ID NO:3 or 2919) of CoV-HKU1, due to one or more naturally
occurred mutations, including, but not limited to, point mutations, 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-HKU1. In a specific embodiment, the ORF
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comprises or consists of a nucleotide sequence of SEQ ID NO:1, 2920, 2922, 2924, 2926,
2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956,
2958, 2960, 2962, 2964 and/or 2966, or a fragment thereof. In a specific embodiment, there
are more than one ORF within the nucleotide sequence of SEQ ID NO:3 or 2919, or a
fragment thereof. In another embodiment, the polypeptides encoded by the ORF comprises
or consists of amino acid sequences of SEQ ID NO:34-2918 shown in Fig. 2 and 8, or SEQ
ID NO:2, SEQ ID NO:2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937, 2939, 2941,
2943, 2945, 2947, 2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963, 2965, 2967, and/or
2970-4236, 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.

In another 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 endogenous
or native nucleotide sequences have been replaced with heterologous nucleotide sequences.

According to the present invention, the chimeric viruses are encoded by the viral
vectors of the invention which further comprise a heterologous nucleotide 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 chimeric virus may be encoded by
nucleotide sequences derived from different strains or variants of CoV-HKU1. In particular,
the chimeric virus is encoded by nucleotide sequences that encode antigenic polypeptides
derived from different strains or variants of CoV-HKUT1,

A chimeric virus may be of particular use for the generation of recombinant vaccines
protecting against two or more viruses (Tao et al., J. 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-HKUl expressing one or more proteins of variants of CoV-
HKU], or vice versa, will protect a subject vaccinated with such vector against infections

by both the native CoV-HKUT1 and the variant. Attenuated and replication-defective viruses
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viruses.

In accordance with the present invention the heterologous sequence to be
incorporated into the viral vectors encoding the recombinant or chimeric viruses of the
invention include sequences obtained or derived from different strains or variants of CoV-
HKU1.

In certain embodiments, the chimeric or recombinant 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 ORF have been substituted with
a heterologous or non-native séquence. In certain embodiments of the invention, the
chimeric viruses of the invention are encoded by viral vectors derived from viral genomes
wherein one or more heterologous sequences have been inserted or added to the vector.

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.

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 engineered to provide one, two, three
or more antigenic sequences. In accordance with the present invention the antigenic
sequences may be derived from the same virus, from different strains or variants of the
same type of virus, or from different viruses.

The expression products and/or recombinant or chimeric 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 antigens,
tumor antigens, allergen antigens, and auto antigens involved in autoimmune disorders. In
particular, the chimeric 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.

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?1 genes to contain foreign sequences in their respective external domains. Where the
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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.

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 recombinant 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 coding regions, in intergenic regions and in the leader and trailer
sequences of the virus.

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-
HKUT1 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
contain 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 generation of attenuated viruses.

In addition, eukaryotic cells, transiently or stably expressing one or more full-length
or partial CoV-HKUT1 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 complementation of mentioned wild type, attenuated,
replication- defective or chimeric viruses.

The viral vectors and chimeric viruses of the present invention may be used to
modulate a subject’s immune system 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

In a preferred embodiment, the invention provides a proteinaceous molecule or

CoV-HKUT1 specific viral protein or functional fragment thereof encoded by a nucleic acid
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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 antigenic fragments thercof, 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, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932,
2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962,
2964 and/or 2966, including the polypeptides having the amino acid sequences of SEQ ID
NOS:34-2918 in Fig. 2 and 3, or SEQ ID NO:2, 2921, 2923, 2925, 2927, 2929, 2931, 2933,
2935, 2937, 2939, 2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963,
2965, 2967, and/or 2970-4236 in Fig. 9, or antigenic fragments thereof for inclusion as
antigen or subunit immunogen, but inactivated whole virus can also be used. Particularly
useful are also those proteinaceous substances that are encoded by recombinant nucleic acid
fragments of the CoV-HKU1 genome; of course preferred are those that are within the
preferred bounds and metes of ORFs, in particular, for eliciting CoV-HKU1 specific
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).

The invention provides vaccine formulations for the prevention and treatment of
infections with CoV-HKU]. In certain embodiments, the vaccine of the invention
comprises recombinant and chimeric viruses of the CoV-HKU]1.

In another aspect, the present invention also prévides DNA vaccine formulations
comprising a nucleic acid or fragment of the CoV-HKUT1, or nucleic acid molecules having
the sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934,
2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964
and/or 2966, or a fragment thereof. In another specific embodiment, the DNA vaccine
formulations of the present invention comprises a nucleic acid or fragment thereof encoding
the antibodies which immunospecifically 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
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molecule of the present invention operably linked to one or more control elements, thereby
allowing expression of the vaccinating proteins encoded by said nucleic acid molecule in a
vaccinated 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.

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-HKUT1 sequences instead of the sequences of the viruses or other pathogens
described; in particular, vectors described for hepatitis B virus (Michel, M.L. ef al., 1995,
DAN-mediated immunization to the hepatitis B surface antigen in mice: Aspects of the
humoral response mimic hepatitis B viral infection in humans, Proc. Natl. Aca. Sci. USA
92:5307-5311; Davis, H.L. et al., 1993, DNA-based immunization 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 imunodeficiency virus type 1, Proc. Natl. Acad. Sci,
USA 90:4156-4160; Lu, S. et al., 1996, Simian immunodeficiency virus DNA vaccine trial
in macques, J. Virol. 70:3978-3991; Letvin, N.L. ef al., 1997, Potent, protective anti-HIV
immune responses generated by bimodal HIV envelope DNA plus protein vaccination, Proc
Natl Acad Sci U S A. 94(17):9378-83), and influenza viruses (Robinson, HL et al., 1993,
Protection against a lethal influenza virus challenge by immunization with a
haemagglutinin-expressing plasmid DNA, Vaccine 11:957-960; Ulmer, J.B. et al.,
Heterologous protection against influenza by injection of DNA encoding a viral protein,
Science 259:1745-1749), as well as bacterial infections, such as tuberculosis (Tascon, R.E.
et al., 1996, Vaccination against tuberculosis by DNA injection, Nature Med. 2:888-892;
Huygen, K. ef 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 immunization with plasmid DNA encoding
circumsporozoite protein, 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 §, and nitric oxide-dependent immunity, J. Exper.
Med., 1183:1739-1746).
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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. Alternatively, 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 vaccines 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 is called “gene gun” method,
whereby microscopic gold beads coated with the DNA molecules of interest is fired into the
cells (Tang, D. ef 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 (Review), Int. J. Mol. Med. 4(5): 549-555; Barber, B., 1997, Introduction:
Emerging vaccine strategies, Seminars in Immunology 9(5):269-270; and Robinson, HL. et
al., 1997, DNA vaccines, Seminars in Immunology 9(5):271-283.

5.3 Adjuvants and Carrier Molecules

CoV-HKUl1-associated antigens are administered with one or more adjuvants. In
one embodiment, the CoV-HKU-associated antigen is administered together with a
mineral salt adjuvants or mineral salt gel adjuvant. Such mineral salt and mineral salt gel
adjuvants include, but are not limited to, aluminum hydroxide (ALHYDROGEL,
REHYDRAGEL), aluminum phosphate gel, aluminum hydroxyphosphate (ADJU-PHOS),
and calcium phosphate.

In another embodiment, CoV-HKU1-associated antigen is administered with an
immunostimulatory adjuvant. Such class of adjuvants, include, but are not limited to,
cytokines (e.g., interleukin-2, interleukin-7, interleukin-12, granulocyte-macrophage colony
stimulating factor (GM-CSF), interfereon-y interleukin-1p (IL-1pB), and IL-1p 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-L-threonyl-D-isoglutamine
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(Threonyl-MDP, sold under the trademark TERMURTIDE), GMDP, N-acetyl-nor-
muramyl-L-alanyl-D-isoglutamine, N-acetylmuramyl-L-alanyl-D-isoglutaminyl-L-alanine-
2-(1'-2'-dipalmitoyl-sn-glycero-3-hydroxy phosphoryloxy)-ethylamine, muramyl tripeptide
phosphatidylethanolamine (MTP-PE), unmethylated CpG dinucleotides and
oligonucleotides, such as bacterial DNA and fragments thereof, LPS, monophosphoryl
Lipid A (3D-MLA sold under the trademark MPL), and polyphosphazenes.

In another embodiment, the adjuvant used is a particular 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 MFS9, e.g.,
prepared with block-copolymers, 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.

In another embodment, a microparticular adjuvant is used. Microparticulare
adjuvants include, but are not limited to biodegradable and biocompatible polyesters, homo-
and copolymers of lactic acid (PLA) and glycolic acid (PGA), poly(lactide-co-glycolides)
(PLGA) microparticles, polymers that self-associate into particulates (poloxamer particles),
soluble polymers (polyphosphazenes), and virus-like particles (VLPs) such as recombinant
protein particulates, e.g., hepatitis B surface antigen (HbsAg).

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
holotoxin (CT) and cholera Toxin B Subunit (CTB) from Vibrio cholerae, mutant toxins
(e.g., LTK63 and LTR72), microparticles, and polymerized liposomes.

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 combination 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).
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The effectiveness of an adjuvant may be determined by measuring the induction of
antibodies directed against an immunogenic polypeptide containing a CoV-HKU1
polypeptide epitope, the antibodies resulting from administration of this polypeptide in
vaccines which are also comprised of the various adjuvants.

The polypeptides may be formulated into the vaccine 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.

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.

Many methods may be used to introduce the vaccine formulations of the invention;
these include but are not limited to oral, intradermal, intramuscular, intraperitoneal,
intravenous, subcutaneous, intranasal routes, and via scarification (scratching through the
top layers of skin, e.g., using a bifurcated needle).

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

Antibodies which specifically recognize a polypeptide 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, 2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937, 2939, 2041, 2943,
2945, 2047, 2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963, 2965, 2967, and/or 2970-
4236, or CoV-HKU]1 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 specific embodiment, an antibody which immunospecifically binds CoV-
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HRU1 epitope, or a fragment thereof, can be used for various in vitro detection assays,
including enzyme-linked immunosorbent assays (ELISA), radioimmunoassays, Western
blot, etc., for the detection of a polypeptide of the invention or, preferably, CoV-HKU]L, 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, sputum, naseopharyngeal aspirates,
etc.

Antibodies specific for a polypeptide of the invention 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, 2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932,
20342936, 2938, 2040, 2042, 2944, 2046, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962,
2964 and/or 2966, including the polypeptides shown in Fig. 2 (SEQ ID NOS:34-1318), Fig.
3 (SEQ ID NOS:1319-2918), as well as SEQ [D NO:2, 2921, 2923, 2925, 2927, 2929, 2931,
2933, 2935, 2937, 2939,2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955, 2957, 2959, 2961,
2963, 2965, 2967, and/or 2970-4236, 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 containing
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, dinitrophenol, 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).

Monoclonal antibodies can be prepared using a wide variety of techniques known in
the art including the use of hybridoma, recombinant, and phagcA display technologies, or a
combination thereof. For example, monoclonal antibodies 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
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term “monoclonal antibody” as used herein is not limited to antibodies produced through
hybridoma technology. The term “monoclonal antibody” 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.

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 isolated. The splenocytes are
then fused by well known techniques 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 positive hybridoma clones.

Antibody fragments which recognize specific epitopes may be generated by known
techniques. For example, Fab and F(ab’), fragments may be produced by proteolytic
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, '

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.

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 cloning 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
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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.

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 generate
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.

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 translational 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 variable 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.
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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 polypeptides. 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.

In another embodiment, antibodies can also be generated 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 stabilized Fv, expressed from a
repertoire or combinatorial antibody 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 display 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 application No. PCT/GB91/01134; PCT publications WO 90/02809; WO
91/10737, WO 92/01047; WO 92/18619; WO 93/11236; WO 95/15982; WO 95/20401; and
U.S. Patent 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 incorporated herein by reference in its entirety.

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
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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)2
fragments can also be employed using methods known in the art such as those disclosed in
PCT publication WO 92/22324; Mullinax et al., BioTechniques, 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. Patent 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,

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 chromatography (e.g., ion exchange, affinity,
particularly by affinity for the specific antigen after Protein A or Protein G purification, and
sizing column chromatography), centrifagation, differential 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.

For some 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 producing chimeric antibodies are known in the art. See e.g., Morrison,
Science, 229:1202, 1985; Oi et al., BioTechniques, 4:214 1986, Gillies et al., J. Immunol.
Methods, 125:191-202, 1989; U.S. Patent Nos. 5,807,715; 4,816,567, and 4,816,397,
which are incorporated herein by reference in their entireties. Humanized antibodies are
antibody molecules from non-human species that bind the desired antigen having one or
more complementarity determining regions (CDRs) from the non-human species and
framework regions from a human immunoglobulin molecule. Often, framework residues in
the human framework regions will be substituted with the corresponding residue from the

CDR donor antibody to alter, preferably improve, antigen binding. These framework
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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 residues at
particular positions. See, e.g., Queen et al.,, U.S, Patent No. 5,585,089; Riechmann et al.,
Nature, 332:323, 1988, which are incorporated herein by reference in their entireties.
Antibodies can be humanized using a vatiety of techniques known in the art including, for
example, CDR-grafting (EP 239,400; PCT publication WO 91/09967; U.S. Patent Nos.
5,225,539; 5,530,101 and 5,585,089), veneering or resurfacing (EP 592,106; EP 519,596;
Padlan, Molecular Immunology, 28(4/5):489-498, 1991; Studnicka et al., Protein
Engineering, 7(6).805-814, 1994; Roguska et al., Proc Natl. Acad. Sci. USA, 91:969-973,
1994), and chain shuffling (U.S. Patent No. 5,565,332), all of which are hereby
incorporated by reference in their entireties.

Completely human antibodies are particularly desirable 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. Patent 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
reference in its entirety.

Human antibodies can also be produced using transgenic 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 antibodies, see, e.g., PCT publications WO
98/24893; WO 92/01047; WO 96/34096; WO 96/33735; Buropean Patent No. 0 598 877,
U.S. Patent 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 reference herein
in their entireties. In addition, companies such as Abgenix, Inc. (Fremont, CA), Medarex
(NJ) and Genpharm (San Jose, CA) can be engaged to provide human antibodies directed

against a selected antigen using technology similar to that described above.
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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 recognizing the same epitope. (Jespers et al., Bio/technology, 12:899-903,
1988).

Antibodies fused 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. Patent 5,474,981; Gillies et al., PNAS, 89:1428-
1432, 1992; and Fell et al,, J. Immunol,, 146:2446-2452, 1991, which are incorporated
herein by reference in their entireties,

Antibodies may also be attached to solid supports, which are particularly useful for
immunoassays or purification of the polypeptides of the invention or fragments, derivatives,
analogs, or variants thereof, or similar molecules having the similar enzymatic activities as
the polypeptide of the invention. ‘Such solid supports include, but are not limited to, glass,

cellulose, polyacrylamide, nylon, polystyrene, polyvinyl chloride or polypropylene.

5.5 Pharmaceutical Compositions and Kits

The present invention encompasses pharmaceutical compositions comprising anti-
viral agents of the present invention. In a specific embodiment, the anti-viral agent is an
antibody which immunospecifically binds CoV-HKU]1 or vatiants 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.

Various delivery systems are known and can be used to administer the
pharmaceutical composition of the invention, e.g., encapsulation in liposomes,
microparticles, microcapsules, recombinant cells capable of expressing the mutant viruses,
receptor mediated endocytosis (see, e.g., Wu and Wu, 1987, J. Biol. Chem. 262:4429
4432). Methods of introduction include but are not limited to intradermal, intramuscular,
intraperitoneal, intravenous, subcutaneous, intranasal, epidural, and oral routes. The

compounds may be administered by any convenient route, for example by infusion or bolus
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injection, by absorption through epithelial or mucocutaneous linings (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 pharmaceutical compositions of the invention into the lungs by
any suitable route. Pulmonary administration can also be employed, e.g., by use of an
inhaler or nebulizer, and formulation with an aerosolizing agent.

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, administration can be by direct
injection at the site (or former site) infected tissues.

In another embodiment, the pharmaceutical composition 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; sce generally ibid.).

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; Buchwald et al.,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 Controlled Release, Langer
and Wise (eds.), CRC Pres., Boca Raton, Florida (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., Goodson, in Medical Applications of Controlled
Release, supra, vol. 2, pp. 115-138 (1984)).
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Other controlled release systems are discussed in the review by Langer (Science
249:1527-1533 (1990)).

The pharmaceutical compositions of the present invention comprise a
therapeutically effective amount of recombinant or chimeric CoV-HKU1, and a
pharmaceutically acceptable carrier. In a specific embodiment, the term “pharmaceutically
acceptable” means approved by a regulatory agency of the Federal or a state government or
listed in the U.S. Pharmacopeia or other generally recognized’pharmacopeia for use in
animals, and more particularly in humans. The term “carrier” refers to a diluent, adjuvant,
excipient, or vehicle with which the pharmaceutical composition 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 peanut 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, sustained 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, cellulose, magnesium carbonate, etc.
Examples of suitable pharmaceutical catriers are described in “Remington’s Pharmaceutical
Sciences” by B.W. Martin. The formulation should suit the mode of administration.

In a preferred embodiment, the composition is formulated in accordance with
routine procedures as a pharmaceutical 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
solubilizing 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
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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 is 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.

The pharmaceutical compositions of the invention can be formulated 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 carboxyl groups such as those detrived from sodium, potassium,
ammonium, calcium, ferric hydroxides, isopropylamine, triethylamine, 2 ethylamino
ethanol, histidine, procaine, etc.

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 optionally 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 circumstances. 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.

Suppositories generally contain active ingredient in the range of 0.5% to 10% by
weight; oral formulations preferably contain 10% to 95% active ingredient.

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 of
the 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
pharmaceuticals or biological products, which notice reflects approval by the agency of
manufacture, use or sale for human administration. In a preferred embodiment, the kit

contains an anti-viral agent of the invention, e.g., an antibody specific for the polypeptides
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encoded by a nucleotide sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928,
2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958,
2960, 2962, 2964 and/or 2966 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. 3 (SEQID
NOS:1319-2918), Fig. 9 (SEQ ID NOS: 2970-4236) 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 pharmaceutically acceptable excipients.

The present invention further encompasses Kits comprising a container containing a

pharmaceutical composition of the present invention and instructions for use.

5.6 Detection Assays

The present invention provides a method for detecting an antibody, which
immunospecifically binds to the CoV-HKU1, in a biological sample, for example blood,
serum, plasma, saliva, urine, etc., from a patient suffering from respiratory 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, 3, 2919, 2920,
2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950,
2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, including the polypeptides having
the amino acid sequences of SEQ ID NOS:34-1318 shown in Fig. 2, SEQ ID NOS:1319-
2918 shown in Fig. 3, or SEQ ID NO:2, 2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935,
2037, 2939, 2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963, 2963,
2967, and/or 2970-4236 shown in Figs. 9, 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 molecule having the nucleotide sequence of SEQ ID NO:1, 3,
2919, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946,
2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964 and/or 2966, and expressing the
polypeptides encoded thereby, and the bound antibody can be detected by
immunofluorescent assay.

An exemplary method for detecting the presence or absence of a polypeptide or
nucleic acid of the invention in a biological sample involves obtaining a biological sample

from various sources and contacting the sample with a compound or an agent capable of
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detecting an epitope or nucleic acid (e.g., mRNA, genomic RNA) of CoV-HKUT such that
the presence of CoV-HKUT1 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 consisting of
the nucleotide sequence of SEQ ID NO:1, 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930,
2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960,
2962, 2964 and/or 2966, or a portion thereof, or a complement thereof, such as an
oligonucleotide 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.

In another preferred specific embodiment, the presence of CoV-HKU1 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-
HKU1 or a genomic nucleic acid sequence of SEQ ID NO:3 or 2919, or based on a
nucleotide sequence of SEQ ID NO:1, 2920, 2922, 2924, 2926, 2928, 2930, 2932, 2934,
2936, 2938, 2940, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956, 2958, 2960, 2962, 2964
and/or 2966. 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°-
CCATCATCAGATAGAATCATCATA-3’ (SEQ ID NO:5), or 5’-AAAGGATGTTGAC-
AACCCTGTT-3’ (LPW1926; SEQ ID NO: 2968) and 5~ ATCATCATACTAAAATGCT-
TACA-3’ (LPW1927; SEQ ID NO: 2969), in the 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 of 94°C
for 1 min, 50°C for 1 min, 72°C for 1 min. In more preferred specific embodiment, the
present invention provides a real-time quantitative PCR assay to detect the presence of
CoV-HKU1 in a biological sample by subjecting the cDNA obtained by reverse
transcription 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, 5, 2968 and 2969,
and a fluorescence dye, such as SYBR® Green I, which fluoresces when bound non-
specifically to double-stranded DNA. The fluorescence signals from these reactions are

captured at the end of extension steps as PCR product is generated over a range of the
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thermal cycles, thereby allowing the quantitative determination of the viral load in the
sample based on an amplification plot.

A preferred agent for detecting CoV-HKUT is an antibody that specifically binds a
polypeptide of the invention or any CoV-HKU1 epitope, preferably an antibody with a
detectable label. Antibodies can be polyclonal, or more preferably, monoclonal. An intact
antibody, or a fragment thereof (e.g., Fab or F(ab’);) can be used.

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 fluorescently 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 of an
epitope of CoV-HKU1 include enzyme linked immunosorbent assays (ELISAs), Western
blots, immunoprecipitations and immunofluorescence. In vitro techniques for detection of
genomic RNA include northern hybridizations, RT-PCR, and RNase protection.
Furthermore, in vivo techniques for detection of CoV-HKUT1 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.

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-HKU1, e.g., a polypeptide of the invention or mRNA or genomic RNA
encoding a polypeptide of the invention, such that the presence of CoV-HKUT1 or the
polypeptide or mRNA or genomic RNA encoding the polypeptide is detected in the sample,
and comparing the absence of CoV-HKUT1 or the polypeptide or mRNA or genomic RNA
encoding the polypeptide in the control sample with the presence of CoV-HKU1, or the
polypeptide or mRNA or genomic DNA encoding the polypeptide in the test sample.



10

15

20

25

30

WO 2006/007795 PCT/CN2005/001088

44

The invention also encompasses kits for detecting the presence of CoV-HKUI ora
polypeptide or nucleic acid of the invention in a test sample. The kit, for example, can
comptise a labeled compound or agent capable of detecting CoV-HKUT1 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.

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-HKU]
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.

For oligonucleotide-based kits, the kit can comprise, 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
containing an CoV-HKU1 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). The kit can
also contain a control sample or a series of control samples which can be assayed and
compared to the test sample contained. Bach 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

The following examples illustrate the identification of the novel CoV-HKU1. These

examples should not be construed as limiting.

METHODS AND RESULTS

As a general reference, Wiedbrauk DL & Johnston SLG. (Manual of Clinical
Virology, Raven Press, New York, 1993) was used.
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6.1 Example 1
6.1.1 Clinical subject

The patient is an in-patient of the United Christian Hospital in Hong Kong,
Nasopharyngeal aspirates were collected 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.

6.1.2 Antibody detection

To produce a fusion plasmid for protein purification, primers, 5°- TTTTCCTTTT
GCGGCCGCTTAAGCAACAGAGTCTTCTA-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
1to 441 of the N protein was amplified and cloned into the EcoRI and Nod sites of
expression vector pET-28b(+) (Novagen, Madison, WI, 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. coli and purified using the Ni**-loaded HiTrap Chelating
System (Amersham Pharmacia, USA) according to the manufacturer’s instructions.

Western blot analysis was performed as follows: Two-hundred ng of purified (His)s-
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, CA, 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 BCL fluorescence system (Amersham Life Science, Buckinghamshire, UK).

Several prominent immunoreactive bands were visible for serum samples collected

during the second and fourth weeks of the patient’s illness (Fig. 8, 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)s-tagged (SEQ ID NO:27) N protein, whereas the other bands were
consistent with the degradation products of the (His)s-tagged (SEQ ID NO:27) N protein.
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Only very faint bands were observed for serum samples obtained from the patient during the
first week of the illness (Fig. 8, lane 1) and two healthy blood donors (Fig. 8, lanes 4 and 5).

ELISA was performed using the recombinant N protein of CoV-HKU1 prepared as
described above. Each well of a Nunc immunoplate (Roskilde, Denmark) was coated with
20 ng of purified (His)s-tagged (SEQ ID NO:27) recombinant 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)6-tagged (SEQ ID NO:27)
recombinant N protein-coated plates in a total volume of 100 pl per well and incubated at
37°C for 2 h. After washing with washing buffer five times, 100 pl per well of 1:4000
diluted horse radish peroxidase-conjugated goat anti-human IgG antibody (Zymed
Laboratories Inc., South San Francisco, CA, 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 Laboratories Inc.) were added to each well and incubated at
room temperature for 15 min. One hundred microliters of 0.3 M H;SO4 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.

Box titration was carried out with different ditutions 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)s-tagged
recombinant N protein per BLISA 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.

To establish the baseline for the tests, serum samples (diluted at 1:1000 and 1:20
for IgG 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;s0 values for IgG and IgM detection were 0.178 and 0.224, with standard deviations of
0.070 and 0.117, Absorbance values of 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 (Fig. 7), and those for IgM were 1:20, 1:40,
and 1:80, respectively (data not shown).
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6.1.3 RT-PCR and real time quantitative PCR

RT-PCR Assay
An RT-PCR was developed to detect the CoV-HKU1 sequence from NPA samples.

Total RNA from clinical samples was reverse transcribed using random hexamers and
¢DNA was amplified using primers 5’-GGTTGGGACTATCCTAAGTGTGA-3’ (SEQ ID
NO:4) and 5’-CCATCATCAGATAGAATCATCATA-3’ (SEQ ID NO:5), which were
constructed based on the RNA-dependent RNA polymerase-encoding sequence (SEQ ID
NO:1) of the CoV-HKUT1 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).

The summary of a typical RT-PCR protocol is as follows:
1. RNA extraction
RNA from 140 pl of NPA samples was extracted by QIAquick® viral RNA

extraction kit and was eluted in 50 pl of elution buffer.

2. Reverse transcription

RNA 11.5pl
0.1 MDTT 2l
5x buffer 4 ul
10 mM dNTP 1l
Superscript IT, 200 U/ul (Invitrogen) 1 il
Random hexamers, 0.3 pg/ ul 0.5ul
Reaction condition  42°C, 50 min

94°C, 3 min

4°C

3. PCR
cDNA generated by random primers was amplified in a 50 pl reaction as follows:

cDNA 2 ul
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10 mM dNTP 0.5 ul
10x buffer 5ul
25 mM MgCl, 5pl
25 uM Forward primer 0.5ul
25 uM Reverse primer 0.5ul
AmpliTag Gold® polymerase, SU/ul (Applied Biosystems) 0.25 pl
Water 36.25 ul

Thermal-cycle condition; 95°C, 10 min, followed by 40 cycles of 95 °C, 1 min;
50°C 1 min; 72 °C, 1 min.

4, Primer sequences

Primers were designed based on the RNA-dependent RNA polymerase encoding
sequence (SEQ ID NO:1) of the CoV-HKU1.

Forward primer: 5’-GGTTGGGACTATCCTAAGTGTGA-3' (SEQ ID NO:4)

Reverse primer: and 5’-CCATCATCAGATAGAATCATCATA-3’ (SEQ ID NO:5)

Product size: 440 bps

Real-Time Quantitative PCR Assay

Total RNA from 140 pl of nasopharyngeal aspirate (NPA) was extracted by
QIAamp® virus RNA mini kit (Qiagen) as instructed by the manufacturer. Ten pl of eluted
RNA samples were reverse transcribed by 200 U of Superscript® II reverse transcriptase
(Invitrogen) in a 20 pl reaction mixture containing 0.15 pg of random hexamers, 10 mmol/L
DTT, and 0.5 mmol/L, dNTP, as instructed. Complementary DNA was then amplified ina
SYBR® Green I fluorescence reaction (Roche, IN) mixtures. Briefly, 20 pl reaction
mixtures containing 21 of cDNA, 3.5 mmol/L, MgCl, 0.25 pmoV/L of forward primer [5’-
GGTTGGGACTATCCTAAGTGTGA-3’ (SEQ ID NO:4)] and 0.25 pmol/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 captured at the end of

extension step in each cycle. To determine the specificity of the assay, PCR products (440
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base pairs) were subjected to a melting curve analysis at the end of the assay (65°C to 95°C,
0.1°C per second) (data not shown).

The amount of CoV-HKU1 RNA in the nasopharyngeal aspirates was followed
weekly. Quantitative RT-PCR showed that the amounts of CoV-HKU1 RNA were 8.5 x10°
and 9.6x10° copies per ml in two nasopharyngeal aspirates collected in the first week of the
illness, 1.5x105 copies per ml of NPA, respectively, at two time points collected in the
second week of the illness, but CoV-HKU1 RNA was undetectable in the NPA collected in
the third, fourth and fifth weeks of the illness (Fig. 7). CoV-HKU1 RNA was also
undetectable in the urine and stool of the patient collected in the first and second weeks of

the illness.

DISCUSSION

The genome of CoV-HKU1 is a 29926-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 of 0.19. Table 1 shows comparison of genomic
features of CoV-HKU1 and other coronaviruses and amino acid identities between the
predicted chymotrypsin-like protease (3CL?°), RNA dependent RNA polymerase (Pol),
helicase (Hel), hemagglutinin-esterase (HE), spike (S), envelope (E), membrane (M), and
nuéleocapsid (N) proteins of CoV-HKU1 and the corresponding proteins of other

coronaviruses



PCT/CN2005/001088

WO 2006/007795

50

SIIARTOIOd SYVS ‘ACD-SHVS SNIA SIIYOU0Iq SNONoayur ‘A g ‘Snia spiaiwoeydoous

Suryeurnj8Sewsy ourotod ‘AFHJ (660N SNIABTOIO? sumbo ‘A0Df] (STIIAPHOIOD SHIUSPROAIIEPO[ERIS JRI ‘AV(S ‘SIIABUOIOD 3UIA0] ‘A0DH

‘snyA spredeq surmud ‘AHIA ‘5D 0 SHHARUOIOd Ueliny ‘¢ D0-ACDH €97IN SNHARTOIOD weumy ‘¢gIN-ACDH ‘STIABUOIOD JLI9JUI Jule)d

‘A0DD ‘snma mﬁﬁuuuoobmmm S[QISSTUISURI) oﬂ.nﬁom ‘ADLJ SSTIIA BOYLIBIP owhovmmo mﬁ._ouom ‘AdAd ‘67T SNIARTOIO) Uewny ‘G67Z-AODH,

1€ 14 LT €c - €9 $9 8y 10 1SL6C AOD-SEVS
LT 8¢ 8T [4> - LS 09 84 8¢0 809LT Al
¢ dnoip
LS LL 149 19 vS - - - - - AHHd
6S 8L 9s 19 €S - - - - - AODH
a9 LL 09 19 0s - - - - - AVAsS
LS oL ss 19 9s 88 88 ¥8 LE°0 8701¢ AoDd
39 ¥8 LS 19 0s 68 06 S8 o LSEIE AHIN
8% oL 143 09 LS 88 L8 z8 L0 8¢L0¢ £¥O0-A°DH
- - - - - - - - e0 97661 LOTH-ACD
Z dnoin
8¢ (4% 8T o€ - 125 ¥s 154 e0 €SSLT €9 IN-AODH
LT 9¢ (43 1€ - - = - - - AOSDD
LT LE 143 [43 - LS LS Sy 8¢0 9868T ADId
LE LE 143 o€ - se 9¢ 144 wo £e08C AdHd
8¢ se 9¢ 1¢ - s 145 Sy 8¢0 LIELT H62C-AODH
1 dnoin
H Ju21uod  (Soseq)
N W S HH I°H 1od adIDE D+D 9215
(24) AJUSpI PIoe ourwie osiMIeq SOIN)ED] SUIOU2D) (SOSIIIARIOIO))

1 2qeL



WO 2006/007795 PCT/CN2005/001088

10

15

20

51

The genome organization is the same as other coronaviruses, with the characteristic
gene order 5’-replicase, S, B, 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 B protein. Table 2 shows the putative transcription regulatory

sequences in the genome of CoV-HKUL.

Table 2
Number ORF TRS sequence SEQ ID NO.
of base
upstream
of AUG
-140 Leader UUAAAUCUAAACUUUUUAA (127) AUG 8
-7 Hemagglutinin UUAAAUCUAAACUAUG 9
esterase
-6 Spike UUAAAUCUAAACAUG 10
-13 ORF 5 UUAAAUCUAAACUUUAUUUAUG 11
-9 Membrane CUAAAUCUAAACAUUAUG 12
-13 Nucleocapsid UUAAAUCUAAACUAUUAGGAUG 13
-35 ORF 9 UUAAAUCUAAACUAUUAGGAUGUCUUAU 14
ACUCCCGGUCAUUAUG

As in SDAYV (Sialodacryoadenitis virus) and MHV (mouse hepatitis virus), ORF6
may share the same TRS with ORF 5, suggesting that the translation of the B 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 coronaviruses and plays a role in
coronavirus RNA replication.

The coding potential of the CoV-HKU1 genome is shown in Fig. 4 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 Figures SA and 5B.
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Table 3
ORFs Start-end (base) ~ No. of No.ofamino Frame  Candidate
bases acids TRS
ORF la 206-13600 13395 4465 +2 -
ORF 1b 13600-21753 8154 2717 +1 -
HE (ORF2) 21773-22933 1161 386 +2 Strong
S(ORF3)  22942-27012 4071 1356 +1 Strong
ORF 4 26960-27070 111 36 +2 None
ORF 5 27051-27380 330 109 +3 Strong
B(ORF6)  27373-27621 249 82 +1 None
M (ORF 7) 27633-28304 672 223 +3 Strong
N(ORFS)  28320-29645 1326 441 +3 Strong
ORF 9 28342-28959 618 205 +1 Strong

The replicase 1a ORF (bases 206-13600) and replicase 1b ORF (bases 13600-21753)
occupy 21.5 kb of the CoV-HKU| genome. Similar to other coronaviruses, a frame shift
interrupts the protein-coding regions and separates the 1a and 1b ORFs. This ORF encodes
a number of putative proteins, including papain-like protease (PLP) with two copies of the
PLP domain, PLP1?™ and PLP2P°, 3CLP", replicase, helicase, and other proteins of
unknown functions. These proteins are produced by proteolytic cleavages of a large
polyprotein (Fig. 4). 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 structure at the junction of ORF la
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 identities with the polyprotein in other non-Group 2
coronaviruses. The replicase gene of CoV-HKU1, which encodes 928 amino acids, has 87-
89% amino acid identities with the replicase of other Group 2 coronaviruses and 54-65%
amino acid identities with the replicase of other non-Group 2 coronaviruses (Table 4 and
Fig. 5A). Table 4 shows amino acid identities between the predicted chymotrypsin-like
protease (3CLP™), replicase (Rep), helicase (Hel), hemagglutinin-esterase (HE), spike (S),
envelope (B), membrane (M), and nucleocapsid (N) proteins of CoV-HKU] and the

corresponding proteins of other coronaviruses.
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Table 4
Group Virus Pairwise amino acid identity (%)

3CL"™ Rep Hel HE S E M N

1 HCoV-229E 45 54 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 54 54 - 30 28 32 28

2 HCoV-0C43 82 87 88 57 60 54 76 58
MHV 85 89 87 50 58 55 78 60

BCoV 84 88 88 56 61 55 76 57

SDAV - - - 50 61 60 77 62

ECoV - - - 53 61 56 78 59

PHEV - - - 54 61 54 77 57

3 IBY 41 60 57 - 32 28 38 27
SARS-CoV SARS-CoV 48 65 63 - 33 27 34 31

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;
MHV=murine hepatitis virus; BCoV=bovine coronavirus; SDAV=rat sialodacryoadenitis
coronavirus; BCoV=equine coronavirus NC99; PHEV=porcine hemagglutinating

encephalomyelitis virus; IBV=infectious bronchitis virus; SARS-CoV=SARS coronavirus

The catalytic histidine and cysteine amino acid residues, conserved among the
3CLP™ 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 (SEQ ID NO: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.

ORF 2 (bases 21773-22933) encodes the predicted HE glycoprotein with 386 amino
acids. The HE protein of CoV-HKU! has 50-57% amino acid identities with the HE
proteins of other Group 2 coronaviruses (Table 4 and Fig, 5A). 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 accession no.: PF03996 and
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INTERPRO accession no. IPR007142), This family contains membrane glycoproteins that
are present on viral surface and are involved with the cell infection process. It contains
haemagglutinin chain 1 (HE1) 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 of the 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.: PF02710 and INTERPRO accession no. IPR003860). 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.
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-HKU1 reveals eight potential 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 positions 31-34.

ORF 3 (bases 22942-27012) encodes the predicted S glycoprotein (PFAM accession
no. PF01601) with 1356 amino acids. The S protein of CoV-HKUT1 has 58-61% amino
acid identities with the S proteins of other Group 2 coronaviruses, but has fewer than 35%
amino acid identities with the S proteins of Group 1, Group 3, and SARS-CoV (Table 4 and
Fig. 5B). InterProScan analysis predicts it as a type I membrane glycoprotein. Important
features of the S protein of CoV-HKUT1 are depicted in Fig. 6. PrositeScan of the S protein
of CoV-HKU1 reveals 28 potential N-linked glycosylation (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 cleavage site located after RRKRR (SEQ ID NO: 19), between
residues 760 and 761, where S will be cleaved into S1 and S2, is 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. 6). Most of the S protein (residues 15 to

1300) is exposed on the outside of the virus, with a transmembrane domain at the C
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terminus (TMHMM analysis of the ORF shows one transmembrane domain at positions
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 (HR?2), identified by multiple
alignments with other coronaviruses, are present. In MHYV, it has been confirmed that the
receptor for its S protein binding is CEACAM1, a member of the carcinoembryonic antigen
(CEA) family of glycoproteins in the immunoglobulin superfamily. Furthermore, it has
been shown, by site-directed mutagenesis, that three conserved regions (sites I, II, and I}
and some amino acid residues (Thr®?, Thr®'%, 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. 6). This infers that the receptor for CoV-HKUT could be a2 member of the
CEA family on the surface of the cells in the respiratory tract. On the other hand, for
HCoV-0C43, it has been shown in vitro that the receptor for the S protein is a sialic acid.
However, the amino acid residues on the S protein of HCoV-OC43 that are important for
receptor binding are not well defined.

ORF 4 (bases 26960-27070) encodes a predicted protein with 36 amino acids. This
OREF 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.

ORF 5 (bases 27051-27380) encodes a predicted protein with 109 amino acids. This
ORF overlaps with the ORF that encodes the E protein. PFAM analysis of the ORF shows
that the predicted protein is a member of the coronavirus 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.

ORF 6 (bases 27373-27621) encodes the predicted B protein with 82 amino acids.
The E protein of CoV-HKU! 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 B proteins of
Group 1, Group 3, and SARS-CoV (Table 4 and Fig. 5B). PFAM and InterProScan
analyses of the ORF show that the predicted B protein is a member of the non-structural
protein NS3/Small envelope protein B (NS3_envB) family (PFAM accession no.: PF02723).

SignalP analysis predicts the presence of 2 transmembrane anchor (probability 0.995).
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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.

ORF 7 (bases 27633-28304) encodes the predicted M protein with 223 amino acids.
The M protein of CoV-HKU1 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. 5B). 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
presence 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 20 to 39,
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.

ORF 8 (bases 28320-29645) encodes the predicted N protein (PFAM accession no.:
PF00937) with 441 amino acids. The N protein of CoV-HKU1 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. 5B).

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_I)
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.

We report the characterization and complete genome sequence of a novel
coronavirus detected in the nasopharyngeal aspirates of ﬁatients with pneumonia. The
clinical significance of the virus in the first patient was evident 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 particularly 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-0C43. In our experience, SARS-CoV can only be recovered from less than 20% of
patients with serologically and RT-PCR documented SARS-CoV pneumonia. Therefore, it
is not surprising that the new coronavirus CoV-HKU1 has been so far proven difficult to
culture in vitro. After the discovery of CoV-HKUT1 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-HKU1 is not only incidentally found in one patient, but a
previously unrecognized coronavirus associated with preumonia.

Genomic analysis has reveals that CoV-HKUT1 is a Group 2 coronavirus. The
genome organization of CoV-HKUT1 concurs with those of other coronaviruses, with the
characteristic gene order, i.e., 5-replicase, S, E, M, N-3’, short untranslated regions in both
5' and 3’ ends, 5’ conserved coronavirus core leader sequence, putative TRS upstream to
multiple ORFs, and conserved pseudoknot in the 3’ untranslated region. In contrast to
coronaviruses of other groups, CoV-HKU1 contains certain features that are characteristics
of Group 2 coronaviruses, including the presence of HE, ORF 5, and N2. Phylogenetic
analysis of the 3CLP", replicase, helicase, S, B, M, and N proteins showed that these genes
of CoV-HKUT1 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 (Figures 4A and 4B).

In addition to phylogenetic analysis of the putative proteins, CoV-HKU]1 exhibits
certain features that are distinct from other Group 2 coronaviruses. Compared to other

Group 2 coronaviruses, there is a deletion of about 800 bps between the replicase ORF 1b
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and the HE ORF 2 in CoV-HKU]1. In other Group 2 coronaviruses, including MHV, SDAV,
HCoV-0C43 and BCoV, an ORF of 798-837 bp (273-278 amino acids) is present between
the replicase 1b 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
different 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 structures. The vitellaria antigenic protein of Clonorchis sinensis contains 23
tandem copies of a 30-bp repeat that codes for DGGAQPPKSG (SEQ ID NO:20). Inthe
case of Plasmodium falciparum, it has been shown that the antigenicity of the
circumsporozoite protein is due to its repeating epitope structure. 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 diagnosis. Further experiments
should be performed to delineate the antigenic properties, biological role, and possible
clinical usefulness of the repeat in the PLP of CoV-HKUI.

The geographical, political, and economic location of Hong Kong makes it a unique
place for the study of emerging infectious disease. Hong Kong, as the gateway of southern
China, with thousands of people crossing the border on surface and by air every day, has a
high potential of importing and exporting infectious diseases to and from China, countries
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 Fojian, 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 epidemiological 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,
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50% of the patients with gastroenteritis 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 emerging infectious pathogens in this locality is warranted.

6.2 Example 2

We prospectively collected nasopharyngeal aspirates (NPAs) from patients with
community-acquired pneumonia during a 12-month period. A 453-bp fragment of the pol
gene of CoV-HKU1 was amplified from the extracted RNA by RT-PCR using CoV-HKU1
specific primers. The epidemiological, clinical, laboratory and radiological features of
patients with pneumonia associated with CoV-HKU1 were analyzed. Specific antibodies
were detected using a recombinant CoV-HKU1 N protein based ELISA. The complete pol,
S and N genes of the CoV-HKU1 were amplified and sequenced. RNA extracted from 208
nasopharyngeal swabs and fecal samples from 56 wild and domestic animals in Hong Kong
and southern China were subject to RT-PCR of pol gene of CoV-HKU1 using CoV-HKU1

specific primers.

6.2.1 Patients and microbiological methods

All prospectively collected NPAs from patients with community-acquired
pneumonia sent to the clinical microbiology laboratories of four regional hospitals in Hong
Kong during a 12-month period [March 22 2003 (beginning of SARS epidemic in Hong
Kong) - March 21 2004] for detection of SARS-CoV but negative for SARS-CoV RNA by
RT-PCR were included in the study. Community-acquired pneumonia is defined as
symptoms and signs consistent with an acute lower respiratory tract infection associated
with new radiographic shadowing for which there is no other explanation that develop prior
to or within 48 h after presentation to hospital. Once CoV-HKU1 was detected from NPAs,
the hospital records, laboratory results and chest radiographs of the corresponding patients
were retrieved and examined by two infectious disease physicians. The RNA extracted
from the NPAs was subject to RT-PCR for influenza A virus and human metapneumovirus

(Peiris JSM et.al., Lancet 2003; 361: 1319-25). Available stored serum samples were
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subject to serological assays for detection of antibodies against Mycoplasma, Chlamydia,
Legionella and SARS-CoV by SERODIA-MYCO II (Fujirebio Inc., Tokyo, Japan),
Chlamydia pneumoniae MIF IgG (Focus technologies, Cypress, CA, USA), indirect
immunofluorescence (MRL, San Diego, CA, USA) and our recently developed enzyme-
linked immunosorbent assay (ELISA), respectively (Woo PCY et al., Lancet 2004,
363:841-5).

To determine the possible risk factors associated with CoV-HKU1 pneumonia, two
age- and sex-matched controls per patient with CoV-HKU1 pneumonia were randomly
selected from those with community-acquired pneumonia but their NPAs negative for CoV-
HKUI. Controls were within five years older or younger than the corresponding patients
with CoV-HKU1 pneumonia, and were admitted within 15 days before or after admission of
the corresponding patients with CoV-HKU1 pneumonia. The hospital records, laboratory
results and chest radiographs of the controls were retrieved and examined by the two

infectious disease physicians.

6.2.2 RNA extraction

Viral RNA was extracted from NPAs using QIAamp Virgl RNA Mini Kit (QIAgen,
Hilden, Germany) according to the manufacturer’s instructions within 10 h upon receipt of
specimens. The eluted RNA was used as the template for RT-PCR. All extracted RNA was

stored immediately at -70°C until use.

6.2.3 RT-PCR of RNA-dependent RNA polymerase gene of coronavirus-HKU1 using

coronavirus-HKU1 specific primers and DNA sequencing

A 453-bp fragment of the RNA dependent RNA polymerase (pol) gene of CoV-
HKU1 was amplified by RT-PCR using CoV-HKUT1 specific primers, 5’-AAAGGATGT-
TGACAACCCTGTT-3’ (LPW1926; SEQ ID NO:2968) and 5’-
ATCATCATACTAAAATGC-TTACA-3’ (LPW1927; SEQ ID NO:2969) designed by
multiple alignment of the nucleotide sequences of the pol genes of the two CoV-HKU1
(Woo, PC. et al., J. of Virol., 2005, p.884-895) and those of the available pol genes of other
known human coronaviruses. RT was performed using the SuperScript I kit (Invitrogen,

San Diego, CA, USA) according to manufacturer’s instructions. The PCR mixture (50 1)
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contained cDNA, PCR buffer (10 mM Tris-HCl pH 8.3, 50 mM KCl, 3 mM MgCl, and
0.01% gelatin), 200 pM of each dNTPs and 1.0 U Taq polymerase (Boehringer Mannheim,
Germany). The mixtures were amplified in 40 cycles of 94°C for 1 min, 48°C for 1 min and
72°C for 1 min, and a final extension at 72°C for 10 min in an automated thermal cycler
(Perkin-Blmer Cetus, Gouda, The Netherlands). Distilled water was used as the negative
control. To ensure the high specificity of the CoV-HKUT1 specific primers, RNA extracted
from 200 NPAs positive for influenza A and B viruses, parainfluenza viruses 1-3,
respiratory syncytial virus (RSV), or adenovirus antigens and RNA of HCoV-229E, HCoV-
0C43, HCoV-NL63 and SARS-CoV were also subject to RT-PCR using the two CoV-
HKUT1 specific primers.

Ten microlitres of each amplified product was electrophoresed in 1.5% (w/v)
agarose gel, with a molecular size marker (®X-174 DNA Haelll digest, Boehringer
Mannheim, Germany) in parallel. Electrophoresis in Tris-borate-EDTA buffer was
performed at 100 V for 1.5 h. The gel was stained with ethidium bromide (0.5 pg/ml) for
15 minutes, rinsed and photographed under ultraviolet light illumination.

The PCR products were gel-purified using the QIAquick gel extraction kit (QIAgen,
Hilden, Germany). Both strands of the PCR products were sequenced twice with an ABI
Prism 3700 DNA Analyzer according to manufacturers’ instructions (Applied Biosystems,
Foster City, CA, USA), using the two PCR primers. The sequences of the PCR products
were compared with the sequences of the pol genes of the two CoV-HKU1 (Woo, PC. ei al.,
J. of Virol., 2005, p.884-895) and those of the pol genes of coronaviruses in the GenBank

database.

6.2.4 ELISA wusing recombinant nucleocapsid protein of CoV-HKU1

The ELISA-based IgG and IgM antibody tests were performed according to our
published protocol (Woo, PC. et al., J. of Virol., 2005, p.884-895). Briefly, each well of a
Nunc immunoplate (Roskilde, Denmark) was coated with purified (His)s-tagged
recombinant N protein (20 ng for IgG and 80 ng for IgM) for 1 h and then blocked in
phosphate-buffered saline with 5% skim milk. The serum samples obtained from the
patients during the acute and convalescent phase of the illness were serially diluted and
were added to the wells of the (His)s-tagged (SEQ ID NO: 27) recombinant N protein-
coated plates in a total volume of 100 pl and incubated at 37°C for 2h. After washing with
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washing buffer five times, 100 pl of diluted horse radish peroxidase-conjugated goat anti-

- human IgG (1:4000) and mouse anti-human IgM (1:1000) antibodies (Zymed Laboratories

Inc., South San Francisco, CA, USA) were added to the wells and incubated at 37°C for 1 h.
After washing with washing buffer five times, 100 pl diluted 3,3’,5,5’-tetramethylbenzidine
(Zymed Laboratories Inc.) were added to each well and incubated at room temperature for
15 min. One hundred microlitres of 0.3 M H,S0; 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.

6.2.5 RT-PCR and sequencing of the complete RNA-dependent RNA polymerase,

spike and nuclocapsid genes of coronavirus-HKU1 and phylogenetic analysis

The complete pol, spike (S) and N genes of CoV-HKU1 from NPAs of nine of the
10 patients, with adequate amount of RNA available, were amplified and sequenced using
the RNA extracted from the NPAs as template. The RNA was converted to cDNA by a
combined random-priming and oligo(dT) priming strategy. The cDNA was amplified by
degenerate primers designed by multiple alignment of the regions encoding the pol, S and N
genes in the genomes of the two CoV-HKU1 (Woo, PC. et al., J. of Virol., 2005, p.884-895)
and those of other group 2 coronaviruses and additional primers designed from the results of
the first and subsequent rounds of sequencing. Sequences were assembled and manually
edited to produce the complete sequences of the pol, S and N genes of CoV-HKU1 from
different patients. The nucleotide and the deduced amino acid sequences of the pol, S and
N genes were compared to those of the two CoV-HKU1 (Woo, PC. et al., J. of Virol., 2005,
p.884-895) and other group 2 coronaviruses. Phylogenetic tree construction was performed

using PileUp method with GrowTree (Genetics Computer Group, Inc.).

6.2.6 Animal surveillance

Two hundred and eight nasopharyngeal swabs and faecal samples from 56 wild and
domestic animals [including Chinese ferret-badger (Melogale moschata), domestic cat
(Felis catus), hog-badger (Arctonyx collaris), masked palm civet (Paguma larvata), racoon
dog (Nyctereutes procyonoides), Chinese pygmy dormouse (Typhlomys cinereus), common

pangolin (Manis pentadactyla), nutria (Myocastor coypus), dog (Canis familiaris), rabbit
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(Leporidae family), snake (Serpentes suborder) and bat (Microchiroptera suborder)] in
Hong Kong and southern China (Guan Y, et al., Science 2003; 302: 276-8) were subjected
to RNA extraction and RT-PCR of pol gene of CoV-HKU1 using the CoV-HKU1 specific
primers (LPW1926; SBQ ID NO:2968 and LPW1927; SEQ ID N0:2969) and protocol

described above.

6.2.7 Results

Clinical and laboratory characteristics

During the 12-month period, NPAs from 418 patients [male: female = 198:220, age
(mean + SD) = 49 + 26] with community-acquired pneumonia, for detection of SARS-CoV
but were negative for SARS-CoV RNA by RT-PCR, were identified in the four hospitals.
A 453-bp fragment of the pol gene of CoV-HKU1 was amplified and sequenced in 10
(2.5%) patients. Sequence analysis revealed 0-2% nucleotide differences between the
sequences of the fragments and the sequence of the pol gene of the CoV-HKU! from the
reported index patient (patient no. 5) described in Example 1 above (Fig. 11) (Woo, PC. et
al., J. of Virol., 2005, p.884-895). In contrast, using our CoV-HKU1 specific primers, none
of the 200 NPAs that were positive for influenza A and B viruses, parainfluenza viruses 1-3,
RSV, or adenovirus antigens and RNA of HCoV-229E, HCoV-0C43, HCoV-NL63 and
SARS-CoV, was RT-PCR positive.

The epidemiological, clinical and radiological characteristics of the 10 patients,
including patient no. 5 (Woo, PC. et al., J. of Virol., 2005, p.884-895), with community-
acquired pneumonia associated with CoV-HKU1 are summarized in Table 5. No
epidemiological linkage was identified among the 10 cases. All cases occurred in either
winter or spring (January — May). The median age was 71.5 (range: 13-96). Seven were
males and three were females. Nine were Chinese and one was an Arabian. Bight had
underlying diseases, and four had underlying diseases of the respiratory tract. Four had
recent travel histories to southern China. Five were smokers. Clinically, the illness was not
distinguishable from other community-acquired pneumonia. Fever, productive cough and
dyspnoea were common presenting symptoms. Upper respiratory tract symptoms were
present in only two patients (patient nos. 1 and 5). One patient (patient no. 7) had loose
stool diarrhea. Oxygen saturation on room air upon admission was <95% in two. Airspace

shadows were observed in the right lungs of six patients and the left lungs of six patients.
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The upper, middle and lower zones were affected in two, four and nine patients respectively.
All patients, except patient no. 10, had normal platelet counts and normal liver and renal
function tests. Bacterial or mycobacterial pathogens were not detected in any of the sputum
samples from the patients. Direct antigen detection for influenza A and B viruses,
parainfluenza viruses 1-3, RSV, adenovirus (Woo PCY et al., J Clin Microbiol 1997; 35:
1579-81) and RT-PCR for influenza A virus and metapneumovirus, was negative in all
NPAs. Antibodies against M. pneumoniae, C. pneumoniae, C. psiitaci, L. pneumophila and
SARS-CoV were negative in all the six patients (patient nos. 1, 4, 5, 6, 8 and 9) whose
serum samples were available. All these six patients showed a four-fold change in IgG titer
(patient nos. 4, 5 and 6) and/or the presence of IgM (patient nos. 1, 5, 8 and 9) against CoV-
HKU1.
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In comparison with age- and sex-matched controls with non-CoV-HKU! pneumonia,
no epidemiological, clinical, haematological, serum biochemical and radiological risk

factors were identified in patients with CoV-HKU1 pneumonia (Table 6).

5 Table 6
Characteristics Pneumonia* P value
HCoV-HKU1  Non-HCoV-

/ (n=10) HKU1 (n=20)
Underlying diseases 8 12 0.42
History of travel within two weeks of 4 6 0.69
disease onset
History of smoking 5 7 0.46
Clinical features

Fever 8 14 0.68
Cough 7 17 0.37
Sputum production 6 12 1.00
Dyspnoea 6 6 0.12
Rhinorrhoea 1 2 1.00
Sore throat 2 2 0.58
Haematological features
Haemoglobin (g/dl) 12.4 132 0.27
Leukocyte count (x10%/1) 9.9 9.7 0.95
Neutrophil count (x10°/1) 7.35 7.4 0.71
Lymphocyte count (x10°/1) 0.95 1.02 0.48
Monocyte count (x10°/1) 0.55 0.65 0.35
Platelet count (x10°/1) 240 292 0.20
Serum biochemical features
Sodium (mmol/l) 136 137 0.59
Potassium (mmol/) 3.9 4.0 0.42
Creatinine (umol/l) 92 76.5 0.06
Urea (mmol/l) 525 4.9 0.62
Albumin (g/l) 37 38 0.59
Globulin (g/1) 36.5 30 0.07
Bilirubin (pmoV/) 12 10 1.00
ALT (U/) 20 17 0.42
Alkaline phosphatase (U/]) 102 91 0.95
Oxygen saturation on room air (%) 96 98 0.86
Radiological features
Bilateral involvement 2 5 1.00
No. of zones involved 1 1 0.81
Mortality 2 0 0.10

*Continuous variables are expressed as median and categorical variables as no. of patients
with the presence of the characteristics.
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Two of the 10 patients died of CoV-HKU1 pneumonia. The first patient (patient no.
2) was a 66-year old man who presented with dyspnoea for one day. He had type 2 diabetes
mellitus, old myocardial infarction and gastric lymphoma with total gastrectomy in 2002
and was put on chemotherapy. He had severe lymphopenia (0.2x10°/L) and an oxygen
saturation of only 83% on admission. Chest radiograph revealed patchy airspace shadows
in both lungs with predominant involvement of the lower zones (Fig. 12A). He died 11
days after admission. The other patient (patient no. 10) was a 72-year old man who
presented with fever and productive cough for one week. He had type 2 diabetes mellitus,
cerebrovascular accident and prostatic carcinoma with bone metastasis complicated by
spinal cord compression with laminectomy and Luque instrumentation performed. He had
lymphopenia (0.9x10%/L), thrombocytopenia (33x10°/L), deranged liver and renal function
tests and an oxygen saturation of only 88% on admission. Chest radiograph revealed
extensive airspace shadows in both lungs, with the middle zones more severely involved
(Fig. 12B). He died S days after admission.

The clinical, laboratory and radiological characteristics of patients who survived and
those who died with community acquired pneumonia associated with CoV-HKU1 were
compared (Table 7). Patients who died had lower hemoglobin concentration (P=0.04),
monocyte count (P=0.04), serum albumin (P=0.04) and oxygen saturation on admission

(P=0.03) and bilateral involvement (P=0.003) and more number of zones involved (P=0.01)

on chest radiograph.
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Table 7
Characteristics Outcome* P value
Survived (n=8) Died (n=2)
Sex (M:F) 5:3 2:0 1.00
Age 73 69 0.60
Underlying diseases 6 2 0.45
History of travel within two weeks of 4 0 0.24
disease onset
History of smoking 4 1 1.00
Clinical features
Fever 7 1 0.26
Cough 6 1 0.51
Sputum production 5 1 0.76
Dyspnoea 4 2 0.22
Rhinorrhoea | 0 0.62
Sore throat 2 0 0.45
Haematological features
Haemoglobin (g/dl) 13.4 9 0.04
Leukocyte count (x10°/1) 9.7 7.85 0.43
Neutrophil count (x10°/1) 7.4 6.9 0.79
Lymphocyte count (x10°/1) 1.35 0.55 0.15
Monocyte count (x10°/1) 0.7 0.3 0.04
Platelet count (x10°/1) 292 200.5 0.79
Serum biochemical features
Sodium (mmol/]) 137.5 134 0.11
Potassium (mmol/1) 3.9 4.5 0.06
Creatinine (pmoV/1) 79 76.5 0.69
Urea (mmol/1) 4.6 10.75 0.19
Albumin (g/1) 38.5 26 0.04
Globulin (g/1) 30 30 1.00
Bilirubin (umol/1) 10 30.5 0.79
ALT (U/) 16.5 30.5 0.36
Alkaline phosphatase (U/1) 86 190.5 0.07
Oxygen saturation on room air (%) 99 85.5 0.03
Radiological features
Bilateral involvement 0 2 » 0.003
No. of zones involved 1 6 0.01

*Continuous variables are expressed as median and categorical variables as no. of patients

with the presence of the characteristics.
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RT-PCR and sequencing of the complete RNA-dependent RNA polymerase, spike and

nucleocapsid genes of coronavirus-HKUI and phylogenetic analysis

The complete pol (Fig. 11), S (Fig. 13) and N (Fig. 14) genes of CoV-HKUT1 from
NPAs of nine of the 10 patients, with adequate amount of RNA available, were amplified
and sequenced. The phylogenetic trees and non-synonymous mutations and the
corresponding amino acid changes are shown in Fig. 15. In all three genes, the
phylogenetic trees using nucleotides or amino acids for construction showed the same
topologies. For the S gene, there were 317 and 306 nucleotide positions with synonymous
and non-synonymous mutations respectively (Fig. 15B). For the N gene, there were 42 and
53 nucleotide positions with synonymous and non-synonymous mutations respectively (Fig.
15C). The nucleotide sequences of seven of the nine S or N genes showed similar
sequences (genotype A, Figs. 16B and 16C) and those of the other two also showed similar
sequences (genotype B, Figs. 16B and 16C). For the CoV-HKU1 from patient 1, two peaks
(T and C) were consistently observed at nucleotide position 1300 of the N gene, suggesting
the presence of quasi-species (Fig. 15C). For the pol gene, there were 95 and 13 nucleotide
positions with synonymous and non-synonymous mutations respectively (Fig. 15A). The
nucleotide sequences of the pol genes in the seven CoV-HKU1 of genotype A were also
clustered together (Fig. 15A). Interestingly, the seven CoV-HKUT1 of genotype A were
from seven patients with underlying diseases and the two of genotype B were from the two
patients without underlying diseases (Table 5). Furthermore, multiple alignments of the
nucleotides sequences of the pol genes of the nine CoV-HKU1 and those of HCoV-0C43,
HCoV-229E, HCoV-NL63 and SARS-CoV revealed that the primers we used in the present
study should be specific for CoV-HKU1 (Fig. 16).

Animal surveillance

None of the 208 nasopharyngeal swabs and faecal samples from 56 wild and
domestic animals in Hong Kong and southern China was positive for CoV-HKU1 RNA.

6.2.8 Discussion

CoV-HKU1, a novel group 2 coronavirus, is associated with community-acquired
pneumonia. Since the SARS epidemic in 2003, we have started to prospectively collect

NPAs and store the extracted RNA from patients with community-acquired pneumonia so
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that when a novel virus is discovered, the epidemiology and hence the clinical, laboratory
and radiological features of the disease can be studied timely. In January 2004, we
discovered a novel coronavirus, CoV-HKU1, from a patient with community-acquired
pneumonia (Woo, PC. et al., J. of Virol., 2005, p.884-895). The RNA extracted from
prospectively collected NPAs were immediately retrieved and the presence of CoV-HKU1
RNA looked for. Ten of the 418 NPAs were positive for RNA of CoV-HKU1, giving an
incidence of 2.5%. The presence of CoV-HKU1 RNA in these specimens was genuine,
instead of due to contamination, as amplification and sequencing of multiple genes (pol, S
and N) of CoV-HKU1 indicated the presence of CoV-HKU1 with different nucleotide
sequences in the NPAs from the different patients. Moreover, the clinical significance of
CoV-HKU1 was further confirmed by the presence of specific antibody responses in all six
patients whose serum samples were available.

Similar to HCoV-229E, HCoV-0C43 and HCoV-NL63, CoV-HKU! is probably a
human coronavirus that is endemic in human. Similar to other human coronavirus
infections, cases of CoV-HKU1 pneumonia also occurred in winter and spring. Most
patients with CoV-HKU1 pneumonia were old (80% older than 65) with major underlying
diseases, especially those of the respiratory and cardiovascular systems. In order to study
the phylogeny and relationships among the 10 CoV-HKU1, we sequenced the pol, S and N
genes of the nine CoV-HKUT cases which provided adequate amount of RNA. Combined
with the data of partial sequencing of the po/ genes of the 10 CoV-HKU1 (Fig. 17), results
showed that unlike the epidemiology of SARS-CoV, the 10 CoV-HKU1 were not clonal
and the topology of the phylogenetic trees did not follow the pattern of a clonal outbreak
(Fig. 15). Interestingly, the phylogenetic tress constructed using the sequences of both the S
and N genes showed that CoV-HKU] of genotype B was associated with the two patients
without underlying diseases, but CoV-HKU1 of genotype A was associated with patients
with underlying diseases (Table 5; and Figs. 16B and 16C). Sequencing of more CoV-
HKU1 may reveal the presence of genotypes or clades of CoV-HKU1 with differential
virulence. To investigate for the possibility of an animal reservoir of CoV-HKU]1, we tried
to look for the presence of CoV-HKU1 RNA from wild and domestic animals in Hong
Kong and southern China by RT-PCR. Our results revealed that none of the specimens
showed the presence of CoV-HKU1 RNA. With the results of these clinical epidemiology,

molecular epidemiology and eco-epidemiology studies, we conclude that CoV-HKUT1 is
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probably a human coronavirus, and propose to rename CoV-HKU1 as human coronavirus
HKU1 (HCoV-HKU1).

Compared with SARS-CoV pneumonia, HCoV-HKU1 pneumonia is a monophasic
disease and most patients had relatively mild symptoms that were localized to the
respiratory tract and were only briefly hospitalized. SARS-CoV pneumonia is often
described as a biphasic disease, with the first phase due to cell lysis as a result of active viral
replication, and the second phase may be due to immunopathological damage (Peiris JSM et
al., Lancet 2003; 361: 1319-25; Peiris JSM et al., Lancet 2003; 361: 1767-72). On the
other hand, all 10 patients with HCoV-HKU1 pneumonia showed the pattern of a
monophasic disease. Although dyspnoea was present in half of the patients with HCoV-
HKU1 pneumonia at initial presentation, as compared to only about 20% of patients with
SARS-CoV pneumonia at initial presentation (Peiris JSM et al., Lancet 2003; 361: 1319-25),
patients with HCoV-HKU1 pneumonia often recovered quickly, but patients with SARS-
CoV pneumonia deteriorated after 7-10 days (Peiris JSM ef al.; Lancet 2003; 361: 1319-25;
Peiris JSM et al., Lancet 2003; 361: 1767-72). For the eight patients who recovered, the
median duration of hospitalization was only 5.5 days. This rapid recovery of patients with
HCoV-HKU1 pneumonia could be related to the rapid control of the virus by the immune
system. This is in line with our previous study showing the index patient (patient 5) with
HCoV-HKU! pneumonia had his peak viral load at around day 3 after onset of illness (Woo,
PC. et al., J. of Virol., 2005, p.884-895). Moreover, only one of the patients had
extrapulmonary symptoms and all available extrapulmonary specimens (stool, urine and
serum) were RT-PCR negative for CoV-HKU1 (unpublished data). On the other hand, for
SARS-CoV pneumonia, patients usually had their peak viral loads 7-10 days after the onset
of illness (Peiris JSM ez al., Lancet 2003; 361: 1767-72). Furthermore, the virus can be
readily detected in extrapulmonary specimens, in which the viral loads correlated with the
manifestations in the corresponding systems (Hung, IFN et al., Emerg Infect Dis 2004; 10:
1550-1557). These imply that the virus was not well controlled by the immune system in
the initial phase of the illness.

Despite the relatively mild disease in most patients, HCoV-HKU1 pneumonia is
associated with mortality in a minority of patients who had lower haemoglobin
concentration, monocyte count, serum albumin and oxygen saturation on admission and

more extensive involvement on chest radiograph. As in most cases of pneumonia, more



WO 2006/007795 PCT/CN2005/001088
72

extensive involvement in the lungs will result in poor gaseous exchange and hence hypoxia
and eventually fatality. The lower haemoglobin concentration, monocyte count and serum
albumin could represent poorer premorbid states and narrower margins to fight against
infections. Both patients who died had underlying diabetes mellitus, malignancy (gastric
lymphoma in one and carcmoma of the prostate in the other) and cardiovascular disease (old

myocardial infarct in one and cerebrovascular accident in the other).
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7. MARKET POTENTIAL

The two genomic types of CoV-HKU1 are completely sequenced. These sequences
allow the development of various diagnostic tests and therapeutic methods as described
hereinabove. In addition, the genetic information of CoV-HKUT1 is extremely important

5  and valuable for clinical and scientific research applications.

8. EQUIVALENTS

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
10 experimentation. Such equivalents are intended to be encompassed by the following claims.
All publications, patents and patent applications mentioned in this specification are
herein incorporated by reference into the specification.
Citation or discussion of a reference herein shall not be construed as an admission
that such is prior art to the present invention.

15
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CLAIMS

WHAT IS CLAIMED:

1. An isolated nucleic acid molecule comprising the nucleotide sequence of SEQ ID

NO:1 or a complement thereof.

2. An isolated nucleic acid molecule comprising a nucleotide sequence having at least
5, 10, 15, 20, 25, 30, 35, 40, 45, 100, 150, 200, 300 or 350 contiguous nucleotides of the

nucleotide sequence of SBQ ID NO:1, or a complement thereof.

3. An isolated nucleic acid molecule comprising a nucleotide sequence that encodes the

amino acid sequence of SEQ ID NO:2 or a complement of said nucleotide sequence.

4, An isolated nucleic acid molecule comprising the nucleotide sequence of SEQ ID

NO:3 or a complement thereof.

S. An isolated nucleic acid molecule comprising the nucleotide sequence having 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, or
29,000 contiguous nucleotides of the nucleotide sequence of SEQ ID NO:3, or a

complement thereof.

6. An isolated nucleic acid molecule which hybridizes under stringent conditions to a
nucleic acid molecule having the nucleotide sequence of SEQ ID NO:1, 3, or a complement
thereof, wherein the nucleic acid molecule encodes an amino acid sequence which has a
biological activity exhibited by a polypeptide encoded by the nucleotide sequence of SEQ
IDNO:1or3.

7. The nucleic acid molecule of any one of claims 1-6, wherein the molecule is RNA.

8. The nucleic acid molecule of any one of claims 1-6, wherein the molecule is DNA.

9. A vector comprising the nucleic acid molecule of claim 8.



WO 2006/007795 PCT/CN2005/001088

75

10. A host cell comprising the vector of claim 9

11. A host cell comprising the nucleic acid molecule of claim 8 operably linked toa

heterologous promoter.

12.  The host cell of claim 11 being a prokaryotic cell.
13, The host cell of claim 11 is an eukaryotic cell.

14.  The host cell of claim 13 is a mammalian cell.

15. A method for producing a polypeptide comprising expressing the polypeptide
encoded by the DNA from the host cell of claim 10, and recovering the polypeptide.

16. A method for producing a polypeptide comprising expressing the polypeptide
encoded by the DNA from the host cell of claim 11, and recovering the polypeptide.

17. A method for preparing a cell or progeny thereof capable of expressing a

polypeptide comprising transfecting the cell with the vector of claim 9.

18.  Anisolated polypeptide encoded by the nucleic acid molecule of any one of claims

1-6.

19.  Anisolated polypeptide comprising the amino acid sequence having at least 5, 10,
15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110 and 120

contiguous amino acid residues of the amino acid sequence of SEQ ID NO:2.

20.  An isolated polypeptide comprising the amino acid sequence having any one of the

amino acid sequence of SEQ ID NOS:34-2918.

21.  An isolated antibody or an antigen-binding fragment thereof which

immunospecifically binds to the polypeptide of claim 18.

22.  Anisolated antibody or an antigen-binding fragment thereof which

immunospecifically binds to the polypeptide of claim 19 or 20.

23. A method for detecting the presence of the polypeptide of claim 18 in a biological

sample, said method comprising:
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(a)  contacting the biological sample with a compound that selectively binds to
said polypeptide; and
()  detecting whether the compound binds to said polypeptide in the sample.

24.  The method of claim 23, wherein the biological sample is selected from the group
consisting of cells, blood, serum, plasma, saliva, urine, stool, sputum, and nasopharyngeal

aspirates,

25.  The method of claim 23, wherein the compound that binds to said polypeptide is an

antibody or an antigen-binding fragment thereof

26. A method for detecting the presence of the polypeptide of claim 19 or 20ina

biological sample, said method comprising:

(8)  contacting the biological sample with a compound that selectively binds to

said polypeptide; and
(b)  detecting whether the compound binds to said polypeptide in the sample.

27.  The method of claim 26, wherein the biological sample is selected from the group
consisting of cells, blood, serum, plasma, saliva, urine, stool, sputum, and nasopharyngeal

aspirates.

28.  The method of claim 26, wherein the compound that binds to said polypeptide is an

antibody or an antigen-binding fragment thereof.

29. 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

biological sample, said method comprising;

(a)  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.
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30.  The method of claim 29, wherein the compound that binds to said first nucleic acid
molecule is a second nucleic acid molecule comprising the nucleotide sequence of SEQID

NO:1 or a complement thereof.

31.  The method of claim 29, wherein the compound that binds to said first nucleic acid
molecule is a second nucleic acid molecule comprising at least S, 10, 15, 20, 25, 30, 35, 40,
45, 100, 150, 200, 300 or 350 contiguous nucleotides of the nucleotide sequence of SEQ ID

NO:1, or a complement thereof.

32. 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

biological sample, said method comprising:

(a)  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.

33, The method of claim 32, 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.

34.  The method of claim 32, wherein the compound that binds to said first nucleic acid
molecule is a second nucleic acid molecule comprising at least 5, 10, 15, 20, 25, 30, 35, 40,
45, 100, 150, 200, 300 or 350 contiguous nucleotides of the nucleotide sequence of SEQID

NO:1, or a complement thereof.

35.  The method of claim 32, wherein the compound that binds to said first nucleic acid
molecule is a second nucleic acid molecule comprising 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 or 29,000 contiguous

nucleotides of the nucleotide sequence of SEQ ID NO:3, or a complement thereof.
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36. A method of preventing or inhibiting a replication in a host cell of a nucleic acid
molecule comprising the nucleotide sequence of SEQ ID NO:1 and/or 3, or a portion thereof,
or a complement thereof, comprising administering to the host cell an effective amount of a
compound that selectively binds to said first nucleic acid molecule under a physiological

condition.

37, The method of claim 36, 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.

38.  The method of claim 36, wherein the compound that binds to said first nucleic acid
molecule is a second nucleic acid molecule comprising at least 5, 10, 15, 20, 25, 30, 35, 40,
45, 100, 150, 200, 300 or 350 contiguous nucleotides of the nucleotide sequence of SEQ ID

NO:1, or a complement thereof.

39.  The method of claim 36, wherein the compound that binds to said first nucleic acid
molecule is a second nucleic acid molecule comprising 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 or 29,000 contiguous

nucleotides of the nucleotide sequence of SEQ ID NO:3, or a complement thereof.

40. A method of preventing or inhibiting a binding to a host cell of the polypeptide
encoded by a nucleotide sequence of SEQ ID NO:1 or 3, or a fragment thereof, or a
complement thereof, comprising administering to the host cell an effective amount of a

compound that specifically binds to the polypeptide under a physiological condition.

4]1.  The method of claim 40, wherein the compound that specifically binds to the
polypeptide is an antibody or an antigen-binding fragment thereof which

immunospecifically binds to the polypeptide.

42. A method for detecting the presence of an antibody in a biological sample that

immunospecifically binds the polypeptides of claim 18, said method comprising:

(8)  contacting the biological sample with the polypeptide of claim 18; and
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(b)  detecting the antibody bound to the polypeptide.

43, A method for detecting the presence of an antibody in a biological sample that

immunospecifically binds the polypeptides of claim 19 or 20, said method comprising:
(a)  contacting the biological sample with the polypeptide of claim 19; and
(b)  detecting the antibody bound to the polypeptide.

44, A method for identifying a subject infected with CoV-HKU1, comprising:
()  obtaining total RNA from a biological sample obtained from the subject
(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.

45.  The method of claim 44, wherein the set of primers have the nucleotide sequence of

SEQ ID NOS:4 and 5, respectively.

46.  The method of claim 44, wherein the set of primers have the nucleotide sequence of
SEQ ID NOS:6 and 7, respectively.

47.  Animmunogenic formulation comprising an immunogenically effective amount of

the polypeptide of claim 18, and a pharmaceutically acceptable carrier.

48.  Animmunogenic formulation comprising an immunogenically effective amount of

the polypeptide of claim 19 or 20, and a pharmaceutically acceptable carrier.

49.  Animmunogenic formulation comprising an immunogenically effective amount ofa
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NO:1, a complement

thereof or a fragment thereof, and a pharmaceutically acceptable carrier.

50.  Animmunogenic formulation comprising an immunogenically effective amount of
a nucleic acid molecule comprising the nucleotide sequence of SEQ ID NO:3, a

complement thereof or a fragment thereof, and a pharmaceutically acceptable carrier.
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51.  Anisolated nucleic acid molecule comprising the nucleotide sequence of SEQ ID

NO:2919, a complement thereof, or a fragment thereof.

52.  Anisolated nucleic acid molecule comprising a nucleotide sequence that encodes a

replicase gene of CoV-HKU1.

53.  The nucleic acid molecule of claim 2 comprising the nucleotide sequence of SEQ ID
NO0:2920, 2922, 2924, 2926, 2928, 2930, 2932 or 2934,

54.  Anisolated nucleic acid molecule comprising a nucleotide sequence that encodes a

spike gene of CoV-HKUI.

55.  The nucleic acid molecule of claim 4 comprising the nucleotide sequence of SEQ ID
NO:2936, 2038, 2940, 2942, 2944, 2946, 2948 or 2950.

56.  An isolated nucleic acid molecule comprising a nucleotide sequence that encodes a

nucleocapsid gene of CoV-HKU1.

57 The nucleic acid molecule of claim 6 comprising the nucleotide sequence of SEQ ID
NO0:2952, 2954, 2956, 2958, 2960, 2962, 2964 or 2966.

s8  Anisolated nucleic acid molecule which hybridizes under stringent conditions to the
nucleic acid molecule of claim 1, wherein the nucleic acid molecule encodes an amino acid
sequence which has a biological activity exhibited by a polypeptide encoded by the nucleic

acid molecule of claim 51.

59, A vector comprising the nucleic acid molecule of claim 51.
60. A vector comprising the nucleic acid molecule of claim 52.
61. A vector comprising the nucleic acid molecule of claim 54,
62. A vector comprising the nucleic acid molecule of claim 56.
63. A host cell comprising the vector of claim 59.

64. A host cell comprising the vector of claim 60.
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A host cell comprising the vector of claim 61.

A host cell comprising the vector of claim 62.

An isolated polypeptide encoded by the nucleic acid molecule of claim 51.
An isolated polypeptide encoded by the nucleic acid molecule of claim 52.
An isolated polypeptide: encoded by the nucleic acid molecule of claim 54.
An isolated polypeptide encoded by the nucleic acid molecule of claim 56.
A nucleic acid molecule encoding the polypeptide of claim 67.

A nucleic acid molecule encoding the polypeptide of claim 68.

A nucleic acid molecule encoding the polypeptide of claim 69.

A nucleic acid molecule encoding the polypeptide of claim 70.
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SEQ:1 3 TCGTGCTATGCCARATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACAT 58
SEQ:2 3 R A M P N I L R I V S S L V L AU RKH 18
59 GRATTTTGTTGTTCACATGGTGATAGATTTTAT CGCCTTGCGAATGAATGTGCTCAAGTT 118
20 E F CC S8 HGDURUPYRUILANTETG CA ATIGQYV 39
119 TTGAGTGAAATAGTTATGTGTGGCGGT TGCTATTATGTTAAGCCTGGTGGTACTAGCAGT 178
40 L S EI VM CGGTC CY VYV EKUPGGT S 8 59
179 GGTGATGCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCT 238
60 G DATTATPFA ANTZSVFUNTITCGCOQA AUVTA 79
239 AATGTTTGITCTCTTATGGCCTGTAATGGCCATARGATTGAAGATTTAAGTATACGCAAT 298
80 N v ¢Cs L MACNGHI KTIEHDTILSTI RN 99
299 TTACAAAARCGCTTATACTCTARTGTTTATCGTACAGATTATGTTGATTATACATTTGTT 358
100 L Q KR L Y SNV YRTDYVDYTF V 119
359 ARTGAGTATTATGAATTTTTATGTAAGCATTTTAG 393
120 N E Y Y EF L CKHTF 130

FIG. 1
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SEQ:3 1 GAATARGAGCGAATTGCGTCCGTACCGTCTATCAGCTTACGATCTCTTGTCAGATCTCAT 60
E * ERI A SV P S I SLRSTUIL VRS H
N K S ELRPYRULSAYDILILSODILTI
I R A NCVRTV Y QL TTISCOQTI S

61 TARATCTAAACTTTTTAAACAAGATTCCCTGTTATCCATGCTTGTGAGTGTGGTTTARTC 120
¥ I * 7 P * T R F P V I HACET CSGTILI
K S KL FKQDSULDL S MLV SV V ¥ §
L N L NF L N K TIUPCJYU&PCTL®*VVWF N

121 ATAATCTTGTATTTTACTTTCCACACTTTTCATCTCTCTGCCAGTGACGTGTTGGTTGTC 180
I 1 LY Ff7TPFHTPTFHULSASUDUVTLUYTYV
* § ¢CI L L S TLF I SL PV T CWILS
HNLVFYFPHFS SL CQ * RV G C

181 CTCAGCGTCCCTCCCATAGGTCGCARTGATTARARCCAGCARATACGGTCTCGGCTTCAR 240
L S v PPIGRUNDO*NQQTIURSIZ RILDQ
S A8 L P * VA MTII KTSIZ KYGIL G F K
P g RP S HR S Q* L K P ANTV S8 A S

241 GTGGGCGCCAGAATTTCGTTGGCTGCTTCCGGATGCAGCGEAGGAGTTGGCTAGTCCTAT 300
vV G ARISLAASGTCS GGV G * s Y
WA PEUVFRWILILPD AR RARETETULH BT S P M
S GRQNVFV GCFZRMOQRRGSWIL VL

301 GAAGTCAGATGAGGGTGGGTTATGCCCCTCTACTGGTCAAGCGATGGAAAGTGTTGGATT 360
E VR * GWV M PL Y WS SDGEKCWI
K 8 DEGGLTCUPST G QAMUESV G ¥
* 8 QM RV GYAUPULULV KR RUWIEKUVYVYTULD

361 CGTTTATGATAATCATGTGAAGATAGATTGTCGCTGCATTCTTGGACAAGAATGGCATGT 420
R L * * 8§ C BEDRU LS L H S8 W TRMZ BABTC
vV Y DWNBHRUYVY KIDCRTE CTIUDLGU QEWHYV
s FM I I M* R * I VARTFUDLDIENSGHM

421 GCAGTCARATCTTATCCGTGATATTTTTGTTCATGAAGATCTACATGTIGTAGRAGTTCT 480
AV KS YP * Y FCS ¥R S T CCUR S §
Q $ NL I R DI ¥V HEUDTILUHUYVVETVTL
c s QI LSV IFILFMEKTITVYMTIL*KTFP

481 AACTAARACAGCCGTAAAGTCCGGTACGGCAATTTTAATTARATCACCTTTGCATAGCTT 540
N * N S RXKVURYGNTFWN®*ITTFA*TL
T KT AUV K S GTATIUILTIIZ KSUPULHSTL
* L KQg P * S PVRQF*L NHILCTIA
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541 GGGTGGTTTTCCTARAGGGTATGTTATGGECTTGTTCCGTTCATACAAGACTAAACGTTA 600
G WPFPS *¥ RV CY G L VP PIQD*XTL
G G F P K GY VM G6L FR S Y KTIKR Y
W v vV FL KGMIL WACS VHT RILNUWV

601 TGTTGTACATCATCTTTCTATGACTACATCTACTACTAATTTTGGTGAAGATTTTITTGGE 660
ccTSSFYDYTIVYY®*FW* RPFTFG
V VHHLSM®T®STTNT FGETDTFTILG
M L YITIFTIL *L HLILILITUELVIEKTITFW

661 TTGGATTGTACCTTTTGGTTTTATGCCATCTTATGT TCACARATGGTTTCAATTCTGTAG 720
L DCTFWPFJYATIULCS SO QQMUVSITDL *
W IVe®ePFGTPFMEPSYVHEKUWPEFQTFTCHR
V&L YLLVLCHLMTPEFTNTGTFNS SV

721 GTTGTATATTGAAGAGAGTGATTTAATAATTTCAAATTTTAAATTTGATGATTATGATTT 780
vV VY * RE ¥ F NDNUFKTF *¥ I % % 1, % F
L Y I EE S5 DL I IS NTPFIZ KTFDDYDF
G C I L KRV I™* *F Q1IILNILMIMMTI

781 TAGTGTAGAAGATGCTTATGCTGAGGTTCATGCTGAGCCTARAGGTARATATTCACAARA 840
* CRRCULC™* G s C * A * R * I F T K
s V E D A Y A E V HAEUPI KG K Y S8 Q K
L vV * K M LML RPFMUILSIL KV N IHEK

841 AGCTTATGCTTTACTTAGACAATATCGTGGTATTAAACCCGTACTTTITGTAGACCAGTA 900
s L ¢ F T * T I S WY *TRTTF FUCREUV
A YAL LROQYRGTI X P VDL FVDZQY
K L M L ¥ L DVWNIUVVLDNZPYFTUL* TS5

901 TGGTTGTGACTATTCTGGTARATTAGCAGATTGTCTTCAAGCTTATGGTCATTATTCTTT 960
WL *L FW®*ISRILS S S L WS L FTF
G CDYSG KL ADOCILQEAYGHYSIL
MV V®?IZLVNHZ®*SQQEIVFEKTLMYTITITIL

961 GCAAGATATGAGACAAAAGCAGTCTGTATGGCTTGCCAATTGTGACTTTGATATTGTAGT 1020
A RYETIEXKA AV CMATCIGQTIL* L * Y C 8
Q DMRQEKQSVWILANCDTFDTIUVYV
Cc K I *DJXSS8UL Y GDLPTIVTTDLITL*

1021 GGCTTGECATGTAGTTCGTGATTCACGATTTGTTATGCGCCTGCAGACTATAGCTACTAT 1080
¢ L ACS S * FTTICUYAZPA ATDYSYY
A WHVVRDSRPFPYVMRILQTIATTI
W L 6M * P VIHDTILILZC CATCRTIL®*L DL
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1081 TTGTGGTATTAARTATGTTGCACARCCTACAGAAGATGTAGTAGATGGAGATGTAGTTAT 1140
LwyYy>*IcCCTTZ YU RIRTZCSI RWIRTCS Y
¢ G I K Y VaAQPTEDV VYD G DUV V I
F VvV L NMILHDNILIOQIEKWM™* * M EM * L

1141 ACGTGAARCCTGTACATTTATTATCTGCTGATGCAATAGTTTTARAGCTTCCTAGTTTGAT 1200
T *TCTUFTIITC®*OCNUSUPIX XA AS * F D
R E PV HULUIL S ADATIUVDLEKTILNLUPS S L M
Y VNL ¥ I Y Y L L MQ* P *¥ 8§ F L V ¥

1201 GAARGT'TATGACTCATATGGATGATTTTTCTATTAAATCTATATATAATGTTGATTTGTG 1260
E S ¥D S Y G * FF Y * I Y I *x ¢ * P V
K VvV M T HMDODTF S I XS IVYNVDTUILC
* K L * L I ¥ MM I FL L NTJILIVYTIMTILTIC

1261 TGATTGTCETTTTGT TATGCAGTATGETTATGTAGATTGTITTAATGATAATTGTGATTT 1320
*L WF CY AV WL CRUILFPEP ¥ ¥ % I, % F
b ¢C 6 F VMQEY G YV DCTFNDUNTCDF
vV I VvV LLCS MV M *¥ I VLMITIUVTI

1321 TTATGGTTGGGTTTCAGGTAATATGATGGATGGTTTTTCTTGTCCATTGTGTTGTACAGT 1380
LWL GGFR*¥YDGWZFFUL S I VUL Y S
Y G WV S GNMMDGTPFPSCPTLCTCTV
P MV G F Q VI *W MV FLVHCUVVQ

1381 TTATGACTCTAGCGAAGTTAAAGCCCAATCATCTGGTGTITATTCCTGAARATCCTGTGTT 1440
L *L * R S§ * 5 P I I WCVYS ™*KSCV
Y DS S EVKAQSSGUVIUPENZ®PVTL
F M TJLAI KUILIE KU PDNUHILUVILFILIKTIULSC

1441 ATTTACTAATAGTACTGATACTGTTAACCATGATTCTTTTAATTTGTATGGTTATTCTGT 1500
Iy * * Y * Y C * P * F F * F VWL F C
F T ¥ 8§ T b TV NUHDSUPFPUNILYGY SV
¥ L L I VL IULULTMIILILIUCMUVTIHILD

1501 CACACCATTTGGTTCTTGTATATATIGGTCGCCGCGTCCTGGATTGTGGATTCCTATAAT 1560
HTIWPFPILYTIUZILVAASTWTIUVDS YN
T P F G S CI YW S PRUZPGTILUWIUPTITI
§$ HH LV LV YIGRIRVYUILDCGTFTL *

1561 TABRATCTTCAGTCAAGTCTTATGATGATTTGGTTTATTCAGGTGTAGTAGGTTGTARATC 1620
* I F s QVL®**F 6L FRUCSURIL * I
K § 8§ VK SYDDIL VY S GV VG CIZEK S
L NL @ 8 8L MMIWEPFTIOQUV * ¥ yv vy N
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TATTGTTARAGAAACTGCTCTTATTACTCATGCACTTTACTTAGATTATGTTCAATGTAA
Yy ¢ ¥ RNCS Y Y S CTULIL RDIL C 8§ M *
I vV K ET AL I T HAULUYULD Y V Q C K
L L L K XKL L L LLMYMHFT* I MFNV

GTGTGGTAATCTTGRACAAAATCATATTCTTGGCGTTAATAAT TCTTGGTGTAGGCAACT
VW * s * T K S Y S WZR®™* *¥ F L V *¥ A T
C G NLEGQNUHTIULGVYVY NUNSZSWOCROGQTL

$ v Vv I L NXKI I FLALTITITULGV G N

GTTGCTTAATAGAGGTGATTATAATATGCTTCTAAAARATATTGACTTGTTTGTTAAGCG
VA * * R *L * YA S KIKUY * L VC * A
L L NR G D Y NMUILLEKUDNTIUDTUILTFUV KR R

¢c¢cL Ik Vv iI1IICPF*KTITULTTUGCTILTIL S

TCGTGCTGATTTTGCTTGCAAGTTTGCAGT TTGTGGAGATGGTTTTGTACCTTTTTTACT
s ¢ * P CL QVCSLWRWEFOCTTF®TFT
R A DVFACIKT FAVYVYCGDGT F UV PEFIL L

VVLIULLASILO QTPFVEUMUVILYTIL F Y

AGATGGTTTAATTCCCCGTAGTTATTATCTAATTCAGAGTGGTATTTTCTTTACATCTTT
R W?PF¥NSP*¥ L L S NS EUW®WVYPFL Y I F

D GLIPRS Y Y LI QS G I FF TS L
*M V *F PV VII * FRVYV YV F S L HIL

GATGTCTCAATTTTCACAAGAAGTTTCTGATATGTGT TTAAARATGTGTATTTTGTTTAT
b Vs IV FTI RSTF F®* YVPFPFZ KNVYTFUVY
M 8 Q F §$ QE V&§DMOCLKMZGCTITLZPEPM
* ¢ L N FHEKI KV FPILTIOCV®* K CVF F COL

GGACAGAGTTTCAGTTGCTACATTTTATATAGAGCATTATGTTAATAGGTTGGTTACTCA
G Q §$ FSs CY I LY RADLTGC®* * YV G Y 8
P RV S VATV FYIEHYVNI RILUVTITAQ
W T EPFQULLHPFTIO* S8 IMILIGUWLL

ATTTAAGTTATTGGGTACTACACTTGTTAATAAAATGGTTAATTGGTTTAATACCATGTT
I *VIeEUyYyYy?TOC®* *NG®* L V *¥ Y HV
F XKLL GTTULVNI KMUVNWPFNTMIL

N L § ¥YWVILIHTILIILTIIZXUWDILIGDLIUPC

AGATGCTAGTGCACCTGCTACAGGCTGGCTTCTTTACCAATTATTGAATGGTCTTTTTGT
R C*¥ CTCVYRULASTUILZPITIZEWS ST EFC

DA S AUPATGUWILIL Y QL L NGIL F V
*M L VHLLQAGT FT FTWNY* MV PFL

FIG. 2 CONT.
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2161 AGTATCTCAAGCCARCTTTAATTTTGTTGCTTTAATACCTGATTATGCTARRATTITTAGT 2220
s I $ S QL *F CCUPFPWNT*LC®*NF S
v $ QAN FNTFUVATLTIZ®PDYN NI KTITZ LUV
* YL KPTULIULILIL* Y LIMILIKTE ¥

2221  TAATAAATTTTACACTTTTTTTAAGTTATTATTAGAGTGTGITACAGITGATGTTITARA 2280
* * T L HF F * v I I RV CY S8 * CPF K
N K FYTVPFPFEKILILULETGCVYTUVDUV LK
L I NP TLPFUIL S Y Y * S8 VL QLMTF *

2281  AGATATGCCTGTTCTTAAAACTATTAATGETTTAGTTTGTATTGTAGECAATAAGTTTTA 2340
R Y A C S * NY * W F S L Y CURZGQ®* VL
P MPVILEXTTIWNGSGLV GCTIVGNTZ KTFY
K I ¢CL FLXKDILILMVY *F VDL *ATISTEF

2341  TAACGTTAGTACAGGGTTAATTCCTGGTITTGTTTTACCATGTAATGCACAGGARCAACA 2400
* R * ¥ RV N 8 W FCVPFTMH*¥XCTGEGTT
NV s TGL I PGPFVLPCNABAQEZQDQ
I TLVQG *F LV DLPFYHVYVMARTDNN

2401 AATTTATTTTTTTGARGGCGTTGCAGAATCTGTTATAGTAGARGATGATGTTATTGAGRA 2460
N L FF * RRCRTIZGCYSURUR®*CY *E
I YP?P FEGVAESUVIVEHDDUVTITEN
K F I FL KADLQNTILTIL®* * KMMILTIDLR

2461 TGTCARATCTICTTTATCATCTTATGAGTATTGTCAACCACCTARATCTGTAGARRARAT 2520
Cc QI FP FI IL *¥VLSTT®*TIOCRIEKHN
v KS S8 L § SYEJYCOQEPZPIEKSVEZKTI
M § N L L ¥ HL M S8 I VNHILUNTIL * K K

2521 TTGTATTATAGATAATATGTACATGGGTAAGTGTGGTGATARATTTTTCCCTATIGTCAT 2580
L ¥ YR *¥ Y VHG* VW *¥ * 1 P P Y CH
C I I DY M Y M G K CGDZ KV FTFPIVHNM
F VL * I I CTWV VS VVIDNZPFSTILUL S

2581 GAATGATARAAATATTTGTCTTTTAGATCAGGCTTGGCGTTTTCCATGTGCAGGTAGAAA 2640
E * * K YL S F R S GLAPFSMGCR *K
N DXNTICULUILDQAWWRTEFZPTGCHASGTR RK
* M T K I F V PF * I RLGUVYV FHVYV QVE

2641 AGTTAATTTTAACGAGRRRCCTGTTGTTATGGAGATTCCGTCTITGATGACAGTTRAGGT 2700
s * F *RETT CCYGDS SV PFDDS*G
vV NF NEKZPV VMETIZPSULMTUVKYV
KL I L T RDNJULULTULWRUPFRILZ®* ¥ 0 L R
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2701 TATGTTTGATTTAGATTCTACTTTTGATGATATTTTAGGTARAGTTTGTTCAGRAATTTGA 2760
Yy v * P RF Y P * * Y FR * S L FRI *
M FP DL DSTVPFPDDIULGI KUY CSEFE
3, ¢ L I * I L L L ¥ I F * V KFV QUNTLI

2761 AGTAGAAAAGGGTGTTACTGTAGATGATTTTGTTGCTGTTGTTIGTGATGCTATAGAGAA 2820
S RKGC Y CRO* FCCOCOCUL* CYRE
vV EZKGVYTTVDDTFVAVVCDATITEN
K *K R VvV L L * M I L L L L FV MZL * R

2821 TECTTTAARCTCTTGTARAGAGCATCCAGTGGTTGGTTATCAAGTTCGTGCATTTTTARA 2880
¢ F KL L * RA S S 6 WIL S S S CTIF K
AL NS CKZEHZPVYVV GEGYQVRATFTLHN
M L * T L VK S I QWL VIKTF FUVHPF ¥

2881 TAARCTTAATGAGAATGTTGTTTATTTATTTGATGAGGCTGGTGATGARGCARTGGCCTC 2940
* ¢ *# * F C C L F I * * G W * * § N G I
K L ¥NENV VYL FDEAGDTEW AMAS
I N L M R ML F I Y LMRILVMNMZEKZOQUWT®P

2941 TCGTATGTATTGTACTTTTGCTATTGAGGATGTTGAAGACGTTATCAGTAGTGAAGCTGT 3000
s YV L Y F CY* 6 C * RZRYZOQ®* * s C
R MYCTJFFATIEDVETDTVTISSZEARBAV
L v ¢ I VL LLDLRMILIEKTTULSUVVIEKTL

3001 CGAAGATACTATTGATGGTGTCGTTGARAGACACTATTAATGACGATGARGATGTTGTTAC 3060
R R Y Y * WcCR* RHY * * R *¥ RCC Y
EDTTIDGVYVYVEDTTIU®NDDET DVUVT
s K I L L MV S L KTULILMTMZEKHMTILLULG

3061 TGGTGACAATGACGATGAAGATGT TGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3120
W *¥ 0 *» R ¥ RCCUYUW®*Q* R *¥ RCCY
G D NDDETDUVVTGDNDDEDUVVT
L ¥V T M T M XKHM¥LLIL VT MNMT?TMNMIXKMNLILL

3121 TGGTGACARTGACGATGAAGATGITGT TACTGGTGACARTGACGATGAAGATGTTGTTAC 3180
W * Q *R * RCCUYW*¥ Q *R * RZ CZCY
G D NDDEZDUVYV T GGDNDDEDV VT
L VvV TMT?TMEKEMTELILLVTMMTMEMID.LL

318l TGGTCACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGARGATGTTGTTAC 3240
W * ¢ * R * R C C Y W * Qg * R * RCC Y
G DN DDETDUYVYVYTGDNDDEDUVVT
L vV TMTMKXMLLLVTMTMEMZIELLIL

FIG. 2 CONT.



WO 2006/007795 PCT/CN2005/001088

8/201

3241 TGGTGACAATGACGATGAAGATGTTCTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3300
W * Q@ *R* RCCUYW™* Q * R * R CC Y
G b NDDEDVVTGDNUDUDTETDV VT
L v M T M KM LIL LV TMTMEMMILTIL

3301 TGGTGACAATGACGATGARGATGTTGTTACTGGTGACAATGACGATGARGATGTTGTTAC 3360
W *¥ g *R *RCCVYW * Q ¥ R * R CC Y
G P NDDEDVVYTGEDNDUDTETDUVUV T
L VT MTMEKXKMUDLILL VYV TMTMZEWMTELTIL

3361 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGARGATGTTGTTAC 3420
W * Qg * R * RCCVYW®* Qg * R *¥ R C C Y
G bDNDDETDVVYVTGDNDDETDUVUV T
L VT MTMYMEKMNMILLLVTMTMIERKMTLTIL

3421 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATAACGATGARGAGATTGTTAC 3480
W * Qg *¥* R * RCCVYW™* Q * R * R DGC Y
G DNDDEUDVVTGDNNDZEETIUVT
L vTMTMIKXKMILILL VTITMZEKTZ RTEITL

3481 TGGTGACARTGATGACCAARTTIGTTGTTACTGGTCGATGATGTAGATGATATTGAAAGTAT 3540
w * g ¥ * P NCCVY W * * ¢ R *¥ Y * K Y
G DNDDOQTIVVYVTGDDVDDTITESTI
L vT MMT XL L L L VMM*MTITILIE KV

3541 TTATGACTTTGATACTTATARAGCTCTTTTAGTTTTTAATGATGTCTATAATGATGCTTT 3600
L ¥ L * YL * 8 8 F 8 F * % ¢ L * % C F
Y »p FDTYXKAULULVFDNUDV Y DNT DA ATUL
FMTULIULIIKULTF*¥ F L MMSBSIMMDLIL

3601 GTTTGTTAGTTATGGTTCTAGTGTTGARACAGARACATATTTTARAGTTAATGGTTTATG 3660
vV ¢ ¥ L WP ¥ C * NRUWNTITFT* S * § F M
F VS YGSSVETTETTVYTFE KUVNG GTIL W
¢ L L VMV LV ILEKTZ QI KU HTIILIEKTILMU VY

3661 GTCACCTACTATTACACATACTAATTGTTGGTTGCGTTCTGTGTTACTTGTAATGCAGAA 3720
vV T Y Y YT Y * LLVAPFGCUVTTCNA AE
$ PTITHTDNCWILRSVILIILVYVMQRK
G HL L LHTIULTIVGEGCCVILCCYTIL * CR

3721 ATTACCTTTTAAGTTTAAGGATTTAGCTATTGAAAATATGTGGTTATCTTATARGGTGGG 3780
I TF *V * 6F 5 Y * KY VUV ITUL * G G
L P F KFP KDLATIEU N WL S Y KV G
N ¥L L S$LRTI®*DL DL KTIUT CGVYDLTIZRUW

FIG. 2 CONT.
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3781 TPATAATCAAAGTTTTGTTGATTATTTACTGACCACTATTCCTAAAGCTATTGTTTTGCC 3840
L * S K F C * L F T DUHY S * S Y CTF A
Yy NQ § FVDyYTZLZLTTTIUPZ KA ATIUVTILTEP
v iIZ KVILDLITITJY®*PILTVFULZ KTUILULTFTC

3841  TCRAAGGTGGTTTTGTAGCTGATTTTGCTTATTGGTTTTTAAACCAGTTTGATATTAATGC 3900
S RWUPFCS * F CLZLVFZXKZEPUV * ¥ ¥ C
0 G G F VADPAYWPFILNS QTPFTDTINA
L K vV L * 1L I L L I G F * T 8 L I L M

3901 GTATGCTAATTGGTGTTGTTTAARATGTGGTTTTTCTTTTGATTTARATGGTTTGGATGC 3960
v ec+* L VL FXM®WEFTFFO*XT FKWTFGZC
Yy A NWCCDLKXKCGPFSPFDILNG GLTDARA
R ML I GV UV * NV VFDLILTI®MUVUWM

3961 TTTGTTTTT TTATGGAGATATTGTGTCTCATGTTTGTAAGTGTGGACATAATATGACTCT 4020
F VFL WRYCVSCUL®*VWwWT*YTDS
L FF Y G6GDI VS HVCEKT CGHNMTTL
L CFFMETLITULCULMTEFUVSVDTITI®*L

4021 AATAGCAGCGGACTTACCTTGTACATTACATTTTTCATTATTTGATGACRATTTTTGTGC 4080
N §$ $ G L TOLYZITFPFPITI**x QL C
I AADULUPCTUDLHTEFSTLFODDWNTFEFCaA
* « 0 R T Y L VHYTIFHZYTILMTTITFUV

4081 TTPTTGCACCCCTARAARARTTTTTATTCCTGCATCTGCTGTGGATGTARACGTTTCTCA 4140
' F L H P * K ¥ F Y CCMMCCGCKURTELS
¥F ¢ T P K XK I F I AATCBAV DUV NV CH
L F A P L XK KVF L L L HVILWM®*TZFV

4141 PPCTGTAGCTGTTATAGGTGATGAACAAATAGATGGTARGTTTGTTACTARATITAGTEE 4200
F CSCYR®**P?NRW®*YV CY* I *W
$ VAV IGDEQ QTIUDGIE KT PV T XKTFEFS G
I L * 4L L *V MUNEKH®*MVESLLLNILYV

4201 TGATARATTTGATTTTATAGTAGGTTATGGAATGTCATTTAGTATGTCTTCTTTTGAGTT 4260
« « T * F Y S RL WNV I * Y VFVP¥® ¥V
DK FDFTI VGY GGMSFSMSSTFEL
VINTILTITUL®* *VMETCHTILV VTCZILZDLIL S

4261 ACCTCAATTGTATGGTTTGTCTATARCACCTAATGTATGTTTTGTTAAAGGTGATATTAT 4320
T § I VWPFVYNT®*OCMNTFC* R * Y ¥
P QL ¥ GEL CITPNVCFVKSGHDTITI
Y L NC MV CV *HLMYVLLL KV ITIL

FIG. 2 CONT.
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4321 AAATGTTGCTAGACTTGTTAAAGCTGATGTTATTGTTARTCCTGCTAATGGGCATATGCT 4380
K CC ¥ T ¢Cc *Ss * C Y C* 8§ C ¥ W A Y A
N VA RL UV KADV IV NUZPANGHUHMTL
* ML L DL L KLMUDLILDLIULILMOGTIC

4381 CCATGGTGGTGGAGTTGCARARGCTATAGCTGTAGCTGCAGGTARAARATTTTCTARRGAE 4440
P WWWSCEKSYSCSCR®* KTIUF * R
H GG 6 GV A KATIAVAAGI KT KT FEF S KE
$s MV VEZLQEXKUL * L * L Q V KN PF L K

4441 AACTGCTGCTATGGT TAAATCTAAAGGTGTTTGCCAAGTAGGAGATTGTTATGTTPCTAC 4500
N CCY 6 * I * RCDL P S RURUILUL CTF Y
T A A MV K S K GV CQV G6DCVY VS T
K L L L WL UNULIE KV VFAZRT®*ETIUVMTPFL

4501 CGGTGGTAAATTATGTARAACARTTCTTAATATTGTAGGCCCTGATGCTAGACRAGATEG 4560
R W * I M * NS * Y CRUP®*C* TR W
G 6 K L CXT?TIULNTIUWVG?PDA ATRIU QDG
PV VNYVXKQVF L I L *ATLMTILUDIEKM

4561 AAGACAATCTTATGT TTTGTTAGCACGTGCTTATAAGCATCTTAATAATTATGATTGTTG 4620
K TIULCFV S8 TCDL *AS * * L * L L
R Q S Y VLILARAYTZ KU HTELNNZYDGZGCSZC
E DNILMFGC®*HUVILISIILTITIMTIUV

4621 TTTGTCTACTCTCATATCGGCTGGTATATTTAGTGTTCCTGCTGATGTGTCATTAACTTA 4680
F VY S HTIGWZYTIO®*OCSOCS®*OCVINTIL
L S TULISAGTITFSVUPADVYSTILT Y
VC¢LL S YRLV YLV FULILMG©CEH*TDL

4681 CCTTCTAGGTGITGTTGATAAACAAGT TATCCTTGTTAGTAATARTAAAGAAGATTTTGA 4740
P S RCC®* * T S Y PC®* * ¥ % R R F %
L LG VY DEKOQVIUDLVYV SNUNIEKTETDTFD
T F * VLLIUWWEKILS L LV ITIZEKTEKTIHLL

4741 TATTATTCAAARATGTCAAATTACTTCAGTTGTTGGTACTARAGCATTGGCTGTTAGATT 4800
Y Y S KM SNYF S CWY *¥ S I G C * I
I I Q KCQ1IUTS8VV GEGTIE KA ALA AVRHIE
I L F KNV KILUL QL L VL XK HWTIL L D

4801 ARCTGCTARTGTAGGCCGTGTTATTAAATTTGAGACAGATGCATACARACTTTTTTTGAG 4860
N ¢C*¥ CRPCUVY * I * DU&RCTIOGQTTFTFE
T ANV G RV IZXKTFETUDA ATYZ KDLT FTL S
*L L M * A VL L NJIROQMHETUNTFEF *
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4861 TGGTGATGATTGTTTTGTTTCARATTCTTCTGTTATACAAGRAGT TTTATTGCTICGTCA 4920
W * * L FCF KFUPFCYTRST FTIA ASS
G DDCFV S8QNSSVTIOQETVTZLIDLILRH
V VM IUVILTFSGQZIZILULILYZ KTZ KT FEFZ YT CTFV

4921 TGATATACAATTGARTAATGACGTTCGTGAT TATTTGTTGTCTARGATGACTAGTCTTCC 4980
*YTTIE®* * RS * L FV V * DD * §8 8§
DI QL NNUDVI RDYTLZL S KMTSTIL P
M I YN * I M TTPFUVIICCTULURZ®*TILVTF

4981  TAAAGATTGGCGTCTTATCAATAAATTTGATGTTATTAACGGTGTTAAAACTGTTAAGTA 5040
* RL A S Y Q * I * ¢ Y * RC * N C * V
K DWRULTIUNI KT EFDVTINGVYXKTVEKSZY
1 X I 6V LS INTILMILILTUVDLEKTILTILS

5041 TTTTGAGTGTCCTAATTCTATTTATATATGTAGTCAGGGTARAGACTTTGGTTATGTATG 5100
F ¥ V 8§ * F YL YN *¥ S 6 * RL WUILCM
F ECPNS I Y I CS QG KDVF G Y V C
I L sV LI LFIUYVVRVYIKTULVWMMY

5101  TGATGGTTCTTTTTATARAGCAACTGTTAATCARGITTGTGTTTTATTAGCTAAGAAGAT 5160
* W FFL *¥S§NC*¥S S§LCTFTISZS*ED
D G S F Y KATVNG QVCVLLATEKEKTI
VMVLPFIZEKOQILTLTIZXKTFUVFY* L RR

5161 AGATGTTTTGCTTACTGTAGATGGTGTTAATTTTARATCTATTTICTCTTACTGTAGGTGA 5220
R CF A Y CRUWOC®* ¥ * I Y F S Y CR*
D VLILTUVDGVNTF FI KS STISZSTLTVGE
* M F ¢L L *MVDLIULUWYILFIL L L * V

5221 AGTTTTTGGTARAATACTTGCTAATGTTTTCTGTCGATGGCATTGATGTTACTAAGTTAAA 5280
s FW *NTW* CPFDL * WH * CY * V K
VF?P 66 KIL GNVFCDSGTIUDUVTIZ KTULK
K F L VEKZYL VM FSVMALMTILTILSS®*

5281 GTGTAGTGATTTTTATGCCGATARAATTTTATATCAGTATGAARATTTGTCTTTAGCTGA 5340
v * ¥ P L CR*NUPTI SV * KFVF § *
¢ $ DFYADIKTIULYOQYENTZILSSTLTATD
$ vVvIiIFMEPIZ KT PFYTISMIE KT CTUL?TIL

5341 TATTTCTGCTGTACARAGTTCATTTGGGTTTGATCAGCAACAATTGCTTGCTTATTATAA 5400
Y PCCTZ XKV F I WV * 8§ ATTIATCTLTIL *
I 8 AV QS8 S PF G F DQQQULL A Y YN
I F L LY XKV HLGILTISUNWNUOCILULTITI
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5401  TTTTTTAACAGTATGTAAATGGTCTGTAGTTGTTAACGGTCCATTTTTTTCTTTTGARCA 5460
F F NS MM *MvV CSC*¥BRS I FTFTF * T
F L T V CZXKW®WSVVVNGTPTFTFSTFEQ
I F * Q YV NGL*¥LJLTVHTFT EFULTELNVN

5461 GTCTCATAATAATTGTTATGTGAATGTAGCTTGTCTTATCTTGCAGCATATTAATCTTAR 5520
Vs * *L L CECSUL S VYV AAZY * § *
S HNNCY VNVACLMTLAGQHTINLK
8 L I I I VMM *¥M *L VDL CCSTIUDLIIL

5521  ATTTAATARATGGCAGTGGCAGGAAGCATGGTATGAATTTCGTGCTGGCAGACCACATAG 5580
I * * M AV AGSMUV * I SCWOQTT *
F N KW QWOQOEA AWTYETFTRAGT RTPHR R
N L I NGS GRIKUHGMUNTFUVDLADHTI

5581 GTTAGTTGCTCTTGTTTTAGCTAARGGTCATTTTARATTTGATGAACCATCAGATGCTAC 5640
vV s ¢S CF S * RS F *» I ¥ *» T IRTZ C Y
L VAL VL AZKGHTFI KT FDEU PSDA AT
6 * L L L F *¥ L KV I L ¥ L M NHOQMTUL

5641 TGATTTTATTCGTGTTGTTTTGARACAAGCTGATT TATCAGGTGCAATTTGTGARTTAGR 5700
* F Y s cCFETS* F I RCUNUDLL™* I R
P F IRV VL XKQADZ LS GATIT CETLHE
L I L FVLF®*NIKILIYOQUVQF VN *

5701  ACTTATTTGTGATTGTGGTATTAAACRAGARAGTCGTGITGGTGITGATGCTGTTATGCA 5760
T YL * L WY * TTRI KZSCWC®*COCVYA
L I ¢CDCGTIXOQESRVY GV DAVMH
N L FVIUVVLNZEKTEKTYVILIVILMILILEC

5761 TTTTGGTACATTAGCARAGACTGATCTTTTTAATGGTTATAAGATTGGCTGTAATTGTGC 5820
F WYTISIEKDO®*XSP * YL *¥DUWIL*¥ILC
P 6 TDLAEKTODULFNGYZXKTIGCUNTCA
I L VH*QRUILTIUFIULUMUVIUZRILAUVTIUV

5821 AGGTAGAATTGTCCATTGTACTAAATTGAATGTACCATTTTTGATTTGTTCTAATACTCC 5880
R *» NCPDL Y * I ECTIU ¥ DULF * Y S
G R I VH CTI XKU LNV VUPZFILTITU CS SNDNTP
Q VEL S I VLUN*MYHTF*PFP VL ITL

5881 TCTGAGTAAGGATTTACCTGATGATGTTGTTGCAGCTAACATGTTTATGGGTGTAGGTST 5940
S BE * G FPT * * CCCS *¥ H UV Y G CRC
L S KDL P DDV V AANMTEFMG®GVGV
L *» VR I YL MMILL QLT CTLWUV* YV
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5941  AGGCCATTATACACATTTGRAATGTGGTTCACCTTACCAACATTATGATGCTTGTAGTGT 6000
R PL YTV FEMUWWP®PTULUPTOTTUL * C0L * ¢
G H YT HLEKGCGSUP Y QHUYDOAGCSUV
*A I I HI * NV VHLTUNTIMMMTILL YUYV

6001 TARRARATATACAGGTGTTAGTGGTTGTTTAACTGACTGCTTGTATCTTAAABATTTARC 6060
*XK I Y RC* WL FN*©L L V S * KTFN
K K Y¥YT@6VS GGCLTDCTL VYL KNTILT
L K NI Q VL VVV *¥ L T A CTITILI KTI *

6061 CCAGACTTTTACATCTATGTTGACTAATTATTT TTTGGATGATGT TGARATGGTTGCTTA 6120
P DFYTIVYVD*LFFG*XC*NU®GCL
Q T F T SMULTNV YT FTILODUDVEUMTVYaAY
P RLLHILGC®*ULITITFWMMZILIEKTWTILL

6121 TARCCCTGATCTTTCACAATATTATTGTGATAATGGTAAGTATTATACARAACCTATTAT 6180
* P * S FTTIULL *¥ ¥ § *¥ VvV L Y KT VY Y
N P DI 8 QY Y C.DNG K Y Y TIZXKU®PTITI
I T LI F HDNTITIVIMNMUVSTIIOQNILIL

6181 AAAGGCTCAGTTTAAACCATTITGCTARAGTTGACGETGTTTATACTAACTTTARGTTAGT 6240
K G 8 Vv ¥ ? I C ¥ 8 * R CUL Y *¥ L * yv 8
K A QF KPFAEKVDGVYV Y TUNT FI KTILV
*R'L S L NUHILILKXKILTTUVUPF IIL T IL 8 *

6241 TGGACRTGATATTTGTGCTCARTTGARTGATARGT TAGGTTTTARTGTAGATTTGCCGTT 6300
¥ T **Y L CS8S8 I E®**VRTF* CRTFAUV
G B DICAQLWNDI KTILGTPNUVDTELTZPTF
L bM I F VILNO*MIS*¥ VL M* I CR

6301 TGTTGAGTACAAAGTARCAGTCTGGCCTGTAGCTACTGGTGATGTTCTTTITGGCATCTCA 6360
c * vV Qg S N SL ACSBSTYWO®*CCFG I *
VEYEXKUVTVWPVATGDUV V L A SD
L L §$ T K * Q8 6L * L L VMILFUWHL

6361 TGATTTATATGTGAARACGTTATTT TAAAGGATGTGAAACTTTTGGTAAGCCTGTTATTTG 6420
* F I ¢ E T L F ¥ RM ¥ N F W * A C Y L
b L Y V X RYF KGUCETUPOGIKUP V I W
M I Y M * NV ILEKDV VXU LUILUV S UL L F

6421 GTTTTGTCATGATGAAGCATCATTGARTTCTCTTACTTATTTTAATARACCTAGTTTTAR 65480
VLS ¥ ** 38 I IETFSYDLTF * x T % P *
F CHDEA ASTILNSTILTZYTVFNZEKTZ®PSF K
G F VMMIEKHUHO®*ILL L ILINTILUVL
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ATCTGAAAATAGATATAGTGTTTTGTCTGTTGATTCTGTATCTGAGGAGTCACAAGGTAA
I * K *I * ¢ FVC?®*FCTI®*¥OGV TR *
S E N R Y S VLS VDSBSV SEESOQGN
N L K I piI VvV FCLLILYLRSHIKUV

TGTGGTTACTTCTGTTATGGAATCGCAGATTAGTACTAAAGAGGT TAAGTTAAAGGGTGT
C 6 Y ¥ CVY G IAD* Y * RG * V KOG C
vV vVvTSVMES QI ST KBV KUILIEKGV

M W L L L » W NR®RULV L KU RULS *¥ R V

TAGAAAGACTGTTAARATAGARGATGCTATTATTGTTAATGATGAAAATAGT TCTATTAR
* K D C * NRRGCY Y ¢ * % % K ¥ F Yy ¥
R KTV KTIEDATITIUVNDEWDNSS I K
L ER L LK * KMILL L LMMZEKTUVTILL

GGTTGTTARRAGTTTATCTTTAGTTGATGI TTGGGATATGTATITGACAGGTTGTGATTA
¢ ¢C * KPP I F S * CL G VY VF DI RIL®*L
vV VKK S L S L VDV WDMYT LTSGCDY
R L L XKV YL * L M F 66 I CI *¥ QV VI

TGTTGTTTCGGTTGCTAATGAATTGTCACGCCTAGTTARATCACCAACAGT TAGGGAATA
c¢cLec** 1 VTPS*¥ I TNS * G I
vV VW VAN ETILSRULUVYV K S PTUVREY
M L F 6L L MNTZCHA®*DLDNUHZQAQTILGN

TATACGATATGGTATTAAACCTATTACTATACCTATAGATTTGTTATGTTTAAGAGATGA
Y T I WY *T<YYYTYRTFVMTE EIZEKTZ R *
I RYGI K?PITTIUPIDILDLCLRDD
I YDPMVDLNLELLILYUL ¥ IOCYUV?*EMJ

TAATCAAACTCTTTTAGTTCCTAAAATTTT TARAGCAAGAGCTATAGARTTTTATGGTTT
* $ N S F S S * NF * S KS Y RTIDLWF
N @ TLULVPI KTIUFI KA ARATIIETFYGF
I I KL F*¥ FL KPF L KQETL®*NTFMYV

TTTGAAGTGETTGTTTATT TATGTTT T TAGT TTATTACATTTTACAAATGATAARACCAT
FEVVYYVYYLCUP*P1l1TTUPFVYK* * NH
L K WL P I ¥V F S LYLHPFPFTWNDIKTI
F * 8 6 ¢cCcL P M P LV Y Y IULQMTIIKU®P

TTTTTATACTACAGARATAGCTTCTARGTTTACTTTTAATTTGTTTTGTTTGGCTCTTAA
F L ¥ YR NSFPF ¥ VY F ¥ F VL F 6 8§ *

F YT TZETIOASI KT FTUPW¥NILVF CLAUILK
F F I L QK * L L S$LL L ICZPFUVWILIL
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7021 ARATGCTTTTCAGACATTTAGATGGAGTATATTTATARAAGGTTTTCTTGTTGTAGCCAC 7080
K CFSDTIO¥METYTIVYUZ KU RTPEFSCTCSH
N A F QT FRWSTIZFIZEKTG GTFTULVU VAT
K ML FRHILDGYV YL ¥ KV F L L * P

. 7081  TGIGTTTTTGITTTGGTTTAATTTTITGTATATAARTGTTATTTTTAGTGACTTTTATCT 7140
CVFVLV*FFVYEKCYTF?®** L L §
VFLFWPFNTFLYTIUNVTIFSDTFTZYHL
L ¢FfFCPFGVLTI FCI*MUDLFUL VTP I

7141  TCCTAATATTAGTGTTTTTCCTATTITTGTGGGAAGAATTGTTATGTGGATARAGGCTAC 7200
S * Y *CF S YFCGZ XKUNG CYUVDTZ KTGY
P NI SV FPIUFVGERTIVMUWIZ KA AT
F L I LV FVFULTVFILUWETZETLTILTGECG?®*RL

7201 TTTTGGTTTGGT TACAATTTGTGATTTTTAT TCTAAGTTAGGTGTAGGTTTTACAAGTCA 7260
F WPFOG Y NIL * F L F *¥ V RCURTETYEK S
F 6L VTICDTFZ<YSI KDILGV 6 FTS S H
L L VWULQF VIV FTITLS®*UV * V1L QV

7261 TTTTTGTAATGGTAGTTTTATATGTGAATTGTGTCATTCTGGTTTTGATATGTTGGATAC 7320
F L *W * F YM* I VS FWEFT¥*¥ YV G Y
F C NG S F I CELCHSGPF DMULDT
I F VMV VLY VNCVIILVILTIGC CHWI

7321 ATATGCAGCTATAGATTITGTTCAGTATGAAGTAGATAGACGTGTTTTATTTGATTATGT 7380
I ¢S YRVPFCSV * 38R *TOCTFTIO®*¥TILC
Y AAI DF VQYEUVDRIRVYVUILFDYUV
HMQVL *¥ I L F S MM K * I DV PF YL I M

7381 TAGTTTAGTCAAATTAATTGTTGAACTCGTTATTGGTTATTCATTATACACAGTATGGTT 7440
*F 8 Q I NC* T RUYWUILFTITIUHSMZYVY
$ L v XL I VETLVTIGYSIL YTVWFP
L vV * § N * L L NS L L V IHYTOQY G

7441  TTATCCATTATTTTGTCTTATTGGTTTACAATTATTTACTACATGGTTGCCTGATTTGTT 7500
L 8§ I I L S Y WPFTTITIVYVYMVYVAT*®*TF VYV
Y PLFCLTIGULQULPFTTWILPODTILF
F I HY FVILIL VYDNJYZLILHGT CTILTIC

7501 TATGTTAGARACTATGCATTGGTTGATTAGATTTATTGTATTTGTAGCTAATATGTTACC 7560
Y VRNYALVD*¥ I Y CTIUCS®* YUV T
M L BETMHWDYLIRUFTIUVZFEFUVANMILTP
L ¢* KL CI16 *L DL IL YL * L I C Y
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7561 PGCTTPTGTCTTGTTGCCGTTTTATATAGT TGTTACTGCTATGTATARAGTAGTTGGTTT 7620
¢ FCL VAV LY SCYCYV ¥ S8 S8 WF
A F VL LRFEFYTIUVYVYTAMYZ KVYVGTFEF
r L L §$ ¢ CG¢6F I *L L LLCTIZEK?*ILYV

7621 TATTAGGCATATTGTCTATCGTTGTAATAAAGCTCETTGTTTATTTTGTTATAAACGAAR 7680
Yy * A Y ¢CL WL * ¥ 5 WL FILIL * T K
I RH I VYGCNIZ KAGTCTILT E T CYZXKT RN
L L G I L 8§ M VY TIKTZLVVYFVINTE

7681 TPGTAGTGTTCGTGTTAAGTGTAGTACTATTGTITGETGGTGTARATTCGTTATTATGATAT 7740
L * ¢S C*V +*YYCWWOCNTSTILL *Y
C S VRVYVEKCSTIUVGE6GUVY IRYYDTI
1 VVFVLSVVLLILYVV *FVIWMI

7741 TACTGCTAATGGTGGTACTGGTTTTTGTGTTAAACATCAATGGARTTGTTTTAATTGCCA 7800
Y C *WWJYWTPFILC¥*¥TSMETZDLTF*¥ 1L P-
T AN 6 G T GG F CV XKHOQWDNOCZPE®NTCH
L L L M V VLV F YV LNTIWUNGT IV VDL TIA

7801 TTCTTTTARACCAGGTAACACTTTTATAACTGIAGARGCTGCTATAGRACTTTCTAAAGA 7860
F F *» T R *H F YN C®RS C Y RTF * R
$ F KPGNTTFTITUVEADAMLTIZETLSTIKE
I L L NQVT?TLIL * L * KLUL *NTFTILK

7861 GCTTAAACGACCTGTAAATCCAACTGATGCTTCACATTATGTAGTTACTGATATTARGCR 7920
A * T T C K SN * CF T L CS Y * Y *
L X R P VNZPTDASHYVVTDTIIEKDQ
s L NDL * I QL ML HTIM®*ILILITILS

7921 AGTTGGTTGTATGATGCGTTTGTTCTATGATAGAGATGGACAGCGTGTTTACGATGATGT 7980
$ WL YDHKFV L * * RWTATCLZR?*C
v 6 ¢CMMRLPFYDRDGQRVY Y DDV
K L VV * ¢V C S ¥4I EMDSVFETMM

7981 TGATGCTAGTTTATTTGTAGATATTARTAATCTGTTACATTCTAAAGTTAAAGTTGTTCC 8040
* ¢c* F I CR Y * * § VT T F™*S§ * § C 8§
pAS8L FVDIWNISNILILHEHSIKUVEKVVP
L ML VvV ¥ L * I L I I CY IDLKUDLZEKTULF

8041  TAATTTGTATGTAGTTGTAGTAGAGAGTGATGCTGATAGAGCTARTTTTCTGARTGCTGT 8100
* PV CSCSRE* C * ¥ g * F S ECC
N L YVVVVESDA ADRANTFTILNA AV
LI I CM* L * * RV MILIZETULTITF*MIL
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8101 TGTGTTTTATGCACAATCATTGTATAGGCCTATATTACTTGTAGACAAAAAGTTAATTAC 8160
cvLcrTITIUV*AYTITTZ CURGQEIEKTUVNDNY
vV FYAQ S L YRUPTIUDLUIL VDI X I KTILTIT
L CFMHDNHBCTIOGIL Y YL * T K § * I

8161 TACAGCTTGTAATGGTATCTCTGTAACCCAGACTATGTTTGATGTTTATGTTGATACTTT 8220
¥ $L *W YL CNZ PDVYVS*¥ COLGCS* Y F
T A CNGISUVTOQTMTETDVYZYVDTF
L QL VMV SIL *PRUILCILMT FMILTIITL

8221  TATGICTCATTTIGATGTTGATAGARAGAGTITTAATAATTTTGTTAACATTGCTCATGC 8280
Y V8 F *¥C* *KETF* *x FC*HCSC
M 8 HFDVYDREKT ST FNNTFVUNTIAHA
L ¢LILMULIEZRVTILTITIEITZLILTTILTILM

8281 TTCTCTTAGAGAGGGTGTGCAATTAGAAAAGGTTTTAGATACTTTTGTGGGATGTGTACG 8340
F S *RGCAIURIEKTGTPFRTYTFTC CGWMG¢ CT
$ L REGVYV QL EKUVULDTTFVGCV R
L LLERUVCDN*KRTPFOP*¥TIILILWDUVY

8341 TAAATGTTGTTCCATTGATTCAGATGTTGAAACAAGATTTATTACTARATCTATGATATC 8400
*M L FH * F R C * NKTI VY Y *¥ I ¥ DI
K C¢CCSsS I DSDVETRT ETITI KSWMI S
VNV VPLIQMYMDLEKQDILILILNIL®*Y

8401 TGCAGTAGCTGCTGGTTTGGARTT TACTGATGARAATTATAACAATTTGGTACCTACATA 8460
c s s CcCwWw&PFG1I Y ** KL * QF G T VY TI
AV AAGTLETFTUDETUNTYNNTDLVZPTY
L Q * L L VWNUIILMEKTITITTIUWYTDL H

8461 TTTARAGAGTGATAATATTGTAGCTGCTGATTTAGGTGTTCTTATACAGAATGETGCTAR 8520
F KE* * Y CSC®* FRCS YTEWSC*
L K S DNI VAR ADU LGV VILTIQQUNGAK
I *R VvV IIUL*LUL I * V FLVYZRMU YL

8521 GCATGTACAGGGTAATGTTGCTAAGGCAGCTAATATTTCTTGTATATGGTTTATTGATGC 8580
A CTG* CC* G S * Y F L Y MV Y *C
HV QGNVRARZKXKASBABNTISTCTIUWTFTITDABA
$ M YRVYVMILILROQLTITVFILVYGTIL L M

8581  TTTTAATCAACTTACTGCTGATTTACRGCATAAATTAAAAAAAGCATGTGTTARRACTGE 8640
F * 8§ T Y C ¥ FTA * I KXKSMGCGC*¥N W
F N Q L T A DL Q H K L K KA O CUV KT G
L L I N L L LI VYSTINO®*I KIEKTUEVYTUILIEKTL
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8641 CTTGARGTTAAAATTGACTTTTAATAAGCARGAGGCARGTGTCCCTATTCTTACAACACC 8700
L EV KIDUPF* * A RGEKOCZP VY S Y NT
L KL KL T” P NI XK G QEW ASUV®PIULTTTZP
A * § ¥ N * L L I S KR QV S L F L Q@ H

8701  CTTTTCACTTARAGGAGGTGTTGTATTGAGTAATTTGTTATATATATTATTTTTTGTTAG 8760
L FT *RRCCTIE®*T FUVIVYTITITFC *
F S LKXKGGUV VL SNTZELTILYTIU LFEFTFPFUVS
P FHLKEUVTILTY*UViIcyYTIZ Y?YTFTL L

8761 TTTARTCTGTTTTATATTATTGTGGGCTTTATTGCCTACATATAGTGTTTATAAGTCTGR 8820
FNLPFVYITIVGEGFTIATZYTI®*OCCTLL %y *
LICPFIDTLWALTILEPTTZYSVYZ KSD

Vs VL YYCG6L YCLHTIUVTETISL

8821 TATTCATTTGCCTGCTTATGCTAGTTITTAAAGTTATTGATAATGGTGTTGTTAGAGATAT 8880
Y § P aCL C*¥ P * g Y * ¥ @§W CC * R ¥
I HL P A Y A S F KV I DUNGV VYV R DI
I P I CL LML VL KILILIMMVYULIL E I

8881  TTCAGTTAATGATTTATGTTTTGCTAATARATTTTTCCAATTTGATCAATGGTATGAGTC 8940
F 8 * *x F M F C* * I F P I * 8§ MV *x v
S VNDDLCTF ADNI KTFEFTFO QT FDGO QWTYTE S
F Q L M I Y VILZLINTPETSUNTILTIUNTGHMS

8941 CACTTITGGGTCTGTTTACTATCATAATTCTATGGATTGCCCTATTGTAGTGGCAGTTAT 9000
HFWVCLDL S * F Y GDLPYCS G S Y
T F 6 S V Y Y HN S M DOCZ®PTIUVVAUVM
P L L GL FTTITITIDILWIATLTIL®*XUWWOQTI.L

9001 GGATGAAGATATCGGTTCTACTATGTTTAATGTTCCTACTAAAGTTTTGAGACATGGCTT 9060
G *RY RF Y YV * ¢C8S Y * 38 FETUWTL
D EDTIG S TMU FDNUVZPTT KV L RUHGTF
WMEKTISVILCLMTFTULTILIEKTF* DMA

9061  TCATGTTTTACATTTTTITAACTTATGCATTTGCTAGTGATAGTGTTCAGTGCTATACACC 9120
S ¢CFTF FUNILCTITGC®** 08 VL Y D
H VL HFUILT Y AU FPF ASD SV QC VYT P
F M FYIU F** L MHLTILUV IV PF S A I H

9121 ACATATTCAGATTTCTTATAATGATTTTTATGCTAGTGGTTGTGTTTTATCATCTTTGTG 9180
T ¥YSDPFUDL * * FLC®*WULCUVPFPTITITFV
HI QIS Y NDUFYASOGTCUVL S S8 L C
H I FRPF L I MIUPFMULVYVVVFYHILC
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TACTATGTTTAAAAGAGGTGATGGTACACCACAPCCTTATTGTTATTCAGATGGTGT TAT
Y Y V* X R *¥W%w Y TTS$D5LDL UL FRUWCY
T ¥ F K R G DT PHUPYCY S DGV M

vV L CL K E YV ¥ VHHEHIILTIUVIGQMYVIL

GAAGAATGCTTCTTTGTATACATCTTTGGTTCCACATACACGTTATAGCCTTGCTAATTC
EECFFVYI PGS ®P?TYTIL ¥ P C*F

XK ¥ A 8L YTSLV PHTRY S L ANS
* R M L L ¢ I HL WUFHTIUHVYV I AUILTILTI

TAATGGTTTTATARGATTTCCTGATGTTAT TAGTGAAGGTATTGTACGTATTGTAAGARC
* § F Y K I 8 * ¢ Y * ¥ R Y C T ¥ C K N
N G F I RFPDUVISETZGTIUVRTIUVRT
I M VL *pF L MILILVKVLY VL *E

GCGCTCTATGACTTATTGTAGAGTGGGTGCATGTGARTACGCCGRAGAGGGTATATGTTT

AL YDLIL *S 6GCM*I RRIRGTYMTFEF
R S M TYCRVGACEYA AETETGTITCTFEF

R A L * L I ¥V E WV HVNTZPZE KR RUVYYV

TAATTTTAATAGTTCCTGGGTTTTGAATAATGATTAT TATAGAAGTATGCCTGGARCTTT
* fF ¥ * F L G F E * * L L * K Y A W N F
¥ F N S S WV DILNDNDY YRS MZPGTF
L I L I v P GPF*IMTITITIZEUVCTLTETL

TTGCTGGTAGAGATCTTTTTGATTTGTTTTATCAATTTTTTAGTAGT TTAATTCGTCCTAT
L W * RS F *F VL S I F * *¥ F NS S Y
¢ 6 R DL FDLF Y QVPF F 8 8§ L I RPI

F VVETIZP®PILTICPFINZFILVV *¥ F VDL

AGATTTCTTTTCTCTTACTGCTAGTTCTATTTTTGCGAGCTATATTGGCTATAGTTGTTGT
R F L P S8 Y C* F Y FWS Y I GY S CC

p F F $SL TASSTIUFGAITLWSABTIUVUVYV
* 1 8 FL L L L VUL F L EL Y WDL * L L

CTTGGTTTTTTATTATTTAATARARCTTAAGCGTGCTTTTGGAGATTATACTAGTGITGT
L 6 FLL FNZKT*ACTFW®WIRTILY™*CC

L V F Y YL I KULE KR RAPFGDTYTSVYV
s wFf PI I * *NILS VDL L ETITIUDILUVTL

AGTTATAAATGTTCTICTTTGGTGTATTAATTTTCTTATGCTTTTTCTTTTTCAAGTTTA
s Y K ¢¢C¢CL VY * FS YAFCUPF S S5 L

v I NV VvV VW CTINPEFTLMILEFEFVFQVY
* , * M L L F 6 VLI FLCVFULTFTFKF
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TCCTATTTGTGCATGTGTTTATGCT TGTTTTTATTTTTATGTAACATTGTATTTTCCTTC
$ YL CMCLCLPFDLFLCWNTIUVTESTFE
P I CARCVYACTPFYVPFYVTLYTFUP S

I L F VHVY FMUILVF FTITVFMMS®*®HTCTITFTL

TGARATTAGTGTAATTATGCATTTGCAATGGATTGTTATGTATGGTGCTATAARTGCCTTT
* N * C N Y AF AMDCYVWOCVYNA ATF
E I 8§V I MHDL QWTI VMY GG AIMMTZPTF

L KLV *L CICDNGULULTCGCMU VUL *CTUL

TIGGTTITGTGTCACATATGTAGCTATGGTTATTGCAAACCATGT TTTATGGTTATTTTC
L VL CHTICSYGYOCI KUZ®PZCTPFMUVTITF

WPFCVTYVAMUYIANUBHVYVIL WL F S
F 6 F V 8 HN * L WILLQTMUP Y G Y F

ATATTGTAGGAARATTGGTGTTAATGTATGTAGTGATAGTACATT TGAAGARACATCTCT
I L * E N WC * CM * ¥ ¥ Yy 1T * R N I 8§

Y CRKIGVNUVYCSDSTPETETSIL
HI VG KUL VLMY VYV IV HILIXZ KIHTIEL

TACTACTTTTATGATTACTAAAGATTCTTATTGTAGATTAAAGAATTCTGTTTCTGATGT
Yy ¥ F YDY * R F L L * I KETFCTF * C
T T F M I T KD S Y CRUIL KUNGS V S DV
L L LL * L LKTIUILTIUVDS®*RTIULTFTULM

TGCCTACAATAGATATTTGAGTTTGTATARTAAGTATCGTTACTATAGTCCTAAAATGGA
c L Q * I FEVFV * * V S5 L L * W * N G
A Y NR Y L S8 L Y NI KUVYU®RUY Y S G K MD

L P TIODTI®*VYVYCTITISTIUVTTITVYVIZ KW

TACTGCTGCCTATAGAGAAGCGGCGTGTTCTCAGTTAGCTARAGCTATGGAARCATTTAAR
¥y ¢ CcCL*R S GV F S VS * S Y G N I *
T A A Y REAWAABATCS QL A KA AMETTFPFN
I L . P I EXKRRVYV L S * L KL WZKUHUL

TCACAATAATGGTAATGATGTCTTATACCARCCTCCTACAGCATCTGTTTCTACATCTTT
8§ ¢ *wW* * CLIPTS Y S IOCTFUVYTIF
HNNGNDUVL Y QPPTTASUV S TS F
I T I M VMMSYTNILDLOQEHTILT FTILHTIL

TTTGCARTCAGGTATTGTARAGATGGTATCTCCTACGTCAARAATTGAACCTTGTATTGT
F A I RYCZEKDGTI S Y V KDN* T L Y C
L Q8 6 I VXKM VS PTSKTIETZ®PTC CTIUV
F CNQVL* RWYLLROQEKUDLUNIUILVYTIL
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10261 TAGTGTTACTTATGGTAGTATGACTTTGAATGGTTTATGGTTAGATGACAAAGTTTATTG 10320
*C YL W *YDVPFETWT EMYVYR®*Q S$TL L
S VT Y E S M TLUNGTILTWILDUDIEKUVYS?C
L VL LMV V * L * MV Y G * M T K F I

10321 TCCTCGTCATGTTATATGTTCATCCTCTAATATGAACGAACCTGATTATTCTGCCTTATT 10380
S 8 8 CYMPFTIUL * YEZRT®*TL P FOCULTI
P RHUV I CS S5 B3 NMUNETPTDTYSATILTL
VL VMILYVH®PZLTIO®*TUNZLTITITILTZPY

10381 GTGTAGAGTTACTCTAGGTGATTTTACTATAATGTCTGGTCGGATGAGTTTAACAGTTGT 10440
V ¥ $ YSR*F Y Y NV WSDETFHU NS C
CRVY TLGDFTIMSGRMSTILTUVYV
CVEULZGL™* VIDLLT®*CLVG* YV * g

10441 GTICTTACCAGATGCAGGGCTGTCAACTTGTTTTGACAGTCTCTTTACAAAATCCTTACAC 10500
VL PDAGLSTCFDSTILIFTIZ KSTILH
S ¥YQMQGCQL VLTV STIL@NT PZ YT
¢ L TRCRAVUDNULTF* Q8L Y XK I L T

10501 TCCAARATATACTTTTGGTAATGTTAAACCTGGTGAAACTTTTACTGTTTTAGCTGCGTA 10560
S K I YFW* C*¥T g ** NF Y CUFSCYV
P KYTPOGUNUV KPGETTFTUV L ARAY
L QN I L LVMILNILYVEKTLTELTELTFPF* L R

10561 TAATGECCGACCACAAGGGGCATITCATGTTACTATGCGTAGTAGTTATACTATTARAGG 10620
*WPTTRGTI S CY Y A * * L Y Y * R
N G R P Q GA F RV TM®RS S5 Y T I K G
I M A DHEKGHFMILCVVVITZILTILK

10621 TICTTTTTTGTGTGGCTCATCTGGATCTGTTCGTTATGTATTAACAGGTGATAGTGTTAA 10680
FPF VWV MWICUWILCTINTI R* * ¢ *
S FPL CG S CG SV G6GY VLT GD S V K
VL FCVGEGHVYDILL VMY *QVIVTL

10681 GITTGTATATATGCATCAATTAGAGCTCAGTACTGGTITGTCACACTGGCACTGATTTTAC 10740
VCIVYASIRAQYWIL SHUWUH*TF Y
FVYMHQLETLSTOGC CHTGTTDTFEF T
$ L Y ICIDNO®*¥SSVLVVTILATLTITL

10741 TGGTAATTTTTATGGTCCATATAGAGATGCTCAAGTTGTACAGTTGCCAGTTARGGACTA 10800
W * FL WS I * RCSSCTVAS*G L
G NF Y GPYRDAQVY QLUPVKTDY
L VIFMVHIZEMTELIE XTILVYSCOQTLURT
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10801 CGTCCAGACTGTTAATGTTATTGCTTGGCTCTATGCAGCTATACTTAATAATTGTGCTTG 10860
R PDC*CUYCDLADLTGCSTYTH* * L CL
VQ TV NV IAWLYA AATITLUNINTEC2 RZUW
TS RLLMMILLLGS M QLY LI I VL

10861 GTTTGTACAAAATGATGITTGTTCTACTGARGATTTTAATGTTTIGGGCTATGGCAAATGG 10920
vVCTZEK®*¥CDLPFY®*RT F* CL GY G K W
F VQNDUVCSTETDTFNUVWAMN ATNG
G L Y KMMF VLI KIUILMEFTGTILTUWOQM

10921 TTTTAGCCAAGTARAAGCAGATCTTGTCTTAGATGCTTTGGCTTCAATGACAGETGITTC 10980
F * P S KSRSCUILURTZ CTFGTFUNUDTRTECECTF
F S QVKADTILVTILDA ALA ASMTGTV YV 8§
VL AK * KQIULS *MILUWILOGQZ®*QQUV F

10981 TATTGAAACTTTATTGGCTGCTATTARGCGTCTATATATGGGATTTCAAGGTCGTCAAAT 11040
¥ * NF I G CVY * A 85 I Y G6GI SRS S N
I ETULULAATII KU RDLUYMGT FQGT ROQTI
L LKL YWILLL SV Y IWDTFIKVYVUVK

11041 ACTAGGAAGTTGTACTTTTGAAGATGAATTGGCACCTTCTGACGTTTATCAACAATTGGC 11100
T R KL Y F * R *¥ I T F * RL S T I G
L 6 s CTFEDETUILA ATPSTUDVYQOQT5L A
Y * EVYVYLLKMNUWEHEILTILTT ETIUNNUNGW

11101 TGGTGTTARATTGCAATCTAAAACARRAAGATTTATTAARGAAACAATTTATTGGATTTT 11160
W e+ I A1 *NEKIEKTIY**RNUNTULTLTDTF
G VKL QS KTI XKRTFTIIEKTETTITYWTIHL
L VL NCVNTU LZEKGQEKDILTULZE KTZE KT QT FTIGTF

11161 GATATCTACATTTTTGITTAGTTGTATAATTTCTGCATTTGTTAAATGGACTATATTTAT 11220
DI YIFV*DLYNTFQ CTICGC®*HMODEYTISZTY
1 $STFDLFSCTIISAFV YVE KT WTTITFEHM
*YLHFCLVUY *FLHILZLNGTILVYTL

11221 GTATATTAATACACATATGATTGGTGTTACATTATGTGTACTTTGTTTTGTTAGTTTTAT 11280
VY *YTYDWOCYIMOCTTILUPFOC C* P Y
Y I N T HM I GV ®TLCVTILCTZ FUVSTFM
CILIHTI*¥LVLHYV Y FVILIL VDL

11281 GATGTTACTAGTTAAACATAAGCATTTTTATTTGACTATGTATATAATTCCTGTACTCTG 11340
bveTs* T *AFL FDYUV YDNSCTIL
M L L V XKHKUHBRRVPFYULTMYTITIUZPUVIL C
*»€Y * L NI S IUPFI* L CTI ¥ F L Y S
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11341 TACCTTGTTTTATGTARATTATTTAGTTGTTTATAAGGAAGGTTTTAGAGGTTTITACTTA 11400
Y L VLCEXKUDLFSCDL*¥GRTF * RFEF YL
T L FYVNJYTLVVYEKETG GPFRGTF T Y
VPCFM®*TII*XTLFTIRIEKTUYVLETUVTILIHL

11401 TGTCTGGCTCTCATATTTTGTTCCTGCTGTGARTTTTACTTATGTTTATGAAGTATTTTAE 11460
¢ LALTIVPFPCSCCETFZVYILCL *¥ 8§ TITL
VWULS Y FV?PAVNTFTYUVYEUVT EFY
M §$ 6 S HIULFTILUDYL*ITLDLMTFMTZEKTYF

11461 TGGTTGTATTTITATGTGTITTTTGCTATTTTTATARCTATGCATAGTATTAATCATGACAT 11520
WL YPFMCPCYVFVYNZYA®* Y *x g * H
G C I L CV FATIVFTITMMHTESTINUBHTIDTI
MV VFYUVPFLLFIL*TILO CTIUVTILTIMT

11521 TTTTTCTTTGATGTTTTTGGTTGGTAGAATAGTTACTTTAATTTCTATGTGGTATTTTGE 11580
FF FDVFGW*NS Y F NV FYVV P W
F S L M FL VG6GRIVTZILTISMEUWYTFG
F.PL * CF W1 VE¥*¥ L L * P L CG6TI L

11581 GTCGAATTTAGRAAGAGGATGTTTTGTTATTTATTACAGCCTTTTTAGGTACTTATACATG 11640
VEFRIRGO CTPFUV I VY Y S5LFURUYTULVYM
S NLEEDVLLFITATFILGTTYTUW
G RI *KXKRMTFOCYLIL QEPF * VL I H

11641 GACCACTATTTTGTCATTAGCTATAGCAAAAATTGTTGCTAATTGGTTGTCTGTTAATAT 11700
bRHRYFV IS Y S5 KNCC®*¥ L VVC * Y
T T I L L ATIAZ KTIUVANUWILS VNI
6 P L ¥F CH*L * Q KL L L I G CUDL L I

11701 ATTTTATTTTACAGATGTACCTTATATTAAATTGATTCTCTTGAGTTACTTATTTATAGE 11760
I L FYRCTILY®* IDSTILETULTELTIZYR
F Y FTTDVPYTIIXKILIILILS YTLPFTI G
Y F I L QMM YL I L N * P S * VvV T Y L, *

11761 GTATATTTTATCTPGTTATTGGGGATTTTTCTCTCTTTTAAACAGTGTTTTTAGRATGCC 11820
VYFILLUDLGTIVFUDLSPFEKO QG CTF*NA
Y I L S CVYWOGPFVPSILLNGSUVP PR RMTP
G I FYDLVIGDTFSTILTPFO*TVFTLEC

11821 TATGGGTGTTTATAATTATAAAATTTCTGTTCAAGAATTGCGTTATATGAATGCTAATGE 11880
Yy ¢ L *L * N F C S RIAILTYETGC®* ¥y
M GV Y NVY XISV QEUDLUIRTYMNA BANDG
L WV F I I I KV FLFIZERKDNCUVI *NMNMILM
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11881 CTTACGTCCACCTCGTAATAGITTTGAGGCTATTTTGTTAAATTTAARACTGCTTGGAAT 11940
L T s TS * *F *¥ G Y FVEKTFIZ XKTAWN
L RPPRDNSPFEATIULLWNILZIXKTILITULSGTI
A 'Y VHL VIVILRILFT C®*TIO®*NTZGCTULE

11941 AGGTGGCGTGCCAGTTATTGAAGTCTCCCAARTTCAATCAAAATTGACTGATGTGARAATG 12000
R WRAS Y * S L PN STI KTIUDS®*TCEM
G GV PV IEVYSQIGQSKILTDVEKTCSC
* V A C QL L K S PKTFUNQUN* L M * N

12001 TGCTARTGTTGITTTGTTAAATTGTTTACAGCATTTGCATGTTGCTTCTAATTCTAAGTT 12060
¢c ¥ CCFVERKLVPFPTATPA ACT CTE * P % v
A NV VLLNGCILUG QHTILHVYVYASNISTI KL
VL ML FCZ*¥IVYSIOCMTZELTILILTITL S

12061 GTGGCAGTATTGTAGTGTTTTACATAATGAAATACTATCTACTTCAGATITGAGTGTAGC 12120
VAVYL *»CF T *¥ * NTTIVYVFURTFPFETC S
wWQYCSVLHUNETLITLSTSDIL S V A
C 6 s I VVF Y IMZEKKTEYUVYULL QI ¥ v *

12121 TTTTGATAAGCTTGCTCAATTATTGATTGTTTTATTCGCCAATCCTGCTGCAGTTGATAC 12180
F * * A ¢ 8 I I DCVFPTIURTZGQS ST CTC CS S * Y
FDKDILAQLLTIVYLTFA ATNTPA AATYTEDT
L L I 8L L NZY*LFYSUPTITULULGQTLTI

12181 TAAGTGTC.TTGCAAGTATAGA'I'GAAGTTAGCGATGATTATGTTCAAGA’I‘AGTACCGTT'I“I‘ 12240
* vV 8 CKY R *SsS *R * L C SR * Y RTF
K ¢CL A S I DZEVYVY SDDY VYV QD ST VDL
L § VL Q V *M KL AMTIMMT FZE KTIUVTZPTF

12241 GCAGGCTTTGCAARGTGAGTTTGTAAATATGGCTAGTTTTCTTCAATATGAAGTCGCAAA 12300
A G FAZKO®* VCEKYG6™*FC* I * 8§RK
Q AL QS EFVNMAMASTPUVETYEV AK
CRLCEKV L * I WILVLILNMIZESQ

12301 GRAARATTTGGCTGATGCTAARAATAGTGGTTCTGTTAATCAACAACAGATARAACAGTT 12360
E KF G *C *K*WFC*¥ S TTUDI KTV
K N L ADBAZKNSGSVVNQOQOQTIZE KO QL
R K I WLMUILIZKTIVVYULILTIUNIENIUR®™*NS

12361 AGAARAAGCATGTAATATAGCTAAGTCTGTGTATGAACGTGATARAGCTGTAGCTCGCAAR 12420
R K S M * Y 5 *V CV * T * * 5 C s S Q
E KA CUWNTIAKSUVYERUDIEKA BAUVARK
*K KH VI *L SL CM®NUV I KTUL™*TL A

FIG. 2 CONT.



WO 2006/007795 PCT/CN2005/001088

25/201

12421 ACTTGRACGTATGGCAGACCTAGCACTTACTAACATGTATARAGAGGCTCGGATTAATGA 12480
T * T Y 6 R P S T Y * RV # R G S D * *
L E R M A DL AL TNMYUY KU EOARTIWUND
N L NVWQT®*HILLTCTIZ KT ERDLGTELHM

12481 TARGAAGAGTARAGTTGTTTCCGCTTTGCAGACAATGCTTTTTAGCATGGTTCGTAAATT 12540
*E E * $ CFRFADTU A ATPF*¥ HG S * I
K KSsS KVVSALQTMILPFSMUYVREKTL
I RRV XKL FPLCRU QOCTPFTILAMWTPEFUVN

12541 GGATARTCAGGCTTTAAATTCTATTCTGGATAATGCTGTTAAAGGTTGTGTACCTTTGAG 12600
G * 8 G FKPFVY S G ¥ CC@®*QRULOC CTTFE
D NQAIL NS ILDUNA AVYVEKGT CUVPTIL S
W I I RL*¥ I L F WIMTIELTILTIEKTYUVYTL *

12601 TGCTATTCCAGCATTGGCTGCTAATACTTTAACTATAGTAATACCAGATARACAAGTTTT 12660
cC ¥y s s I 6cCc*Y ¥ NY S NTU R®*T S F
A I PALAANTUILTTIUVIZPDI KU GOQVTF
VL FQ HWULILIUDL * L * * Y 0 INJIZKTF

12661 TGATAAAGTTGTTGATAATGTTTATGTTACATATGCTGGTAGTGTATGGCATATACAGAC 12720
* ¥ §8¢C * ¥ C L C Y I C W * CMA AYTOD
DKV VDNV Y VT YAGSV WHTIOQT
L T KL L IMPFMILIHMLUYVVYYOG6I YR

- 12721 TGTTCAAGATGCTGATGGTATTAATARACAGTTAACTGATATTAGTGTTGATTCTAATTG 12780
C 8 RC * W Y * % T VN * Y ¥ ¢ % p % L,
VQQDADGTINIE KU OQLTUDTISVDSDNW
L F KM LM VEILINS®*TLTITILVILTITUDL I

12781 GCCTCTTGTTATCATTGCGAACAGGTATAATGAAGTTGCTAATGCTGTTATGCAGRATAA 12840
A S CYHUCEHQ QUV ¥ * 8 ¢C* CCY A E *
P L VIIANRYUNEVANA AV MOQNN
G L LL s LRT?T G I M KILILWMILILCRTI

12841 TGAGTTGATGCCTCATARATTARAAATACAAGTTGTTARTAGTGGTTCTGATATGAATTG 12900
* vV DA S *¥ I KNT S C * * y F * ¥ B L
E L M P H KL KTIQV VNS 6 8 DMNC
M $ *CL I N * KY KLL IV VDL I *I

12901 TAATATTCCTACTCAATGTTATTATAATAATGGTAGTAGTGGTAGAATAGTTTATGCTGT 12960
* ¥ S Y S MULDL * *y * +kyg x N S L CC
N I P TQCY Y NDNGS S$ GRI VYAV
vVIFDLLUNVITITIMVUYVVYVYVVE®*TFTMIL
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TCTTAGTGATGTTGATGGTCTTAAGTATACTAAGATARTGARAGATGATGGAARARTTGTGT
§ # ¥ ¢ ¥ W 8§ *x VY * DNEZRT*WIEKTILC
L 8 bDVDGULI X VYT KIMIE KU DUDGEGNUNTCUV

F L VML M VL 8 I L R * * KMMTETIUV

TGTTTTAGAGCTTGATCCTCCTIGTAAATTTTCTATACAAGATGT TAAGGGACTTARAAT
¢c FRA * S8 SL * I PYTURTUGC®*¥ G T * N
VLELDZPU®PZCI KPS I QDUVIKSGTLIZKI

L F* § LI LL VNV FPULVYI KMZILZRTUDILK

TAAGTATCTTTATTTTATTAAARGGATGTAACACTTTAGCTAGAGGGTGGGTTGTTGGTAC
* VS8 L FY * R M* HF 8§ * RV 6 CW Y
K YL Y P I KGCDNTUILARTGWVYVVGT
L $s I P I L L KDV TDL *LEG GG GTUIL L V

TTTATCTTCAACRATTAGATTGCAGGCTGGTGTTGCTACTGAGTATGCAGCTARTTCTTC
F I FNUY¥ * I A GWOCCY *V C S * FF
L 8 8 TIURULQAGVATETZYAANS S S
L ¥ L Q QL DCURTILVLLIL S MOQTULTITIL

TATACTTTCATTATGTGCATTTTCTGTAGATCCTAAGAARACTTATTTAGATTATATACA

¥y T ¥ I MCIVFCRSO*X ENILT FIRTILYT T
I L 8L CAVF S VDUPI KI KTTZYTILODVYTIOQ

L ¥ F H Y VHUPFPIL *¥ I L REKTILTIG*¥ I I Y

ACARGGTGGTGTACCTATRATTART TGTGTTARAATGCTCTGTGATCATGCTGGTACTGG
T RWCT YUN¥*¥ L C*NATL ¥ 8 CW VYW

Q 6 6 VP I I NCVIXKMTUILTCGCDUHA AGTG
N KV VYL * L I VL KCS UV IMZELUVYVTIL

TATGGCCATTACTATTAARCCTGAGGCTACTATTAACCAAGATTCTTATGETGGTGCCTC
¥ G H Y Y * T * 6 Y Y * PRPFIL WUWOC DI
M A I T I KPEATTINO GDS S Y G G A S8

VW ?P?ULLLWNULIRTILIILILTTI XTITILMU VUVE

AGTTTGTATTTATTGCCGTGCACGTGTAGAGCATCCRAGATGTAGATGGTATATGTARATT
§ L ¥ L L PCUTCRASI RUGOCIRWUY M * I
v I YCRARUVEU HBPDV VDG GTITC G CTIE KDL

Q r VvV F I A VHV * S I QM*MV Y VN

ACGTGGTARATTTGTACARGICCCTTTGGGTATARAAGATCCTATTCTTTATGTGTTAAC
T W*I CTSU?PFGYU KZ RS SYSTIL CUVDN
R 6 K F VQV?PZLGTIIKUDUPTITULYUVTLT
Y v VNDLYKSIL WV * KIULFUPFMC *
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13501 ACATGATGTTTGTCAAGTCTGTGGTTTTTCGAGAGATGGCAGTTGTTCCTGTGTAGGTTC 13560
T * ¢ L § S L WPFILETZRUWOQTILPFTILTCR RF
HDVCQVECGTFWRUDGSTCSCV G S
HMMEFVKSVVF F GEMAZAVYVYZPUV * vy

13561 ARGTGTCGCTGTTCAATCTAAAGATTTAAATTTTTTARACGGGTTCGGGGTACTAGTGTG 13620
K CRCS8 I *RTFUE KTFTFTZ KT RVYVIRGTS V
S VAV QS KDILUNTFILNGTFEFTG GV LV *
Q Vs L FNZILIEKTI®TITF*TOGS G Y * ¢

13621 AATGCCCGGCTAGTACCCTGTGCTAGTGGTTTATCTACTGATGTTCARTTAAGGGCATTT 13680
NARLVEPCASGDLSTDVQZLURATF
M PG * Y P VILVVYLILMEFWNW®*GHTIL
ECPASTLC®*WEFTIZY®*OCCSTIZ KTGH]I

13681 GACATTTGTAATACCAATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGT 13740
DI CNTWNZ RAGTIGTILTVYVYIE KV VNT CTCR
TFVIZPIETLV®*VYITIZ KT®*TIUVAUV
*H L * Y Q *S WYRT EFTITLT®Y*XSTETLTL P

13741 TTTCAGCGTATAGATGACGACGGTAATARATTGGATAAGTTCTTTGTTGTCAAAAGAACT 13800
F Q R I DDDGUNIE KULDI KT FTFUV VKT RT
F 8§V *M¥M TTVIDNWISSILDL S EKTETL
F s A YR * RR * * I 6 ** VL CCQ KN

13801 AATTTAGAAGTTTATAATAAAGAGAARACTTATTATGAGTTGACTAAAAGTTGTGGTGTT 13860
N L EV Y NIEKEZ KTVYVYETLTUEKSTCG YV
I * XK F I I KRZKUILIMS* L KV V VL
*FP RS L * * RENUILUL * VD * KL W C

13861 GTGGCTGAACATGATTTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTT 13 920
VAEUH®RTDZFPF¥TTFDTIDGSI RV PHTIUV
WL NMISLHILIILMUYVVYVYVACHTI®*TF
c 6 * T * F L Y I ¥ Y ¥y ¥ 8§ R AT Y 8

13921 CGTAGGRATCTTTCAARGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGAT 13980
R RNUL S XKYTMULDILCYATLURIUBHETPETD
V66 I FQ S I LC®* I FAMUHTCUVYVTITIULTI
$ *BE S F KV Y YVRSILILG CTIA AT ST P *

13981 CGTAATGATTGTTCAATATTGTGTGAARTTCTTTGTGAGTATGCTGATTGTAAAGRATCC 14040
R NDOCSIULCETITULGC CETZYA ADTG CIZ KTES
v M I VQYCVEKTFTPVSMILTIVIEKTNEP
§ * * L F N I V * N SUL * V C * L * R I
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14041 TACTTTTCTARGABAGATTGGTATGATTTTGTTGARARTCCTGATATTATTAATATATAT 14100
Y F 8 KKDWUYDVPFVEWNTPTDTITINIZY
T ¥ L RKIGMITILULIEKTIT LTIULILTIUVYTI
L L F * B R L V * F C * K S * Y Y * Y I

14101 ARARRATTAGGCCCTATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACC 14160
K XL GP I F NRALTILNTUVTIFA ATDT
KN ** AL FLIETGLTYZILIULSTFTILOQTTEP
* K I R P Y F * * § F T ¥ Y CHTF EFTGCTR RH

14161 TTAGTTGARGTAGGTTTAGTTGGTGITTTAACTTTAGATAACCAAGATTTGTATGGTCAR 14220
L VEV 6L VG VI TULUDUNGQDTILY G Q
*L K *V *L VF *L * I TZ KT IGTGCMZ VN
L 8 * S RF S WCUPF NV FR * PRV F V W 8

14221 TGGTATGATTTTGGTGATTTTATACAABRCAGCCCCAGGGTTTGGTGTGGCAGTTGCAGAT 14280
wWyYDUFGDU FI QT APGT FGV AV A D
G ¥ I L VvV IDLYZ KOQPOQGILUV WOQODLQTI
MV *F W * FYTNZSZPRVYVUWCG S C R

14281 TCTTACTATTCTTATATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTA 14340
S Y Yy sYyMMPMIL T NMNMCHU YULDOCETL
L T IULTI * CL C* L C VMY *¥ I VN Y
F L L FL YDAYU VDYV SCTIU RTIEL®*TI

14341 TTTGTTRATGATAGTTATAGACAATTCGATCTIGTACAGTATGATTTTACTGATTACAAG 14400
F VNDSYZRQPFDULVYV QYDTPFTOUDY K
» L M I VIDUNSTIUDLYSMTIULILTITS
I ¢ *x % % * T I RS CTUV *¥ F Y * L Q

14401 TTAGAGTTGTTTAATARGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTG 14460
L B L ¥ N K Y F K Y WG MIEK Y HPUNTV
*53 ¢ LI S I L SI GV * s T I L I L W
VRV YV * vy Fp * V L GYEV S S * Y C

14461 GATTGTGATAATGATAGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATG 14520
D CDNU DU RTECTITIHTGCA ANTEFWNTITLTFTSM
I VIMIGVYVILPFTIUVILTIILTIZYZYTILVW
G L * * % % Yy Y Y 8§ L C * F * Y T I * Y

14521 GTTTTACCTARTACTTGTTTTGGTCCCCTTGTTAGACARATTTTIGTAGRTGGTGTACCG 14580
V.LPNT CFPFGPTILVZRIOQITFVDGV?P
F YL ILVLVZPILILDIEKTFTUDL* MUV YR
G F T * YL FWSPC*TNTFCRWCT
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14581 TTTGTTGTTTCTATTGGTTACCATTACARAGAGTTAGGTGTAGTTATGAACTTAGATGTT 14640
¥ VVs§$§IlIGYHYRKELGVYV VM©NUILDUVY
L L FL L Vv T I TIKS* V * 1§ ¥ T *# ML
v CcCFYWULPLQRVYVRCS Y EULRC

14641 GACACACACCGTTATCGTTTGTCTCTTARAGATTTACTTCTTTATGCAGCAGATCCTGCT 14700
DT HR ¥ RL SLXDTUILTILILYAR ATDTPA
T HTVIVCLLETITYTFTFMOQOQTITLL
**# T P L § FV S * RPFTSTILCS RS C

14701 ATGCACGTTGCATCTGCTAGTGCTCTGCTTGATTTACGAACTTGITGTTITAGIGTAGCT 14760
M HV A S A SALILDILRTTCTCTFS VA
¢ TLHDLLVILCLIVYETLVVLV * L
Y AR CIC®*CSBA*FTTNILTILTF®*C S

14761 GCCATTACAAGTGGTATAAAATTTCAARCTGTARAACCAGGTARCTTTAACCAAGACTTT 14820
A I T S G I KPF QT UV KZPGNTFNGQDTF
P L QVV *NFKIL *NQVTUDLTZ KTTF
C HY KW Y KTISNTG CIE KTR RZ®*¥TIL ¥ PR L

14821 TACGAGITTGTTAAAAGTAAAGGCTTGTTTAARGAGGGTAGTACAGTTGATTTGARACAT 14880
Y E F V K S K GGLF KE GG S TV DL KB
T S L L KV KACDL KRV Y QDL I * NI
L RV C>* K * RL V ¥ R G * Y S * FE T

14881 TTPTTCTTTACTCAAGATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAAT 14940
F F F ? Q DGNAATITDTVYNVTYVYXK VYN
F 8§ L L KMV MILQOLZLTITITIEIITISTITI
F F L YSRW®*CCNJY* L ¥ L L * Vv *%

14941 TTACCTACTATGGTTGATATTARGCAGTTATTGTTTGTATTAGAAGTTGTTTATARATAT 15000
L P T M VDI KQL L F VL EVV Y KY
YL L WL IDL S SYCDIL Y * KDL F I NTI
F T Y Y G * Y * A V I V CTIU RSO CTL * I

15001 TTTGARATTTATGATGGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGAT 15060
FEIVYDGGCTIZPEPASOQV IV NUNYD
L K F M MV V VY QHHKTILIULUILTITIMTI
F * N L * ¥#W L YTSTIT S Y C ¥ % L *

15061 ARRAGTGCTGGTTATCCATTTAATAAATTTGGTARAGCCAGACTTTATTATGAGGCATTA 15120
K 8 A GY PPFPWNI KTPFGIXA ARTILYVYEH BTL
K VL VIUHLINTILVYVI KT EPDTFTIMTZBRIEY
* K ¢ WL S I * * I W * 8§ QTJILUL * 6 I
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15121 TCATTTGAGGAACAGAATGARATTTATGCATATACTARACGTAATGTTCTGCCCACCTTA 15180
S FEEQNETV YO AYTTE RKRNU YVTILZPTIL
HL RNIRMIEK FMHBTIULNUVMTU EFC P p *
I I *66TE * NILCGCTIZ Y®*T®*CS5 AHTIL

15181 ACTCARATGAATTTAARATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGT 15240
T Q M NL K Y AT S A KUNNRARTUV A G
L K * I * NM L §VULRTIETILATL?®*QV
N 8 NEF KICYOQTC®*E * S S HC 8 R

15241 GTTICTATTCTTAGTACTATGACAGGCCGAATGTTCCATCAARAATGTTTGAAGAGTATA 15300
V§ I LS T™MMTGRMTEHG QI KT CTULZE KSTI
F L FLVDL * QBAETCSTIZ KNV RV *
C F Y S * Y YD®RUPDNUVPS KMTPTETEY

15301 GCAGCTACCCGAGGTGTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGGGAC 15360
A ATRGUV P VYV I GTTIKTFVY GG WD
QL PEV FL»LDL *E P L NTFMYVV G T
S S YPRGCSOCCYRNEHD®Y*TITILWWTLELG

15361 GATATGTTACGTCATCTTATARAGGATGTTGACAACCCTGTTCTTATGGGTTGCEATTAT 15420
DML RHUDLI KDV DNDNZPVILMGWD Y
I cyviIL *RMUILTTZUDLUFUDLWUVG I I
R'Y VTS S Y RKGC™* QP CS Y GDL G L

15421 CCTARATGTGATCGTGCTATGCCARAATATTTTGCGTATIGTTAGTAGTTTAGFTTTGGCC 15480
P K CDURAMUPWUNIULRTIUVS STL VL A
L NVIVL CQTI FCVL DL VV * F WP
s *M ¥ § C Y AKVYFAYCT®* * F 38 F G

15481 CGCAARRCATGRATTTTGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGT 15540
R KHETFTCCSHGDR RUPYRTILANTETC
A NMNUP¥ V V HMV IDUFTIATULIRMNU VY
P QT * I L L F TW*¥ ¥ I L § P CE * M

15541 GCTCARGTTTTGAGTGARATAGTTATGTGTGGCGGTTGCTATTATGTTARGCCTGGTGET 15600
A Q VLS ETIUVMNOCGGC Y YV KTPGG
L K F * VK * L CVAVAIMLSTLUVV
C S S FE * NS Y VWRILILILC*2AWW

15601 ACTAGCAGTGGTGATGCAACTACTGCTTTTGCTAATTCTGTTTTTAAPATATGTCAGGCT 15660
T S S 6DATTATFANSVYVYFNDNTITZGCOQA
L AV VMQLILILLILILIULPFTILTITZYVRL
Y ¥ QW CDNYCPFC®*TFCVF * Y MSS G
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15661 GTTACTGCTARTGTTTGTTCTCTTATGGCCTGTAATGGCCATAAGATTGRAGATTTAAGT 15720
vV T ANVYCSLMACNTGHIE KTTETHDTILS
L L L M P VL LWEPUVMATLIRTIELTZEKTI?®*UV
cYyc*¢cLFSYGUDL * WP * D * R F K

15721 ATACGCAATTTACAAARRACGCTTATACTCTAARTGTTTATCGTACAGATTATGTTGATTAT 15780
I RNLQXKRUILY SNV VYRTDYUVDY
Y A2 I YXKNAYTTILMT EFTIUVOQTIMIELTITI
Y T QF? KL IL * CDL S Y®RTILTEC *¥ L

15781 ACATTTGTTAATGAGTATTATGAARTTTTTATGTAAGCATTTTAGTATGATGATTTTGAGT 15840
T FVNEYYETFILCIKUHTPFSMMTITLS
HL L M S I M©NETYV S I LV * * F * vV
Y I ¢ * * v L, * I FM * A F ¥ Y D DFE

15841 GATGATGGTGTTGTCTGTTATAACTCTGATTATGCTAGTARGGGTTATATAGCTAATATA 15900
DD GV VYV CYNSD VYA SUEKGYTIA ANTI
M ¥MVL SV ITZLTIMILVZ® RVYTI®*TIL I *
* ¥ §y cC¢CL L ¥ YL * L ¢ *¥ * G L Y § * Y

15901 AGTGTTTTTCAACAAGTTTTGTACTATCAGAATAATGTCTTTATGTCTGAATCTAAATGT 15960
S VF QQV 1LY Y QNDNUVFPFMSESZKC
V F FNKF FCT?TIIRTIMSTILGCTILDNILDNUV
K CF ST S PF VL SE®*CDL YV ¥ I * M

15961 TGGGTTGAAAATGATATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTA 16020
WV EDNDITNGEPHEUPCSQHTMIL
G L X M I L L M VL M©NZ F¥FVPNTITILT C®*
L ¢ * K * Yy *®W s § * I L F P T Y ¥ V

16021 GTTARGATAGATGGTGATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTITAGGA 16080
vV K I DGD VYV YL PYUPDU®PSRTIULG
L R *M¥M VI MVPFIUYHIOGQTIULULETF*¥E
s * DRW™*L CDLFTTISURSF* NF R

16081 GCTGGTTGTTITGTTGATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTT 16140
A G CFVDDILILI XTDS VL L IETRTFE
L vvL L MI Y * RLTUVFF* * 8 A L
s wL FC* * F I ED* QOC S FDRA AL

16141 GTAAGTCTAGCTATAGATGCTTACCCTTTAGTACATCATGAAAATGAAGRATACCAAAAR 16200
V8L AIDAYZ PILVHHENTETEYQK
¥ y * L * M L T L * Y I M KMKUN T K K
C K S S YRGCDLPF ST S8 * K *RTI P K
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16201 GTCTTTCGTGTATATTTAGRATATATAARARAACTGTATAATGATCTTGGTACTCAGATC 16260
VFRYVYLEVYTIZXZE XTILYUNUDTLGTOQTI
S FVyYTI*NTIO®XZEKNTGCTITMTITELTVTELT RS
§ L 8 ¢TI PFRTIUYZKIKTUV* * 3§y Y S D

16261 TTAGATAGTTATAGTGTTATTTTAAGTACTTGTGATGGTTTAAAGTTTACTGAAGAATCA 16320
L DS YS5VILSTOCDGDLZ XKV FTTE ETE S
* I vVIVLF *VLVMUV ¥ S L L KN H
L R *¥L ¥ CYF K YL *WF KV Y ¥ R I

16321 TTITACAAGAATATGTATTTAAAAAGTGCCGTGATGCAGAGTGTAGGTGCATGCGTTGTT 1638 0
F Y KNMYTDLEKS AV M QS V G ATCV YV
FTRTIOCTI* KV P * CRV * V HAUDLTF
I L QEY VFKI KT CIRDA BAETERT TCMTZ RZC

16381 TGITCATCACAAACTTCTTTGCGTTGTGGCAGTTGTATACGTAAGCCTITGTTATGTTGT 16440
C S $ QTS LR CGSCIRIEKT EPTILTLTZ COC
VHHEXKILILCVV AV YV YV SILCVYUVYV
L F I TWPFVFAILWOQTIL YT * AR F VvV ML

16441 ARATGTTGTTATGACCATGTTATGGCAACTAATCATARATATGTTTTGAGTGTCTCACCT 16500
XK CCYDHVMATNU HIEKT YU VUL SV S P
NV VHYTMLWQEILIINMMTPFS®*V S HTIL
*M L L * P CY GN*X S ¥ I ¢ FETZ CTL T

16501 TACGITTGTAATGCACCTAACTGTGATGIGAGTGATGTCACCAAATTATATTTGGGCGET 1 6560
Y V¢CNAPNCDUV S DV T KTILUYIL G G
T F VM HLT VM *V M S PNZYTIUWAUV
L RL *C T *¥ L * CE * CHQTUITITF FGR

16561 ATGTCTTACTATTGTGAAAACCATAAACCCCATTATTCATTTAAGTTAGTTATGAATGGT 16620
M 8§ Y Y CENUHIE KUPHY S F KL VMUNG
CL TIVKTTINDNZTPTITIHTIELS®*TL * MV
Y VL L * KP?P *TUPULVFTIOU*¥UVYV S YTEW

16621 ATGGTCTTTGETTTGTATAAACAATCTTGCACGGGTTCACCTTATATAGATGATTTTAAT 16680
M VFGELYXKQSCTGSUPYIDDTFN
WSs§DLVecIUWNDLARYHTLTI*MTITLTI
Y 6L WPFV * T IULHGTFTTILZYR *x p *

16681 AAGATAGCTAGTTGTAAATGGACAGAAGTTGATGATTATGITCTGGCAAATGAGTGTATT 16740
K I A28 CKWUTEVDDYVDLAUNET CTI
R *¥ L V.V N G Q KL M I MUV P WOQMS VL
* DS * L * M DRSS * ¥ L C 8 G K * VvV ¥
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GAACGTTTAARGTTATTTGCTGCAGRAACTCARARGGCAACTGAAGAGGCTTTTAAACAA
ERLEXULPFAA AETOQI XK ATETEH ATFTZEKDZQ
NV * s ¥ L L QKU XK®RUQUILI XU RIUILULUNK

*T P KV I CCRNS KGN * R G F * 7T

AGCTATGCTTCTGCTACCATTCAAGAGATTGTTAGTGATAGAGAAGTTATTTTGTGTTGG
S ¥ A $ ATIQETIUVSDREUVTITLTZGCUW
A ML LTLUPVF KRULILVIETZ KTULTFTCGCVG
K L ¢ F C Y H S RDUC* * % R g Y F V L

GAGACAGGTAAAGTTAAACCACCACTTAATAAAAATTATGTTTTCACAGGCTACCATTTT
E T G KV KPPUL NI KUNUVYVPFTOGYHTF

R Q VKD DNHHILTII KTIMTFEFSQATTITDL
G DR * § * T T T * ¥ K L CF HRTILUPTF

ACTAGTACTGGTAAGACAGTTTTAGGTGAGTATGTTTTTGATAAAAGTGAATTAACTAAC
T S TG KT VL GE YV FDIXKSETULT N

L VL VRQPF *V SMVPFPUILII KU VN®*TLT
Y * YW * DS FR *¥ V CF * ¥ K * I N «

GGTGTG&ATTACCGCGCTACAACTACTTATAAACTTTCTATAGGTGATGTTTTTGTTTTA
G VYYRATTTYIKTIELSTIGDU VTV FUV L

veciITaLQULLINUPTL®* VMV FTILF *
R €CVLPRUYNUVYTDL *¥ T P YR * CTFOCTEF

ACATCACATTCTGTAGCTAGTTTAAGTGCACCTACACTTGTCCCACAAGAGAACTATGCT
T S HS VASULSAUPTILVZPQETUNYA]
HHIUDL*¥ LV *V HLHTILSHI KT RTMIL

NI TPFCS *F KO CTZYTCZPTU RTETC

AGTATAAGATTTTCTAGTGTTTATAGTGTTCCATTGGTCTTTCAABATAATGTTGCTAAT
S I RF S s VY 5 VPLVF FQDNUNUVATUN
vV * DFILVFIVFHWOCTPFI KTIWMMILTILTI

*Y K IF *CUL * CS8 I GV S K * Cc ¢ *

TATCAGCACATTGGAATGRAAACGTTATTGCACTGTTCARGGTCCCCCPGGTACGGGAARG

¥ Q HI 6GM KRUYCTVQG?PUPGT G K
I $7? L E * NV.I ALVFI KV VZPILVR RE S

L S A HWDNZETUILUL HC SR S P W Y G K

TCTCATCTTGCTATAGGTCTAGCTGTTTATTACTACACAGCACGTGTAGTTTATACTGCT
S HL AI GGLAUV Y Y Y TARVYV UV Y TA
L I L L *V ¥ L FI TTOQHUV * P I L L

vV s s CYRS S5 CLLL HSTCSTUL Y C
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17281 GCTAGICATGCTGCTGTAGATGCATTGTGTGABAAAGCTTATAAGTTTTTARATATTAAC 17340
A S HAAVDAZ2ZDLTCEIZ KA ATYTZ KTPEFILNTIN
L V ML L *MHCUVIKZE KTILTISTPFP®*TITILT
C *s8s ccCCRG CTIUVS®*Z KSTIL*V F K Y *

17341 GATTGTACACGTATTATTCCTGCTAAAGTTCGTGTAGATTGTTATGATARGTTTARAATT 17400
DCTRTITIZPAIZ KV YU RYDCYUDZE KT FTZKI
I VHVDILFLL KXKPFV *¥I VMTISTILI KITL
R L ¥YTYYSC®* S S CRUILTIL * * v *§

17401 AATGATACCACTTGTAAGTATGTTTTTACCACAATAAATGCATTACCAGAGTTGGTTACA 17460
NNDTTCIK YV FTTTINA ATLUPTETULUVT
M I PL V 8§ MF L P Q *MHY QS WIL Q
* *» YHL * V.CF Y HWNI KT GCGTITU RUVG Y

17461 GATATTGTTGITGTTGATGAAGTTAGTATGCTTACTARTTATGARTTGTCTGTTATARAT 17520
DI VVVDEVS.MLTDNZYETLS ST VTIHN
I L L LLMKILVCILILIMSNTZE CTILTIL* M
R Y CCC * * 5 x ¥ A Y ¥ L ¥ I V C ¥ K

17521 GCTCGTATTAAAGCTAAACATTATGTATATATTGGAGATCCTGCTCAATTACCTGCACCA 17580
A R I KAKUHUYUV Y IGDZPAG QTILTPASTF®P
L VLKILUNTIMYTIZLETITILULUNTZYTILHH
c s Y * s ¥ T L CTIVYUWRTSCSTIT®TOCT

17581 CGTGTGCTGTTGAGCAAGGGTTCTTTAGRACCTAGGCACTTCARTTCTATTACTAARATA 17640
RV L DL S KG S8 L EPRUEHTENWNGSTIT®TIKI
vcece*ARVDL *NL GTS I L L L K *
T CAVEQGTPFFRTT®* AL QTPFVY VY * N

17641 ATGTGTTGTTTAGGTCCTGATATCTTTTTGGGAAATTGTTATAGGTGTCCTARAGAAATT 17700
M CCDL GGPDTIPFILGNT CZYH®RTZCZPIKTETI
c Vv VvV L I 8 F WZ&E TIUVIG VL KI KL
N VL FRS* YL F G XU ILIUL * V 8 * RN

17701 GTAGARACTGTTTCAGCATTGGTTTATGATAATARACTCAARGGCTARAARTGATAATAGT 17760
vV ETVYVY S ALV Y DUNI KTELEIZ KU BZAIEKUDNDNS
*XK L F Q H W F M I IDNSURTILIEKMTITIUV
C RNCUF S I GIL *¥ * *x 7 9 G * K * %

17761 TCATTATGITTTAAAGTATATTTTAAGGGACAGACAACACATGAGAGTTCAAGTGCTGTA 17820
S L CFKV Y FZKGOQTTHESTSSSA ATV
HY VL KZYTIULRDERGOQUHEDMNTERLYAOQUVTL *
F IMPF™*¥STIF*GTDNTO*ETFTZEKTC CC

FIG. 2 CONT.



WO 2006/007795 PCT/CN2005/001088

35/201

17821 AATATTCAACAGATATATCTAATTAGTAAATTTTTARARGCTAATCCAGTTTGGRATAGT 17880
N I Q QI Y L I S8 KF L KA ANUPVUWN S
I F NRY I * L VNTF®ZHKILIOGQTFGTIV
K Y s T™Db I SN * ¥ I F K S * 8§ s L B *

17881 GCTGITTTTATTAGTCCTTATAATAGTCAGAATTATGTTGCTAAGCGTGTTTTAGGTGTT 17940
A VFISPYDNSQNTYUVAZXKZ RVYDL GV
L FLL»VDLTITIUVRIMILILSUVTF*VyF
c CF Y * s L * ¥ 8§ ETLCC®* A CTPR RSUZC

17941 CAARCACARACTGTAGATTCTGCTCAAGGTTCGGAATATGATTATGTTATATATTCACAA 18000
Q T QTVDSAQGSEJYDVYVTIUYSQ
K HKIL * I L LXKV RNMTIMMILYTIHK
S NT NCRTFCSRTPFGTIO*TILOCVYTIFT

18001 ACAGCAGAAACAGCCCATTCTGTTAATGTTAATCGATTTAATGTTGCCATAACTAGAGCE 18060
T AETAHSV NV NRTFPFUNUVATITR RA
Q ¢ KQ?P?P I LLLMULILTIUDIULMMULUZP®*TILTE P
N S RNSUPFZC®*C* 5 I * CCHIN* s

18061 AAGAAGGGCATTTTTTGTGTTATGAGTAATATGCAATTATTTGAATCTCTTAATTTTATT 18120
K K66 I FCVMSNMOQDLTFESTDLNTFEFTI
R RAFPFP VL * VI CNJVYZDLNTILTULTITLTZL
Q EGHPF L CYE* YATITIOZ XTIS*TF Y

18121 ACTCTACCTTTAGATARAATTCARAATCAAACTTTACCTCGTTTGCATTGCACAACTAAT 18180
T L P L DK IQNQTTULPURTUILUEHTCTTN
L YL * I KFEKIZEKIULVYTILVCTIAG QTLII
¥ s TFR*NSZ K SNV FTS SV FAILHN *

18181 CTTTTTARAGATTGTAGTARAAGTTGCTTAGGTTATCATCCAGCGCATGCCCCCTCATTT 18240
L F Kb CS XK S CDL G Y H?®PAHA AZPSF
F L XK I VVEXKVA* VI I QRMPTZPUHTF
8 F* RL ** KL LRUL S S SACUPTULTI

18241 TTAGCAGTTGATGATAAATATAAGGTTAATGAAAATTTGGCTGTAAATTTAAATATTTGT 18300
L AV DDI KYZ XV NENTZLAVYVNTELHWNTISC
* QL M I NIRUILMEKTIU® ®WTIL* I ¥ I F V
F S § * » * 1T g * *» R F 6 C KT FZ K ZUYTL

18301 GAACCTGTTTTAACATATICTCGTTTAATATCTCTTATGGGTTTTARATTAGATTTGACT 18360
E P VL TY SR LI S L M GPF KL DbDBUL T
N L F *HIDLV *¥ Y LILWUVUILN®*TI % 3
* T CFNTITVFSFDNTISYGF * IRTFD
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18361 CTTGATGGTTATTCTAARATTGTTTATTACTARAGATGARGCCATTARRCGTGTTAGAGET 18420
L D GG Y 8 KL FITU KUDEA BAWTII KU BUVZRG
L ¥M VI L NCLUL L XMI KUPUILWNUVDLEV
s * WLV F * I VY Y ¥ R * § R * T C * R

18421 TGEGTTGGTTTIGATGTTGAGGGCGCTCATGCTACTCGCGARRACATTGGAACRRACTTT 18480
WVeFDVEGAHABATRENTIGTHNTF
6 L VLMILRALDMILILAIKTTLETIQTTF
L W F * C*GRSCJYSQRIKUHIUWNZEKTL

18481 CCACTGCARATAGGTTTTTCARCTGGTGYGGATTTTGTAGTTGAAGCTACTGGCTTATTT 18540
PLQIGPF ST GVDPVYVERZRALTGTLTF
HCXK*VFQLVWIUL®*ILXKILILATYHL
S TANRTFFNWCECGPF CS * S ¥ WL I

18541 GCTGAGAGAGATTGTTATACTTTTAARAAAACTGTAGCTAAAGCTCCTCCTGGTGARRAR 18600
A ERDCYTPFIXKIEKTVAIERKATPTPGTEK
L RE I V IULIL KZEKTULO®* L KLIL L VKN
C ¥ ERLLYVPF *¥ KNG CS * 8 8§ 8 W * K

18601 TTTAAACATTTAATACCCCTTATGTCAAAAGCTCAAAAGTGGGATATTGTTAGAATTAGA 18660
F KH L I PL M S KGQ KWDI VR I R
L NI * Y PLCOQZXUVEKSGTIUDLZTULETILE
I * T FN TP YV KRSI KUV G Y C * n *

18661 ATTGTTCARATGTTATCTGATTATCTTTTAGACCTTTCTGATAGTGTAGTATITATTACT 18720
I VoML SDVYLLDILSDSVVF FTIT
L F KC?YULITIU F*TTFTILTIUVSM*¥JYTILTIL L
N ¢S NVI*LSFREPTFEF®* * CS§ I Y Y

18721 TGGTCTGCCAGTTTTGAACTTACTTGTTTAAGGTATTTTGCTARATTAGGCAGAGAGCTT 18780
W sa$s§ FELTCLIRYV FAI KUILGT RTETL
G L P VL NILILV * I LLN*AZESTL
L VvV CQPF * TYLVF KUV FC®*TIU RUOQURA

18781 AATTGTAATGTGTGTTCTAATCGTGCTACATGCTACAATTCTAGAACTGGTTATTATGGT 18840
N ¢CNVCS5NRATTZG CZYNDNSU RTGT Y Y G
I VMCYDLIVLHATIDLETLVIMZUY
*x L ¥ ¢V F * $ CYMUL QF * NWUIL L W

18841 TGTTGGCGCCATAGTTATACTTGTGATTATGTGTATAATCCACTTATTGTAGATATACAA 18900
C W R HS Y T CDUYVYDNUPILIUVDTIQ
vV 64 IV ILVIMCTITIHTELTIL®*TIZYN
L L AP * L YL *¥L CUV * ST YCRVYT
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18901 CAGTGGGGITATACAGGTTCTTTAACTAGTAATCACGATATAATTTGTAATCTACATARA 18060
Q W 6 Y TG S LT S NUHUDTEITIOGCNUVHK
$ 6V I QVIL ¥L VITTIOMTPFUYVUMZYTI K
T V&L YRTFTFUN* * 8 RYNTIL®*CT *

18961 GGTGCACATGTTGCGTCAGCTGATGCAATTATGACTCGTTGTTTAGCARTCTATGATTGT 19020
G AHVASADATLMTRTZGCTILOBATITVYDC
VHMILRQLMOQDL * L VV * Qg S M IV
R CTCCV S * ¢CNJVYDSE SILPF S NILT*IL

19021 TTTTGTAAATCTGTTAATTGGAATTTAGAGTATCCAATAATTTCTAATGAGGTCAGTATA 19080
F CKS VNWUNILEYU®PTITISWNEUVS I
F VNILILIGTIO®*¥ S TIOQ®*V F L MU RSV *
P L *¥ I C* L ET PRV S NUNUP* * g Q VY

19081 AATACATCTTGTAGGTTATTGCAGCGTGTCATGCTTARAGCTGCCATGCTATGTAATAGA 19140
N TS ¢CRILTL QRV ML KAADMIELTCNR
I HL V 6 Y C SV S CULLKUILZPCYVID
K Y I L *V I AACHA A S SCHA AWM *» *

19141 TACAACTTATGTTATGACATAGGCAATCCTARAGGTTTAGCTTGTGTCARAGATTATGAA 19200
Y NL C Y DI GNUPIEXKGTILA ATGCUVEXKDYZE
T T YV MT* A I L KV * L V S KTIMN
I QLML *HRQS **RUPFSDL COQUR DL *

19201 TTTAAATTTTATGATGCTTTTCCTGTAGCCAAGTCTGTTARACAGTTATTTTATGTCTAT 19260
F KF ¥ DATFPVHAIKT ST VE KO QTLTFTYUV Y
L N FMMILPFIL*PSILILUNSV YT FMSM
I * I L * CF S CS8QVC* TV ITLCTL

19261 GATGTGCATAAAGATAATTTTAARGATGGTTTATGTATGTTTIGGAATTGTAATGTTGAT 19320
D VHIEKUDNTFIEKDGILCMTFWDHNCUNT VD
M ¢C I KI I DL KMVYVYVCFGTIVMTILZI
* CA ¥ R * F * RW FM Y VL ETL * C *

19321 AAATATCCATCTAATTCAATTGTTTGTAGATTTGACACTCGAGTGTTAAATAAATTARAC 19380
K ¥ P S NS I VCRZPFDTIRUVILDNIKTILN
NI HLIQLFVDILTZDLETGC®*TIN®™*T
* I 8 I * F NCDL * I * H S S V K * I K

19381 CTTCCIGGATGTAATGGTGGTAGTTTGTATGTTAATAAACATGCATTCCATACTAATCCT 19440
L P GCDNG GG GS LYV NKUHATFHTNSZP
F L DV MVVV CMULINMESTITLTIHIL
P S WM * W Ww ¥ P V C * ¥ T C I P Y * §
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19441 TTTACTAGAACTGTTTTTGAAAATCTTAAGCCTATGCCTTTTTICTATTATTCAGATACG 19500
FTRTVFENTILI KUPMZPUFTFVY Y S DT
L L EL P L KIUDILSLCULUPFSITIOQTIR
F Y * NCF * K8 ¥ A Y A F F L L FR Y

19501 CCTTGTGTGTACGTAGATGGTTTAGAATCTARACAARGTTGATTACGTTCCTTTAAGAAGC 19560
PCVYVDGILES SI KO QVDYVPUDL RS
L vcT*MUV *¥* NLUNKUILTITT FTUL®*E B
A L CVPRRWPFRTI®* TS * L R S§ F K K

19561 GCCACTTGTATCACACGGTGTAATCTAGGTGGAGCTCTTTGTTCAARGCATGCTGAAGAA 19620
AT CITRGCUNULGG G AUVCS KUHABATEE
P L VS HGV I *VETZLTFUVQSMTIL K N
R HL YHTV * S RWS CDL FZEXKU ATC * R

19621 TATTGTAACTACCTTGAGTCTTATAATATAGTTACTACAGCAGGCTTTACTTTTTGGGTT 19680
Y ¢ N YL ES Y NTIUVTTAGTEPTTZFWV
I VTTU5LS85L ITI*¥TL L QQATLTLTEGTF
I L *L P *%¥ VL * Y S Y Y S RUILVYTFTLG

19681 TATAAGRATTTTGATTTTTATAATTTATGGAACACTTTTACTACGTTACAGAGTTTAGAR 19740
Y K NF D FYNULUWWNTTTFTTTTULOQSIL E
I R I LIVPFI I Y GTULILULRYRUV *¥ K
L ¥ E F * FL *¥FMEUHTFZY VYV TETFR

19741 AACGTAATATATAACTTGGTTAATGTTGGTCATTATGATGGACGTACAGGTGAATTACCT 19800
N VI ¥YNL VNV GHYDGI RT®TGETIL P
T * Y I TWILMULVIMMDUYVQVNYTL
K RNTI* L G* CWSUL * W T YR * I T

19801 TGTGCTATTATGAATGACAAAGTTGTTGTTAAGATTAATAATGTAGATACTGTTATTTIT 19860
cC A I M NDI KUV VV KINNUVDTTV I F
vL L *M¥MT?TKLLLRUILIM®*TIUILIL F L
L ¢CYYE * QS CC* D * * CRYOCVYTF

19861 AAARATAATACATCATTTCCTACTAATATAGCTGTTGAATTGTTTACAARACGTAGTATC 19920
K N NTS ¥ P T NI AVEUDLTFTIE KT RS I
K I *HHPFL LI *¥ L L NCUIL Q NV V S
* K * Yy T I 8 Y * Y 8 C * I V Y K T * Y

19921 CGGCACCACCCTGRACTTARGATTCTTAGAAATTTGARCATTGATATTTGTTGGARGCAT 19980
R HHPETZLIEKTITULRUNTLELAWMNTIDTITGCTGWZEKH
6 TTLNUDXLRTPFTLUETIT®*TTILTIT FUVGSM
P AP P * T * DS * K FEH * YL L E B
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19981 GTCCTGTGGGATTATGTTAAAGATAGTTTGTTTTGTAGTTCCACTTATGGTGTTTGTARA 20040
vV L WD VYVHKDSTIELFPFCS8STYGVCEK
s ¢ 6 I ML KI UV CVPF UV YV P L MUY F VN
¢CPVGEGLC*R *FVIL ¥ F HLWGCTIL *

20041 TACACAGRTTTGAAGTTCATCGAAAATTTGAATATACTTTTTGATGGTCGTGACACTGEC 20100
Y T DL KVP¥F I ENTUILWNTITLTFTDGT RTUDT G
T Q I *5 8 S K I * I YT FILMNUVVTTILA
I HRFEV HRIEKTFETYTTF* W S§ * H W

20101 GCTTTAGAAGCTTTTAGAAARGCAAGAAATGGTGTTTITATTAGTACTGAAAAATTAAGT 20160
A L EAFRIEKARUDNGV VF F IS TETZ KTLS
L * KL L EIKG QEMV VT FPFTL L VL KN * VY
R F RS F * KS KKWCTF Y * Y * K I K

20161 AGGTTATCAATGATTAARAGGTCCGCAACGAGCTGATTTAAATGGTGTGATTGTGGATAAA 20220
R L 8 M T K 6P Q RADILNGV IV DK
G Y Q9 * L K VRNETZLTI®*MV * L W I K
*v I N D * RS AT S * F KWGCDTZ CG *

20221 GTTGGAGARCTCAARGTTGAGTTTTGGTTCGCTATGAGAAAAGATGGTGACGATGTTATC 20280
vV G E L KV E F WVF A MU RIEKDGGDD VI
L EN S KL § F G S L * E KMV TMUL S
S W R T Q S * VL VRYEIZ KT RUW®*RC Y

20281 TTCAGCCGRACAGACAGCCTATGCTCAAGCCATTACTGGAGCCCACAAGGTAATCTAGGT 20340
F S RTDSULCS S HYWSPOQGNUNTLG
S AE QT AYAQATITGA AHE KIUVTI*V
L ¢ P NR QPMILIZEKZPTLTULETZPTUR* S R

20341 GGTAATTGCGCGGGTAATGTCATTGGTAATGATGCTCTAACACGTTTTACTATCTTITACT 20400
G N CAGNVIGNDATLTR RUP FPFTTITFT
vVIARVMSLVMMIL*HYV L L S L L
W * LRG ¥ CHU W¥W®* *CSNTITTFVYYTILY

20401 CAGAGTCGTGTATTGTCAAGTTTTGARCCTCGCTCAGATTTAGAACGGGATTTTATTGAT 20460
Q s RV LS S FEZPRSUDTLET RTDTFTID
R VvV ¥ ¢ Q V. L N L. A Q@ I * N G I L L I
s E§s CIVEKF*XTSDLRVPFRTGTF Y *

20461 ATGGATGATAATCTGITTATTGCTAAATATGGTTTAGAAGACTATGCATTTGATCATATA 20520
M DDNILPFTIAZKRKYG6LEDYATFTDHI
WM I I CDLLLNMY VY®*XKTMUHETILTITI *
Y 6 * ¥ 8 VY CY¥IWPFRZBRLTGCTI®*S SY
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20521 GTTTATGGTAGTTTTAACCATAAAGTTATAGGAGGTTTGCATTTGCITATAGGCTTATTT 20580
VYGS PNHZEXVYVIGGDLHTILILTIOGTLF
F MUV VL TI1Z KUIL*EUVCTIGCTLZ®*AZYTFP
S L w* F * P ¥ 5 YR RTFAPA AYT RTETI

20581 CGTAGGARARARRAATCTAATTTGTTAATTCAAGAGTTTTTACAGTATGATTCTAGTATT 20640
R R KIKIZEKSNILILTIOQEU FULOQYDS S I
VGK KNI LTITUC®*T FIZ XSV F Y S MTIULVTF
§$ *FE KK I * F VNS SRV PF TV *¥ F ¥ Y

20641 CATTCATATTTTATTACTGATCAGGAGTGTGGTAGTAGTAAGAGTGTTTGTACAGTTATT 2 67 00
H 8 ¥ F I TDOQUREBUCG S S K S VCcTV I
I HI LLLIZRSV VYV VRVY F V QUL L
$ F I F Y Y * S GV W * * * E CL Y S Y

20701 GATTTATTATTAGATGATTTTGTTTCTATTGTTAAGTCATTAAATTTGAGTTCTGTTAGT 20760
DL L L DDVPFV S IV KSTILNTILSTCGCV 8
I ¥YY * WM I LFLLXLSH*TI >V V1LV
* F I I R * FP CVPF Y C *¥ V I KT FETILTC *

20761 AAAGTTGTTAATATTAATGTTGATTTTAAGGATTTTCAATTTATGTTGTGGTGTAATGAT 20820
KV vy NINUVDUPEFIEKDFPFPQPMILWOCND
KL L IULM¥ULEIUILRTIUPFPNILTCGCTC CGUVMI
*8 ¢ * Y * ¢ *F * G F S5 I YV VYV * ¥

20821 AATAAAATTATGACTTTTTATCCTAARATGCAAGCCACTAATGATTGGAAACCTGGCTAT 20880
N K I MTTF Y P KM QATDNUDWIE KUPG Y
I KL * L F I L KCI KUPUILMTIGNTULATI
* * NY DFL S *NASH* * L BETW L

20881 TCTATGCCTGTTTTGTATAAGTATTTGAATGTTCCATTAGAGAGAGTCTCTTTATGGAAT 20940
$ M P VL Y KYLNUVPULEZRTUVYVSTLUWN
L ¢CL F CI SI *MPFUH®*RESULYG I
F YA CT FV * VF ECS5STIU RESTULPFME

20941 TATGGTAAACCTATTAATTTGCCTACAGGCTGTATGATGAATGTTGCTAAGTACACTCAR 21000
Y G K P INILPTGT CMMNU VAEKTYTQ
M VNILLICILZ QA AV * *MULLSTTILN
L W * T Y * FAYRULZYDETCT C®* YV H s

21001 TTATGTCAGTATTTGRATACTACAACATTAGCTGTTCCTGTTAATATGCGTGTTTTACAT 21060
L CQ YL NTOTTILAV PV NMZBRUYTILH
Y VS I *ILQHKH*TLPFLILTITGCVTFEFTZYTI
I M 8 V. F E Y Y NTI S C S C* Y A CTV F T
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TTAGGTGCAGGGTCTGATARAGAAGTAGCTCCAGGTTCTGCTGITTTAAGACAGTGGTTA
L G A G SDIKEVAPGSAVILROQWTL
¥* Vg6 LIKZKO*LQVUILDLLF*DSG Y
F RCR UV * *+ R § 8 8 R F COCUVF KTV YV

CCATCIGGTAGTATTCTTGTAGATAATGAT TTAAACCCATTIGTTAGCGATAGTTTAGTT
P 8 6 8 I L VDUNDUILUNZPTFUV 3D S TL V
HL VY V?FDL*¥ I MTI*THIULTILATIUV* L
T I W ¥ Y 538 CR *¥ % Fp K P I C * R *¥ F 8

ACTTATTTTGGAGATTGTATGACTTTACCATTTGATTCTCATTGGCATTTGATAATATCT
T ¥YF 6P CMTLPF D CHWUDTUL I I 8
L I L E I V *¥ L Y HULZIUVIGTI * * Yy q
Yy L F WRLYDPFTTI * L 8L G PF DNTI

GATATGTATGATCCTCTTACTARAAATATTGGTGAT TATAATGTGAGTAAGGATGGGTTT
b MY DU®PILTIEXKUYTIGD YNV S KDGF
I ¢MIULILLKIULVTITIM®YU VIZRMGTFE

* Y V ¥ 8 8§ Y * K YW * L * CE * G W V

TTTACTTACATTTGTCATTTAATTCGTGATARATTATCTTTGGGTGGTAGTGTAGCTATA
F TYTITCHULTIU RDIEKTLSTULGS G S V A I
L L TPFVI*¥PFPVIDNYDLWVVV * L ¥
F YL HL S F NS * * I I F GW* C 8 Y

AARAATTACAGAGTTTTCTTGGAATGCTGATT TATATAAATTAATGAGTTGTTTTGCATTT
K I T EVF 8§ WNADUILYI XKUILIMS CFATF
KL QS FLGMIULIVYTINU®*XS*XY Y L HF
K NYRVFLEGCO®* F I * I NETLV FC I

TGGACAGTTTTTTGTACTAATGTAAATGCTTCTTCTAGTGAAGGETTTT TAATAGGTATA
W TV FCTDNUVDNASS S EGTFTULTIGTI

G Q F F VLM*MUILILILUYVEKTGT EF * * v *
L bsS FLY * CKGC CTFUF* ¥ R Y FNUR Y

AATTACCTGGGTARATCTTICTTTTGAAATAGATGGCAATGTITATGCATGCTAACTATTTG

N YL 6 K S s F EIDGNUVMUHEABANTYTZL

I TWVDNILULTLIK?®*MAMILTZ CMMLTTIC
KL PG *¥ I F F * NRWOQUCYAC ¥ L P

TTTTGGAGAARTAGTACAACATGGAATGGCGGTGCTTATAGT T TATTTGATATGACTAAA

F WRDNS T TWDNGG6 A Y S§ L FDMTK

F 6 E I VQHGMAV LIV YLI*¥IL N
VI.LEZXK®*YNMEUWRTCTL®*PFPTI * Y D *
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21601 TTTTCTTTGAAATTGGCTGGCACTGCTGTTGTTAATTTAAGACCAGATCARTTAAATGAT 21660
F § L KL AGTA AV V NTILTIRT®PUDGQTILUND
FL *NWDLADLDILZILZLTIOM*¥TDSOQTIWN®*MTI
I FFEIGWHTCTCT C®* T FIE KTT RTUSTITK *

21661 TTAGTTTATTCTCTTATTGARAGAGGTAAATTATTAGTTCGCGATACGCGTAAAGAGATT 21720
L VY 8L I ERGZXKTILTULVYVRUDTRIEKTET
*F I L L LKEVNTY®*TFATITZ RTVTEKT RF
F 'L F 8 ¥ * KR * I I S SR VYA * R D

21721 TTTGTTGGTGATAGTCTTGTAAATACTTGTTAGATCTCATTAAATCTAAACTATGTTAAT 21780
FV 6DS L VDNTC®*TISILUNTILNYVN
L L vV I VL * I LVRGSH®TI* T MTIL I
F CW* * 8 CK Y LLDUILTII KT SZI KTLTC *

21781 TATTTPITTATTTTTTTATTTCTGTTATGGTTTTARTGAACCTCTTAATGTTGTGTCTCA 21840
Y F F I FLFLLWUF®* * T g * ¢ CV 8§
I FL FF¥fYFCYGEFUNEZPTLNU VUV S H
L FFYPFISVM VL MU¥LILMILCL

21841 TTTAAACCATGACTGGTTTTTATTTGGTGATAGTCGTTCTGATTGTARCCATATTAATAR 21900
F K P * L VFIWS®** g F 1 ¥ p y + *
L NHDWT FULFGDS SR SDOCNUE HETIUNN
I *? M T G F YLV IV VL IVTTITELTI

219 Oi TTTARAAATTAAARATTTTGATTATTTGGATATTCACCCTAGTTTGTGCAACAATGGTAA 21960
F KN*KF *L FGY S P * F V Q QW *
L K I KN PFDYLDIUHUPSTILCUNUDINGK
I *XKLKIUDLTITIWTIZ FTTILUVCATWMST V

21961 GATTTCATCTAGTGCCGGTGATTCTATTTTTAAGAGTTTTCATITCACTCGATTTTATAA 22020
bFI *CR®FJYVF *ETVF S F HS I DL ¥
I s S SAGDSIUVFUKSTPHTE FTU RTETZYN
R FHLVPVYVIULFULIRVEFEFTISTILUDTFTI

22021 TTACACTGGCGAAGGTGATCAAATTATTTTTTATGAGGGTGTTAATTTTAATCCTTATCA 22080
L HW RR * 8N VY FL * G C *¥ F * § 1 8
Y T 6 E G DQ I I F ¥YEGVNJFDNTP VY H
I TLAIKVTIZEKTZLFTFMIERVYILITLTITILTI

22081 TAGATTTARGTGTTTTCCTAATGGTAGTAATGATGTATGGCTTCTTAACAAGGTAAGATT 22140
* I ¥ VF § ¥ W * % * ¢ M A S * Q G K I
R F KCFPWNGSVNDVWILILUNTZEKTUVTR RTFE
I DL SV F LMV VMMMYGEGPFTLTTR * D
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22141 TTATCGTGCCTTATATTCTAATATGGCCTTTTTTCGTTATCTTACTTTTGTTGATATTCC 222 00
L 8 CbLIPFP* Y GDLFSUL S VY FOC™* Y 8
¥ RA L Y S NMATFV FRUYULTU F VDTI?P
F I V?ePyYTIULIWZPZ FPFPVTIJIILIL UL L I F

22201 TTATAATGITTCTCTTTCTAAGTTTAATTCTTGTAARAGTGATATTTTATCACTTAACAR 22260
L *CF S F*V*¥ FDL*KS*¥YFTIT*Q
Y NV S LS KPFDNSCKSGSDTITELSTILUNTN
L I MF L FOLSLITULVYVIEKVYTZITFTYHTILT

22261 TCCTATTTTTATTAATTATTCTAAGGRAGTTTATTTTACTTTATTAGETTGTTCTCTTTA 223 20
$ Y ¥FY *¥ L F * GBS L F YPFIQRTIELTFSL
P I FINVYSE XKEVYTPTILIL G C S L Y
I L F L L I ILREXKTPFTITULTILVY*V VLI F

22321 TTTAGTACCGCTTTGCCTTTTTAAATCTAACTTTAGTCAGTACTATTATAACATAGATAC 2 2380
F ST AL PF * I *¥L ¥ § VDL L * HR Y
L VPLCLFZ XS SWNTFSOQY VY YNTIUDT
I * Y RFAPF L NILTTILUVSTTITI T * T

22381 TGGCTCTGTTTATGGT T TTTCTAATCTTGT P TATCCTGATTTAGACTGTAT TTATATTTC 22440
WL CL WU FUVF*CCIL S * FRIL VYUL VY F
G S VY6 F S NVV Y PDILDOCTIUYTI S
L AL FMVPFLMIDILFTITULTI®*XTUVTFEFTITF

22441 TCTTARACCAGGTTCTTATARAGTTTCCACCACTGCACCTTTITTATCCTTACCTACTAR 22500
S * T RF L *S FHHCTT FTFTIUILTZVY *
LKPGS YKV STTAEPTFTILSTILZPTK
L LN Q VLI KT FPZPTILHTILTPYGPVYTLL

22501 AGCTCTCTGTTTTGATARATCTAAACAATTTGTACCTGTACAGETTGTTGATTCTAGATG 22560
$§ 8 L F ¥ ¥ I *# P I ¢ T CT G C * F * M
A L CFDZEXKSIZ KOQTFUV PV QV VD SR R W
K L 8 VL INULUYUNUILZYTLVYRTILTILTITIL D

22561 GAACAACGAGCGTGCCTCAGATATTTCTTTATCTGTITGCATGTCAATTGCCATATTGTTA 22620
EQRACILRYFFICCMSTIATITLTL
N NERASDTIS STILSVACQLTZ PYCY
G ? T SV PQITFULYTELTILHVYNC CHTIZUV

22621 TTTTCGCAATTCTITCTGCTAATTATGTTGGCAAGTATGATATTAACCACGGTGATAGTGE 22680
F 8§ Q F F C *¥ L C W QUV * Y * p R + * §
F RN S S ADNUYV G KYDINIEHTGEGT DS G
I FPAILLULTIMILASMTITELTTU VTIYV
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22681 TTITATTICTATTITATCTGGTCTTTTATATAATGTTTCTTGTATTTCATATTATGGTCT 22740
FYPFYPFIWST FI*XTCTFTILVYTFTIULUWEC
FI SIS E6LL YNUVSCISTZYYGV
VL FL P Y L V F )Y I M FL VF HIMNUVY

22741 ATTTTTATATGATARTTTTACATCCATTTCGCCCTATTATTCT T TGGTAGGTGTCCTAC 22800
I FI * * F YIHLAILTILV FTEFUWT®*XUV S Y
F L ¥YDWNUVFTSIWPVYY S PFGRU CZPT
Yy P YMTITITULHPPFG?PTITIILILVGVL

22801 ATCTTCTATTATTARACATCCAATTTGTGTTTATGATTTTTTGCCTATTATTITACAAGE 22860
I FPYY * TS NILCTL®*FFAYVYTFT R
§ §$ I I KHPIOCVY YDFTILZPTITIULOQG
HL L L L NI QF VFMTITFCTLTLT FY K

22861 TATTTTATTATGTTTAGCTTTACT TTTTGTIGT T T TTCTATTAT T TGTTATATAACGA 22920
Y F I MFSFTFCCTF S I I F V I * R
I L LCLALULTFUVVFILLFTULTILZYND
VFYYV*5LYFZLDLFPFYJVYT FOCTYTIT

22921 TARATCTCATTAAATCTAAACATGTTATTAATTATTTTTATTTTGCCTACAACATTAGCT 22 980
*I1 8L N DLUNMDILDLTITIVPFTITULEPTTOTTL A
K8 H* I * T CY * L FL F CUIL QH * 1,
I ¥NL I XK S KHVY IDNJVYTFZYTFATYHNTIS

22981 GTTATAGGTGATTTTAATTGTACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCT 23040
VI 6GDFNCTT®NTFA ATINTDTILUNTTTUV P
L *VvVILIVLIZLZLILMTIO®*T®POQF L
CYR*F * L Y *¥ F CY * * F KHHS S S

23041 CGCATAAGTGAGTATGTTGTGGATGITTCTTATGGTTTGGGTACATATTATATACTTGAT 23100
R I S EY VYDV SYGUILGTVYVYTITIL D
A * YV 5 ML WMPFTIMVYWVYVYHTITIJUYTZLTI
S HK * Vv cCGCVFTIL WP FOGTYTITILJY T *

23101 CGTGTTTATTPAAATACTACTATATTATTTACTGGTTATTTCCCTAAATCTGGTGCCAAT 23160
RY Y¥YLNTT®TIZILPFTOGEYTFUPI K SGA AN
VFI*ILLYYZLLVISILNTILVZPTI
5§ ¢CL FKYYYITIZYWDLTFU&PS*TIWSCOQ

23161 TTTAGGGATCTATCTTTARRAGGTACTACATATTTGAGTACTCTTTGGTATCAGAARCCC 23220
FRDLSULEKGTTVYTZLSTTILWYOQTZ KDP
L 6 I YL * XK VL HI*VILPFPGTITZ RNSTP
F ¥ G 8§ I F KR VY VY JIPFETZYSTLUV S ET
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23221 TTTTTATCTGATTTTAATAATGGTATTTTITCTAGAGTTAAGAATACTAAGTTGTATGTT 23280
F L 8 DF NNGTIUVFS RV KDNTI KTDLYV
F ¥ L ILIMNMUVFFLETUDLIZRTITILS ST GCMTZIL
L FI *F *¥ * ¥ Y FF * § % E Y * V v C

23281 ARTARARCTTTGTATAGTGAGTTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAAC 23340
N KT L Y S EVPFSTIUVIGS SV FTINN
I KL ¢ IV S LV DL *L * VYV F L L T T
¥ * N F V ¥ ¥ ¥y ¥ Y Y § YR ¥ C F Y * @

23341 TCTTATACTATTGTTGITCAACCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATAC 23400
S ¥YTIVVQPHUNGV YTUILETITA AT CO QY
L I L L L FNTILIMYFWIRILOQDLUYDNT
L LYYCCSTS S *WCPFGODYS UL S I

23401 ACTATGTGTGAGTATCCTCATACTATTTGTARATCTAAAGGTAGTTCTCGTAATGRATCT 23460
T M ¢C E Y P HTTIOCIK S K G S S RNTE 8
L ¢CV S8 I LI L FVNILIZXKUVVYV L VMUNL
HYV*V s s Y YL * I ¥ R * F § * % T

23461 TGGCATTTTGATAAATCTGAACCTTTGIGTCTGTTCARGAAARATTTTACTTATAATGTT 2352 0
WHUPFPDI K SEZPULCTLT P K EKNTFEFTVYNUV
G I L I NTILUWNILCV CSURIEKTITILUDLTIMTE
L A F ¥ * I * T FV SV QETZ KT FTU YTUL * ¢C

23521 TCTACAGATTGGTTGTATTITCATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTAT 23580
S T bDWUL Y P HUP Y QE R G T F Y A Y Y
L QI GC I F I P I KNV AL P MUILTIM
F Y R L VVF S$F L S RTWUHU FULOT CTULUL

23581 GCTGATTCTGGCATGCCTACTACTTTTTTATTTAGITTGTATCTTGGTACTCTTTTATCT 23640
A DS GMUPTTUPFLPF $L YL GOTULL §
L} I »AaC¢CLLLFYLVCTIUL VL PFVYODL
C * F W HAYYU FUP I * P V S W Y S8 F I

23641 CATTATTATGTTTTGCCTTTGACTTGTAATGCTATATCTTCTAATACTGATAATGAGACT 23700
HY YVLPLTOCNA BATISSNTDINTET
I I M FCL *L VMILYIULILTITULIMZR RILIL
S L L ¢ F AFDIL * C ¥ I F *¥ Y % % % p

23701 TTACARTATTGGGTCACACCTTTGTCTAAACGCCARTATCTTCTTARATTTGACAACCGT 23760
L Q YWV T PUL S KRG QYULULE KT FDUNR
Y NI 6 S HL CL NANTIUVPIULUNILTTYV
F T I L G HTFV *¥ T P I 8 8 * I * Q P
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23761 GGIGTTATTACTAATGCTGTTGATTGTTCTAGTAGTTTCTITAGCGAGATTCAATGTARA 23820
G VITNAVDC CSSSFFSETIZG QT GCEK
VLLLMUELILIUVILYVYVYSTILATRTEFNUV K
W CyY Y *cC L F * ¥ P I ¥ R D S§ M *

23821 ACTARATCTTTATTACCTAATACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCT 23880
T K 5§ L LPNTGV YDTIL S GFTUVIEK P
L ¥NL ¥YYLIULVFMTV YTLVTZELTILTLS S L
N ¥ I F I T YWOCTL * L I WGP F VYT C * A

23881 GTTGCAACTGTACATCGTCGTATTCCTGATTTACCTGATTGTGACATTGATARATGECTT 23940
VATVYVHRRTIPDTEILZPUDGC CDTITDZE KTUWL
L QL YIVVPDLIVYTULIUVTTULTIHNSGTL
C CNCTS S Y S * F T * L * H % % M p

23941 AACRATTTTAAT GTACCCTCAC‘CTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAAC 24000
N NF NV PSPLNWETRIEKTITFEFSUNTGCN
T I L MY PHUDLLIGNVI KTFEFTFTELTIA AT
* QF * ¢ T L T S * L G6GT * N P F * L Q

24001 TTTAATTTGAGTACTITGCTTCGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTT 24060
F NLSTULOLRULVYVHTUDS ST ESCNTINTF
LI *VLCUPFV*¥PILITLFTUELVTEITIHTL
L * PE Y P A S F S S Y * F F F I, * * p

24061 GATGAATCTAAGATATATGGTAGTTGITTTAAGAGTATTGTTTTAGATABATTTGCCATA 24120
bDESKIVYGS ST CTPFI KT STIUVLDTE KT FEATI
M NLRYMVVVLRVYVYDLFO®*TIDNILTZPY
* ¥ I * DI W * L F ¥ E Y CVFUR ¥ I C ¥

24121 CCCAACTCCAGACGATCTGATTTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAAT 24180
P NS RRSDILQUL G688 S G FUL Q 5 s N
P TPDODILTIGCSWAVYV LV FCNTILTELTI
Tre LTI * F AV G QF WU F S A I F *

24181 TATAAAATTGACACTACTTCTAGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAAT 24240
Y K I bT TS S S S CQUL Y Y S L UPATIN
I X L L L L VYL VNCTITIUVCCTLQTIL M
L * N * HY P * P L S I VUL *¥ FAGC CN *

24241 GTTACTATTAATARTTATAATCCTTCTTCTTGGAATAGAAGGTATGGTTTTARTAATTTT 24300
vV T I NNVYNU PSS WDNZ RIRTYGPFNNTF
L L LI IIILLLGIZEGMMUVTU LTI TIL
C ¥ Y ¥ *x 1, ¥ § F FPDLE * KUV WTF * % F
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ARTTTGAGCTCTCATAGTGTTGTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTT
N L 8 $H SV VY SRYGCTFSUVUNNTF
I *2 LI VL FTHVYTIVTFTZELILITITLTF

*F EL S *CCDLDLTULTILPFTFT C®* % Y F

TGTCCTTGIGCTAAACCTTCTTTTGCTTCAAGTTGCAAGAGTCATARACCACCTICTGCT
C P CAKUPS FAS S CUEKSHZEKTEPZPS A

VLIVILINILILZLILGQVARUVYVTIDNUHTLTLTL
L s L C*T FPPFCVPFXKUILQEST™*TTTFEFC

TCCTGTCCTATTGGTACTAATTATCGTITCTTGTGAGAGTACTACT GTACTCGACCACACT
$ ¢CPIGTNTYRSCEZ STTUVILODEHT

P VL LVLILITITIUVELUVYVURVYILILIYSSTTO®®TIL
F L S ¥ WY * L 8 F L * E Y Y CTTR P H

GACTGGTGTAGGTETTCTTGTTTACCTGATCCTATARCTGCT TATGACCCTAGGTCTTGT
bwc¢cRCSCLUPDUPTITA AZYTDZPTR RTSESC
T GV 6V L VYL IZL *LLMTTILGTIL V

*L vV * vV F L F T * § Y NG CTIL * P * vV I

TCTCAAAAARAGTCTCTGGTTGGT GTTGGTGAACAT TGTGCAGGCTTCCGTGTTGATGAR
S Q KK S L VGV G6GEHTCA AGTFGUV D E
L KK S L WLV DLVNTIVOQGS ST VTIL MK
F S K KV S GWOCW™* T 1L ¢C R V R C * *

GAARAGTGTGGTGTATTGGATGGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCC
EKCGVLDGSYNUVSCLOCSTTDA
KSVVYWMDHIMEPILVYVYT FVVYVLME®P
R KVWOCIGWTITIOM*¥OCPFPFILS STIL * Y * ¢

TTTCTAGETTGGTCT TATGACACT TGCETCAGTAACAACCGTTGTAATATT MM TCTAAT
P L GWSYDTOCV S NN RTCNTITEFS SN
F *#V 6L MTTLASU VTTTTVV I FTFTILTI

L $RLVL*HILRG QT QQUPIL*VYTFF %

TTTATTTTARATGGTATCAATAGTGGTACCACT TGTTCTAATGATT TATTGCAGCCTAAT
F I L N 6 I NS GTTCSUNDTILTILUGQTEPN

L F * MV SIVVPDLV LMTITYSCSTILTI
F Y P RWUY Q * WY HTILF * * F I & a *

ACTGAAGTTTTTACTGATGTTTIGT GTTGATTACGACCT T TATGGTATTACAGGACAAGET
T EVFTTDVCVYVYDYDOILYGITGOQ G

L K F L L M F VDL I TTTFMMUVILOQODIZ K V
Yy * 8 F Y * CLC™®*LRPUILWYYRTR
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24841 ATTTITARAGARGTTTCTGCTGTTTATTATAATAGTTGGCAARATCTTTTGTATGATICT 24900
I FPKEV SAV Y YN S WOQNGILTLVYDS
F L K KF L LFITITIVGEEXKTITFT CHMTIHIZIL
Y FP*¥ RS FCCULUDL* ¥ L A KGSTFUV * F

24901 AATGGCAACATTATTGGTTTTAAAGATTTTGTTACTAATAAAACATATAATATTTTCCCT 24960
N 6N I I GF KDTFVTOUNZEKTJYTNTITFEP
M AT L L VLZXKIZULILILTITZEKUHTITITFESTL
*W Q HY WPF * RPF CY * * NI * YTF P

24961 TGITATGCAGGAAGAGTTTCTGCTGCTTTTCATCARRATGCTTCCTCITTGECTTTACTT 25020
C YA GRVYV S AAPFHOQDNA ASSILALTL
v M Q EEF L LUL F I KMZUIDUPUDLWILYTF
L L C R KS F CCVF S S$§ KCVF L F G VF T

25021 TATCGTAATTTAAARATGTAGCTATGTTTTGAATAATATTTCTTTAACTACTCAGCCATAT 25080
Y RNL KCS Y VL NNTISILTTTOQZ?PY
I VI®*NVARMT FO*TITIU FILO®W¥¥IULUL S HI
L 8 * P KM *¥L CFE * Y FF N VY S ATI

25081 TTTGATAGTTATCTTGGTTCCGTTTTTAATGCTGATAATTTAACTGATTATTCTGITTCT 25140
F D S ¥L GCV FNADNTIL®DY S V S
L I VILVYVAPFILTMILITIOMH*DNTIIDILTFIL
F * *» L § WLRP * C * * F N *¥ L F CF

25141 TCTTGTGCTCTTCGCATGGGTAGTGCTTTTITCTGTTGATTATAACTCACCTTCTTCTTCC 25200
S ¢CA L RM G S G F CV D YN S P S S s
L VL FAWVY VYV FVILITITHTILTILULEP
F L ¢S5 8 HG6* W FL C* L ¥ L TV FFF

25201 TCTTCGCGTCGTARACGTAGAARGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCC 25260
§$ S RRKXKURRSTI S A S Y RVF VT FE P
L RV YV NVYVEVYVYFLIL L IVILILULILDNTP
L Frasg T * KYF CPFUL S PFCYVF * T

25261 TTTAATGTCAGTTTTGTTAATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCARA 25320
F NV S F VNDSTIESVSGEGEL YT ETIK
L M S VLLMTVLSLWUVV FMZ RS K
L * CQFC* * QY ¥ vV CGWSUL * D Q

25321 ATTCCCACTAACTTTACTATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTARA 25380
I PTNVPFTIVGQUETETFTIGQETNDNS P K
F PLTLL*L VKRUDNILZPFZ KTULTITLTILK
N 8 H * L Y Y S WS RG I Y S N * F 5 *
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GTTACTATTGATTGTTCTTTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTG
vV TIDCSULPFVCSDNZYAATCIHDILL
L L L I VLY LS VLINMOQLAMNTYC
s ¥YY * L FF I CDLF*¥ L CS L P *¥ L I

TCAGAGTATGGCACTTTTTCTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTA
S E Y GGT F CDNIWUNSTIULDEVNGL
¢ $ M AL FVIILIUVE?*>*NMIEKILMMYVY

vV RV WHF L *» * Y * * Yy FR * 5§ * W F

CTTGATACTACTCAATTGCATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCC
L DT T QL HVYADTTTLMQ@QGUV TIL S B
L I L L N C MM * L I L L C KV S HULAP

T * Y Y 8 I A C 8 * Y 8 Y A R CH T * L

AATCTTAATACTAATTTGCATTTTGATGTTGATAATATTAATTTTARATCCCTAGTTGGA
N L N T NLHPFDVDUNTIDNTFIZ KT STILUVG
I L I L I €¢I LMILITIUILTIULNZP®*TILD
Qg 8 * Y * ¥ A F *¥ C ¥ * Yy ¥ ¥ ¥ I P S W

PETTTAGGTCCACACTGCEGTTCTTCTTCTCGTTCTTTTTITTGAAGATTTATTGTTTGAC
C L GPHCGS S SRS FVFEDULLTFD
vV * v HTAVLUL LV DLFULZ KTIYZCHDLT
M PR S&TLRPFVFUVFSFFF *¥ RF IV ¥

AAAGTTAAARCTITTCAGATGTTGGT T TTGTTGAAGCTTATAACAAT TGTACTGGTGGTAGT
K VvV KL 8§ DV 6 F VEBARMYDNNGCTGG S
K L N F QM L VL L KL I T I VDLV VYV
Q 8 * T FRCWPFC®*SUL * QL Y W W ¥

GAAATTAGAGATCTTCTTTCTGTACAATCCTTTAATGGTATTAAAGTTTIGCCTCCTATT
E I RDLIL CV QS PDNGTII KVZILU?PZPTI
XK L E I F FVYNZPILMVILIZ XT FCULTLF
* § * R § 8 L ¢ T I L * WY *¥ S F A 8§ Y

TTGTCTGAATCTCARATTTCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCA
L S ES QI S GYTTARATVAAMTFP
¢ L NL XK ¥ L VTPOQPZLILIULILUILTCTFH
F V * I 8 N F WL HHSRYCCOCYUV S

CCATGGTCAGCAGCAGCTGGCATACCATTITCTCTTAATGTACAATATAGAATTAATGET
P WS AAAGIUPEFSILN¥NYQYRTINDNG
H G QQ QLAY HTFTILILMYDUWTIETLMUV
T M V 8§ 8 S wWHgHTIUPFS* CTI * N * W

FIG. 2 CONT.

25440

25500

25560

25620

25680

25740

25800

25860

25920



WO 2006/007795 PCT/CN2005/001088

50/201

25921 TTGGGTGTTACTATGGATGTTCTTARTAARARTCARAAGTTGATAGCTACTGCTTTTART 25980
L GV TMDVLNIEKINOQEKTILTIATATFEN
WViILWMPILIZEKTIZ KSS®* L L L L I
F 6CY Y GGCS * * KS KV DSYTCTF *

25981 BATGCTCTTCTTTCTATTCAGRATGGTTTTAGTGCTACCAACTCTGCACTTGCTARAATA 26040
NALDISIQNGTPFSATNGSA ATLA ATIKTI
ML FFL FRMVLVILPTILHTILTLIE K.Y
* ¢ $ 8 F Y S EWTPF* CVY QL CTOC* N

26041 CRRAGTGTTGTTAATTCTAATGCTCRAGCACTTAATAGITTGTTACAGCRATTATTTART 26100
Q 8 VVNSNAQALUNZ SUILLQQTULF N
KVLLIILMILIEKUHLTIU VCYSUNTYT LTI
T KCC*F ¥ C S ST % ¥ F VT A I I ¥

26101 AAATTTGGTGCAATTAGTTCTTCTTTACAAGAAATTTTATCTCGTCTCGATGCTTTAGAG 26160
K F GAI S S S LQETITULSZ RTUILDA ATDLE
N L V QL VLIL Y XK KT FVYLV S MTIL * R
*“I1 WeCN*PFPFPFTRINTPFTISSURTGCTEFR

26161 GCTCAGGTTCAGATTGATAGGCTTATTAATGGTCGTTTAACTGCTTTARATGCTTATGTC 26220
A QVQIDI RILTINSGRILT®T-ATILNAVYV
L RFRULIGLULMUVV *¥ L L *MTUIL M S
G 8 G 8§D *** A Y * WS FNUCT FIZ KT CTUL C

26221 TCTCAACAGCTTAGTGATATTICTCTTGTAARATTTGGTGCTGCTTTAGCTATGGAGAAG 26280
S 0 QLS DPISLVXKTFGAR AMTLELHABAME K
L NS LV IPFLLWY¥UNTLVTIELTLS®¥¥TILUW¥RR
L §TA* *YPF S CEKTIWCCTFSYGE

26281 GITAATGAGTGTGTTARAAGTCAATCTCCTCGTATTAATTTTTGTGGTAATGGTAATCAT 26340
VNETZ CVY KBS QSsS PRIWNTFTCGNTGNH
L MS$s VL KV NLZ LV ILIUFPUVVMUVITI
G * * v ¢ ¥ XS I 8 S Y *F L W * W * §

26341 ATTTTGTCATTAGTTCAAAATGCTCCTTATGGTPTGTTGTTTATGCATTTTAGTTATAAL 26400
I LS LV QNAZPVYGTILLFMUBHBETFEFS Y K
F CHYY¥PF KMLILMV CCUILCTITILVTIHN
Y F VI S S KCS UL WPF UV VYAV F * L, *

26401 CCTATTTCTTTTAARACTGTTTTAGPAAGTCCTGGTTTGTGTATATCAGGTGATGTAGET 26460
P I SFKTVULVS?PGLCGCTISGT DV G
L P L L KDILF *¥ ¥V LV CV Y QVM* vV
T Y F F ¥ N C F S8 K S WV F V Y I R * C R
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26461 ATTGCACCTAAACAAGGGTATTTTATTAAARCATAATGATCATTGGATGTTCACTGGTAGT 26520
I AP K QG Y FIKUHDNDUHUWMTPFTG S
L HL N K G I LLNTIMTITISGT CSUL VYV
Yy ¢ * ¢ RV F Y * P % %« g 1, DV H W *

26521 TCTTACTATTATCCTGRACCAATTTCAGATARARATGTTGTTTTTATGAATACTTGTTCT 26580
S ¥YYYPEZPTISDI KNVV FMUNTTC S
L T I I LNGQFPFPOQTIIEKMLELUPTIL*¥TIIUL V L
F L L L 8 * TNTFR®*KCCTFJVYEBEYTLTF

26581 GTPAATTTTACTAAAGCGCCTCTTGTTTATTTGAATCATTCTGTACCAAAATTGTCTGAT 26640
VNP FTKAZPILV YL UWUHS VP EKIUL S D
L I L L KRL L F I * I I L Y Q NCUIL I
¢ *F ¥ *§ AS CL FESPFCTI KTIV *

26641 TTTGAATCTGAGTTATCTCATTGGTTTAAAAATCAAACATCCATTGCGCCTAATTIGACT 26700
FESETLSEHWTEE KUNOQTSTIATPTUENTIELT
"L N LS YL IGLEXKTIEKEHTPTLR RIELTI®*L
F * I # Vv I 8 L V * K 8§ NI HCA A * F D

26701 TTAARRTCTTCATACTATTAATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATT 26760
L ¥NL HT I NATT FULDULY VY EMUNILITI
* ¥ ¥ I LLMLULVF*¥IOCTIMZ®BR®*TITILTF
F K S8 s Y Y *CVY F FRUPF VL * DE S Y

26761 CAAGAGTCTATTAARGTCTTTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATAT 26820
@ E S I KS L NDNSZSZYTIDNTELZE KT DTIGTY
K S L L SL * I I VI STIUILIEKTI®*UVHM
S RV Y *VFE* * L, ¥ QS * R Y R Y I

26821 GAAATGTATGTAAAATGGCCTTGGTATGTTTGGCTACTAATTTCTTTTTCATTTATARTA 26880
E MY V KW PW Y VWL L I 8 F S F I I
K C¢CM *¥ N GLGMUPEFGY * F L P HB L * Y
* N VCKMAL UV CLATNT FUFPF I Y N

26881 TTCCTTGTATTGCTCTITTTTATATGTTGTTGTACTGGTTGTGGITCTGCATGTTITAGT 26940
FLVLLPFPFICCOCTGCGSA ATCTF S
S L YCS8PFULYVVVZLV YV VLAV LUV
I P C I ALFYMILUDLYWZILWT FTCMTFPF *

26941 AAATGTCATAARTTGTTGIGATGAGTATGGTGGTCATCATGATTTTGTTATCARARCATCT 27000
K CHDNCCDEYGGHUHDTFUVIZEKTS
NV I IVVMMSMVVIMITILILSI KU HLEL
*M § ¥ L L ** VWWS S * F CYQNTI

FIG. 2 CONT.



WO 2006/007795 PCT/CN2005/001088

52/201

27001 CATGATGATTAGAATCTCTTGTCAGATCTCATTAAATCTAAACTTTATTTATGGACGTTT 27060
H DD * N LLSDTILTIZXSI KTUILVYUILUWTTFP
MM IRTISCOQTISLNTILNTETITYGEGRL
§ * + L E S LVRSH®*TI*TZLFMDYV

27061 GGAGACCTAGCTACACACATTCTCTTGTTATTAGAGAATTTGGTGTTACARACCTTGARG 27120
G DL ATHTIILILILLENTDLVTILQTIL K
ET * L HTPFSCVY *RTIWCVYKTP *R
W R P S Y THSULVIRETFGVTNTELE

27121 ATTTGTGTCTAAAGTATAATTACTGTCAACCTATTGTTGGTTACTGTATTIGTACCTTTAR 27180
I ¢V * s I I TVUNLTEILULVTVILYTL *
FVSEKV *5LL S5 TVYCWUILILVYCTTF K
DL CIL X JYUNVYTCOQPTIUVGYOCTITUVEPEPL

27181 ATGTTTGGTGTCGCAAGTTTGGCAAATTIGCTTCTCACTTTACATTACGTAGTCACGATA 27240
M F G VA SLANTIELETLTZELTTUILUHTYUVVTTI
C L VS QVWOQTICFSDLYTIT®*STZ R Y
N VW CRI KT FGI XKPFASHTFTTILT®RSHTD

27241 TTTCCCATAGTAATAATTTTGCTGTTGTAACTAGTTTTACTACTTATGETAATACTCTTT 27300
F P I VI IULVUDL*¥LVLILILMMU VTITLTF
F P * * ¥ F WCCDN*PFY YL W®*YCF
I S HSNNTFGV VTS PFTTTVYGNTUV

27301 CTGAGGCTGTGICTAGATTAGTTGAATCAGCTTCTGAATTTATTGTTTGECGTGCAGAGE 27360
L RL CLD*L NQUILULHNILTUILFPFGV QR
* 6 CV * I 8§ * I 8 F * I Y CL AT CT RG
S EAV S RLVESASET FTIUVWRAE

27361 CACTTAATAAGTATGGTTGATTTATTTTTCAATGATACTGCTTGGTACATAGGACAGATT 27420
HL I SMUVDLFVFNDTRAWYI G QI
T * * Yy ¥ L I ¥YF S MIULILGT®* DU RF
AL NXYGG* F I PQ* Y CLUVHRTD

27421 TTAGTTTTAGTTTTATTTTGTCTTATTTCTTTAATCTTIGTTGTTGCTTTTTTAGCARCT 27480
L VLVIFCLTIGSULIFVVATFTILA AT
* F* FYFVLFDL*SLLDL L F * QL
F S FSPIULSY Y FPF NILCCTC CT EFTFS SN

27481 ATTAAGCTTTGTATGCAACTITGTGGTTTTTGTAATTTCTTTATTATTTCACCTTCGECT 27540
I XL CM¥QLCGPFCNTFTFTITISTZ®PS A
L § FVCNTFVVFEFVISILLPFHTIELTPRL
Y * AL YATLWPFTILH*TFIDLY VYT FTTF G
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TACGTTTATAAAAGAGGTATGCAGTTGTATAAGTCTTATAGTGAACARGTTATACCACCC
¥y VY KR GMOQL Y K S Y S EQV I P P
T F I KE VYV C S5 CISULI VNI KTILTVYH P

L RL * KR YAV V ¥ VL * x 7 5 Yy T 7

ACTTCAGATTATTTAATCTAAATCTAAACATTATGAATARATCTTTTCTTCCTCAATTTA
T 8D YL I ¥ I 7L * I NLVFVFTULNTUL
L QI I * 8 K S KHVYE™*TIUPF S S 8§ 1V

HFRLUPNUILNTILNTIMU®NZEKST FULPOQTP

CTTCTGATCAAGCTGTTACATTCTTARAAGAATGGAATTTCTCTTTGGGTGTAATACTAC
L L I KL L HS * KN GI SL WV * Y Y
F * s s ¢ YILXRMEU FPILEFGOCNTT

T $ D QAV ? FLEKEWNUPFSTIL GV ITL

TTTTTATTACTATCATATTGCAGTTCGGTTATACGAGCCETAGTATGTTTGTTTATCTTA
F L L LS Y CS SV IRBRAVV CL F I L
FYYYRTIAVU RILYZEZPZ®*¥ZYUVCTDL S Y
L FITTIIULQEPFG YT SR SMTFV YLD

TCAAGATGATTATTCTTTGGCTTATGTGGCCATTGACTATCACCTTGACTATATTTAATT
S R ¥ L F F GL CGH*TIL § P * L ¥ TL I

Q b DY S L A Y VATIDUVYHTULDVY I * L
I ¥ ¥ I I L WLMWPILTTITULTTITFN

GTTTTTATGCTTIGAATAATGCTTTTCTTGCATTTTCTATAGTGT'TTACTATTATTTCTA
VFMIUL*I ML FLHPFUIL * CLLIL F L

F L CFE®*CUPF S8 CTIUPFVYSVVYVY YT F Y
C FYALNNATFTLATFSTIUVVETTITIS

TTGTTATATGGATTCTTTATTTTGTTAATAGTATTCGGCTTTT TATTAGAAC PTGGCAGTT
L LY GPF ¥ IDLUILTIVF FGE F L L ETLA AUV

CYMDS L FC®* * Y S AP Y * NWOQ L
I VI wWIULJY. FVNSTIURILTFTIUZ RTGS

GGTGGAGTTTTAATCCAGAGACCAATAARTCTTATGTGTATTGATATGAAAGGCAAGATGT
6 6 VL I QR P I I L CV L I * KATZRC
VEPF * S RDQ *¥ S Y VY *¥ Y ER Q D V

WweE8 FNPETNUNTULMTOCTITUDMEKTGK M

TTGTTAGGCCAGTTATTGAGGACTATCACACATTARCTGCTACTGTTATTCGTGGTCATC
L L. 6 QL LRTTITH* L L LDL F V V I

¢C ¥ A 8 Y * G L 8 HINU CVYO CY S WS 8
F VRPVIEDVYUHTILTA AT TUVTIURGH
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28081 TTTATATACAGGGTGTCAAACTTGGCACTGGTTATACTCTTTCAGATTTGCCCGTATATG 28140
F I ¥RV S NILADLV I L F QI CUPYMH
L Y TGCQTWUHWDL Y S F RFARTITC
L ¥I Q6 VKL G?T?T Y TDLSDUIL PV Y

28141 TTACTGTAGCTAAGGTGCAAGTACTTTGTACCTATARACGTGCCTTTTTAGATARGTTAG 28200
L L L RCEKYVFVPINVETF* I g ¥
Yy ¢ s * 6 A8 T7TUL YL * T CL F R * V R
vV T v A KV Qg VL CTZYI KU RATFDLDIEKL

28201 ATGTTAATAGTGGTTITGCTGTTTTIGTTAAGTCTAAAGTTGGTAACTATCGTTTACCGT 28260
M L I VVLLFULILSILEKUDLUVTTIUVYR
¢C * ¥ §y F CCFC™* V ¥ § W * L S§F TV
D VNS SGPAVPFVY KSZ KV ENVYRTILSTEP

28261 CTAGTAAACCTAGTGGTATGGATACTGCCTTGTTAAGAGCTTARATCTAAACTATTAGGA 28320
L VNLV YV WIUDLPC®*BETILI XKSI KT LTIL G
¥ *# T * § Y G Y CL VX S L NUILNUY * D
5 s KPS GGM¥ DT AULULRA®*TI*T IR

28321 TGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGARATCGTTCAGGAR 28380
¢ L I L P VIMILEUVEAPTILTETIUVOGQE
V1Y SRS L CWIE K * KL L WIEK S F RN
M § Y TP GHYAG S R S S 8 GG NIR S G

28381 TCCTCAAGAARACTTCTTGGGCTGACCAATCTGAGCGABATTACCAAACCTTTARTAGAG 28440
$ 8 RKLLGILTUNTILSTETITTZ KT EPTILTIE
P QENTPFTILG* P I * & KTILPNTEL* R
I L KKTSWADGOSETRTNTYSOQTTFNR

28441 GCAGAAAAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCAC 28500
A E K PNILWNSULCULIUILNUHIEKETITLS H
Q K NPT * I HCVY S TTUR RIKTYVYZPT
G R KTQ©PZXKFTT VS T QP QGNTTIZP

28501 ATTATTCCTGGTTCTCCGGGATCACTCAATTTCARARAGGTAGAGACTTTARATTTTCAG 28560
I I P G S PGS L NTVFE KU KTVETTULWNTE Q
L FL VLRDUHTUSTISKR*RTUIL * I F R
H Y S WUPF S GITOQTVFQQKSGRDTFKTF S

28561 ATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTGGT 28620
MV KETFPILLSETZYU?PILIL KO QI KTUDTIS®G
W S R S S HCPFRSTZPZEF* 8 KR RTITELUV
D GQ GV PIATFGVYUZPPSEG BAIEKTG? YW
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28621 ATAGACACAGCCGGCGTTCTTTTARAACAGCTGATGGTCAARCARAAGCAGTTGTTACCGAR 28680
I DTAGVILL XK QDILMNMUVNIEKTSST CZYR
*? QP AF P * NS *¥ Y S T KAUVVTE
¥ R H S RRST FZXTADG GO QO QI KOQTLTL®P

28681 GATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCCC 28740
b 6 I 8T I SV PAHMZPMHEPMMZ YHUNP
M V FL LS RYREPTIGCOQCTITELW®*TI P
R W Y F Y Y¥YLGTGEPYANA ASTYGE S

28741 TCGAAGGGGICTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTTT 28800
$ K6 8 5 6 L LI TKTILTUILTILILPPMTE
R R GLL GC * S P Ss *HF Y S L RC F
L EGV F WV ANHOQADTS ST P S DV

28801 CGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATTT 28860
R Q 6 I L L L KI KULSTILUL GPFRTUIL VU RTF
V K G 8§ Y Y 58 R S YPY * YV S AW YDTF
S S RDU?PTTQEA ATIUZ®PTRTPFZPZPGTI

28861 TGCCTCAAGGCTATTATGITGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGTT 28920
C L KAIMODYILZEKA AOQEGTILILULIUVDSOQUV
A 5 RDL L C*RLRIEKVCTF* * S TR F
L P QGY YVEG GSG EGRSASUNTZSZ RTZPOEG

28921 CACGTTCITCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTTA 2898 0
HV L NHRVDU®PITIVH®*VEUVTITILTIIL
T F § I T W T Q * S8 F I K * K * F * p *
5 R 8 Q 8 RGP NUNR R SUILS RS HNSNF

28981 GACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATCGCTAATCTTGTTITAG 29040
DI QIUL * * NI TIWTUILMZRSTILTITELTVP *
T FRF Y S KT * Y G ¥ » DR * § ¢ F S
R HS DS I VXKZPDMOBADETIA AUNTELTUVYTLIL

29041 CCAAGCTTGGTAARGATTCTAAACCTCAGCRAGTCACTAAGCAAAATGCCARGGAAATCA 29100
P 8 L VKIULWNILSZ KSTULSZKWMPRIK S
Q AW ¥ RF * T S A SH®*AZXKT COQGNOQ
A KL GKDSIKZPOQQVTZ KO QNA AIKTETI

29101 GGCATARRATTTTARCAARACCTCGCCARARGCGAACTCCTAATARACATTGTAATGTTIC 29160
G I K F * Q NLAIKSEBEULUILTIWNTIUVMTF
A ¥ NF N KT S P KANS * * 7 L * C §
R HK IULTZ KUPRI QEKURTUPUNI KU HTCGCNUV
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29161 AACAGTGTTTTGGTAARAGAGGACCTTCTCRAAATTTTGGTAATGCTGARATGTTAARGC 29220
N § VL VEKEDUILILIEKTIUDLVMTULIZEKTC®™*S
T VFW* KRTPFSKVPW®*C *¥ NV KA
Q ¢ CF G KR GP S QDN PFPGUN AEMTLUL K

29221 'PPGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCTT 29280
L VL MIULSFILFILOQN®*DL UL HGQUV L
W Y * * 8 SV S YSCRTISSZYTU RTCTF
L 6GTNDUZPOQFU®PTIULATETLATZPTTUPGA

29281 TTTTCTTTGGTTCTAAATTAGACTTGGTTAARAGAGATTCCGAGGCTGACTCACCTGTTA 29340
F §$L VLN * T VWL KETIUPRUILTTHILTL
F L WUF * I RL G * KRPIRG* L T C *
F FF G5 KL DUILV XURUDSEU B BTDSUZPV

29341 ARGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGETTTGATAGTACTTTACCAGGCT 29400
KM FLDNTFITIULVULILIGILIUVIL Y QA
R CPF * T 8 L FWUPF Y * ¢y *x ¥ Yy p T R L
K D V?FFEU LHY S G S I RFDSTIL P G

29401 TTGAGACAATTATGARAGTTCTTGAAGAGAATTTAAATGCTTACGTTAATTCTAATCAGE 29460
L RQDL * KFLKRTIO*MTIELTTULTITUILTIR
* DN Y ES S * RETVFE KT CULT®RT®*TF * s E
FETIMIEKVILETENTLUNATYVNSNRQ

29461 ACACTGATTCTGATTCGTTGAGTTCTARACCTCAGCGTAAAAGAGGTGTTAARCAATTAC 20520
T L I L I R *¥ VL NL SV KZEVTILUNUNY
H *F ¥ FP VEF * TS A * KRC* T I T
N T DS D S8 L 8 8 KP QRIEKZRGVY K QDI

29521 CAGAACAGTTTGACTCTCTTAATTTAAGTCCTGGTACTCAGCACATTTCARATGATTITA 29580
@ N 8 LT TUL LI * VL VL STU FOQWMTITLI
R T VvV * L. 8 ¥ F K CW Y S A HUF K * P Y
P E Q FD S L NL S A G TQH I S NDTF

29581 CTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATCCTTATGTAGAAGACTCTGTITG 29640
L L R I I VYLLLLMIILM®*I KTTIL L
s ¥ G 8 * P TCVY S ¥ ¥ 8 L CRURULUZGCTZCGC
T P B PHSLLATTULDDUZPY VEDSUV

29641 CTTAATGAGAATGAATCCTAARTTCGACACTAGGTGGTAACCCCTCGCTATTATTCGGAAT 29700
L NENE S * F DT RUW* PLATITITR RN
L M RMM NPNSTUDLGEGGNTZPSTILILFGI
A Y * E * I L T RH™*VVTPRTYZYSE
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29701 AGGACACTCTCTATCAGAATGAATTCTTGCTGTAATAACAGATAGAGTAGGTTGTTACAG 29760
R TDLSIRMNSCOCDNINIRT®Y*SPRTILTIE Q
G HSL $E * I LAVTITUDTZRYSGT C?7YR
* DT L YQNUEUPFTULUL * * g I E ¥ Vv vy T

29761 ACTATATATTAATTAGTAGARATTTTATATTTAGACATTTGATTGTTAGAGTAGTTATAA 29820
T I ¥ * L V E I L Y L DI * L L E * L *
L ¥ I N * * KF Y I * T F DC * § 8 Y K
DY I LI SBRUNU FTITFIRIUHETILTIUVIRUYUVI

29821 GGTTTAGCTGTAGTATAAACGCCTCCGGGAAGAGCTATCAATTGTAGTGITTAATATATA 29880
6 L AV Y * PP PGRA ATINTE GSUV*yYTI
vV *L *Y KR LRETETLSTIVVFENTISY
R F s C S I NOASGI K S Y QUL * CcL I Y

29881 TATTAGTATATGATTGAAATTAATTATAGCCTTTTGGAGGAATTACAAAAAAAAAAAAAA 2904(
Y * Y M T EI DN Y S LDIL ETZ ETULOQZ KK KK
I 8 I *L KL I I AUPUWIRUDNVYZKTZE KTZ KTE KK

I L. VYD * N * I, *# P F 6 6 I T K K K K

29841 »aa 29942
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1 CTTATTCTCGCTTAACGCAGGCATGGCAGATAGTCGAATGCTAGAGARCAGTCTAGAGTA 60
Yy S R I A DTG GDTITUL KU RTDRTDL D *
I LA F QT RVT®* * g VI EQ®* I E
F L L 5 NRGYRRDA A3 RI KD SR M

61 ATITAGAT'TGARAARTTTGTTCTAAGGGACRATAGGTACGAACACTCACACCRARTTAG 120
*# I * VvV K * VvV L N T I WAOQ S H P K I
N F R F KK UPF LI GQ ** GHKHTHNL
L DL S KL CSE ERNDMSTULTT *¥ D

121 TATTAGAACATAAAATGAAAGGTGTGAAAAGTAGAGAGACGGTCACTGCACAACCAACAG 180
M I ¥ ¥ KV KWV K®* REATILSTNTT
* L R T N * K G CKE DR QWHRT P Q
Y D Q I X 8 EV S KMUEU RGTV HQND

181 GAGTCGCAGGGAGGGTATCCAGCGTTACTAATTTTGGTCGTTTATGCCAGAGCCGAAGTT 240
R L T GG GMUPIRL S * FWOCTIIRDI RS *
G * R G E W L DCHNTFGA AU FUV TE B E
EADRGY THATII LV L L Y P R P K L

241 CACCCGCGGTCTTAAAGCAACCGACGAAGGCCTACGTCBCCTCCTCAACCGATCAGGATA 300
T P AL I BENAAEUPUHTILZPZPTP * D *
L PR WF KTUPQK R I CRULILOQS TR
HAG SV NI RQSSGSAASSNATILGTI

301 CTTCAGTCTACTCCCACCCAATACGGGGAGATGACCAGTTCGCTACCTTTCACAACCTAA 360
s 7T L H PHTPTTIGR®* QDL S P F HQTI
H L * I L TP ¥ A GRS TTLRHUFTN 8
F DS s P PNUHGEV P * A I S L T P N

361 GCABATACTATTAGTACACTTCTATCTAACAGCGACGTAAGAACCTGTTCTTACCGTACA 420
R K HY DHS S LNDSCEZGQV L I AH
E NI I 1 M HLY I T AANIKSULF P M
T * § L * T F I §S QR QMURUPCS HOCT

421 CGTCAGTTTAGARATAGGCACTATAAARACAAGTACTTCTAGATGTACAACATCITCAAGA 480
AT LD * GHY KQEHULDVHGOQULTULE
E L ¥ I KDTTINI KN NMMPEFTI®*MNYFN
¢ b FRIURUSIIKT®P®*S8&SRCTT ST R

481 TTGATTTTGTCGGCATTTCAGGCCATGCCGTTAARATTAAT TTAGTGGAAACGTATCGAA 540
L * FP L R L TRYPULIKTUL®* I VKA AY S
* § F ¢ 6 Y L GTRCN* NTF ¥ R QMA
vV L vV ATFDUZPVAIKXTIIULDGIZEKCUL K
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59/201

CCCACCAAARGGATTTCCCATACAATACCCGAACAAGGCAACTATGTTCTGATTTGCAAT
P HNE * L T H * P ST GNMGCS S * VN
0O T T KR F PINUHAQET® ¥V L S F T
P P KGULU®PYTTIPIKINI REYTLVTILR *

ACAACATGTAGTAGAAAGATACTGATGTAGATGATGATTARAACCACTTCTAARARACCC
H Q VvV DDJIXK®* s * M * x N Q0gHULNKP
I N Y MM KRH S CR S 8 I KTV FTIKOQ
T T ¢ * R B I Vv v DV V L K P S 8§ K K P

AACCTAACATGGAAAACCAAAATACGGTAGAATACAAGTGTTTACCAARGTTAAGACATC
N S ¢ VX g N * A MIKUHET CTITTETIRY
T PNYRIKTIKHWRTINVYVTF EEIKTILET

¢ I T 6 K P K I GD*¥ T * L HN* N O L

CARCATATAACTTCTCTCACTAAATTATTAAAGTTTAAAATTTARACTACTAATACTAAA
T T Y ¢ L S HNUILIULI XTI LN®¥*¥TI O HNHN
P @ I NF L T I *¥ YN * I KFKTI I I I
N Y I 8 8L 8 XK I I EFXKTILNZS S * 5 K

ATCACATCTTCTACGAATACGACTCCAAGTACGACTCGGATTTCCATTTATAAGTGTTTT
* § L L H K H 9P EHQA*¥ LY I NVTF

K TYy FI s I SL NMSULREFET'' FI * L
LTS S A®* A ST * A S GL P LY ECF

TCGAATACGAAATGAATCTGTTATAGCACCATAAT TTGGGCATGAAAAACATCTGGTCAT
L KHKV * VIDHY* VRV KOQLGT

F 8 I 8 * K8 L I ™ TNUFGYKI K Y VL
A * A K §$ L ¢CYRUPTIILGTSZXKTSWY

ACCAACACTGATARGACCATTTAATCGTCTAACAGAAGTTCGAATACCAGTAATAAGARR
H NH 8N @Y I L LNPDETLIEKHDNNK
I TV I RTU F®* CITI XULSITMZIHR
P Qg 8 * EPLNASUOQR®*A*¥ P * x E K

GETTCTATACTCTGTTTTCGTCAGACATACCGAACGGTTARCACTGARACTATARCATCA
ALY SV FATOQTIA AQMWNUHSOGQYOQQL
g LI H8 L L L, R Y PKGITVKTINY

¢ s I L ¢ FCDTHSDAMALOQSIKS®STITT

CCGAACCGTACATCAAGCACTAAGTGCTAAACRATACGCGGACGTCTGATATCGATGATA
P KX A HL EHNUV I Q * A G A S * L »* ¥
H S PMYNTTI*X S KNI HA AOQILS Y 8 8
A Q CTTRSEURNTTIRIRCVIAUVTI
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60/201

1081 AACACCATAATTTATACAACGTGTTGGATGTCTTCTACATCATCTACCTCTACATCAATA 1140
K H Y * I HQ VV *¥ L L HL L HUIL H L *
N T TN F I NOCLRTZ CTFTIVYYTIS I VYN
Q P I L YTACCGV S8 S TT S P S T T I

1141 TGCACTTGGACATGTARATAATAGACGACTACGTTATCAARATTTCGAAGGATCAAACTA 1200
vV HYV Q VNIIQQUHILILIXULATE *¥ N 8
Yy T F RYM®* * R S I CYN?* L KR T Q
R 8§ G T C KU NDASATITI KU F S§ GGIL K I

1201 CTTTCAATACTGAGTATACCTACTAAAARGATAATTTAGATATATATTACAACTAAACAC 1260
$ L * 8 EY P HNIK * * I + I Y H @ N T
H F NHSMHTITII K RNFRYTIINTIOQ
F T I v * I 8 8 KETIUDLDZI UYL T S K H

1261 ACTAACACCAAAACAATACGTCATACCARTACATCTAACARAATTACTATTAACACTAAA 1320
H N HNO*¥ A T HNUHULNN*¥ HY N HN
T I TTKDNHUL I TIUY I TZXITIITI
s @ P K T I CY P * T S Q KL S L g s K

1321 AATACCAACCCAAAGTCCATTATACTACCTACCAAAAAGAACAGGTAACACAACATGTCA 13890
K H NP KLY Y S P HNIEKI KIDMTNY L
K r T P N * T I HHTI TK RTWOQTTC
* P Q T E P L I I S PF KEGQGNUHOQUV T

1381 AATACTGAGATCGCTTCAATTTCGGGTTAGTAGACCACAATAAGGACTTTTAGGACACAA 1440
K H s * R L ¥ L 6IMOQH®*UE Q F DOQT
N I VRATFNTFOGUL*¥ RTTNNU R FTIRH
* S B L. § TLAWDUDUPTTIGSF G TN

1441 TAAATGATTATCATGACTATGACAATTGGTACTAAGAAAATTAAACATACCAATAAGACA 1500
I * ¥ Y Y QY Q * GHNK* N THNN Q
* K 8 I T 8 I 8 NV MIIRIKTIUGQ@TITTIR
NV LLV S VTILWSEI KTLI KY®P®* ET

1501 GTGTSGTAAACCAAGAACATATATAACCAGCGGCGCAGGACCTAACACCTAAGGATATTA 1560
*¥*' v M Q N KXY I NTAADOQTIT S E *¥ L
D CWIKTTRTTYIPRI RTRSQPNRY
vV ¢ NP E QI Y @D GR G PUNUHTIGTII

1561 ATTTAGAAGTCAGTTCAGAATACTACTAAACCAAATAAGTCCACATCATCCAACATTTAG 1620
* I K L *» T KHHN P KDNLHULULNYTI
N FR* DILRTITITIOGQNI®¥XTYYTTTF
Lt D ETULDO®* S S8KT*EU®PTTUPOQTULD

FIG. 3 CONT’D
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61/201

ATARCAATTTCTTTGACGAGAATAATGAGTACGTGAAATGAATCTAATACAAGTTACATT
* Q@ * L FQE * ¥ EHV KZSULNUHETIY

R NN F F S8 S8 KNSMCKV * I I NIL T
I 7 L §$ VA RIUV*A S *¥ K S * T * H L

CACACCATTAGAACTTGTTTTAGTATAARGARCCGCAATTATTAAGAACCACATCCGTTGA
T HY D QV F DYE QR ®* Y NI KT YAV
L T TI K F L IMNIKANTITIWRU®PTPL

H P L R S8 CVF * I R P TULLUEOQUHTILC 8

CAACGAATTATCTCCACTAATATTATACGAAGAT TTTTTATAACTGAACARACAATTCGC
T A ¥ Y L HNVYYAETLTFY QST Q * A
Q ¢ K I 8 T TI I I KK * F I N V. 9 K N L
N § L L P S * L I §RF F I 8 KN T L R

AGCACGACTAAAACGAACGTTCAAACGTCARACACCTCTACCAAAACATGGAAAAAATGA
DH QN QE KO CTQLKHTULHENOQVIKIKV
T T 8§ I K 8 A L KCNT S8 ITK Y R K *
R A S KAOQILNA AT QPSS PIKTGIK KK s

TCTACCAARATTAAGGGGCATCARTAATRGATTAAGTCTCACCATAAAAGAARATGTAGAAA
L BENLEGYNNDILESHY KR *¥ MK
* I T * NG T T I I * NLTTNUE K C R
s P K I GRL * * R I * L P I KKV DK

CTACAGAGTTAAAAGTGTTCTI'CAAAGACTATACACARATTTTTACACATARAACAAATA
& TE I KV L L KoYTNUILTFTY K T *
9 H RLK*L FNI RTIUHET®*FHTN QK

I D ¥ NE CSTZESTIHI KT FTIUHTIIEKNDNTI

CCTGTCTCARAGTCAACGATGTAAAATATATCTCGTAATACAATTATCCAACCAATGAGT
P CL KL Q*MKY L AN HM™YYY TP *¥ B
H VvV $SN* NS CKIVYILMTINTIZPAOQNS
s LT ET?™XA VN * I s C* T L L N T V ¥

TARATTCAATAACCCATGATGTGAACAATTATTTTACCAATTAACCAAATTATGGTACAA
I * T I P Y * V @ * Y F P ¥ N T ¥ Y W T
L KL *Q T S8 CI KNIV FHNTIUPIKTIGH
N L NNPVVSTILULTITUILIGQNIDLVMN

TCTACGATCACGTGGACGATGTCCGACCGAAGARATGGTTAATAACTTACCAGAAAAACA
L H * HV @ * L S AEKOGTII S HDIKOQ
*» 1 8 T CR S CAUPIKI KVL * QI T KK

S AL AGAV P Q@ S8R ¥ W N' NF P R K T
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62/201

TCATAGAGTTCGGTTGAAATTAAAACAACGARATTATGGACTAATACGATTTTRAAATCA
L I EL W S8 * N Q .Q K LV g NUH®* F KL
Y Y R L G V K f K N & * ¥ R I I 8 F N *
T D * AL KL KT AIKTIGS*¥ AL I KT

APTATTTAARATGTGAAARAAATTCAATAATAATCTCACACAATGTCARCTACAAAATTT
* Yy I K CX K * T 1 I L T™H™* L ©Q H KL
N I F XV S KKUL®** * L ?NTU CNTIN~*
L L N ¥ V XK KLNNNUSHTUV TS TZKF

TCTATACGGACAAGAATTTTGATAATTACCAAATCAAACATAACATCCGTTATTCAARAT
L YA QE * F ¥ ¢ § NL KY Q@ L CY T K
F I HR NKVF S NI T*NTNYMATIIL K
s I 6T RLYVIULU®PIKTOQTITU?PULTILN *

ATTGCAATCATGTCCCAATTAAGGACCAAAACARAATGGTACATTACGTGTCCTTGTTGT
Y R ¥ Y L " L E @ N Q@ K VM Y HV P V V

I VNT CP* NRTI KN®YWTTICUL F L
L T L V PNTI GU?PKTI KGHTILA AT CS S C C

TTAAATAAAAAAACTTCCGCAACGTCTTAGACAATAT'CATCTTCTACTACAATAACTCTT
F K N K Q0 LR@LI Q* L L L HR* QS
L NI KK FANU CFRNY YV FTITINNIL
I *» K K s PT™ASsDTTITS S S s T I 8§ F

ACAGTTTAGARGAAATAGTAGAATACTCATAACAGTTGGTGGATTTAGACATCTTTTTTA
H * I K K I M K H T™NUDUV V *¥ I QL F F
I p FRR®* * R IL ITULWRTF EFRYTFF
T L D EKDWD*¥ SY Q * e L DT SsS ¥ I

AACATAATATCTATTATACATGTACCCATTCACACCACTATTTARAAAGGGATAACAGTA
K Y * L Y Y T C P Y THHY I KG* Q ¥
N T N Y I I HV HT® L TTTTITFIZ KERND
g I I 8 L I Y M P L HUPSILNI KU GTITTM

CTTACTATTTTTATAAACAGARRAATCTAGTCCGAACCGCARAAGGTACACGTCCATCTTT
§ HY FY XDJEXKULDUPIEKANEMEHLYF
K I I F I N T K ¥ I L 8 P TKWTCT 8

F S L FI QRI XS *¥ AQRIE KUGHATZ PULF

TCAATTAAAAT TGCTCTTTGGACAACARTACCTCTAAGGCAGARACTACTGTCAATTCCA
L * N* RSV QQ*pPs$ETZXSS L * 2
F N I KV L FRNNWUHTLNZRIRDZGQHOCNTNL
T L K L § ¥ T T™1 s8I 6DIKTIVTTLT
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63/201

2701 ATACAAACTAAATCTAAGATGAAPAACTACTATAAAATCCATTTCAAACAAGTCTTAAACT 2760
* 7T @ N L N * K QHY KL YL KNULTIQ
N HK I ** I RS KITINW®*¥TFNT®* F K
I N S K S E VK S &I KUPLTOQE S N s

2761 TCATCTTTTCCCACAATGACATCTACTAAAACAACGACAACARACACTACGATATCTCTT 2820
L L F P H* QL HNOQOQOQOQZKUBH* L 8
F Y F L TNZSYTITIIKNSNNTTISYL
T S FPTV TS S KTATTOGQSATISF

2821 ACGAAATTIGAGAACATTTCTCGTAGGTCACCAACCAATAGTTCAAGCACGTARAAATTT 2880
H KL 8 KYL ADUILUPOQNDILEUHMIZEKL
I 8 ¢«# vV RT FLMWHNTTILNTCK *
A K FEQLsc¢cGeTT®P* ¥ T RANIK KT

2881 ATTTGAATTACTCTTACAACAAATAARATAAACTACTCCGACCACTACTTCGTTACCGGAG 2940
Y V * H 8§ H Q KNI QHPOQHHBLTILPR
I F K I L I NNI®* K I L S TTI F CHG
L §$ L 8 ¥FTT* KNS S AP S S A I AZE

2941 AGCATACATAACATGAAPACGATAACTCCTACAACTICTGCAATAGTCATCACTTCGACA 3000
E Y T N Y K Q * Q9 P HQULR®* * Y HUL Q
R T H I T™S8 K SNTILINT FVNDTTF 8
R I ¥ Q@ V KAI S ST S s8TTIULL S AT

3001 GCTTCTATGATAACTACCACAGCAACTTCTGTGATAATTACTGCTACTTCTACAACAATG 3060
R LY *# 0HHROQLZC®* *¥ HRHULHOQ¥
D F I S NI T™DHNZFV S VNIV IFINN
s s vis&®PTTS sV IL S s s s TTV

3061 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3120
O HCHRHILIHESO QT®* QHCHZ RHILIHLOQ*
§ T VI VIPFINUNSTVIVIFTINN
P S L § S s T TV &?SLSSsSS STV

3121 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3180
Q H C HRHLHO®* Q H CHURUHLHQ *
s TV I VIFINNS?TYV IV IFTZINN N
P S L §S s 8 8 T TV P S L S8 S s s T TV

3181 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3240
©Q H C HRHULHHOQ*¥ @Q HCHRUHTLHEQ ¥
s * VvV I v I F I NNSTV IV IZFTINN
F $ L $ s 8§ s TTVU®PSL S8 38 68 TT1TV
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64/201

ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG
Q HC HR HLHQ®* Q HCHTI RUHILHQ *
s T Vv IV I FINNSTUVIUVIUVFTINN
P S L S SsS &8s T?TV?PSL S S S s T 1TV

ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG
g HCHRHILHOQ@®* QHCHRHILHEQ *
s T v IVZIFIUNNSTVYTIVITFTINN
P S L & 8 s s TTV?PSL S S S s T TV

ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG
Q@ HCHRUHLHOQ®* QHCHRUHLHEQ*
s T v IV 1T F FINNSTUVIVTIUFINN

ps L s sSss§sSTTV?PSUL S S S ST TV

ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTATTGCTACTTCTCTAACAATG
Q H C HURHULHQ@* g HCYRUHTILS @Q *
s T Vv I VI FINNSUSTU VIUVIT FIULNN
P $ L S 8 s 8 TTV P SLL §8 8 I TV

ACCACTGTTACTACTGGTTTAACAACAATGACCACTACTACATCTACTATAACTTTCATA
Q H C HHGPF Q Q * QHHHILIBEBYQFY
s TV I I VLD NNNSTTIIYTITINT FT
P S L S 8W I TTUVU?PS ST S s I s L I

AATACTGAAACTATGAATATTTCGAGAAAATCARAAATTACTACAGATATTACTACGAAA
K 4 8 ¢ Y K Y L E KL K * HHIRYHHK

N I V K I 8 I F § K * N K I I D TI I I S
¥ 8§ K s v *»L ARKTTIXILST®*¥ L 8§ A K

CAAARCAATCAATACCAAGATCACAACTTTGTCTTTGTATAARATTTCARTTACCAARTAC
T @ ¥ N H N ¥ H Q F L FMN®M¥L * HN I
Q K N T I T R T™NU FOCUVFOCTII KT FNIT ¥

N T L * P EL TSV SV Y KLTTUL P KH

CAGTGGATGATAATGTGTATGATTAACARCCAACGCARGACACARTGAACATTACGTCTT

T V ¥ ¥ ¥ y Yy ¥ NNTANOQTV QL A S

P * R S NCcMSITU®POQTRUH®*KTYHL
pD G VIV CVLQQNZ RKETNSTTIC

]

TAATGGAAAATTCAAATTCCTAAATCGATAACTTTTATACACCAATAGAATATTCCACCC
I VK ®* T P NTIL®*OQFJYTTTITEKT YFPFP
P * R XK L K L I * SNTFTITHTP®*RTITLH
N G KL NTLS SEKATLSTFTIUHNTD®*TLTEP
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AATATTAGTTTCARAACAACTAATAAATGACTGGTGATAAGGATTTCGATAACAAAACGE
N YD FNQQNNYVSW* E * L * 0 KA

T I I L T KNI I * 0 G s NRF S NNQ
* L, * L K T S * K 8 Vv Vv I 6L AITKG

AGTTCCACCAAAACATCGACTAAAACGAATAACCAAAAATTTGGTCAAACTATAATTACG
EL HN QL QN KNTK KL GT QY * H
R L TTJ XY SsSTIIKS SIU©PIK?®*» VL KXTINI
* p P K TA S KA A*QONI KU FWNUSIIL A

CATACGATTAACCACAACAAARTTTTACACCAAARAGARAACTAARTTTACCARACCTACG
T H * NT NN L I HNI KU KOQNTLUHNTPH
R I s I p 0T F T™TK K RIKTI®*XTITOQI
Y AL QE Q K F EEUPKUEIZKS KF P K S A

AAACAAAANAATACCTCTATAACACAGAGTACAAACARTTCACACCTGTATTATACTGAGA
K T K K H L Y @ T™Z EHKYTHVY Y §E
S ¢ K Xx I 8 I NHRMNTULTSMTIMHBS
K N K ¥ P 8 I T D * T Q L H P CUL I V R

TPATCGTCGCCTGAATGGAACATGTAATGTAAAAAGTAATARACTACTGTTARRARCACEG
L LL P SV KYMVNI KMTIOQQHTCNIKH
*+ Y C RV * RTC* MK®* *+ K I VI KT
I A A S K GG Q VNCIKENNZSSLZK QA

ARRAACGTGEGGATTTTTTTAARARTAACGACGTACACGACACCTACATTTGCAAACAGT
K K ¢ 6 * ¥ F K * 0 ¢ M H Q P H L R K D

s KA GRF FNIXNSWSCT S HTIYVNT
K Q VeL FI KIAAHAT ST FTQ*

AMGACATCGACAATATCCACTACTTGTTTATCTACCATTCARACAATGATTTAAATCACC -

N 0L Q * L HHV FLHY T Q®* * I * H
M R Y SN YT TIFULYTITULIE KNSZSTIKT
E T A TIPS S cI 8 PLNTVLNZLP

ACTATTTARACTARAATATCATCCAATACCTTACAGTARATCATACAGAAGARAACTCAA
HY I QN * L L NHEFTM®*YTIZ KIKZOQT
T I F K I K Y Y ® I 8 H * K T HU R RKL
s L NS K I TP * P I DNILTIDTE K SN

TGGAGTTAACATACCARACACATATTGTGGATTACATACRAAACAATTTCCACTATAATA
vV E I T HNT YLV ¥ HINZ Q®¥¥LHY *
+ R L Q I T @ T Y CURI1Y T KNT FTTIN
G ¥ N Y P KH IV GGGLTHZEKTTZLU®PSTII
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66/201

TTTACAACGATCTGAACAATTTCGACTACAATAACAATTAGGACGATTACCCGTATACGA
L H Q * Vv Qg ¥ L QH * Q * D Q@ * HA Y A
Y I N 8§ 8 KN F S I NNNTIIRSTI PMH
F TAL STULAZETTITULGATLUPCTI S

GGTACCACCACCTCAACGTTTTCGATATCGACATCGACGTCCATTTTTTARAAGATTTCT
G HEHUL QUL L * L QL Q L Y F I K * L

E M TT S NUTCTF S Y S Y s C T UFF KR F
W e PPTATFATIATAAZPULT FNETLS

TTGACGACGATACCAATTTAGATTTCCACARACGGTTCATCCTCTAACAATACAAAGATG
F Q@ * P = I * L HKOGILUDLULNNHK *

F $ § S H N ¥F R FTNA AILYSTITTIDNR
VAAITULDULZ®PTQWTUPS Q * T 8BV

GCCACCATTTAATACATITTGTTAAGAATTATAARCATCCGGGACTACGATCTGTTCTACC
R HY 1 [ Y FLE®* Y QUL G QH* V L H
G T T ¥ T F CN KTINJYAIRTIS S LI

P P L NHBHLVIRILTITU®PGSATILTCS P

TTCTGTTAGAATACAAAACAATCGTGCACGAATATT CGTAGAATTATTAATACTAACAAC
F vV I KHEKTULVHEKYH AD®* Y NUHNN
s 8 L RINOQ®*OCTSTIILMIE KTITITITIT
L ¢ D =* T KN ARA®*¥ L CRILIL®* S Q Q

AMACAGATGAGAGTATAGCCGACCATATAAATCACAAGGACGACTACACAGTAATTGAAT
N T * E ¥ I P QY I * HEOQQETMILK

T QR 8 EYRSTYKTNURSSTIH* * 8
K b VRMDAPTINILTGA ASTDNV *

GGAAGATCCACAACAACTATTTGTTCAATAGGAACAATCATTATTATTTCTTCTAAAACT
G E L HQ QY V L * 6 Q * Y Y Y L L N Q

vV K * T N NI FL NDI KWNTTITITFTFIK
R R P ?TTS3 L CTTITIRTULILULUL S S K 8

ATAATAAGTTTTTACAGTTTAATGAAGTCAACAACCATGATTTCGTAACCGACAATCTAA
Yy *» E F I DVF*¥ KL Q@ QY * L M P Q * I
I NNL FTLWNS* NNT S F COQBS8 N 8
I T * FH * I VETTUPVILANA ATTILN

TTGACGATTACATCCGGCACAATAATTTAAACTCTGTCTACGTATGTTTGAAAAAARCTC
L ¢ *¥°HL GH * *» I Q0 § L HMCV K K §

* ' § § I YA T NNV FKTIL CTI CV F K K Q
VAL TPRTTZIIULNSV S A Y L S K KL
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67/201

ACCACTACTAACAAAACAAAGTTTAAGARGACAATATGTTCTTCARAATARCGAAGCAGT
H HHNWSNOQI KTILNI K Q®* VL L K IATETD

T T I I T K N* I RRNJYULFN®* Q9 KT
P S S Q KTEV FEUETTIU CS®S8TI KNSR ¥

ACTATATGTTAACTTATTACTGCARGCACTAATAAACAACAGATTCTACTGATCAGAAGE
HY vI 8 Y HREUHNNTTT* s 8 ¥ D E
M I YL @ I I VNTTITIOQOQURTILHESTK
s I ¢ NFL STR S ¥ KNDILTIUWVLIRGEG

ATTTCTAACCGCAGAATAGTTATTTAAACTACAATAATTGCCACAATTTTGACAATTCAT
* L NA D * * Y I QH *¥ ¥ R H * F Q * T
R F I PP XK DI F KINNUVTNTFSNL
L 82 RRIULLNSTTITILFP T L V T L Y

ARAACTCACAGGATTAAGATARATATATACATCAGTCCCATTTCTGAAACCAATACATAC
N @ T D * N *¥ K Y I Y DUPY L S8 QN H I
I X L T R I RNTI Y TTTULTTFV KTIY
K $ HG L E I *# I HL * P L S8 K P * T H

ACTACCAAGARAAARTATTTCGTTGACAATTAGTTCAAACACAARRTAATCGATTCT TCTA
HHNIKK Y LLOQ®* DULKHKTITUL*¥ 38 8
T I TR K I FCGSNTIILNTN®*¥*¥ s L L
s P EK *L AV TUL* T QT KNA AILTF I

TCTACAAAACGAATGACATCTACCACAATTAAAATTTAGAT AAAGAGAATGACATCCACT
L H KA * 9 LHH®* NI * KZE * QL H

Yy I NQ K s Y I T™DNTII KU FEFRNIRIKZSTYT
s T K 8 vT S$PTLKULDTIUEIRVT?PS

TCAAAAACCATTTTATGAACCATTACRARAGACACTACCGTAACTACARTGATTCARTTT
L K QY FV QY HI KU RUHEHTCOQH* * T ]
F N K T™ F Y KT TINZETTIANTINSZSIL *
T X P L I 8 P L T KOQS P M S5 TV L NF

CACATCACTARARATACGGCTATTTTARAATATAGTCATACT TTTAAACAGARATCGACT
T Y H N K HRY F KIDTH.F NT KL Q

L T TI1 X I 66 I FN®*¥TI LI F I QR * 8
H L § K *A s L I KY * Y S8 F KDIE KA 8§

ATAAAGACGACATGTTTCAAGTAAACCCAAACTAGTCGTTGTTAACGAACGAATAATATT
Y K Q ¢ V F NM QT QDA AV I AOQZKNY

I N R Y L T”* K P KIILIULIL QKIS I I
I EATCULUENU PNS®* CCNSS§A * *¥ L
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68/201

AAAAAATTGTCATACATTTACCAGACATCAACAAT TGCCAGGTAAAARAAGARRACTTGT
N K L L I Y I T QL Q * R DM K K K Q V
I K* ¢Y TP FPRYNNUVTWIZ KI KR RKTF
K XK v THLHDTTT™ULUPGNIKEIK S C

CAGAGTATTATTAACAATACACTTACATCGAACAGAATACAACGTCGTATAATTAGRATT
T E Y Y NNUHS HL KD * T A A Y * D *
L R M I I TTIHTI Y ST KHOQOQLMN I K
D * L L. ¢ ¥ T F TAOQRINTCZ®GCTIIL R L

TAAATTATTTACCGTCACCGTCCTTCGTACCATACTTARAGCACGACCGTCTGGTGTATC
I * Yy I ATAUPULMTHIEUHRTZ QQOCV VY
F XK I FPLPFLU FCPTIT FIZ KTS SASWM
N L L HCHCS AHY SNIRAPILGTCL

CAATCAACGAGAACAAAATCGATTTCCAGTAARAATTTARACTACTTGGTAGTCTACGATG
T L Q E @ K L * L DN * I QHVMUL H ¥
P * NS KN* g ¥ TMIKT FIKTITFW* I S

N T ARTXATLUP*¥ KILNZS S8 G D 8 A YV

ACTAAAATAAGCACAACARAACTTTGTTCGACTARATAGTCCACGTTAAACACTTAATCT
¢ N * E H @ K 8V L g NTI L HILIEKUHTIITL

$ I K N T NNOQU FULSTI * * T CNTF *
s K I RT T™ K FCAS S KDU®PATIQSN S

TGAATAARACACTAACACCATAATTTGTTCTTTCAGCACAACCACAACTACGACAATACGT
vV ¥ K H N HY * VL FDHQHOQHQ * A
F KNTTITTTTTNT FILZFT?TNTNTISNH

8§ I ¢ s g P I L CSLRTZ®PT®SATTIC

AARACCATGTAATCGTTTCTGACTAGAAAAATTACCARTATTCTARCCGACAT TAACRCG
N Q Y M LL 8 @ DK * HNY S Q@ S Y NH
M K T?Tc¢ * ¢ L 8 I KK I T™TIULNATTIT
K P VNATFYVSRIKUILEP?PYULTIUPQUL QA

TCCATCI TAACAGGTAACATGATT TAACTTACATGGTARAAACTARACARGATTATGAGG
LY FQ GN Y * I 8 HVMIKSKN®* Y E
¢ T S NDMT S F QI Y WIEXKOQNTRTIS
P L I TWOQVLNIEFTGNI KTIUOQETLV G

AGACTCATTCCTAAATGGACTACTACAACAACGTCGATTGTACARATACCCACATCCACA
E 8 Y P NV QHHQQL ¥ CT * P HLH
R @ T L I * R I I NNUZ CSVEIKHTYT
R L L S KGs s T TAAULMNTIZETZPT
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69/201

5941 TCCGGTAATATGTGTAAACTTTACACCAAGTGGAATGGTTGTAATACTACGAACATCACA 6000
L 6 N Y VNS I HNUVE KOGV NUHHIKYH
Yy AaAaMI ¢cM@QFTT®* RV LMTITISTT
P W * V CK FHUPEG®* WOC™>* S A QLT

6001 ATTTTTTATATGTCCACAATCACCAACAAATTGACTGACGAACATAGAATTTTTAAATTG 6060
* F I YL H* HNNUDLGQS S TUD®* F NL
N FF I CY¥YNTOTT* 8§V AQTIKF I ¥
L F YV ?PTULPQ KV S Q KYRUL F KV

6061 GGTCTGAAARTGTAGATACAACTGATTAATARAAAACCTACTACARCTTTACCAARCGRAT 6120
G § K * M * T 8 * NN K P HHQF P QK
¢ L 8§ K ¢C R H © s I I K @ I I N F HN s
W YV K VvV DIDNVIL* KKS S TS ITA*

6121 ATTGGGACTAGAAAGTGTTATAATAACACTATTACCATTCATAATATGTTTTGGATAATA 6180
Y G Q B KV INNUHYHYTNYL V ¥ ¥
I VRI K LI ¥@TTITITTULTITITCTFRN
L 6 S REOCY * Qg 8L PLY * V F G I I

6181 TTTCCGAGTCAAATTTGGTAARCGATTTCAACTGCCACAAATATGATTGAAATTCAATCA 6240
L PET®* VMOQ®* L QRHIKY®* s * TTL
Y L 8 L K F WK S FNUWVTNTISVKTL *
F A *NLGNALTSU&PT®* VL KULNT

6241 ACCTGTACTATAAACACGAGTTAACTTACTATTCAATCCAAAATTACATCTAAACGGCAA 6300
Q VH Y KHETIGSHYTTILN®*HULNA AT
N §MINTSL Q@I I L * TKTIZYTIOQQR
P C S I QA *NVF SLUNUPKTILTS KGN

6301 ACAACTCATGTTTCATTGTCAGACCGGACATCGATGACCACTACAACARAACCETAGACT 6360
¢ ¢ T CLULLRAQL®*OQOQHHEOQEKU PMDZOQ
K N L V F Y CDUPURY S s TINNOQCR
T $ Y L TV T QG TAVYV P S TTIKADS

6361 ACTAAATATACACTTTGCAATAAAATTTCCTACACTTTGAAAACCATTCGGACAATARAC 6420
H NI HSV NN®*TLIUHTFEFIKIGQYA A QQ* K
I I * I HFTTIKT FSTTFSKTTULRNN
$ K YT FR *¥ KL P H SV K PLGT I Q

6421 CAAAACAGTACTACTTCGTAGTAACTTAAGAGAATGAATAARATTATTIGGATCARRATT 6480
T K D HHLMMSNTEH®*I KN N*YV *¥ N *
P K TMIFC?®* QI RIEKU SIZKTIFRTK
N g * $ S ADNUPFEURV * KL L G L K.L
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70/201

TAGACTTTTATCTATATCACAAAACAGACAACTAAGACATAGACTCCTCAGTGTTCCATT
I Q F Y Ll YHKTQQQNOQZI QPTV LY
F R F I I TNWOQRNTIRYIRILIL* LT
b s FLYULT XKODTSETDS8 S DCUPL

ACACCAATGAAGACAATACCTTAGCGTCTAATCATGATTTCTCCAARTTCAATTTCCCACA
H P ¥ K Q ¥ P I A S * Y ¥ L P * T L P H
I HN S RNHTFRULNT S FLNUL* L T
T T VETTISDCTIUL VL STULNTFEFZPT

ATCTTTCTGACAATTTTATCTTCTACGATAATAARCAATTACTACTTTTATCAAGATAATT
* F & g * FL L H* * Q@ * HHF YN * *
N §8 L $ NF Y F I SNNNITIU ETITRN
L FV ?DLTI S sSsAI I TULS S FULETIL

CCAACAATTTTCARATAGRAATCAACTACAAACCCTATACATAARACTGTCCAACACTAAT
P @ ¥ F N I KL QH KP Y T NS L N HN
L NN ¥ T * R * NI NUPTIHTIOQCTTTI
T T L L K DK T ST S I Y KV P Q & ~

ACAACARACCCAACGATTACTTAACAGTGCGGATCAATTTAGTGGT TGTCAATCCCTTAT
H Q@ K P @ ¥ HI TV 6L * I VL L * P I
I NN PN S I FQ* A * NF * W CNUPF
T P Q T AL 8 NDRIRTILDG GV T™UL S Y

ATATGCTATACCATAATTTGGATAATCATATGGATATCTARACARTACARATTCTCTACT
Y VI HY* V% % ¥V *¥ L NTINTLTLH
I Yy s I TNFRNSYRYTIGOQH®T=* s I
I RYPILGTIVTIGTISKUNEHEKTLSS

ATTAGTTTGAGAANATCAAGGATTTTAAARATTTCGTTCTCGATATCTTARARTACCAAA
Y D F E K LE ¥ F K * L L L * L I X HN
1 I L 8 K * NRFUNI KU FCS s Y F K IT
L ¥ VR KT 6L I KL ALATISN®* P K

AAACTTCACCAACAAATAAATACARAARTCAAATAATGTARAATGTTTACTATTTTGGTA
K s T TT®*¥ KHK®* NI VN®*¥TLHYFW
K 0L P Q KNTINIKWITT®* * M KT CTITITF G
K FH NNTI ¥ ? KL KNUOCIKVPFSUL VM

AARAATATGATGTCTTTATCGAAGATTCARATGAAAAT TARACARARCAAACCGAGAATT
K K Yy * L F L K * © *¥ K * N T KN P E ¥
N K I 8 ¢ F Y S RUL K S K I Q@ KT @ s K
K * v v. s I A ELNVYV KLU KNOQOIZ KA ATRL
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71/201

7021 TTTACGAAAAGTCTGTAAATCTACCTCATATAARTATTTTCCAAAAGAACAACATCGGTG 7080
FHEKE sSsM®* I S Y I *L L NEGQZGQTLTW
F I 8 KL ¢ K 8P TY KYFTKIKNYG
F A K * VNILHILTINTIT FU®PIKI RTTAYV

7081 ACACAARAAACAAAACCAAATTAAAAAACATATATTTACAATAAAAATCACTGAAAATAGA 7140
Q T K T KT * NKTTYULH* K * H S KD
S HK @ K P KTIIKOQTIYTINNIKTUVIKTI
T N X N Q@ N L KK Y I ¥ T I KL S K * R

7141 AGGATTATAATCACAAAAAGGATAAAAACACCCTTCTTAACAATACACCTATTTCCGATG 7200
E * Y * H K E * K Q P F F @ * T s L p *
K R I NT NI KW RNIKUHS S§NNUHZ®PY L S
6 &~ I L T K 6 I KT PP L I T TI HTIF AV

7201 AAAACCAAACCAATGTTAARACACTAAAAATAAGATTCAATCCACATCCAARATGTTCAGT 7260
K 0 N P * L KHNI KN®*TTILHTULN®* L D
58 KT Q NCNTTTIKTIRTLM*YTYTKTCT
K P XK TVIQ@®SK*¥EILNZ PTZPEKV L *
7261 AARAACATTACCATCAAAATATACACTTAACACAGTAAGACCAAPACTATACAACCTATG 7320
N K YH Y N ¥ I HTI TDWNOQNOQY T P Y
M K T I ™™ K YTV FQTMRTIEKTIHZQTI
K ¢ L P L XK I HSNWUHD*YUEU®PIKSINZEUV

7321  TATACGTCGATATCTAARACAAGTCATACTTCATCTATCTGCACAAAATAAACTAATACA 7380
M HL * L NQETHILIULYVHZKTIZOQNH
¢ I ¢ 8 Y I KN LI FYTI SSTNU®*IKTITI
Y AAI S KT *Y TS UL RTI KNS * T

7381 ATCAAATCAGTTTAATTAACAACTTGAGCAATAACCAATANGTAATATGTGTCATACCAA 7440
* N L ¥ I L. ¢ Q VR * QNNMTIUGCULTIT
N T * D F * NNJFENNT I * * Vv C Y P
L X T L NI TS STTIP*ENYVTHN

7441 ANTAGGTAATAAAACAGAATAACCAAATGTTAATAAATGATGTACCAACGGACTAARCAA 7500
K DM I Kb * 9NV II®**MTAZOQNT
K I W * K T® K NT * L ¥ K S CP QR I Q
* G NN @ R I P KCNNUVV HNUG S KN

7501 ATACAATCTTTGATACGTAACCAACTAATCTAAATAACATAAACATCGATTATACAATGG 7560
*» ® L F * AN T S ¥ I * Qg I Q L * Y T V
K H * F § HM B Q N S K NY K Y s I H *
I N S VI CcC@NIULNTITNTAULTIWNG
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72/201

7561 ACGAARRCAGAACAACGCCAAAATATATCAACAATGACGATACATATTTCATCAACCAAR 7620
0 K QRTATI KYULQ®*¥ Q¥ T YL L QN
R S K D @@ ¢ P K I Y NNS S HTIUFYNT
A KT KN RN®* I TTVATIYILTT P K

7621 ATAATCCGTATAACAGATACCAACATTATTTCGACCAACAAATAAAACAATATTTGCTTT 7680
* * A Y Q@ R H N Y Y L Q0 NNTI KNY V F
K NP MNDIU®TTTTTIU FSTT®*¥KTTIVF S
I L.¢I1IT* P QL LAUPIO QZKNDNAOQ®* L RPF

7681 AACATCACAAGCACAATTCACATCATGATAACAACCACCACATTAAGCAATAATACTATA 7740
N YHEH*XTY Y * Q 0 HHUILENNHY
I T TNTNULTTSNNTTTYNTTITII
¢ L T R T L HUL V I TP PTTI R * * 58 I

7741 A’!‘GACGATTACCACCATGACCAAAAACACAP.TTTG’I‘AGTTACCTTAACAAAATTAACGGT 7800
¥ 9 * H 4 Y QN KH * V DI S NN *¥ N G
N §sS s I TOT ST XTTWNU FMILPTITIKTIA
V A L P P V P K Q ‘1: LC*HF QKTIL QW

7801 AAGAAAATTTGGTCCATTGTGAARATATTGACATCTTCGACGATATCTTGAAAGATTTCT 7860
N K ¥ VL Y CXK * L Q L L @ * L V K * L
M R K FWT™VSsS KY SYF S S Y F KRF
E K L GG P LV KI VTS AATIS S E L S

7861 CGAATTTGCTGGACATTTAGGTTGACTACGAAGTGTAATACATCAATGACTATAATTCGT 7320
A * VV QL DUL QHKVNUHTL®*QY ¥ A
L K F 8§ RY I WS IS *MTIJYNUSTINIL
s L R GG T FGVY s aAaEC*TTV S I L C

7921 TCAACCAACATACTACGCAAACAAGATACTATCTCTACCTGTCGCACAAATGCTACTACA 7980
L Q NY S ANTRUHY L HV AHZEKRHH
L NT T H H T E T I s I L TNV II
T P ¢ I I R KN* sSsL 8 P CRT* 8 5T

7981 ACTACGATCAAATAAACATCTATAATTATTAGACRATGTAAGATTTCAATTTCAACAAGG 8040
Q H * NI QL Y *¥ Y DT VNS®* L *¥ L Q0 E
N I s T *¥ KY INZITIQ®*M®RTFNFNN
S AL KNT S ILTLTURNTZ CEULTTULTT®G

8041 ATTAAACATACATCAACATCATCTCTCACTACGACTATCTCEATTARRAGACTTACGACA 8100
* N T H L QL L 8 HH QY L * NE s H Q
R I ¢ I YNY YL T™TI S TI s S I Kooi1I s
L K Y™+ ?TTT TS SIL SASLAULI KR RPFEFAT
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73/201

8101 ACACAAAATACGTGTTAGTAACATATCCGGATATAATGAACATCTGTTTTTCAATTAATG 8160
Qg T.K HVIMTJYH A®"®* IV QL CFTL *
N H K I cCcL * Q I PR Y *¥ KY V F L *¥ N
T N* ACDNYUL G INSTSUL FNTIWV

8161 ATGTCGAACATTACCATAGAGACATTGGGTCTGATACARACTACARATACAACTATGAAA 8220
* L K Y HY R QL G S * T Q HKH QY K
s ¢ s T I TDURY G UL S HIKINTINTIS
V A QL P I ETV WV INST®™*T s V K

8221 ATACAGAGTAAAACTACAACTATCTTTCTCAAAATTATTAAAACAATTGTAACGAGTACG 8280
* T E N Q H QY F S N* Y N Q * C Q E H
K HRMEKINTISTILTI KTITII KNUVNSM
I D ¥ K 8T 8L F L KL L KT UL MA * A

8281 ARGAGAATCTCTCCCACACGTTAATCTTTTCCAAAATCTATGAAAACACCCTACACATGC 8340
K E ¥ L PHAIULVFUPIKILYZKOQPIHUV
S R KsLTHUL* FL N®* I 8 KUH S TY
E RL S PTCNJSU FTI KSV KTU®PHTR

8341 ATTTACAACAAGGTAACTAAGTCTACAACTTTGTTCTAAATAATGATTTAGATACTATAG 8400
Y I NN W o NLHWH Q@ F L I * * *x T % § I
T F T T G N I * I N F C S KN S F RHY
L HQ EMSESTSVLNIUVILDTITID

8401 ACGTCATCGACGACCAARCCTTAAATGACTACTTTTAARTATTGTTAAACCATGGATGTAT 8460
Q L L Q @ NP I ¥ gHFNYCNZEPUV* M
R ¢C Y 8 8 T F K S I F I IV I QYRZC
A TA AP K SNV S S8 F * L L KTGV Y

8461 AARATTTCTCACTATTATAACATCGACGACTAAATCCACAARGAATATGTCTTACCACGATT 8520
N L S HY Y QL @ ¢ NL HE * VvV & HH *
I * L T I 1 NYSSI* TDNI KYULITS
K # L s L I TAAS XU©PTRTITZGCTFZPAL

8521 CGTACATGTCCCATTACAACGATTCCGTCGATTATARAGAACATATACCARATAACTACG 8580
A HV PY HOQ?* PUL * Y KIKYTIT®* QH
L MY L TINU STULOCSTINZ RTYPKNI
¢c T ¢ P L TALAAULTIUEAGQTHNTISA

8581 ARAATTAGTTGAATGACGACTAAATGTCGTATTTAAT{TPTTTCGTACACAATTTTGACC 8640
K # DV * 0 g NV AY I L F L MH?*X F Q
s K I L K 8 s I ¥ L M F * F F C T N F 8
K L *» S VA SK CcCCULNU FF®AUHRTULV P
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8641 GAACTTCAATTTTAACTGAAAATTATTCGTTCTCCGTTCACAGGGATAAGAATGTTGTGG 8700
s § T L I 8§ K * YALUPULHG*E * L V
A QL * Fgs$ KILLLCTDIRNZ K C-C
K N FNVKILULCSALTGTIU RV VG

oy

8701 GAARAGTGARTTTGCTCCACAARCATARCTCATTARACAATATATATAATAAARAACAATC 8760
R K v * L L HQ I S YNTTIVYTITIKOQ ¥
6 K * K F 8§ T NY QT I Q¥ I Y ¥ K K N
K E S L P P TTNULULIEKNWNYTINNI K??L

8761 AARTTAGACAAAATATAATAACACCCGAAATAACGGATGTATATCACAAATATTCAGACT 8820
N L R N * I I TU©PIKTIA®*MYHIEKYTOQ
T *+ D T K Y * @ P s * @ R C I TNTIILR
K I @ K I NNHAIKNGVYV Y L T * L D 8

8321 ATAAGTAAACGGACGAATACGATCAARATTTCAATAACTATTACCACAACAATCTCTATA 8880
Y BEN.A Q KH * N * L * QY HHQ * L Y
I NM QR S I 8 T K FNNTITITNNSI
1 * K 6 A *A L KL T I s 5L P TTULSTI

8881 AAGTCAATTACTAAATACAAARCGATTATTTAAAAAGGTTAAACTAGTTACCATACTCAG 8940
K L * HN I N *¥ Y I KGTI 0DTITHT
N * N I I * T K S I F KZ EULE KTIULPTIUL
E T L § KH KAUL UL NI KWNS * HY 8D

8941 GTGAARACCCAGACAAATGATAGTATTAAGATACCTAACGGGATAACATCACCGTCAATA 9000
W K @ T Q K8 byY N I*¥Y P NG * QL P L *
G S K P RNV IMTIRUHTIARNYHCGCN
vV K P DT * ¥ ¥ L EI 8§86 I T™1TATI

9001 CCTACTTCTATAGCCAAGATGATACARATTACAAGGATGATTTCAAAACTCTGTACCGAA 9060
P H L YRNMY * T * HE * * L K S V H S
H I F I DTU R SHIEKTINIRSTE FNI QS SMA
s 8§ S I PEBEV INZLTOGVILTKXKTILTCPK

9061 AGTACARAATGTAARAAATTGAATACGTAAACGATCACTATCACAAGTCACGATATGTIGG 9120
5 H K VN KL KUHMOQ* HYHETSYV
K M N * M K * s 1 ¢ K s TITNUILWATIC
*x T K ¢ K K Vv * ANAL SULTT* H * V G

9121 TGTATRAGTCTAARGAATATTACTAAAARTACGATCACCARCACAAAATAGTAGAAACAC 9180
v YE S K K Y HNKH>* HNUHI KTIMEKT?T
W MNILDNURTITITIZKXKISTTTN®* * R Q
¢ 1 ¥ I E * L § K * AL P Q T K D D K H
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9181 ATGATACAAATTTTCTCCACTACCATGTGGTGTAGGAATARCAATAAGTCTACCACAATA 9240
Y * T * F L HH Y V VY DI KNI NNTILUHUH *
T 8 HKFSTTITTCWMRTIT®TTI *¥ I TN
vV I NL L P S8 PV G C G * Q ¥ E 8 P T I

9241 CTTCTTACGARAGARACATATGTAGARACCAAGGTGTATGTGCAATATCGGAACGATTAAG 9300
$ § H K KTYMUEKUPEUVY VNYGQ * N
HL I 8 R QI CRQNWWMOZCTTIM AIEKSTI
F FAEKY VDI KT TGCV R * L R AL E

9301 ATTACCAAAATATTCTAAAGGACTACAATAATCACTTCCATAACATGCATAACATTCTTG 2360
*“H N * L T E Q H ¥ * H L Y Q@ VY o L F
R I T K Y s KR TINNTPFTNYTNTY S
L P KILNGSTITILSUPITIRTITILYV

9361 CGCGAGATACTGAATAACATCTCACCCACGTACRCTTATGCGGCTTCTCCCATATACAAA 9420
A S * S KNY L PHMUHIIZ RIRTILU®PYTIN
R A RHS I TS HTO CTU¥® VGGF L TY T
R E I V* Q L T P A H S Y A S5 8 P I H K

9421 ATTAAAATTATCARGGACCCAAAACTTATTACTAATAATATCTTCATACGGACCTTGAAR 9480
* N * Y NR P K S Y HNNYF YA Q F K
K I K I T™6 P NQQ I I I I I 8§ THU R S 8
L KL LE@T K FL S * * L L I G P V K

9481 AACACCATCTCTAGAAAAACTAAACAAAATAGTTAAAAAATCATCAAATTAAGCAGGATA 9540
K HY L bKQNTIXKDTIIK®X*XYNIULTE D *
K T T s I KIXKTIOQKTIULZEKTI KTT * N T R
g P L 8 R K S KN* * N KL L KIZRGTI

9541 TCTRAAGRARAGAGAATGACGATCAAGATAAAAACCTCGATATAACCGATATCAACRACA 9600
L NR KE * g * N *¥ KoL * I P *¥ L Q Q
Yy I E K R K S S TR RNIK S S Y Q 8 Y NN
S X KX BE RVALETII KU PAINATITTT

9601 GAACCAAAAAATAATARATTATTTTGAATTCGCACGAAAACCTCTAATATGATCACAACA 9660
R P K KWNNULLV * A HKZ QILNY* H Q
D ¢ N K I I *Y F KULT S KIS ITIS TN
K T K * * K I F 8L RAKUPS *¥ VL TT

9661 TCAATATTTACARCAACAARCCACATAATTAARAGAARTACGAARAACAARAAAGTTCAAAT 9720
L * L H Q@ @ KT Y * NE* A KQZKEL K
Y N Y I N NNUPTNTIEKKUHI KI KNI KILN
T I ¥ T TTQH I L KRI S KT K *¥ T ¥
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AGGATAAACACGTACACAAATACGAACAARAATARAARTACATTGTAACATARAAGGAAG
D *K HM HU KHI KNI KNI KHTLMTNTE K
I R NT CTNTI ST KTIIKTIVYTCZQTI KR
6 I Q AHT* A Q K * K * TV N Y K G E

ACTTTAATCACATTAATACGTARACGTTACCTAACAATACATACCACGATATTACGGAARA
Q F ¥ H L * A N A I 8 Q * T HH * L A K

R FNTYNUHMOLUPNNHTITSY HR
s I L T I TITOCIKT CHTITTIVYUPATITIGK

AACCAARACACAGTGTATACATCGATACCAATAACGTTTGGTACAAAATACCAARTAAAAG
K T K H* M HUL *» P * QL 6 H KTI T I K

K P K TDOCIY S HNUDNTCVMN®* P * K
Q N QT VY TATITTIATFWTIEKUHNNE

TATAACATCCTTTTAACCACAATTACATACATCACTATCATGTAAACTTCTTTGTAGAGA
M NY S FQH * HI Y HYYMOQOUL FME
* I TP FNTNIYTTTITTCI KT FTFCR
Yy ¢ L F I P TDLTHILS LV NS S V DR

ATGATGAARATACTAATGATTTCTAAGAATAACATCTAATTTCTTARGACAAAGACTACA
¥ ¥ K ¥ g * * L, N KNUY I L 8 N Q K @ H

K 8 §$ K HN S F I RTI ™S * L I R NRI
Vv kKIIUVILSE®*¥QLNZFTFETEST

ACGGATGTTATCTATAAACTCAAACATATTATTCATAGCAATGATATCACCATTTTACCT
Q R CY INSNTYYTDNSYHYF P

N G Vv I s I @I I LI TVITTTT EFH
A * L L Y KL K Y L L Y R * * L P L I S8

ATGACGACGGATATCTCTTCGCCGCACAAGAGTCAATCGAT TTCGATACCTTTGTARAATT
Y @ Q R Y L L P TTNU ETUL* L * P F M *

I § 8 G I 8 FRRTIRIL®* S F S8 HTFCK
vV A A * 'L S AAHE* N AL ATISYVNL

AGTGTTATTACCATTACTACAGAATATGGTTGGAGGATGTCGTAGACRAAGATGTAGAAA
D CY HYHUHRTIGVE®*XTLMMZOQOZE K™* MK
r v IiI1T1IT1TD*V L RIRTZ CTCRNIRTCR
* L L P L 8 T K Y WG GV A DT TUE V DK

AAACGTTAGTCCATAACATTTCTACCATAGAGGATGCAGTTTTTAACTTGGAACATAACA
K A I LYQL S PTIE* T UL F QV K Y Q
K @ L *x TN YILHYRRI R FNT FEFIRTN
K ¢b eI T FITDSGVDT FISGOQTIT
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ATCACAATGAATACCATCATACTGAAACTTACCARATACCAATCTACTGTTTCAARATAARC
* H * K HY Y 8 K8 HNTITULHTCGCTIL KN

N TN SITTHSOQTIT®* P *¥ I V F NI
L TV ¥ P LI VKZ FUPI KU HNSZSILT* ¢

AGGAGCAGTACAATATACAAGTAGGAGATTATACTTGCTTGGACTAATARGACGGAATAA
D EDH®* I NMZ BR* Y S8RV QNNUOQRTI
T R T M N Y T * 6 R I HV F R I I R G *
G R * T I HEDZEULTIUZF? S G S8 *¥ E A KN

CACATCTCRATGAGATCCACTAAAATGATATTACAGACCAGCCTACTCAAATTGT CAACA
T Y L * E L HN* % L T QgD S8 S NTULILQ
Q T S N s * T I K S Y HRT P HT * C N

H L TV RPS KVY I IDZPIRTIULIKUVYVTT

CAGAATGGTCTACGTCCCGACAGTTGAACAAAACTGTCAGAGARAT GTTTTAGGAATGTE
T K @ S A PSDYVQKSTLTRIEKTYTFTDEKC
H RV ILHLATLTEKH NSO GG CODTRS®YTLTITRYV
D * WICEPOQ®*STI KTYTETEKT CTFTG* V

AGGTTTTATATGAAAACCATTACAATTTGGACCACTTTGARAATGACAAAATCGACGCAT
g8 L I Y K QY H * vV g HF K ¥ Q KL QT

s W F I S8 KTTINV FRTUFS K SN * 8§ R
G F YV K?PLTULGP SV KV VT KA AA AY

ATTACCGGCTGGTGTTCCCCGTAARGTACAATGATACGCATCATCAATATGATAATTTCC
Y H 6V VL PMEUH®* * A Y Y NY * * [

I I A SWULUPCIKMNSIHTTTTISNTF
L PRGCPANO*XTV IRIULULS®*VIULFP

AAGAARAMACACACCCAGTACACCTAGACAACCAATACATAATTGTCCACTATCACAATT
N K K THT™MHTIOQOQNUHTILTILHY H *
T R K @ T P * T SR NT I Y * C T I TN
E XK KHPDHPDTT®P* TNV P S L TL
CARACATATATACGTAGTTAATCTCEAGTCATGACCARCAGTGTGACCGTGACTARRATG
T ¢ I ¥YADIULAW¥¥Y QNDUZCOQUZGCOQN ~
L K'Y I ML *¥ L ETSTTV S A S I K
N T ¥ I C * NS S8 L V P @Q * V P V § KV

ACCATTAAARATACCAGGTATATCTCIACGAGTTCAACATGTCARCGGTCAATTCCTGAT
Q YN KHDMYLHETLOQUVTATL* P 8§
s T I KI ? W1I &SI L NY L QWNILYV
P L X * P GYL SA*TTTOCNGTL 8 *
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GCAGGTCTGACAAT TACAATAACGAACCGAGATACGTCGATATGAATTATTAACACGARC
R 6 s @ * H*¥ Q KA RHIL * V * ¥ N H K
vV DL S NTINNJSZ®PETIU GCSYXITIT S
T WV TLTIAQS*AATISLLOQADQQ

CAAACATGTTTTACTACAAACARAGATGACTTCTAAARATTACAAACCCGATACCGTTTACC
T Q VF HH KN QL N * H K P * p L H
P X Y L I I NTR S F I K I NP S HOC I

N T CF S TQEV S S KULTQATIATFP

ARRATCGGTTCATTTTCGTCTAGAACAGAATCTACGAAACCGAAGTTACTGTCCACAARG
N * 6 L LLLDOQRULHIEKU®PI KT LS L H K

T K AL Y F CI KDU®*¥ I 8§ Q 8 * HCTN
K L. wT FASRTIEKSAI KA AETIUV P T E

ATAACTTTGAAATAACCGACGATRATTCGCAGATATATACCCTARAGTTCCAGCAGTTTA
* 9 F K I P Q * * A p I Y P I EULDDTF
R N F 8 ¥ g §$ 8 N L T * I HS KL T T L
l $ v K NA AT LRI RYTI PN™* PR * I

TGATCCTTCAACATGAAAACTTCTACTTAACCGTGGAAGACTGCAAATAGTTGTTAACCG
v L F N Y K@ggUL HTI PV KQQRKDV I P
Yy * s T7® S KF I F O CRI RVNTIILTULDQ
s P L Q VX 8§ &8 8 NA GE 8§ T * * C N A

ACCACAATTTAACGTTAGATTTTGTTTTTCTAAATAATTTCTTTGTTAAATAACCTARRA
Q H * I A I * F L F I * * ILL F L KN 8 K

s TN F QLR FCFSI KND®FPFOCNTITUPN
P TLNOCDUILV FLNTIULSVI* QI K

CTATAGATGTAAAAACAAATCAACATATTAARGACGTAAACAATTTACCTGATATAAATA
s I * M KT ** NY L KoM Q * I s * I *
Q YR CKQ KT T Y NIRRT CI KNTFP S Y K
I DV NI KNILOQTITIIEA ANTTULHUVINTI

CATATAATTATGTGTATACTAACCACAATGTARTACACATGAARCABAACAATCARAATA
T Y *Y VY S QH*MTIHVKNSZgQ* N *

H I NI CMHNTNOC®*TY KT KN T K
Yy £ L veiI3I1TPTVNHT®TSQKTTULKI

CTACAATGATCAATTTGTATTCGTARARATARACTGATACATATATTAAGGACATGAGAC
s T Vv L * V YANI KNS* T Y L E Q V R
H H * * N FMLMKTIOQSHTIYNURYE

I N s TILCULOCIK®*I KWV IYTITIUGT TS Q
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11341 ATGGAACAAAATACATTTAATAAATCAACAAATATTCCITCCARAATCTCCAAAATGAAT 11400
Y R T K HL NNILQQUKYU®PILNWN®*¥TL N * K
T 6 Q KI Y I I * NNTIILTFTI KST K S8
V KN * T F ¥ KT T * L 8 P K L P K V *

11401 ACAGACCGAGAGTATARAACAAGGACGACACTTAAAATGAATACAAATACTTCATAAAAT 11460
HRARMNZGQEQQSN* KHIKHTLIK
I D P E * I KNIR S HI K S INTITFYK
T ¢ 8 EY KT GGATTFI KV * T ¥ § T N *

11461 ACCAACATAARATACACAAAAACGATARAAATATTGATACGTATCATAATTAGTACTGTA 11520
H N Y KI HKSOGQ®*IKS®* DL *AYY*DHSGC
I T T N ¥ 7" N K SNZEKYSHMTNTIMZTY
P QI KHTXKATIZ KTIUVTIOC CTILTITL®* S M

11521 ARAAAGAAACTACAAAARCCAACCATCTTATCARTGAAATTAARGATACACCATAAAACC 11580
K K K 8 T K PoQYF L * KL K* T TN Q
N KX R Q H K Q N T S Y N S * NRUHPIK
K E X I N K T PL I TV KTIUETIHTYK?®P

11581 CAGCTTAAATCTTCTCCTACAAAARCAATAAATAATGI'CGGAAARATCCATGAATATGTAC 11640
T S N L L PH K TTI*X * L RKILYZ KVYM
PRI * FL I NG Q?*KNZ CGOGI K®*T S8 I C
D F X 8 8 8T KNNTIVAIKIK®PV *¥ V H

11641 CTGGTGATAAAACAGTAATCGATATCGTTTTTAACAACGATTAACCAACAGACAATTATA 11700
§ W* KTMUL * L L FQQ* NT T Q * Y
P G S N @ * * 8 Y CFNWNWSTIUPGgEGRNTI
v v I K D NAIAFTITALOGQ@NDTTULI

11701 TABAATAAAATGTCTACATGGAATATAATTTAACTAAGAGAACTCAATGAATAAATATCC 11760
I K N *# L HV XK Y * I 8 ER 8 N s I * L
Y K I Kc I YRTINTFGQNEGQTV *¥ K Y
N ¥ KV S TG * I L NIURTIKTIL®¥KNTIE

11761 CATATAAAATAGBACAATAACCCCTAARAAGAGAGAARATTTGTCACAAAARTCTTACGG 11820
T YK I KNNUPTIIZ KR REZ KTLTCUHEK?* T A
» I N * R T I P S8 K E R K ¥ V T N K S H
Y I XK b @ * ¢ P N KZEIRI KU FULTI KIULTIG

11821 ATACCCACAAATATTAATATTTTAARGACARAGTTCTTAACGCAATATACTTACGATTACC 11880
* P H KY N Y F KQETULTIANYSH *¥ H
R H T NI I I FNURNILUFOQO®™®TIHIS8I
I P T * L * L T ET* 8 NI R * I F AL F
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GAATGCAGGTGGAGCATTAT CAAAACTCCGATAAAACAATTTAARAT TTTGACGAACCTTA
s vV DV EYYNOGEE®P>*KTTILNTILVAQF
A * T WRTITI KULSNO Q®YTI™*TF QK S
K R 66 R L L K S ATIKNTFIKTFSsS s PpPI

TCCACCGCACGGTCAATAACTTCAGAGGGTTTAAGT TAGT TTTAACTGACTACACTTTAC
L H R AL * ¢ LR GPFETIULTEISOQHSTI
Y T A HWNNTFDSGULNZL®YXTFQ®SsS I HF
P PTGTTISTEWTI * D F NV 8§ T F H

ACGATTACARCAAAACAATITAACAAATGTCGI'AAACGTACAACGAAGATTARGATTCAR
H* HQ KTJLNNVANAHQIEK®*N*¥T

T $ I NN @ * I T *¥ L M 0 M NSRTIRIL
AL TT KN QK CCIE KOCTAETLETILN

CACCGTCATAACATCACAAAATGTATTACTTTATGATAGATGARGTCTAAACTCACATCG
T AT N Y HK VY HVFVI®* KILNZSHL
9 P L I T TN MTIFY * RS * I QT Y
H CY QLT KOCTLSTISDVESIKILTA

ARAACTATTCGARCGAGTTAATAACTAACAAAATAAGCGGTTAGGACCGACGTCAACTATG
XK QY AQEITI S Q KIRWDOQQTL QY
s K I L K 8L * Q@ NN *¥ g 66 I RS CN I
K S L S A *¥ NN I T™I KN ALGAAT SV

ATTCACAGAACGTTCATATCTACTTCAATCGCTACTAATACRAGTTCTATCATGGCARAR
* 7T P g L YL HL * RHNHETLYYRK
s L T K¢ T Y I ¥ NATITI I NZILTITGN
L H R AL I 88 TULsS$S*T™* s L VTK

o2

CGTCCGAAACGTTTCACTCARACATTTATACCGATCAARAACAACTTATACTTCAGCGTTT
AP KATFHTOTLTYTP®*NGQ@QTIHTLERIL
0oL § QL TLEKYTIHSTEKNTETITFTDOC
cAKCLSNTT FIATLTEKTT STYSTA ATF

CTTTTTARACCGACTACGATTTTTATCACCAAGACART TAGTTGTTGTCTATTTTGTCAA
s # N P Q H* FYHNO OQ®*DVYVY S L VT
L F I @ S$ I s F I TTIRWNTIULILTLYTFTL
F F KA SA L FUL PFETUL* CCTIFCN

TCTTTTTCGTACATTATATCGATTCAGACACATACTTGCACTATT%CGACATCGAGCGTT
L F LMY YL * TOQTHV HYULOLESC

«+ F FCTIYsSsSLRHTIUFTTIT FSY S A
s FAHLIALD?TY SR SSLATARIL
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12421 GAACTTGCATACCGTCTGGATCGTGAATGAT 'GTACATATTTCTCCGAGCCTAATTACT 12480
vV Q VY PLGLV ¥ ¥ ¢cTYULZPE S *¥ H
F K FTHCV * Cc K s VHI FL S PNTI
8§ S R I A SRASVLMYULSARTITILS

12481 ATTCTTCTCATTTCAACAAAGGCGAAACGTCTGTTACGAAAAATCGTACCAAGCATTTAA 12540
Y $ 8 YL Q KR KA ASULAIK®*CUPEYTI
I L L T FNNUGZ SOQLCHI KU KA AHRNTTF
L FLLTTIEAZKTCVISKTILMTRTILN

12541 CCTATTAGTCCGAAATTTAAGATARGACCTATTACGACAATTTCCAACACATGGAAACTC 12600
P YD PKULN®*UEUPYHOQ* L NUHUV K S
g I I L 8§ * I RN QI I 8 NFTTY R Q
s L * AK FEIURSLATULUZPOTSGI KL

12601 ACGATAAGGTCGTAACCGACGATTATGAAATTGATATCATTATGGTCTATTTGTTCAAAR 12660
H * E L ™M P Q * Y KL * L L VL Y V L K
T S NWCQ s s I s * s Y Y yYWTIF LN
A I G ANAALVEKVITTIGSTULCTK

12661 ACTATITCAACAACTATTACARATACAATGTATACGACCATCACATACCGTATATGTCTG 12720
Q Y L @ QY HKH* MH QY HIATYVS
K I F N NI I NTINUGCTI S TTYPMZYL
s L T TS LT * T VYA PLTHTCTIZCGCUV

12721  ACAAGTTCTACGACTACCATAATTATTTGTCAATTGACTATAATCACAACTAAGATTAAC 12780
0O E L HQHY * YV TILOQY * HQN *¥N
s N LI s3I TUNIFULHW*¥SINTNTIRI
T * §8 A § P I L L CNUV S IILTSELRQ

12781 CGGAGAACAATAGTAACGCTTGTCCATATTACTTCAACGATTACGACAARTACGTCTTATT 12840
A E Q * *Qq §CTYHTLOQ®* HOQ?*AS Y
P R KN DINU RV PITIUFNUSTISNIUHILI
G R T I MATFILYULSSTATLA ATTITCEL

12841 ACTCAACTACGGAGTATTTAATTTTTATGTTCAACAATTATCACCAAGACTATACTTAAC 12900
4 T S A EYIULVFVULQ@* Y HNIOQY SN
I L 9 H RMTF* FYLNNTITTAR RTIHI
€ NI 6 % L NFI CcT™TOTULULU®PESTIFEQ

12901 ATTATAAGGATGAGTTACAATAATATTATTACCATCATCACCATCITATCARATACGACA 12960
Y YE * E I NNY Y HYYHY FLKHQ
T I N R 8L T I T I I TTTTTS Y NTI S
L I @ V * H * * L L p L L P L I ® * AT
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AGAATCACTACAACTRCCAGAATTCATATGATTCTATTACTTTCTACTACCTTTAACACA
E * HH Q@ HD* T Y * 8 L 8 L HHF N H
N K TINTITTKULTI SL Y HVFTITI S I T
R L $ T s P R LY VL I T F S S P F QT

ACAAAATCTCGAACTAGGAGGAACATTTAAAAGATATGTTCTACAATTCCCTGAATTTTA
Q K LA Q DE KY I K®* VvV L H* P V * F
NN ¥ L KI RRTUFI XK RYULINILSIKTEF
T K 8 8 8 6 6 ¢ L NETIOCSsS TUL P S L I

ATTCATAGARATAAAATAATTTCCTACATTGTGARATCGATCTCCCACCCAACARCCATG
# P D KN *¥ ¥ , T Y CKUL * L T P Q QY

N L I K ¥ KN F s T V 8 * s 8 P P N NT
L YR * KIULUPUHULV KXKATLUPUHTTEV

AAATAGAAGTTGTTAATCTAACGTCCGACCACAACGATGACTCATACGTCGATTAAGAAG

K I X L L * T A P Q H Q * 0 T HTUL * N K

s * R * C NS QL 8§ TN S S L I C S5 I R
K DEV I LNUCGCAPTA AV S YA ATULEE

ATATGAAAGTAATACARCGTARAAGACATCTAGGATTCTTTTGAATAAATCTAATATATET
* YV KM I HME K QUL D * 8 F K NULNYV

R Y K * ¥+ T C KR Y IRULF S I ¥ I I Y
1 S ENHANZETSGL FV * K S * I C

TGTTCCACCACATGGATATTAATTAACACBATTTTACGAGACACTAGTACGACCATGACC
V L HHV * L * NH ¥ F AR HDUHOQY Q
L L TTYRYNTITNV FHETTIMST S

¢c P PTGI I LQETULTISQS *¥ A PV P

ATACCGGITAATGATAATTTGGACTCCGATGATAATTGGTTCTARGAATACCACCACGGAG
Y P W * * * Vv g P * * ¥ G L N KHHHR
T H 6 N S NFRL S SNV ILIURITTG

I AMVY I L G SAVILWSE ¥ P P AE

TCAAACATAAATAACGGCACGTGCACATCTCGTAGGTCTACATCTACCATATACATTTAA
L K'Y KN GCH VY HLADTILUHILMHY I Y I
*x NP NI ATCTYILMWTIJYTITYTTF
T ¢ I *¥ Q R A RTS8 CG & T S P TIHTILN

TGCACCATTTAAACATGT TCAGGGAAACCCATATTTTCTAGGATAAGAAATACACAATTG
vV HY I @ VvL, 6 KPP Y L L D *¥ E K HT L
* o  F K Y L DRQ@TYFTIIRNIKTIHY

R P L N T cCcTOGKUPTIF S GIIR*¥ TNV
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TGTACTACAAACAGTTCAGACACCAAAAACCTCTCTACCGTCAACAAGGACACATCCAAG
V HH KDULIRHNIEKSLHGCNNIRUHETLN
¢cMINTTZLODTTTI XU®PSIATTGTYT

¢ s T * T Q P KoL S PL QE QT P E

TTCACAGCGACARGTTAGATTTCTARATTTARAAAATTTGCCCAAGCCCCATGATCACAC
L HR Q@ E I * L NL NKULRTTIRPV LT
* T p S NL R F I * I K * V P E P Y * H
L TACT*DUL S KF KX F PNUZPT S TH

TTACGGGCCEATCATGEGACACGATCACCARATAGATGACTACAAGTTAATTCCCGTARR
F ARSTSOGQAILUP KDV ST *¥NTLANVN
S H G ALV RH* HNTIO*¥ OQHETITLPM
I ¢ P * Y G T S TT* R S 1INTIL®* P C K

CTGTAAACATTATGGTTATCTCGACCATATCCAAATATAATATTTCACTTAACAACGGCA
s Mg@gULVLLAUPTIU®PIKY?*TL®™F Q QR

Q ¢C K Y Y WYL QY L NINYTULSNNG
vV NTI 6GI S s TYT?®* I IV FHTITH® AT

AAAGTCGCATATCTACTGCTGCCATTATTTAACCTATTCAAGARACAACAGTTTTCTTGA
K * R I 8§ S 8 P L L N SULNJI KT T?TTULUL YV
N EAY L HRIRYYZIUPYTUROQQ?*FTF
K L T Y I VVTIVFAGQITLEZEKNDTFS S

TTAAATCTTCABATATTATTTCTCTTTTGAATAATACT CARCTGATTTTCAACACCACAA
L K & T * L L § FV ¥ ¢# 8 NVILLQZPT
* N L L K Y YL s F KNI HT S * F N HH
1 * F NI IVFULUF®&ITILQSFTTTN

CACCGACTTGTACTAMAGAPATGTARACTATAACTACCATCAGCGCACGGTGTATATCAA

T A S C S K X VNS I s P L RT G CTIT

QP QVHNU RY¥MO©Q@Y QHYDRAVYHL
HsSsS FMIEZ KT CIEKTINTITTAHWMYN

GCATCCTTAGARAGTTTCATATGATACAATCAGARACGATACGTAACGCAGTARARCTA
R L #F REFYVINJSRZQ®*ANR*K S
E Y S DKL TY * T L DK S HMAIDNDQ

T P I K * L I s H * I KA I CQTMIKTI

GCATTACTAACAAGTTATAACACACTTTAAGARACACTCATACGACTAACATTTCTTAGG
R L S @ E I NHSIURZOEQ@SYAS QUL S D
B Y HNNIL I THT FEI KHTHOQNYLTI

T I I *™ * Y Q T FNKTUL I s I T F F @
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14041

14101

l416%

14221

14281

14341

14401

14461

14521

84/201

ATGAAAAGATTCTTTCTAACCATACTAARACAACT T TAGGACTATAATAATTATATATA
* K EL F 8 Q Y S8 KT s F G s I I 1L I Y
R S K *¥ S L NTHNOQOQTFDOQOQY * *¥ Y I
V KR L F I P I I KNVFTIIRTINDNNTIZY!I

TTTTTTAATCCGGGATAAAAATTATCTCGARATGAATTATGACAGTAARAACGTCTGTGE
L F NP G6 I KL LAI KSILVTMZEKAS SV
Y F I L G * K * Y L KV * Y @ * K L C
F F* ARNIKTIU®SS* K I S DWNIKTCUVG

AATCAACTTCATCCAAATCAACCACAARATTGAARATCTATTGGTTCTARACATACCAGTT
K T s TP KTPTI KV KSL WS K Y P *
R L ¢ L L NL QHI KILI KULYSGTILNTHTD
* NF Y T * NTN * s * I Vv L I QI TUL

ACCATACTAAAACCACTAARAATATGTTTETCGGEGTCCCARACCACACCGTCAACGTCTA
HY S K P S K I CVAG?PNUPTAT® A S
I T HNQHNS* V FL GLTQHUPULOQL
p I I K T I K Y L CGW P KTHT CNZCTI

AGAATGATAAGAATATACTACGGATACAACTGATACACAGTACATAATCTARCACTTAAT
E * * £ * I I 6 I N V I H* T N S Q S N
N K 8 N KY sSA* T8 *TDHTITILNHI
R VI RIHHRUHEHQSHTITMY *¥ I T F *

AAACAATTACTATCAATATCTGTTAAGCTAGAACATGTCATACTAAAATGACTAATGTTC
N T L S L ¥ L CNSRTOCY S§KUV S *¥ L
I ¢ * HY NY V I RDOQVTHN?®*QNGC
K NI I T I S$LEJIZIKYTZ LTITIZXKSTI VL

BATCTCAACAAATTATTCATAAAATTCATAACCCCATACTTCATAGTAGGATTATGACRC
N § NN LUL Y XK LY @ ©PIUFY®*¥GL VT
T L T T ¥ Y TN ¥ TNPY S TDD* Y Q
* L, 0 K I L I XK L I P T HUL IM®BRTI S H

CTAACACTATTACTATCCACATAATAAGTAACACGATTARRATTATATGATARATCATAC
s 0SS L §LHI I * QAL KILTISNILI
P N HY HY T Y * ENUH®*N* Y V I *¥ Y

I T I I T P T NNMTS I KIY* KTH

CAARARTGGATTATGARCAAAACCAGGGGAACAATCTGTTTAAARACATCTACCACATGGC
T K 6 L Vv Q KP G6RTULOGCTIZIKTSU?PT G
P KV * Y KN DG @ * V F KQQULHHYV

N * R I 8 TKTGGKNSLNI KYTITYR
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85/201

14581 ARACAACARAGATAACCAATGGTAATGTTTCTCAATCCACATCAATACTTGAATCTACAA 14640
N T TEIUP ¥ W *¥ L §NPTTTIFKST
T Q 0 K * Q NGN CUL TULHUL* S s L H
K NNRNTUVMV FL *¥ T Y NHV ¥ I N

14641 CTGTGTGTGGCAATAGCAAACAGAGAATTTCTAAATGAAGAAATACGTCGTCTAGGACGA 14700
S VCR*RKDRILSIKS SR ¥ AAS G A
Q ¢ VG NDNTTE ¥ L NV EIKUHTILTULDQ
v v TI TR KF I * KKTICCTIR S

14701 TACGTGCAACGTAGACGATCACGAGACGAACTAAATGCTTGRACAACAAAATCACATCGA 14760
I ¢ TADAILARS S KRV Q Q KUL T A
* A RQMOQ*¥ HEA AIQNUVFKNN®*¥HL
H VvV NCR S T S Q K I * 35 8 T T X T Y S

14761 CGGTAATGTTCACCATATTTTAAAGTTTGACATTTTGGTCCATTGAAATTGGTTCTGAAA 14820
A MV L FIFNM*¥UVTFGPULIE KTILWS K
Q W * L H Y L I EF QL VL Y & * 6 L S
G N CTTTY F KL &Y FWTV KV L V K

14821 ATGCTCAAACAATTTTCATTTCCGAACAAATTTCTCCCATCATGTCAACTAAACT%TGTA 14880
*$ N T L L L P KNUL S PLV TS K F C
K R T @ * F YL SsS T * L PY Y L QN S8V
VL KN FTFAGQKU FLTTT CNTIZOQTFM

14881 AAAARAGAAATGAGTTCTACCATTACGACGTTAATGACTAATATTAATAATATTCATATTA 14940
K K K v * s P L AATIV S ¥ L * * L Y L
N X R * ELHYHOQL * QNZYNNYTY
K E K 8L I TTI S CNOSTITITITITIULTITI

14941 AATGGATGATACCAACTATAATTCGTCAATAACAAACATAATCTTCAACAAATATTTATA 15000
K 6 v TSs$ ILCWNNUNNDNTNZSTT * L Y
N VvV * *» P QY *# A T I T QI L L ¢ K Y I
* R 8 H NI NULIL * Q KY * FNNTIFTI

15C01 AAACTTTAAATACTACCACCAACATATGGTCGTAGTGTTCAATAACAATTATTAATACTA 15060
K s 1 * s PP QI GADOCTTIT®T®TUL L * 8
N @ F K HHHEHNYV L MUV L * Q * Y NH
K F NI I T TTJUYWOC* L NNNITITTI

15061 TTTTCACGACCAATAGGTAAATTATTTAAACCATTTCGGTCTGARATAATACTCCGTAAT 15120
L L AP * GNILILNUPLALS*¥ * § AN
Y F H Q NDM* Y I QYL WV KNWZBUPWM
¥F T $ T I WK I F KT PFGS KTI I L C *
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86/201

15121 AGTARACTCCTTGTCTTACTITAAATACGTATATGATTTGCATTACAAGACGGGTGGAAT 15180
D Ns s CZFsSTI *AY VL RILTRGV K
I Mg PV S8 HF KXKHMY®* VY EEW-AWR
* K L FL I FN1IOCTI ST FTTIWNGQSGG *

15181 TGAGTTTACTTAAATTTTATACGATAGTCACGATTCTTATCTCGAGCGTGACATCGTCCA 15240
v *» T F K F Y AIULALVFILA ARV TAP
LEFSNULTIMH** H* s Y L ECQL L
s L. H I * F I 8 DT LIS S&A S Y CT

1524 CARAGATAAGAATCATGATACTGTCCGGCTTACAAGGTAGTTTTTACAAACTTCTCATAT 15300
T E I RL VI VPRTINWS®Y¥FUHIKTFLI
H K * E * Y * s L G F TGDFTINJS S Y
N R NKTT S HCASHEMILUZFTOQLTY

15301 CGTCGATGGGCTCCACAAGGACAACRATATCCTTGGTGATTTAARATACCACCAACCCTG 15360
A AV R P T GTTTI PV V LN®>* P P Q S
L L * G L HE Q @ * L FW * I KHHN P
¢ 8 G $ T NIRNNY S GG S F K I TTPV

15361 CTATACAATGCAGTAGAATATTTCCTACAACTGITGGGACARGAARTACCCAACCCTARTA 15420
S I NR * R I Fs8T L GTIRTIUPOQSS *
R Y TV DD *L PHQCGQE * PN PN
I H* T M K Y L I NV V KNI KUHTFP T I

15421 GGATTTACACTAGCACGATACGGTTTATARAACGCATAACAATCATCAAATCAAAACCGG 15480
G L HS RA I G F I KRITULIL KT K A
D * T HDHM*AILYKAYQ* Y NILKE
R F T I T S HWIWNIGQTNNTTT®*NQG

15481 GCGTTIGTACTTAARACRACAAGTGTACCACTATCTARAATAGCGGAACGCTTACTTACA 15540
R L C S N Q@ QEC©P SLN*RRATF S H
G ¢ v §H I K NNV HHY I KDGQ S H I
AFMFEKTT*MTTISKIAI KT RTITFET

15541 CGAGTTCAARACTCACTTTATCAATACACACCGCCAACGATAATACAATTCGGACCACCA 158600
A * " KL 81 T1IHUPZPOQ™** T L G 2 P
HEUL XX S HF L ¥ T™ HRNSNUH* A QO H
S L N QT FYNUHTATATITIWNILTR RTT

15601 TGATCGTCACCACTACGTTGATGACGAARACGATTAARGACAARAAATTATATACAGTCCGA 15660
vV L L P S AVVAKALZETI KU LTIH™YA
Yy * ¢ H H HL * QK Q * N QK * Y I b P
s ATTJIOCS s S K s8I RNIKTIUYTTL S8
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87/201

15661 CAATGACGATTACAAACAAGAGAARTACCGGACATTACCGGTATTCTAACTTCTAAARTTCA 15720
T VAL T QERTIAOQLUZPWILTIS S KL
Q * Q¢ * HKNE EO®* PRYHGY S QL N L
N 8 8 I N T R KHG T I A ML NF I * T

15721 TATGCGTTAAATGTTTITGCGAATATGAGATTACARATAGCATGTCTAATACAACTAATA 15780
I R L K C F RKYZETLT®>*X R V 8§ * T 8§ *
Y VNV EFEVSTIS*HEKTDYTLNEHGO QN
Yy A I *# L F A * V R I NI T CJI I N I I

156781 TGTAAACAATTACTCATAATACTTAAAAATACATTCGTAAAATCATACTACTARRACTCA 15840
vV NT L S Y ¥ 8 NKHILCIKTILTITI I KIL
Y M ¢ * H T N H I K I Y A N* Y S§ s K 8
¢C KNI L I I FK*TILMIEKTHIHNOQT

15841 CTACTACCACAACAGACAATATTGAGACTAATACGATCATTCCCAATATATCGATTATAT 15900
s 8 P T TQ * L ES *ALUILUP®*TIAULTI
H HHHQRNYSOQNUH®*YPDNYTL * Y
I I TNDTTTIVURITISTULTTIYSTI VY

15801 TCACAAAARGTTGTTCAAAACATGATAGTCTTATTACAGARATACAGACTTAGATTTACA 15960
L T K * ¢ T K Y * * F L T KTI DS D L H
L H XK E V L'KT D SY HR * T @Q I * I
T NK L L NQ VI L I I DIKUHRTFIRTFT

15961 ACCCAACTTTTACTATAATGATTACCAGGAGTACTTAAAACAAGGGTTGTATGATACAAT 16020
g " s FS I VL PG * S NQEWTCV IN
N P Q FHY * * HDEUHTII KNGV Y * 7T
P N F I I NSTI T™RWMUFIKUTGULMS H *

16021 CAATTCTATCTACCACTAATACAAATAAATGGTATAGGTCTAGGAAGATCTTAARATCCT 16080
T L I 8§ P s ¥ ™ * K GY G S 6GEKE L I K P
L * S L HH NUHI KNV MDILDI K * F KL
N L ¥ I T 3I INTI®*MWTIWTIIRI RSN * 5

16081 CGACCAACAAARCAACTACTAAATAACTTCTGACTGTCACAAGAAAACTATCTCGCGAAA 16140
A P Q KT S 8 KNV FV S L TR K I S R K
L Q NNQQHNI S S QCHUEIKS L A 8
s T T KNTIT I *¥ QL 8V T NIKGQY L A K

16141 CATTCAGATCGATATCTACGAATGGGAAATCATGTAGTACTTTTACTTCTTATGGTTTTT 16200
T L RA I s A ¥ G K TOC®* 8 F S 8 YW F
Q L b L * L HK GKULVDHT FHULTIGTF
Y T *» s Yy I 8 VR*¥ YMMTFTIUFVFV L F
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186201

16261

16321

16381

16441

16501

16561

16621

16681

88/201

CAGARAGCACATATAAATCTTATATATTTTTTTGACATATTACTAGARCCATGAGTCTAG
T K R T Y KsS Y I FPFS YL SRZPV *¥ I
L REH I NILTI YL FVTYUHDTGQYZE S
D K TyY 1 * Fr I Y FF QI 1 I KTSULTED

AATCTATCAATATCACAATAAAATTCATGAACACTACCARATTTCAAATGACTTCTTAGT
K s L * L T I K L V Q 8 P K F N V s 8 D
R L YNYH®* KLY KHHNILT®>*Q L I
* I T I T NN ¥ T 8 T I T * L K 8 F F *

ARAATGTTCTTATACATAAATTTTTCACGGCACTACGTCTCACATCCACGTACGCRACAA
N *# L F I ¥ XK PFPLATTITGCLTU?PAHTT
M K ¢ 8 Y " NL FHR S A SHULUHMTRBRQ
K VvV LI HI* F TG HHUL TYTCANN

ACAAGTAGTGTTTGAAGAAACGCAACACCGTCAACATATGCATTCGGARACAATACAACA
Q EDCVEZ KW RZQPILOQTIRILGI KNHQ
K NM V F KKAUNHTCNYV Y AKTTIN
T *« ¥ L, 8 R Q T T™A T T Y T L RQ®* T T

TTTACAACAATACTGGTACAATACCGTTGATTAGTAT T TATACAAAACT CACAGAGTGGA
L HQ* 8§ WTTIAUVL*LYTIZ KTULTE G

Y T NN H GH * PL * DY I HXKSHRYV
F T '* I VMNUBHO CSTIMTFTINZGQTD * R

ATGCAAACATTACGTGGATTGACACTACACTCACTACAGTGGTTTAATATARACCCGCCA
+ T o LAGLGQSTTL STV LNTYZKTFPEP

K R KY HY * S HHSHH®*WIINTPR
VNTTIOGCRUYTTIHTZILIDGTET®* I QAT

TACAGAATGATAACACTTTTGGTATTTGGGGTAATAAGTARATTCAATCAATACT TACCA
I p+ * Qs FWULGW®*TENTLNTTITFEP

Y P K s N BFGYVGNNM®Y¥TTL* g H
HRYVYITTFVMEFGMTI* KL *NUHTIT

TACCAGAAACCARACATATTTGTTAGAACGTGCCCAAGTGGAATATATCTACTARAATTA
I T K P KY L CDJG UV PEG* I 8 S KL
Y PR gNTJY VI KCZPNVI KYLHN?®
H DK T 1 FLRART®*RTIZYTITIHZKI

TTCTATCGATCARCATTTACCTGTCTTCAACTACTAATACAAGACCGTTTACTCACATAA
L I AL QL HV ST S S8 * T RAIF S H I
Yy s L ¥ N Y I S L L @ HNU HE?PTILHTY
L Y ST TFPCPFNTITITINO GQT CTIULTN
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89/201

16741 CTTGCARATTTCAATARACGACGTCTTTGAGTTTTCCGTTGACTTCTCCGARAATTTGTT 16800
s R K FNNARAMASV * FAUV S S AKTILLC
Q YV NUL TIOQOQULFETFU©PLOQLPK LA
F T * L *» K S cFfF S L L C8 FL S8 KT FTL

16801 TCGATACGAAGACGATGGTAAGTTCTCTAACAATCACTATCTCTTCARTARAACACAACC 16860
L ¥ AEAVM®* 8§ I TIUL S DL S T I KHZQ
F S H KQ * W ELS ** HY L L * K TN
A I S R & GG N L L NNTTISFNNOQTP

16861 CTCTGTCCATTTCAATTTGGTGGTGAATTATTTTTAATACARARGTGTCCGATGGTARRA 16920
s v pPL®TILGGSTLILT F=*TZKV P * WK
P § L Y L * Vv vV V¥ Y FNUHZK?®* L S8 G N
L ¢ T F N FWWZ XKTIT FTITINET CAYVMEK

16921 TGATCATGACCATTCTGTCARAATCCACTCATACAAAAARCTATTTTCACTTAATTGATTG 16980
V L V P L VT KU&PSYTUZ KSILILSNVIL
*» * Y 0 Y S L KL HTHZKSOQYFHTIUL*
s P s TL CN¥* TULINZEKTITFEFTTF®*XSV

16981 CCACACATAATGSCGCGATGTTGATGARTATTTGAAAGATATCCACTACAAARACAAAAT 17040
P T Y * R AV VYV *¥ L 8EI P S TZKT K
R HT NG R ¥ L * K Y V K * L HHK QK
T H I VA & ¢c 8 8 I F KR Y TTINKN ¥

17041 TGTAGTGTAAGACATCGATCAAATTCACGTGGATGTGAACAGGGTGTTCTCTTGATACEA 17100
v DCETA ALZEKTULAGVY STGOCSF * A
L M VY NQL* NLHVYV *VQgeV DL S §H
¢ ¥ M R Y 8T '* T ¢ R C X DWULUL V I 8
17101 TCATATTCTAARAGATCACAAATATCACAAGGTAACCACAAAGTTTTATTACAACGATTA 17160
L I LNETZLTS®*TILTGNTNM¥TFILTAL
* Yy L, I K * HK Y HEMZPTZETFYHOQY
m Yy 8 KR T N I T N W Q@ HKUILTITINSI

17161 ATAGTCGfGTAACCTTACTTTGCAATAACGTGACAAGTTCCAGGGGGACCATGCCCTTTC 17220
+ «# ¢ M P I F R * QV T P G G PV P F
N DA COQT FSVNDNCQETLDGOQYUPTF
r' L VNS8HFTIASNTILTGRTR S L
17221 AGAGTAGARCGATATCCAGATCGACARATARTGATGTGTCGTGCACATCARATATGACEA 17280
D * R A I PRAT®* ¥ ¥ VYV AR T T *¥ V A
T E D Q * L DL Q KNSOCLUVHLIKYRQ
R M K s Y ¥ s§8 NI VVCCc?TYNTISS
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90/201

17281 CGATCAGTACGACGACATCTACGTRACACACTTTTTCGAATATTCAAARATTTATAATTG 17340
AL * AAT S ADNUHSFA * L N X F I L
O * DHOOQOLHMTHTFEFLIEKYTIK LY *
s TM s s Y I ¢CQTTF F S I L K *¥ I N V

17341 CTAACATGTGCATAATAAGGACGATTTCAAGCACATCTAACAATACTATTCARATTTTAA 17400
s ¢ VRITIOGATLTR'®TSOQP ¥ 8 L N L I
R NY VY * E Q * L EHL NNUHYT* F
I T CTNNI RS FNTYTITTITITLIEKTFEFN

17401 TTACTATGGTGAACATTCATACAAAAATGGTGTTATTTACGTAATGGTCTCAACCAATGT 17460
L s VVQLYTKVVITFANUGSNTYV
*HY WKYTHIK®* WL L HMVTILT P *
I I 6 S TULTINI KGO CYICX*MWIULQQNC

17461 CTATAACAACAACAACTACTTCAATCATACGAATGATTAATACTTARCAGACAATATTTA 17520
s r T T?TS S T LI S VL *¥ 8§ NDT I F

LY Qoo HL * Y A * ¥ NHITQ* L
I NN NNTI FNTHIK S I I F QRNYTI

17521 CGAGCATAATTTCGATTTGTAATACATATATAACCTCTAGGACGAGTTAATGGACGTGGT 17580
AR I L ALC®*TYTIPSGA*>*NGA G
H E Y * L * V NHI Y ¢ULDGQETIUVOQYV
s T NF 8 FMIYTINZSTIW RSUL * R CW

17581 GCACACGACAACTCGTTCCCAAGAAATCTTGGATCCGTGAAGTTARGATAATGATTTTAT 17640
R T 8 N L L PEIK S G L CKULETIUVLI
VHATSCPNIZEKTILUV *¥ A S % N * * + Fp
T HQOQALTR®*¥ FRPVETIIRNSTFY

17641 TACACAACARATCCAGGACTATAGARAAACCCTTTAACAATATCCACAGGATTTCTTTAA 17700
I H Q K P G s I KX P F Q@ * L H G L § I
L T NNULDOQYRUZ KX PFNNYTDS* L F
HTT* TRIDIKZ®QSITTIUZPTRTETFEN

17701  CRICTTTGACRAAGTCGTAACCAAATACTATTATTTGAGTTCCGATTTTTACTATTATCA 17760
T 8V TEA ANT®*¥ $ L L 8L ALTF S L L
Q@ L F Q K L M P KH Y Y V *» P *¥ F H Y Y
Yy £ S N * ¢ ¢ NI I I F E L 8 F I I I 7T

17761 AGTAATACARAATTTCATATAAAATTCCCTGTCTGTTGTGTACTCTCAAGTTCACGACAT 17820
E NHKIULTY K UL P CVV CSLETLA AT
NMIWNM®X¥TILINM®*UPV S LV HSNTILUHOQ
* » T K FY I KUL SLCCMULTT®* TS Y
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91/201

17821 TTATAAGTTGTCTATATAGATTAATCATTTAARAATTTTCGATTAGGTCRAACCTTATCA 17880
F I * ¢ I YR IULULNJI KU FALUGTQFL
LY EV 5 IDIL * Y I KL L * DUL K S Y
I NL LY TI ¥ NTFZ X *¥ F S I WNU PTIT

17881 CGACAAAAATAATCAGGAATATTATCAGTCTTAATACAACGATTCGCACAARATCCACAA 17940
AT K I LG *¥ L L ¥ F * T A L R T K P T
H Q@ K * * D K Y Y D S NWUHOQ*¥ A H K L H
8 NK N TR I I T LI INSTULTN*¥ TN

17941  GTTTGTGTTTGACATCTAAGACGAGTTCCAAGCCTTATACTAATACAATATATAAGTGTT 18000
* YV ¢V T S EA*PE SY s *¥ T I Y E C
E F V F Q@ L N g 58 L NP I HNUH* I NV
L ¢LsSsSYIRSULTRTU FTITITINYTI*L

18001 TGTCGTCTTTGTCGGGTAAGACAATTACAATTAGCTARATTACAACGGTATTGATCTCGG 18060
V A S VAWETTULTULRNILTAMUVIL A
¥ L L F L 6N Q * H * DTI * H QWL * L
¢c ¢ F CGMRNTINTI®SIEKTINGY S S 6

18061 TTCTTCCCGTAAARAACACAATACTCATTATACGTTAATAAACTTAGAGAATTARAATAA 18120
L F P M K T™T1IU1L1L LI CNWNUSIDIRILIKI
W S P CKKH * s Y Y ATI I QI B * N *
L L ANKTNUHTTIHIL®* KV FRIEKTIIKN

18121 TGAGATGGAAATCTATTTTAAGTTTTAGTTTGAAATGGAGCAAACGTAACGTGTTGATTA 18180
V R G K S L I * F * V KOGRKCOQV VL
* BV KL Y FEFDFI KV ENA ANTCTIL *
s * R ~ I F N L I L S *¥ R T QMM AT C S I

18181 GAAAAATTTCTAACATCATTTTCAACGAATCCAATAGTAGGTCGCGTACGGGGGAGTARA 18240
R K L 8 @ L L L @ K P * *¥ G A CAGEN
D K * L NY Y FNSLNUDUDUILAUHGIRM
K K FIT™7T®T FTA®*TIMWRMOGT G * K

18241 AATCGTCAACTACTATTTATATTCCAATTACTTTTAAACCGACATTTAAATTTATAAACA 18300
K AT S s L Y L TUL S F KATFKF I Q
K L L Q HY I Y P HFNUZPOQILNTLY K
¥ ¢ N I I FI LNTZIVFTIOQSYTI*TINT

18301l CTTGGACAAAATTGTATAAGAGCARATTATAGAGAARTACCCARARTTTAATCTAARACTGA 16360
S T K VY ERU KTIDI RTIZPIKILNZSIZKYV
¥ V ¢ K L M N.E NL I E * PN * I L N 8
F RN®* I RT TH™>YURIEKUHTIKT E?®*¥I QS
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18361

18421

18481

18541

18601

18661

18721

18781

18841

92/201

GAACTACCAATAAGATTTAACARATAATGATTTCTACT TCGG TARTTTGCACAATCTCCA
R § P *E LN NTIT VL S SAMTIULRTUL P
E Q H NN * I T * % % I, H L W * V H * L
K I T I R F @ KNS FTIFGNT FTNST

ACCCAACCARAACTACAACTCCCGCGAGTACGATGAGCGCTTTTGTAACCTTGTTTGAAR

Q T P K s T S P A ¥ AV RS M P V F K
N P Q NQ H QP REUH* ERVFCOQF L §

PN TKTINULASMSSAFUV NS C VK

GGTGACGTTTATCCAAARAGT TGACCACACCTRAAACATCAACTTCGATGACCGAATARA
G s ¢ I P XK EVYPTSKTTSAVY P XN
E VA F L NI KULQHUPNIGQLOQL * @ 8 I

W ¢ L Y T K * 8§ THI K VY NF S 8 A * K

CGACTCTCTCTAACAATATGAAAATTTTTTTGACATCGATTI'CGAGGAGGACCACTTTTT
A S L $ ¢ * V KL FVTALAGSGUP 8§ F
Q ¢ $ L N N Y K * F F QL * L EE Q H F

s L 8§ 1 T I s KF F 8 Y 8 F S RRTF F

ARATTTGTARATTATGGGGARTACAGTTTTCCAGTTTTCACCCTATAACAATCTTAATCT
NL ¢ K I G R I DVF P * FH S I TULTI L

I *vVNLVG?*¥ TLULDUZFTU®PYQ * F *
K F M *Y 6 K H*¥ F TILUILUPTINNSNS

TAACAAGTTTACAATAGACTAATAGAAAATCTGGARAGACTATCACATCATAAATAATGA
I T+ I ND S * RK S RUESL T TPTDNTIWV
F QE F T I QNDI KT LGZ KOQYHTIL I * ¥
N NLH®* RTITIIKS®*V KR RTITYYI KNS

ACCAGACGGTCAAAACTTGAATGARCAARAT TCCATARAACGATTTAATCCGTCTCTCGAR
Q DAL K s SV QKL Y KALNUPL 8§ 8
K Q9 WWNQ V> KNILTNZGQ@®* I L CUL A

P R GT XK F K ST * P I K S F ¥ A 8 L K

TTAACATTACACACAAGATTAGCACGATGTACGATGTTARGATCTTGACCAATAATACCA
L ¢ L P HEULRAVHZ¥YTILETLUV?P * ¥ P
¥ N Y H TN ¥ D H * M S CN ¥ F Q N N H
I T I H TR I TS CAV I RS S TTI I T

ACAACCGCGGTATCAATATGAACACTAATACACATAI TAGGTGAATAACATCTATATGTT
Q 2 RW UL *» Vv Qg s * T YL 6 s I T Ss§ I C
N NA G Y N.WY KHNUHTY DV * 0L YV
T P AMTT I s T I IHIIWIE KNYTI YL
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18901

18961

19021

19081

19201

19261

19321

19381

-

93/201

GTCACCCCAATATGTCCRAGAAATTGATCATTAGTGCTATATTARACATTACATGTATTT
C HPp*V PEI KV VLZL?* &I I QL TOCHL
v TP N Y L NKIL®* Y DRY L K YHVY

L pTICTRW®™>STTIVIYNTTIZYMHF P

CCACGTGTACAACGCAGTCGACTACGTTAATACTGAGCAACAAATCGTTAGATACTAACA
P A CTADASA ATITIVIROQIKW®ATI* 5 Q
L HV dHQgTTL QHUL * S § NNUILTILRUHN
T ¢CMNIR*¥ 8 I CNUHSTT * CDIIT

ARAACATTTAGACRATTAACCTTARATCTCATAGGTTATTAARAGAT TACTCCAGTCATAT
K ¢ L DTULGQFK Y ¢ I I EULSTTULTI
N K ¥ I ¢ * N8N L TDUL L K *¥ H P * Y

K T R NI P I * L I WY NIRTILDTY

TTATGTAGAACATCCAARTAACGTCGCACAGTACGAATTTCGACGGTACGATACATTATCT
F VvV D QL NN CRTMSILAAMSUHTULL
L YMKYTTIARAMAH®*A®*L QWA ATIY]Y
I ¢ R ™”P* QL TDHIKF & 6 H*¥ T I s

ATGTTGAATACAATACTGTATCCGTTAGGATTTCCAAATCGAACACAGTTTCTAATACTT
Y L K H * §8M PL GL P KA QT L 8 * §

I ¢ s I NHCULOCCDO*X L NULIKUH®*L NH
v v T 1l1VYAIIRPFT®*¥ 8 TTDFTITITF

AAATTTAAAATACTACGAAAAGGACATCGGTTCAGACAATTTGTCAATAAAA%ACRGATA
N L N * S AKG6TAULDSIT L CNN * T ¥
I * I K HHKZEZI QTLWTQ* V T I K HR
K F X I I §8 KRY GUL RN FUL®* KTIDTI

CTACACGTATTTCTATTAAAATTTCTACCAAATACATACAAAACCTTAACATTACARACTA
s T ¢L 8 L KL S P KHINOQT FQULT S
HHAY L YN®*TILHNTIYTI K SNYHZQ
I HM F I I KF I T* T HIEKW®PTITTINTI

TTTATAGGTAGATTAAGTTAACAAACATCTARACTGTGAGCTCACAATTTATTTAATTTG
LY 6GDLEBETITQILNUSVRTNUPFILNF

Yy I DM ¥ N L @ K Y I @ C E L T™ UL Y I L
F I WR I * NNUT S KV sSs s H * I F * V

GARGGACCTACATTACCACCATCAAACATACAATTATTTGTACGTAAGGTATGATTAGGA
R G P HL PPLKYTTULLCANWUVLG
G BE Q I YH HYNTH* Y VHMGY * D
K R $TITTTTIGQTINTIU FMCEMSTIR
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18441

19501

19561

19621
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1974%

19801
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94/201

AAATGATCTTGACARAAACT TTTAGAATTCGGATACGGAARAAAGATAATAAGTCTATGC
K v L VT K S FRUL GI GKIK®* +« E sV
K * * F g K Q F D * A * A KKI RNUDNILY
K &8 s 8 N K F I KULRUHRIEKIETITI* I R

GGAACACACATGCATCTACCAAATCTTAGATTTGTTCAACTAATGCAAGGARATTCTTCG
G ¢ T YT s P K S DL CT s * T 6 KL L
A K H T RUDL KENGLTI * VL @ NRE KL F
R P HV Yy > T FRF L NTIVNIR®*¥ § A

CGGTGAACATAGTGTGCCACATTAGATCCACCTCGACRAACAAGT T TCGTACGACTTCTT
AV ¢ I VR HEL R P P ATQE F CA S 8
R W K Y * vV TYDULHTLOQKNT LA AIHOGQTL

G 8§ bCc&PTTIZ* TS5 8&NT®* L M S F F

ATAACATTGATGGAACTCAGAATATTATATCAATGATGTCGTCCGAAATGARAAACCCAR
Yy Q L R S§D*1T1I TV VAUPIKUVKOQT
I NY 8 G T K Y Y L * * IL L § * K K P
I T VvV KLRTITIYNSU COCH® AIK S K PN

ATATTCTTAAAACTAAAAATATTAAATACCTTGTGARAATGATGCAATGTCTCAAATCTT
* L F K s K* L K HdF V KV VN CTL K 8§
K Y $ N Q NXK Y NI S CI K * T YV S§ N L
I L I KI K 1I I * PV S K SR * L T *¥ F

TTGCATTATATATTGARCCAATTACAACCAGTAATACTACCTGCATGTCCACTTAATGGA
F TI YL XT?ULTU®P®>* * s PRV P S NG

F RL I Y &P *¥ HQDNUHUHVYV YL HTIUV
vV Y Y I VvV gNTINTMTITISTZCTTF * R

ACACGATAATACTTACTGTTTCAACAACAATTCTAATTATTACATCTATGACAATARAAR
¢ A I I FSLTTTTULIILILTSV T TIK

K H * * 8 HCL Q@ Q * s * Y HL Y Q * K
T $ NH I V FNNNILWNTITIYTI S8 NNK

TTTTTATTATGTAGTAPAGGATGATTATATCGACAACT TAACARATGTTTTGCATCATAG
L F L VD NGV LI AT SN NNUYVFZRILTI
¥ F Y YMMZE®* * Y L Q Q I T * L V Y Y

F I I ¢ * KR S I Y SNV FOQKTCUFTTD

GCCGTGGTGGGACTTGAATTCTARGAATCTTTARACTTGTAACTATARACAACCTTCGTA
R ¢ WG S s L IRULFEKTFMZSTIOQOQTPC
G A G G QV * 8 E*¥ FNSCOQY KN S A

PV VR FEKILNZIKSUSI QV NTINTPILM
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19981

20041

20101
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20221

20281

20341

20401

20461

-

-

95/201

CAGGACACCCTAATACARTTTCTATCAAACAAARCATCAAGGTGAATACCACAAACATTT
T R H S * 7 L 8 L KNQULEV * P T QL
H G T P NH * L YN T K Y DNWIKHUHIKY
D Q P I I NF I.T QKT TG S I T NTF

ATGTGTCTARACTTCAAGTAGCTTTTAAACTTATATGAAARACTACCAGCACTGTGACCG
Y V8 K F NMSFIXUVFTI S K S PR S V P

I ¢ L NS T * R FNSSY VK Q@BRBDUHOCOQ
v ¢I L EDV FTIQIYZ KI KTITTV S A

CGAAATCTTCGAAAATCTTTTCG TTCTTTACCACAARAATAATCATGACTTTTTAATTCA
A K 8 A KL FALFPT K KTIULV S FNL
R K L L K * FL L FHHI K™** Y Qo F I L

s ¥ F $ K 8 F ¢ s I TNIKNTSFF *¥ T

TCCAATAGT TACTAATTTCCAGGCGTTGCTCGACTARATTTACCACACTAACACCTATTT
L ND I I LPGCRASI KU EFP?PTTITS DL
Yy T I L § * L DAV L QCNULUHUHSQUPY
P *# ¥ H N F T RUL S s I * I T HNH I F

CAACCTCTTGAGTTTCAACTCAAAACCAAGCGATACTCTTTTCTACCACTGCTACAATAG
T P 8§ § L T $§ N QNATI UL F s P 8 8 T I
L QL V* L T K TR * 58 F L HUHNR H *
N 38 FEFNULIKU®PESHSF I TV IND

AAGTCGGCTTGTCTGTCGGATACGAGT TCGGTANTGACCTCEGGTGTTCCATTAGATCCA
K L RV L R-HELW®* QL GG CUP L R P
R * G F LCGI SLGNSSGVY L Y DTUEL
E A S CVA* A **AMYV PAWILTTI*¥T

CCATTAACGCGCCCATTACAGTAACCATTACTACGAGATTGTGCARARATGATAGAAAT GA
P L Q A PLTMZPLSARUYVIRIEKVTIZEKYV
H Y N R P Y H* QY HHE L V N *¥ ¥ R ¥

T I AR T I DNTTI I S * C T K s D K s

GTCTCAGCACATAACAGTTCARAACT TGGAGCGAGTCTARATCTTGCCCTARAATARCTA
* L, R T N DL K $ G RE S K S R S8 K I 8
E S P HITIULNJGQVESTULNILYVZPN™*Q

L T T Y Q * T KFRA*¥ I * F P I KNI

PACCTACTATTAGACARATARCGATTTATACCAAATCTTCTGATACGTARACTAGTATAT
I 8 8 L RNTIALYUPIKSS ¥ AN s * I
Yy P H Y DT * ¢ * I H N L L S8 HM QDY
H I I I ¢ KN SFIT¥TFVICIKTIMY
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96/201

20521 CAAATACCATCAAAATTGGTATTTCAATATCCTCCARAC GTAAACGAATATCCGAATARA 20580
T * P L K L WL TTIUPPKTGCZKUSESTI P XN
L K HY N*GYUL * L L NANAHXTLSI
N I 7 T KVMFDNYSSTQMOQKYRAR?*K

20581 GCATCCTTTTTTTTTAGATTAAACAATTAAGTTCT CAAAAATGTCATACTARGATCATAA 20640
R L F F F DJLIKNTI®¥ S NI KT CYSETLTI
E Y S F FI *# NTLETULTIEKUVTHN*Y
T P F F F R I @ * N L L K * L I I RTN

20641 GTAAGTATAAAATAATGACTAGTCCTCACACCATCATCATTCTCACARACATGTCAATAA 20700
+* E Y K I VvV S * §H P L L L L TQQVTTI
E N M N * * 0 DPTHYY Y S HKYHLD *
M ¥ I KN SIULILTTT®TULTNTTCNN

20701 CTARATAATAATCTACTAARRCAAAGATAACAATTCAGTARTTTAAACT CAACACARATCA 20780
s K NN S S KTETITULDNTEFI KT LOQTTL
O N I I L H N QK * Q ¥ T M L N S N H *
T %« » # 1 I KN RNWNIUL* * I QT TNT

20761 'TTTCAACAATTATAATTACARCTARAATTCCTARARGTTAAATACAACACCACAT TACTA 20820
L ? T L I L T S KL S8 K * NTINUHHILS
Y L Q %* Y * H QN ¥ P NE I * T T T Y H
F NN I NJINTIIZKTILTIZKTILZEKHOQZPTI I

20821 TTF\TTTTAATAC’I‘GAAAAA’I‘AGGATT’I‘TACGTTCGGTGA'I‘TACTAACCTTTGGACCGATA 20880
L L I I V K®*G6DL I CAVYL S QFGEP *
Y Y F * S K XKD * FAULW*HNSVQ S
i1 FNHS KTIRTFHTILGSTITIPFRA I

20881 AGATACGGACAAAACATATTCATRAACTTACAAGGTAATCT CTCTCAGAGRAATACCTTA 20940
E I 6 7T KYULYZXZFTOGNSILTEK H F
N * A Q KT YTNSSHEMLSILR K I s
R HRNOQTITU LTI@INWW®*IL S DR * P I

20941 ATACCATTTGGATAATTAAACGGATGTCCGACATACT ACTTACAACGATTCATGTGAGTT 21000
+ pL 6 I L K6V PQIIUV¥PTA ALY A
N HY VvV * * NA*¥ L SY s S Ho*TOC E
1 7 FP RNI QRU CATHHTINSTLUVS L

21001 AATACAGTCATAAACTTATGATGTTGTAATCGACAAGEACAATTATACGCACAARATGTA 21060
N B * YK FVVVNATGTILTIRTIKSTEC
I I p T NSY * LMILOQEZQ®*YAHEKYV
« 7T L I QI s cC* S NRNTIHTN*M

FIG. 3 CONT’D
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21061

21121

21181

21241

21301

213861

21421

21481

21541

97/201

AATCCACGTCCCAGACTATTTCT TCATCGAGGTCCAAGACGACAAAATTCTGTCACCAAT
K P A PDSL S TPTAGPEA ARTI KTILTGCHN

N L HL T Y L-L L EVLNGQQ KL V TT
* T C PRI FFY S WTPTR SN * 8 L P *

GGTAGACCATCATAAGAACATCTATTACTAAATTTGGGTARACAAT CGCTATCAAATCAA
G D pPL IRTSUL S KUFGENTTIL S L KT

vV M QY Y EQLYHNILGMZGQ®* R YN L
WR TTNI K Y I I I ¥ VW KN A ATIT * N

TGAATAAARCCTCTARCATACTGAAATGGTARACTARCAGTAACCCTARACTATTATAGA
v ¥ K P 8§ 0 I VK GNSOQ®™¥*¥ Qs KTITID
* K N Qg L N Y 8§ KVMOQNUDNUZPNSLTI

s I K8 I T H S * WKXKTI TMZPTIOQEY Y R

CTATACATACTAGGAGAATGATTTTTATAACCACTAATATTACACTCATTCCTACCCAARA
s T Y S GRVDLFIUPSO*L T L L 8§ PN
QY T™HDE ¥ *¥ FY QHNYHSYUPHT

I BEI I REKUSFINTTITITIHTL I P K

AAATGAATGTARACAGTAAATTARGCACTATTTAATAGAAACCCACCATCACATCGATAT
K v *»MOQ=®* K I R SL NDIKUPU?» L TATI
K * K ¢ K DNTL EH Y I I K P H Y H L *
K 8§ VNTM*¥NTTIUF* RQ@TTTY S Y

TTTTAATGTCTCARAARGAACCTTACGACTAAATATATTTAATTACT CAACARAACGTARA
F I VS8 NTEQF A S5 KY L NTIUL QKAN
L F*¥ L T KK S HQWUHNIYTIUL S NNOQM
F NCLIKIRZ®PTISTIO®*TIPFF®F* HTTIK CK

ACCTGTCAAAAAACATGATTACATTTACGAAGAAGAT CACT ?CCCARRAATTATCCATAT
O VT KQVL T FAEZETLSPNIKTIUPTI
K § L K K Y * HL HZXKXIK* HLTKTUL LY
P CNIKTsSI Y I SRRTT FUPIK®*YTY

TTAATGGACCCATTTAGAAGAAAACTTTATCTACCGT TACAATACGTACGATTGATARAC
F * R P L DEKXK s I s ?» L T I CATIL * K
L N6 P Y I K K Q F L H CH * A H *¥ 8 N
I v T FRRIK¥Y I A I NI HMZSUV I Q
AAAACCTCTTTATCATGT TGTACCTTACCGCCACGAATATCARATANACTATACTGATTT
N QL F LV VHFU&PZPAW*TLE KNSTIUVL
T X 8§ FYY LM S HRUHIKYNTIOGQYSs *
K p s I TCCCU®PIATSTIT®* KTIHSF
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21601

21661

21721

21841

21901

21961

22021

22081

LN

98/201

ARAAGAAACTTTAACCGACCGTGACGACRACAATTAAATTCTGGTCTAGT TARTTTACTA
N E K FNAUPVATTILI KILGS * N F 8
I K K 8 I P QCQQ * NL VL DTIULH
K R Q F QS A S SNNI®*¥SSWIL * I I

AATCAAATAAGAGAATAACTTTCTCCATTTAATAATCAAGCGCTATGCGCATTTCTCTAA
K T * E R I S L P L NNTR S VR L 8 I
N L K NE * @Q F LY TITIULZEZRYA AYTL S8
* NI RKNU F ST F * * NATITU RTUFTULN

ARACAACCACTATCAGAACATTTATGAACAATCTAGAGTAARTTTAGATTTGATACRATTA
K TP $ L RTTFVQ®* I ENTFRTF * T L
K Q g HY D QL Y KNS RMILUDIL S H *
K NT I T K Y I 8 TVLD®* * I ¥ VvV I NI

ATAAAMAAATAAAAAAATAAAGACAATACCAAAAT TACTTGGAGAAT TACAACACAGAGT
* K K I K KN RNUHN * HV E * HOQTE
N N K * K K I E T ITZXKTIUVFRIEKTINUHR
I K KN K ** K9 * P XL S GRULTTD *

ARATTTGGTACTGACCAAARATAAACCACTATCAGCARGACTAACATTGGTATAARTTATT
N L 6 H S T K I QHY DN QNYGY * Y
M ¥ VMV PEK®* KTITTRTITTVMNI
K FW 8 @ N X NP S LRE S QL WTIUL L

ARATTTTTAATTTTTAARACTARTARACCTATAAGTGGGATCARACACGT TGTTACCATT
N L F * FNQNNZPYZ EGS®* NTUCCHY
I * FNF I KTZITI@QEINVE RTOQAVIT
K F I L F KS *¥ K S 1I1 * 6L KUHULULZPL

CTAAAGTAGATCACGGCCACTAAGATAAAAAT TCTCARAAGTAAAGTGAGCTARAATATT
S KM ** HR HN*¥ K *¥ 8N EBEN*YE I KY
LN * RTG&TTI RNI KTILTI KMES S KI
I £E DL AP SEE I KL LK * KV RN *¥ L

AATGTGACCGCTTCCACTAGTTTAATAAAAAATACTCCCACAATTAAAATTAGGAATAGT
N ¢ 0 RLHDVF®*¥ KX KHUPH®* DN * DK D
I V S A F T I L NNI KTIULTNTII KTIRI

* vy P 8§ P S§ * I I K *¥ s P T L K 1L G * *

ATCTAAATTCACAAAAGGAT TACCATCATTACTACATACCGAAGARATTGTTCCATTCTAA
Yy I *# T N E * HY Y HHBHIAZE* C P L I
M $ K L., T KR I TTT1ITIJYUPIEKIE KV LY S
L N L H K ¢ L P LL S$THSRILLTULN
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2214:

22201

22261

22321

22381

22441

22501

22561

22621

09/201

AATAGCACGGAATATAAGATTATACCGGAAARAAGCAATAGAATGAAAACAACTATAAGG
XK DHRINWM>YJY PRIEKTEND®*XZEKQOQYTE

K I T 6 * I R IT HG K KTTIIKSIKNTIN
*R A K Y EL I AKIKIR®*RUVKTSTIG

AATATTACARAGAGAARGATTCAARTTARGAACATTTTCACTATAAAATAGTGAATTGTT
K Y H KEK®* T ¥ NX Y FHY K IV ¥*¥ C
R I I N R KUR L K I RTF T I N * ¥ K V

*»L T E REILNULEOGQULUL S I KD S L L

AGGATAAARATAATTAATAAGATTCCTTCAAATAAAARTGARATAARTCCAACAAGAGAAAT
D ¥ XK * * NN *¥ P L KN * K I L NN E K

I R NK NI I RULFNIIKS®* ¥ T T R K
¢ I X I L *E L S T * KV KN P Q E R *

ARATCATGGCCGARACGGAAAAAT TTAGATTGARAT CAGTCATGATAATATTGTATCTATG
N L VAKGIK®*TI* s * DT SNYOCTLY
I * Y RKAKI KV FRVYVKTULVITIUVYT]I
K T 6 §$ Q R X L DL KIL®* Y * *x IL M s V

ACCGAGACARATACCAAAAAGAT TACAACAAATAGGACTAAATCTGACATARATATAAAG
Q 8§ Q K HNIK ¥ HQ KD QNIL S Y K Y K

s ARNT T KR INNTIIRTI®*¥VYV TNTIN
P ET* P KEULTT®* G S K S QI * I E

AGAATTTGGTCCAAGAATATTTCARAGGTGGTGACGTGGAAAARATAGGAATGGATGATT
E # VL N K Y L KWWOQ V KK I RV * x
R K FW T R I FNGGSCRI K *¥ @G *¥ R 8§
R L ¢ PE * L TEV VA G KK DK GV L

TCGAGAGACAAARCTATTTAGAT TTGTTAAACATGGACATGTCCARCARCTARGATCTAC
L ERNO QYTI * VI QVOQOVZPOQON®¥*TI
F S ET K I FRVFULEKJYURTYTULNUNTIT RS

AR QK SLDULCNTGTCGCTTSELH

CTTGTTGCTCGCACGGAGTCTATARAGAAATAGACAACGTACAGTTARCGGTATARCAAT
S C R AHBHRUL Y K KTI QM DI AMNN
P VVILTOG* I NRD*XRNU CTTU EOQWTIT
F L 8 R A E s I EKDTITWAUH ¥ NG Y Q *

AAARAGCGTTAAGARAGACGATTAATACAACCGTTCATACTATAARTTGGTGCCACTATCACT
N ECNIKOQ®* N HOQCTTHY * G RH Y H

I KA I RWRWS$SI INAILITINVVTTIT
K R L EEBEAL * TPULY I L WP S L P
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22681

22741

22801

22861

22921

22981

23041

23101

23161

100/201

ARAATARAGATAAAATAGACCAGAAAATATATTACAAAGAACATAAAGTATAATACCACA
N ¥ K * K I 9D KTIZYHIKZE KTYZKMNHH
T K NR N * R T K * I I NI RTN®* I I T
K I BE I KD&PRIKYULTETZ QTITEY ¥ P T

TARAAATATACTATTARAATGTAGGTAAACCGGGATAATAARGAARACCATCCACAGGATG
I K I HYN*MWIKARNNIEKOQY T D *

Y K * I I I K ¢ 66 N P G I I R K T P T R
N K'Y S LKVDMOQG®* * E K P UL HGV

TAGAAGATAATAATTTGTAGGTTARACACAAATACTAAAAAACGGATAATAARARATGTTCC
M K * * * v DL KHJEKUHNIZ KA A®** KV L
C RRNNJFMWNTITWNTITIIKIGQRNN~Y¥L

D E I I L COGTIOQT* $ KK GG I I KTCP

ATAARATAATACAAAT CGAAATGAAAAACAACAAAAAGATAATARAAACAATATATTGCT
Yy K I I NL KV KOQQKETITIIKTTIYR

T N ¥ ¥ T ¥ § *¥ K K N N K * ¥ K Q *¥ I V
I KN HKAIKS KTTKI RNNIEKNYL S

ATTTAGAGTAATTTAGATTTGTACAATAATTAARTAARAATAAAACGGATGTTGTAATCGA
Yy I ENF R FMNNTITIIKTIIKG-V VN A

I F RMLDULTCTTIIUL®*I K *¥ K A* L M L
L b ¥ * I * VvV H+* * NNI KNIOI RTCTC * 8

CAATATCCACTAARATTAACATGATTAARACGATAATTACTAAATTTGTGGTGTCAAGGA
T I P S KL VL KXKATIULZSI KT FV VTG
Q * L H N * N Y ¥ N Q * * H N L C WL E

N Y T I K I TSI KSNTI I * V G C N R

GCGTATTCACTCATACAACACCTACAAAGAATACCARACCCATGTATAATATATGAACTA
R M L 58 Y T TS T E * P KP VY * I 8§ 8§

E CL H THQPHIEKIZ KHNZPYWMNYVQ
A'Y T L INUHTINRTITTOQTOCTITIYKTI

GCACAAATAAATTTATGATGATATAATAAATGACCAATARAGGGATTTAGACCACGGTTA
R T * K FV Vv INNUWVZP®* KOGUL D PR AL
D HKNULY* * I I ¥ QNNUG®*TI QHW

T NI « I 8 8 Y * K &8 T 1 E R F R T G I

AAATCCCTAGATAGAAAT TTTCCATGATGTATAAACTCATGAGARACCATAGTCTTTGGG
K L 8 R DX F P VVY KLUV RQY * F G
N * P DI KL L Y * M NS Y EKTD s V
K p I * R *¥ FT S CTI QTS KUPTIULTF G
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101/201

23221  ARRAATAGACTARRATTATTACCATAAARAAGATCTCAATTCTTATGATTCAACATACAR 23280
K KD €€ K L L P I KEULTTULTFVLNYT
R K I @ N * Y H Y KX * L * s Y * T TH
K * R I KI I TNJ KU RUSNILTISIULQTIN

23281 TTATTTTGAAACATATCACTCAAATGATGATATGAATATCCATCACAAAAATAATTGTTG 23340
L L YV KYLSNULVITTIUPULTZ KTIUZLL
» Y F KT Y H T * Y % L ¥ L Y H K ¥ ¥ C
I F $ ¢ I T L KT S Y N Y T TN K N V V

23341 AGAATATGATAACAACAAGTTGGAGTATTACCACAARACCTCTARTGTCGAACAGITATG 23400
5 ¢« vy I T T * G * L P T K S I VA Q ¥ Y
s K Y * ¢ Q E VS Y HH K P S * L K DI
R I 8 N NNULURMTITNIGQZLNOCSTTIULYV

23401 TGATACACACTCATAGGAGTATGATAAACATTTAGATTTCCATCAAGAGCATTACTTAGA 23460
vV I HSYG&®* VvIg@gLDULPULERTILSD
c T HTDEYH®*¥KXKYI®*LYDNETYHI
s HTULI®RMSNTPFRT FTTRTTIFR

23461 ACCGTAAARCTATTTAGACTTGGARACACAGACARAGTTCTTTTTAARAATGAATATTACAA 23520
0 ¢ K8 L D S GKHRNLETFK v * L T
K A NQY I Q VKTOD?T* S FN*KYH
P M K I FRPFRQTOQETLTFTZKS®STITIN

23521 AGATGTCTAACCAACATAAAAGTAAAAATAGTTCTYGCACCGTGAAAARTACGAATAATA 23580
E V S Q N Y K * K* * 8 R PV K * Aa * *
K * L NTT " NENZ KDTZLVHCZKZEKHKN

R ¢ I P QTIKMZEKTIULTFTTASZEKTISTTI

23581 CGACTAAGACCGTACGGATGATGARARAATAAATCARACATAGARCCATGAGAAARTAGA 23640
A S EPMGY V KXKNILIKYURZPVRKTD
H QNI QG GA®* *¥ KK I * NTDOQYEK I
§$ I R A HR S S K * KTo@1I KT SsS K * R

23641 GTAATAATACAARACGGAAACTGARCATTACGATATAGAAGATTATGACTAT TACTCTGA 23700
# *« * T K @ KV @ LAIDETLVYS UL SV
ENDNUHIKA AZKSKYUH*TIK®*YQYHS
M I I NOQOQZ RO OSTTI SYRIRTISTITITLS

23701 AATGTTATAACCCAGTGTGGARACAGATTTGCGGTTATAGAAGAATTTAAACTGTTGGCA 23760
K ¢ Y Q TV G KDULRWYRRILNS L R
K v I NP * VvV KT * Vv eI DE®*TIOQOCG
« L, I PDCRORTPEFADLTIIKTE KT EKVVT
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CCACAATAATGATTACGACAACTAACAAGATCATCAAAGARATCGCTCTAAGTTACATTT
P T I VLATSQQEULIL X KUL S I *HL
HH * * * HQ QNUN®*YNZR®*XRSETIY
T NN S I NI TRUY T™EIZ KA ATLNTLTF

TGATTTAGARATAATGGATTATGACCACAAATACTGAATAGACCARAATGACAATTCGGA
vV L DKNOGLV PFT* 8§ KD P KV T LG
F * I K I V * Y Q HKH S I QN * 0 * A

s F R * * RI 8TNTIV* RTIKSNTILR

CAACGTTGACATGTAGCAGCATAAGGACTAAATGGACTAACACTGTAACTATTTACCGAA
T A VT CRIRIUG GS K GS Qs M e L H S
¢ 0L QVDDYZ ES® QNV.QNUHTCQY I A
N C S YMTTNRTI®*IRTITUVNTITFZPK

TTGTTAAAATTACAT GGGAGTGGAGAATTAACCCT TGCATTTTARAAAAGATTARCGTTG
L L KL TGGEGRULGSRILTIZEKETLE® QL
* ¢C N * HV R V E * NP VY F KK *¥ N C
V I K I Y @ * R K I P F T F N K R I AV

AAATTAAACTCATGAAACGABRGCAAATCAAGTATGACTAAGAARARGAACAT TATTAARR
K L K L V XK S R KT * V 8 E KE QL L K
s * N S Y KA ENTULEYQUNIEKZ KIKYYN
K I ¢ ™ S g KN NMSIURIEKRTITIHK

GTACTTAGATTCTATATACCATCARCAARATTCTCATAACAAARTCTATT TAAACGGTAT
$ § DL IYUPIULOQZ KU LILTITI KS STILNAM
9@ HI ¥ & 1T HYNNO®*SS&Y QKILYTIOQW
I FR LY ITO®®TIKTILTNN®TITFZKGY

GGGTTGAGETCTGCTAGACTAAACGTCARCCCGTCARGACCAARAGACGT TAGRAGATTA
6 L EL R D S K CNPTLEPI KU RTCDE L
vV W 8 WV I Q NATUPOGCNZGQNDNEHSATIK *

G VGSSRIOQLQATRTZE KU QLRI RI

ATATTTTAACTGTGATGAAGATCAAGAACAGT TARCATARTATCAAACGGACGTTAATTA
* L, I 8 VVETLESZ QQ®YNY®*L KOGATITL
N Y FOQC®*¥ K* NKDTITTTDNYNAZOQTIL >
I F NV § SR T™RTTULOQTITITOQRZCNTI

CAATGATAATTATTAATATTAGGAAGAAGAACCT TATCTTCCATACCARARTTAT TAAAR
T v I L L * L 6 EEQ F L L Y PKTILTLK
H *+ * * Y N Y D KKK S Y FF T HN®YN

N § NI I I @ RRR®PTIS®PTITZKTITIK
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TTAAACTCGAGAGTATCACAACARATGAGTGCAATAACARAAAGACARTTATTATGAARA
L K LE* L TTS*ERH®*QKET®?TILILVK
«* N 8 S E Y HQ K8 VNDNNZE KD Q®* Y YK
I 0 ARMTNNY®* P I TKZ RNTITISK

ACAGGAACACGATTTGCGAAGAAAACCARGTTCAACGTTCTCAGTAT T TGGTGCAAGACGA
0 G QAL GEEKA AETLOQOQLTL®*ULGGE A
K D KH *¥ VXK OZXULNTCSDYVVKDQ
7T R T § F R R K S *¥ P AL TMUFWR R 8

AGGACAGGATAACCATGATTAATAGCAAGAACACT CTCATGATGACATGAGCTGGTGTGA
E 066 I PV L * REQS L VV® s s WYV
K R D * @ Y * N DNIKUHSY * Q VR G C
G TRNTSTIITRTULT®TSSYEV VS

CTGACCACATCCACAAGAACAAATGGACTAGGATATTGACGAATACTGGGATCCAGAACA
S Q HL HE QK G S 6 I VA*¥SGL DQ

Q@ S TYTNZXNYVQD®*DLOQKHG>TK
v ePTP?PTRT®*RTIRYSSTIVRZPRIT

AGAGTTTTTTICAGAGACCARCCACAACCACTTGTAACACGTCCCAAGCCACAACTACTT
E * F FDRT©PTUPSCQAU®PNZPTS S
N EF FTEUPOQUHQHVNHTLTZRHQH
R L L RQNTNTT EMTTCZPETNTITF

CTTTTCACACCACATAACCTACCTAGTATATTACAAAGARCAGAARCATCATGACTACGG
s FHPTNSZPDYULTES®QROQTLYV S A

L FT H H I PHIMYUHIEKT KTUDTZEKYY QH
F LT TVYQQTI S *¥ I I NRTIKTTSTISG G

AAAGATCCAACCAGAATACTGTGARCGCAGTCAT TGTTGGCAACAT TATAARARAGATTA
K R P QD* sV QTULILILROQLTIZKEL
R E L NT KHGCCEKTZ R®*YOCGNYYKZK?
K * T PRIV SADTVVT?TTTINIZ KTRI

AAATAAAATTTACCATAGTTATCACCATGGTGARACAAGATTACTARATARCGTCGGATTA
K I K FP I L L PV V QETLZSEZKNT<CSGTL
N * K L HY * Y HYWIE KNWY¥HNTI®ARA ¥
K N * I T pilITTT®T®®GSTR RTITI®XSOQLRI

TGACTTCAAAAATGACTACAAACACAACTAATGCTGGAAATACCATAATGTCCTGTTCCA
v §Ss T K VS T T S * 8 R * P I VvV P C P
Y oL K * QHKHONTERGEKEHY®*LVLD
§ FN X I NTNTIVVEKTITNT CSTL T
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24841 TAARAATTTCTTCAAAGACGACAAATAATATTATCAACCGTTTTAGAARACATACTAAGA 24900
I K L s T™ &g AT * *¥ L L Q CF RIKY S8 E
Y K * L L X 9 0 KNYYNA AT FUDI KTHN
N K F FNRSNTITIITZ®PILTIIZEKZ OCTITIHR

24901 TTAéCGTTGTAATAAC CAAAATTTCTAARACAATGATTATTTTGTATATTATAAARGGGA 24960
n P LM IUPI KU LS KTVL L VYL I KG
* H Cc C ¥ QN ¥ L, N Q * ¥ Y FMYYKG
I AV NNTX F I KNS TIFCTIINZER

24961 ACAATACGTCCTTCTCARAGACGACGAARAGTAGTTTTACGAAGGAGARACCGAAATGAA 25020
g * AP L TEAAIKS** F AETZETZKAIK S8
K NHL FL K@ Q KEDT EFUHIE KU RIEKPIKYV
T I ¢ S S NR S S KMULI S G R Qs * K

265021 ATAGCATTAAATTTTACATCGATACAAAACTTATTATAAAGAAATTGATGAGTCGGETATA 25080
* R L K FHL *TI KV FULIZEZ KV V * 6 Y
K DY NULIYSHIKSYY K KTUL*E A DM
I T I * FTATINJGQ@TITINIR R®Y¥UGE8 S L WTI

25081 AAACTATCAATAGAACCAACGCAAAAATTACGACTATTAAATTGACTAATAAGACAAAGA 25140
K 8L * R P QT K LASILI KWV s * E T E
N ¢ YN D QNI RK * HQYNTILQNNA QK
K I T I KT ANIKTIOSTITI®* S I I RNR

25141 AGAACACGAGAAGCGTACCCATCACCAAARACACAACTAATATTGAGTGGARGRAGAAGG 25200
E Q ARRMUPILZ PEI KQTS * L E G E E E
K K H EE C P Y HNUI KU HOQNYS SV KIKK
R T S KA HTTTTI X TTNITIUV * RRRG

25201 AGAAGCGCAGCATTTGCATCTTCATAAAGACGAAGAARTAGCAAAACAATGARAACTTGGE 25260
EERRUILIRUILILTIUEA ARE®*RIKTVK S G
R KA DY VY FY K KKDNUOQ®* K QV
R R TTF T 8T NI RS RTITIKNSIKF G

25261 AAATTACAGTCAAAACAATTACTGTCATAACTCAGACACCCACCAGARATACTCTAGTTT 25320
K L T L K T L 8L I S DTU®PUPUR *¥ 8 I L
R * H* NQ * HCY QT Q P? HDZKH s *
K I b KNTI VT?TNZILIRUHETTIZXTIT L DF

25321 TARGGGTGATTGAAATGATATCAACCAGTTCTCCTTAAATAAGTTTGATTAAGAGGATTT 25380
I 6V L Kv I T&©PS*SgsS§sNTI¥ VL EGHUL
F EW * § ¥ * I, g DL P I *¥ EF ¥ NE ¥
N 6 §$ V K 8 YN TTLLFXNUIL S I R R F
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CAATGATAACTAACAAGAAATAAACAGACAARGATTAATACETCGAACGGTACTGAARTAAC
T VI S QFEKNTOQOETL®*AAGQWS KN
L * # 90 N N K I @ RN * NHULKGH S I
N s NI TR * KDTURITICSAMY?*¥Q

AGTCTCATACCGTGARAAACACTATTATAATTATCATAAAATCTACTTCAATTACCRAAT
D S Y PV KQ 8L I L L I K SSTULPK
" L T H C K K H Y Y * Y Y KULHL *¥ HN
* L T A S K T I I NI N * I FNTI T *

GAACTATGATGAGTTAACGTACAT CGACTATGAGAATACGTTCCACAGTGTGAATCGAGE
s S VV* NCT ASVYV®RIZCPTUV S8 L E
vV QY * EI AHULQYZE*ATLH*V * 8
K I § $ L @ MY &8I 8 KHULTDCZ KR AG

TTAGAATTATGATTAAACGTARAACTACAACTATTATAAT TAAAATTTAGGGATCAACCT
L RL VL XCZXsT™s8ULTIULIKULDRTTP
W D Y ¥ NANOQHOQY Y * N *¥ I G L @
I K I s I ¢ MK JINTITINIZKTEFG™* NS

ACAAATCCAGGTGTGACGCCAAGAAGAAGAGCARGAARRAARACTTCTARATARCAAACTG
H K P G C Q PEEEURE KK s & K N N &
I N L DV 8 RNXKU XKENZIKZ KZQILNTITDQ
7 * P W VA TRRRTRIKZIKTFZI?¥*QKYV

TTTCAATTTGAAAGTCTACAACCAAAACAACTTCGAATATTGTTAACATGACCACCATCA
L T 1L S E ST PFKTSSA*L L QV PP L
¢ L ¥ V XKL HQNUOOQLZ KXYCNYOHY
F N F K * I NT™ KNV FsIUVITSTTT"T

CTTTAATCTCTACGAAGAAACACATGTTAGGAAATTACCATART TTCAARACGGAGGATAR
s I L S RR QT CCDIKUL®PTIILTZ KSGS®GTI
H F * L b 8B KHV IR*HY*LKAE *
F N S I KX TJYULGI KTITNTFEFNZ QR R N

AACAGACTTAGAGTTTAAAGACCAATGTGETGTCGGCGAT GACARCGACGATACARAGGT
K p SD*IEZ P®*V VvV VAAVTA-AMTINE G
K T ¢ I EF KQNCWULR®*QQQ * T E
©Q R F R L NURTV G C G S 8§ N s S H KW

GGTACCAGTCGTCGTCGACCGTATGGTAAAAGAGRATTACATGTTATATCTTAATTACCA
G 8§ DAAAPMSGNETZERKTLTTCYULTIHUWG P

VM TLLULG CVMEKTE®*HV IYTF?” H
We>*CCSAYWI KR RI KTIYZ LTISNTIT
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25521 AACCCACAATGATACCIACAAGAATTATTTTTAGTI'TTCAACTATCGATGACGARAATTA 25980
K P T VISTRILLFEF®*FNTIAYVATIKIEL
N PH ¥ + PHE Y FDFTS L ¥ g K ¥
9 T N S H I NK I FI LL Q@Y 5 8 8 KI

25981 TTACGAGARGAAAGATAAGTCTTACCAAAATCACGATGGTTGAGACGTGAACGATTTTAT 26040
L AR RE I ¥ F P KLAV L EASATLTI
Y HE E K * E S HN*H* WS QV Q * F
I §$ K K RNL I T KT SSG6 YV RCZKSFY

26041 GTTTCACAACAATTAAGATTACGAGTTCGTGAATTATCAAACARTGTCGTTAATAAATTA 26100
c L TTIL® L A>*¥ A S L L KNZ CZCNNTIL
v FHQ* N*¥ EELV *YNTVATITIH*
L T NN I RI S L CEKTITQ®* L L *¥ KI

26101  TTTAAACCACGTTAATCAAGAAGAAATGTTCTTTAAAATAGAGCAGAGCTACGARATCTC 26160
L N PATITLTETET KT CSTIEKT DT RT RSATKS ’
Yy 1 o HL *NXKZKVJLFEKTLIETDTRIHTIEKTE
F KT CcNTRPR®*TLENSMY¥RTETIS S * L

26161 CGAGTCCAAGTCTAACTATCCGAATAATTACCAGCAAATTGACGAAATTTACGAATACAG 26220
A * T ¥ I 8 L 8 I L P RKVAKTEF®A*T
P E P ES QYA ¥ * HDNILZGQZEKLUHZKH
s L NLNTIUPIKNTITT®* S s *¥ I s 1ID .

26221 AGAGTTGTCGAATCACTATARRGAGAACATTITAAACCACGACGAAATCGATACCTCTTC 26280
E * ¢ s L 8 I ERTPFNUPAAZKA ATISTF
R EVY A * HY KE QLI QHZQIKUL?* P 8
R L L KT ¢ NRXKYVFEKTS s * s HLTL

26281 CAATTACTCACACAATTTTCAGTTAGAGBAGCATAATTAAAAACACCATTACCATTAGTA 26 340
T L §$ T L L * D& R I LKOQQZPILFPFL ¥
p * HTH * FDIZEEY* NZKUHYHYD
N I L TN FOTLRIRTNTIIKTTTITTIM

26341 TARAACAGTAATCAAGTTTTACGAGGAATACCAAACRACAPATACGTAAAAT! CAATATTT 26400
I K DNTT * F A G * P KNINTIOCEKTIL* L
Y K T M L E F HE KHNTT* AN *¥ NY
N g * * N LI S8RTITOQ@QUZXKHMZEKTI £

26401 GGATAAAGARAATTTTGACAARAT CATTCAGGACCAAACACATATAGTCCACTACATCCA 26460
G I E KL VT XK T™JL G P KHI DZP S TP
v * K K * F Q KL L bD@QNTYTITULHHL
R N RKFSNM*XYTRTOQTY* TIZYT

FIG. 3 CONT’D
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26461 TAACGTGGATTTGTTCCCATAARATAATTTGTATTACTAGTAACCTACAAGTGACCATCA 26520
I AGLCPYZ KTIILOGCLS*¥ QINUVPL
Y ¢ V * V L TN ¥ *» VvV Y HDNST *¥ QY
N C R FL P I KNV FMTIIMEPHESTT

26521 AGAATGATAATAGGACTTGGTTAARGTCTATTTTTACAACAAAAATACTTATGAACAAGA 26 580
E ¥ * * 6 8 6 I E 8 L F TTIXKTZIFV QE
N K S N DPQ@ VLI KILYTFHOQQEK™*XSsS Y KN
RV IIRUPFWWN®*TIFTINNIEKH HTISTR

26581 CAATTAAAATGATTTCGCGGAGAACAAATAAACTTAGTAAGACATGGTTTTAACAGACTA 2 6640
T . K VLAGRT®*X KT F*ETGFNDS
O * N ¥ * L AE Q KN S DN Q vV L I T Q
N I K S FRRIKNTIOQEIMZRYWTF Q R I

26641 ARACTTAGACTCAATAGAGTAACCAAATTTTTAGTTTGTAGGTAACGCGGATTAARCTGA 26700
K s P S ND *¥ N L F *# VDM®AGILKYV
N QI ¢TI ENT®*FDZFMWQA * N 8
K F RL * RMUPEKZ FILTCSGNRIRTIZQ QS

26701 AATTTAGAAGTATGATAATTACGATGAAAAAATCTAAACATAATACT CTACTTAGAATAA 26760
K F R * VI LAV KIKSZEKY*¥ S I F R I
K L DE Y ¥ ¥ H * K XKL NTNHS s D *
+ T KM 8 NTI S 8 K * I @I I L HIKHN

26761 GTTCTCAGATAATT CAGAAACTTATTATCAATATAGTTAGAATTTCTATATCCATSTATA 26820
« s p1 L PDKZFILTL*ILRILSTIZ®PEUVY
E L T * * * K Y Y NY * D * L Y L Y M
L L RN LRQTIITIDIZEKTFEFTIYTCI

26621 CTTTACATACATTT TACCGGAACCATACARACCGATGATTAAAGAARAAGTARATATTAT 26880
s I YT FHOGOQY T Q@Ss s I & KEN I I
H FTHULIAZKTHZEKAVTIL KK K M * L
F H I Y F PR P I NP *¥ x NR K * K Y Y

26881 AAGGAACATAACGAGARAAAATATACARCAACATGAC CARCACCARGACGTACAAAATCA 26940
N R T N S KK I HQQV?PQPERA H K L
I G ¢ I AR K * I NN Y Q N H N Q@ M N ¥
E KY 0 E KXY TTTSsSsTTTRZC T K T

26941 TT’I‘I\CAGTZ\TTAACAACACTAC’1"CATACCACCAGTAGTACTAAAACAA’I‘AGTT'I‘TGTAGA 27000
L H* L Q@ s sy p P ¥ * 8 K T I L V D
Y I D YNNI HHTHUHDD H N Q * * F M
F T M I T T I LI TTMMTIXKND F C R
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GTACTACTAATCTTAGAGAACAGTCTAGAGTARTTTAGATTTGAAATAAATACCTGCAAR
* § 8 * FP R KD SR RMULDILS *¥ K H VN
E HHNSDURTULD*¥ ¥ 1 % V KNI ST
M I 1 L I E Q@ * I ENF R F K I * P R K

CCTCTGGATCGATGTGTGTAAGAGAACAATAATCTCTTARACCACARTGTTTGGAACTTC
P S RAV CMURIEKNNST FIEKTNTCVKF
g L 6L *V CERTIULSNZ®PTUVFR S
s v ¥ 8 ¢V NE Q@ * * L IT Q H *¥ L G Q L

TAAACACAGATTTCATATTAATGACAGTTGGATAACAACCAATGACATAACATGGAAATT
1 ¢ * L I I V ?T LRNIDNTTUV TNTY R ¥
S XK HRPFY L * @ * 66 I TUP* QI T @ K
N TDULTT®YNUSDV* Q0 QNS Y Q VKL

TACAAACCACAGCGTTCAAACCGTTTARACGAAGAGTGAAATGTAATGCATCAGTGCTAT
I NP TAUL KXKATFI KSRV KC?®"YTTUVI
F T Q H RLNUPILWNA AE®*XZ KVNIRTIL™* S
H K TDOCTOQQCIOQIKES?®*MVYDRY

AAARGGGTATCATTATTAARACCACAACATTGATCARAATGATGAATACCATTATGACARA
N &M TITIKTNYS®S®KS S ITTI SN
I EW L L L K PTTVLKVV *¥ P L VT
K G Y YYNQQHQUL * N * * K HY Y QK

GACTCCGACACAGATCTAATCAACTTAGTCGAAGACTTAAATARCAAACCGCACGTCECC
R L S HR S * NF * S8 R F KNI NUPTTCL
E S ATDULDNTSDAESNTITZOQRAS
o PQT* I L QI L KJQTI*¥ QKA AUHTILP

GTGARTTATTCATACCAACTAAATARARAGT TACTATGACGAACCATGTATCCTGTCTAA
¢ X I L I T S KNIZXKUL SV AOQYMZ©POCTI
A S L L Y P QNTIIKOMYHYQKTOCTLWVS
v * Y T HN I ¥ KE I I 8 s P V Y s L N

AATCAAAATCAAAATAAAACAGAATAARGAAATTAGARACAACAACGAAAAAATCGTTGA
K T KT KN @ R I EKXKTIKTTATZKKA AV
XK L K L K I KD ¥ KKIL R QQ 9 KZ KUL L
* N * N * KT KNR *¥ D KNN S K * C 8

TAATTCGAAACATACGTTGARACACCARAAACATTAAAGAAATAATAAAGTGGAAGCCEA
I L S QI ¢ s @ P KOQULXKIKTI X EGE A
* *» A K Y AV K HN KX Y NI R * * K V K P
N L K T HUL KT T®Z KTTIUEIZ KNN®>*RRS
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27641 ATGCARATATTTTCTCCATACGTCAACATATTCAGAATATCACTTGTTCAATATGETGGE 27600
*¥ p ¥ L L P I CN Y LD * L S§ CTTI G G
K R KY FLYATTYTZEKYHVIL* VYV
v NI F 8T HULL ¢ I LRTITTFULNYWEG

27601 TGAAGTCTAATAAATTAGATTTAGATTTGTAATACTTATTTAGARAAGRAGGAGTTARAT 2 7660
VES* K I I % VNUHTIFPFRIEKIE KR RILK
W KL NNTDLRTFR FMTIFLDIE KRG * N
s *» 1 I *D L DULC®* 8 Y IZKTETETETI*

27661 GAAGACTAGTTCGACAATGTARGAATTTTCTTACCTTAAAGAGARACCCACATTATGATG 27720
S R I L S NCE®*XFFPIZ ERZQTYY ™
v E S ¥ ATV NIKVF S HTFIKEZE KU PTTIS
K o bL @ *MRULILTISNZ RIEKPHILVYV

27721  AAAAATAATGATAGTATAACGTCAAGCCAATATGCTCGGCATCATACARACAAATAGART 27780
K K N s DY QLETTI®RATTHZEKNTIK
s K I VI MNUO CNU®P* VL RULINT * R
K * * * = I A T RN Y S G Y Y T Q K D *

27781 AGTT CTACTAATAAGAAACCGAATACACCGGTAACTGATAGTGGAACTCATATAAATTAA 27840
D L HN N K P KH P W Qs DG Q S8 Y K I
T L, I I I RQ S TIHGNVYVIVEKVTINIEL
*+ 3 8§ * E KA * T A M S ¥ ¥ R & % I % N
27841 CAAAAATACGARACTTATTACGAARAGARCGTAARAGATATCACAAATGATAATAARGAT 2 7900
T K I § 0 I I S K K CKUR Y HK S5 NNR
¢ K *» A K F L A XRANETIT N V I I E
N K H K S8 Y HKE QMZE K> L T * ¥ % K~

27901 AACAATATACCTAAGAAATARAACAATTAT CATAAGCCGARRAATAATCPTGACCEGTCAR 27960
N N Y PN XTI KNTITTDNZEZKI KNDNSS AT
i1 T I HI R * KT LULTI®RSI XKTIULVPIL
g * I §$ E KN Q * Y Y EAZK?* * F QC N

27961 CCACCTCI-\AA}\TTAGG’I‘CTC'I‘GG‘I"1‘]-\'1‘TAGAA’I‘ACACATAACTATACTTTCCGT'I‘ CTACA 28020
" p P T K I WIULGI I KHTNTIHTFEFATILH
Q HL KLGSVLLRTIHTISIFZPLI
T $S N * DL & W YD ¥ T Y Q Yy § L ¢ 8§ T

28021 AACAATCCGGTCAATARCTCCTGATAGTGTGIAATTGACGATGACAATAAGCACCAGTAG 28080
K N P WNUNULVIVC®*s8Ss s S NNTTM
N T L GT I S S * * VNVAVYVYTTIRP*
9 * AL * g P S DGMILOQ®*o*EH®RD D
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AAATATATGTCCCACAGTTTGAACCGTGACCAATATGAGAAAGT CTAAACGGGCATATAC
Kk I YL TDHDTFIEKASTTI S K*T1T Q& YI
R * I ¢ P TTULS©PV©PEPE*VRETSZEKGT]Y
K Y V PH * V QCQWNYEIZ KTLNARTIH

ARTGACATCGATTCCACGTTCATGARACATGGATAT TTGCACGGAAAAATCTATTCAATC
N 8 Y S L HLYKTOGTIFTGK* I L *
T v T AL T C T S ¢ V * L RA KK S LN

* 9 L *» P ALV KYRYVHRIE KULYTTL

TACAATTATCACCAAAACGACAAAARCAATTCAGATTTCAACCATTGATAGCAAATGGCA
I NI TTJXKSS8NI KNUILRFNTVIT* R
s T L L P XA TKTTLDULTU®PIL* RKG
H * YHNO QOQEKOQ®*XT™* L QY S DNWVT

GATCATTTGGATCACCATACCTATGACGGAACAAT TCTCGAAT TTAGATTTGATAATCCT
R T FRT™0THISGQQ* S s L.bL S NP

p L L G L P I 8V AKNTILAH®*TI* V IL
* Y V * H Y P Y Q R T L L K ¥ R F * * §

ACAGAATATGAGGGCCAGTAATACGACCT TCATCTTCGAGGAGACCTTTAGCAAGTCCTT
HRISGTMI S S TS AGRSTIT *¥ S
i1 pD*vVv P * *A P L L L EZEZPTFREP
T K YERUDNU HOQFYFSRQFDNTLF

AGGAGTTCTTTTGAAGAACCCGACT GGTTAGACTCGCTTTAATGGTTTGGAAATTATCTC
D EL F S8R PSSV L RLSI VL GIZ KTIS
I R L F VEJ QA ASZSWDSRF*WN®WV KTILTL
G ¥ S F K K P Q@& I @ A F NGUFR * Y L

CGTCTTTTTGECTTGGATTTAAGTGACACAGATGAGT TGGTGTTCCTTTATGATAGGGTG
A S F G LR FESHRSLWUL SIS DW
P L F VWSOGULNVYTTDV * G CUPFV I G

C FF GV * I * @gT**EVVLFY* GV

TAATAAGGACCAAGAGGCCCTAGTGAGT TAAAGTTTTTCCATCT CTGARATTTAAARGTC
M I G PE G PDSULKULTFT SV KT EFZK *
¢c * EQ NE P I V *¥N* F PLSKULNE

N NR TR R S * B I EVFILY L S * I KL

TACCAGTTCCTCARGGGTAACGAANGCCTCATGEGEGRAGACTTCGTTTTCCTATARCCA
I T L S NGN SE S Y G R RV FTCF S8 I P
s P *¥ PP GM®AaZXKU®PTGGESAFPYQ
H D LLEWSG QI K RTULVYVGKXKQLULULINT
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111/201

TATCTGTGTCGGCCGCAAGAAAATTTTGTCGACTACCAGTTGTTTTCGTCAACAARTGGCT
I s vVvaPTRIEKUPFPFCSTITIULIULIULIL Q *¥ R
Y L ¢ L RREU KULVAS P * CF CNN G

Y V¢ GGA NI K FL QHDV FATTUV S

CTACCATAAAGATGATAGAGCCATGGCCGGGTATACGGTTACGTAGGATACCACTTAGGG
s P 1 E V I &8 ¢ AW I GGI CG I T F G
L HY K * *» R PV P GY ATLATD* P é D
I T NR S&§SDURYURGMUHWHMAPBRUHEHIHETIG

AGCTTCCCCAGAAGACCCAACGATTAGTGGTTCGACTGTGAAGATGAGGGAGGCTACARAR
E F ?P DEPNUSIUVL SV SRS GG 1IN
R 8 P T K QT AL * WA S V E YV G E 8T
R L P RRPGQ* D L Q C K * ERUR H K

GCAGTTCCCTAGGATGATGAGTTCTTCGATAGGGATGATCCAAAGGCGGACCATGCTARA
R *» P I R §$ & L P 8 DR S P KRR TR N
DL s GVY *¥ 88 A I GV LNGG GTZ?PVI
T L P D% * E L L ¥ 6 ¥ % T E A QY § K

=

ACGGAGTTCCGATAATACAACTTCCGAGTCCTTCCAGACGARGATTATCAGCTGGTCCAA
Q R L AI I NJFA* S PRSURITSWT
K G ¥+ p ¥ ¥ g P E P L DAZETULULR G P

A EL 8 NHQ@UL S$L F T @ K * Y D V L N

GTGCAAGAGTTAGTGCACCTGGGTTATTAGCAAGTAATTCATCTTCATTAAGATTARAAT
* 7 R L ¥ T § G I I T * *x v & ©® I R I K

E RE* DR PGELLRENILILIULTILTETILK
vV NE I VHVWYDNMMTILYFYN* N ¥

CTGTAAGTCTAAGATATCATTTTGGACTATACCGACTACTCTAGCGATTAGAACAAAATC
s M * I R Y Y F R IH S I L D S I KN *

L ¢CE SEI TV FOGS I A S S I ALIRTK
vV N L N * L L V QY P Q H € R ¥ D Q K L

GGTTCGBRACCATTTCTARGATTTGGAGTCGTTCAGTGATTCGT TTTACGGTTCCTTTAGT
6 LK TV F IRV FRULULDSUL LI GGUL F D

AL S P L B8 EL G*¥ CT VL CTFA ATULSTI
W A QYL N* YV EAL * * A F HWUPF *

CCGTATTTTAAART TG TTTTGGAGCGGTTTTCGCTTGAGGATTATTTGTAACATTACARG
P MFN®*OCPRALULSSRTIUPMTTIN

L ¢ L I KV FGRW FRV G6LLCOQULT
A Y FKLLVEGT FATFPE®*¥YVNYHE
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29281

29341
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29641

112/201

TTGTCACAARACCAT TTTCTCCTGGAAGAGTTTTAAAACCAT TACGACTTTACAATTTCG
L LT KT F F 8 S RRULIZKXTTISFH*L

* ¢ H K P L L PF GE* F K©P?PJLASTINTFEF
v T N QY FL VY KZETFNOQYHOQTFTTLA

AACCATGATTACTAGGAGTCARAGGATAAGAACGTCTTAATCGAGGATGTGGTCCACGAR
K T § I I RL KRNI KZ CTFH* S RCWT S

¢ P VLSG*¥ NI RASNAGUVG?PA
QY * HDETE*E QL I L E * V. L H K

AAAAGAAACCARGATTTAATCTGARCCAATTTTCTCTAAGGCTCCGACTGAGTGGACAAT
K E XK T R F * V gN F 8§ I G L s V * RN
K K K FEL NS KT? L L SE s A SEGT
K R Q N * I L 8§ P * F L NRKUP QS V Q =

TTCTACAARPACTTGAAGTAATAAGACCAAGATAATCCAAACTATCATGAAATGGTCCGA
F I N K F KMTIURTRNZ®PKTITS>* WA
L § T K8 8 « *» BE P EILNSTILVKGFP
L H K QV ENING QN®* * T QY Y K v L §

AACTCTGTTAATACTTTCAAGAACTTCTCTTAAATTTACGRATGCAATTAAGAT TAGTCT
K L C N HFNIXF LTI * I 8V NTIRTIHL
K S v I I F TR S S FKXKFA?X TLE L ¥
g s L * 8 L EQL S NTULHZEKTR R®*N ¥ D S

TGTGACTAAGACTAAGCAACTCAAGATTTGGAGTCGCATTTTCTCCACAATTTGTTAATG
v s I R I RQTRZ FRULTTFSTN F L *
F VvV § ESENTZILETLG®*RLILP?PTILOC N

C Qg N QNTSN*¥VE®AMTYTF L H * V IV

GTCTTGTCAAACTGAGAGAATTAAATTCACGACCATGAGTCGTGTAAAGTTTACTAAAAT

W F L KV RIKTI®X*XTS TS L VN *¥I I K

G S ¢ N 8 8B R L KLAZPV * CME F 8 K
L VT QS E * NL HQYEA AT CKULH N *

GAGGACTCCTAGTATCARATGARCGATGAGAACTACTAGGRATACATCTTCTGAGRCAAC
s R L I M T * K&S 8 K1I I RTIVYTFVRN

V GSsS s * LKSA AV RS SG®* TS S ET

E o P DYNVQ®*ZEQHTDEKTETLILSOQQOQ

GAATTACTCTTACTTAGGATTAAGCTGTGATCCACCATTGGGGAGCGATAATAAGCCTTA
s L s F SD®* NSV L HYGRA I I R F
A * HS HIRTIRTC®¥Y T TV G R *¥ * E 8
K I L £ F GL E V S8 P P L GE S N N P I
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113/201

TCCTGTGAGAGATAGTCTTACTTAAGAACGACATTATTGTCTATCTCATCCAACAATGTC
L v 8B I L I FEZ L L LY L L NNC
Y s VvV.R * * F § NKSYYCC1I s Y TTUV
P CERDSHTITRATTIVSILTU®POQ™* L

TGATATATAATTAATCAICTTTAAAATATAAATCTGTAAACTAACAATCTCATCAATATT
v I Y * N T 8 I KY KOS MOQDNDNS Y N Y
§ *# I N I L L F KINUILOCIKTITTULTTI

S Y I L * Y F N * I ¥ ¥ N S Q * L L * L

CCAAATCGACATCATATTTGCGGAGGCCCTTCTCGATAGTTAACATCACAANTTATATAT
P KATTYVGe6Geg?PLATIULAOGQ@LT* Y I
L NL ¢ L I FAEUZPT FL* * NYHIZ KTIZY
T *# 8 Y Y L R R R S s 8§ DI T TNTILTI Y

ATAATCATATACTAACTTTAATTAATATCGGAARAACCTCCTTAATGTTTTTTTTTTTTTT
Y * vy 1 T 8 I L * L RIEKS S8 DNCZFTFTFF
I NT Y S Q F ¥ NY G K PPIVFF F F

I L I BHNTFWNITIAIKSZGQLTF* L F F F F

TT
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1 GRATAAGAGCGAATTGCGTCCGTACCGTCTATCAGCTTACGATCTCTTGTCAGATCTCAT 60
E *ER I A 8V P S I SLRSTILV R S H
N K S EL RPVYRULSAYDILTIL S DUIL I
I RANCVRTUVY QDL TTI S COQTISTL

61 TAAATCTAAACTTTTTAAACAAGATTCCCTGTTATCCATGCTTGTGAGTGTGGTTTAATC 120
* I ¥ T P * T R F P VI HATCTETZ CTGTIL I
K 8 KL F K QDS LUL S ML V § V V * 8
N L N F L N K I P CY P CUL * YV W F N H

121 ATAATCTTGTATTTTACTTTCCACACTTTTCATCTCTCTGCCAGTGACGTGTTGGTTGTC 180
I I L YPFTFHTT FHTLSASUDUV VL VYV
*»$ ¢ I L L S TULF I S L PV TCUWTIL S
N L VP Y FPHUFS S L COQ* RV G C P

181 CTCAGCGTCCCTCCCATAGGTCGCAATGATTAARACCAGCARATACGGTCTCGGCTTCAA 240
L 8 VPPIGRND*NOQQTIU RSUZ RTILIDQ
S A S L P ¥ V A MIZ KT S K Y G L G F K
Q R P S5 HR S Q * L K P ANTUV S A S 8

241 GTGGGCGCCAGAATTTCGTTGGCTGCTTCCGGATGCAGCGGAGGAGTTGGCTAGTCCTAT 300
vV A RI S L AAS GC S GGV G * 8 Y
W A P E F RWUILL PDAAETETLUA ASTPM
G RQNVFVGCFRMOQRRISWIL V L *

301 GAAGTCAGATGAGGGTGGGTTATGCCCCTCTACTGGTCAAGCGATGGARAGTGTTGGATT 360
E V R *# 6 W VMUPUIL Y WS S D G XK C W I
K 8§ D EG 6L CP ST GQ A ME S V G F
S ¢ M RV GY APUDLULV KU RUWIEKUV L DTEL

361 TGTTTATGATAATCATGTGAAGATAGATTGTCGCTGCATTCTTGGACAAGAATGGCATGT 420
¢ L * * s ¢CED RUILSULH S W TR RMAC
vV ¥ D NHV KTIDU CRTZE CTITULG GO QTETUWHUV
F M I IMO®*IR* I VA AU FTILUDIEKNGMOC

421 GCAGTCAAATCTTATCCGTGATATTTTIGTTCATGAAGATCTACATGTTGTAGAAGTTCT 480
AV K S Y P * Y F CS * R ST CCUR S5 8
Q 8 N L I RDTIU FVHETDTLUHUV UV EV L
$ ¢ I L. 8 VvV I FL FM KTI Y MIUL * K F *

481 ARCTARAACAGCCGTAAAGTCCGGTACGGCAATTTTAATTAAATCACCTTTGCATAGCTT 540
N ¥ NS R K VRYGNT FN* I T FA * L
T K T AV K S 6GTATIULTII KSUPILH S L
L X Q P * §$ P VR QVF * L N HL C I A W

FIG. 9
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541 GGGTGGTTTTCCTAAAGGGTATGTTATGGGCTTGTTCCGTTCATACAAGACTAAARCGTTA 600
G W?F S * RV CY GL VP PFI Q.D * T L
G 6 F P K G Y VM 6L FR S Y KT KT R Y
v VF L K GMIL WACS UV HTIRTILDNUVM

601 TGTTGTACATCATCTTTCTATGACTACATCTACTACTAATTTTGGTGAAGATTTTTTGGG 660
c ¢TSS S FYDJY I Y Y * FW * R F F G
vV VvVH HL 8 M TT S TTNTFGETDTFTUL G
L ¥y I1II FL *L L ILTL I L VY K IFWUV

661 TTGGATTGTACCTTTTGGTTTTATGCCATCTTATGTTCACAAATGGTTTCAATTCTGTAG 720
L bpb¢cTFWPFYATITULTGCSGQEMVS I L *
W I Vv ?PF GPFMUPS Y V HIEKUWF FQTF C R
G L ¥L L VL CHLMT FTWDNGT FNS V G

721 GTTGTATATTGAAGAGAGTGATTTAATAATTTCAAATTTTAAATTTGATGATTATGATTT 780
vV vy ** RE * F N NF KPF * I % % 1 % Fp
L ¥ I EE S8 DL I I 8 N F KPF DD Y D F
c I L KRV I * * P 9 I L NILMTIMMTITL

781 TAGTGTAGAAGATGCTTATGCTGAGGTTCATGCTGAGCCTAARGGTAAATATTCACAAAA 840
* C RRCULC* G S C *¥ A *# R * I F T K
S VE DAY AEV HAZEUPI KU GI KY S Q K
v ¥*¥K M LM L R FMUL S L KV N I HZXK

841 AGCTTATGCTTTACTTAGACAATATCGTGGTATTAAACCCGTACTCTTTGTAGACCAGTA 900
s .. ¢CF T * T I S WY * TRTTUIL CURP V
A 'Y AL L RQYRGIKUPV UL FUV DOQY
I M L YL DU I VV L NUPVY 3L * T 8 M

901 TGGTTGTGACTATTCTGGTARATTAGCAGATTGTCTTCAAGCTTATGGTCATTATTCTTT 960
WL ** L FW*I S RUIL S S S L WS 1L F F
G ¢ DY S G KL ADTCL QA AY G H Y S L
vvTIU LUVN®*QTIUVFKILMMVITITILC

961 GCAAGATATGAGACAAAAGCAGTCTGTATGGCTTGCCAATTGCGACTTTGATATTGTAGT 1020
AR Y ET KAV CMAuAUCQULIRUL*¥ Y C 8
Q bM R Q K Q 8§ VWILANTUCDU FUD I VYV
K I *D K S8 S 5L Y G L P I A T UL I L * W

1021 GGCTTGGCATGIAGTTCGTGATTCACGATTTGTTATGCGCCTGCAGACTATAGCTACTAT 1080
G L A CS8 S * F T I CY AUPA ADY S Y Y
A W HVVRDSRF VM RUL QT I AT I
L ¢6M * F VIHDIULULUCATCIRTL®* L L F

FIG. 9 CONT.
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1081 TTGTGGTATTAAATATGTTGCACAACCTACAGAAGATGTAGTAGATGGAGCTGTAGTTAT 1140
L wy*»I ¢cCTTY®RIRUCSURUWS C 5 Y
¢c 6 I K'Y VAQ?PTUEUDUVVDOGAUV VI
vV VL. N M L HN L Q KM * * M E L * L Y

1141 ACGTGAACCTGTACATTTATTATCTGCTGATGCAATAGTTTTAAAGCTTCCTAGTTTGAT 1200
T * T CTF I I CX* CN SV F KA AZ S * F D
R E PV HLL S ADA ATILIUVTILIZ KT LZPSTLM
vV NL Y I ¥YL L MQ* F * S F L V ¥ *

1201 GARAGTTATGACTCATATGGATGATTTTTCTATTAAATCTATATACAATGTTGATTTGTG 1260
E S Yy DS Y GG>* F F Y * I Y I Q C * F V
K v MM THMUDUDF S I KS I Y NV D UL C
K L * L I WM I F L L NL Y TMTILTICV

1261 TGATTGTGGTTTTGTTATGCAGTATGGTTATGTAGATTGTTTTAATGATAATTGTGATTT 1320
¥ L W F C Y AV W L C R L F * * % [, x F
b ¢CGFVMQY GY VDCUPNDNTCUDTF
r vwvyeLcCs MV M* I VL MTIIUVIF

1321 TTATGGTTGGGTTTCAGGTAATATGATGGATGGTTTTTCITGTCCATTGTGTTGTACAGT 1380
L w L 6 F R *Y D GWPFF L S I VL Y 8
Y G W v S GNMMDGV F S CUP L CC T V
M VvV G FQVI*¥®¥MUVFULVHCUV V Q F

1381 TTATGACTCTAGTGAAGTTAAAGCCCAATCATCTGGTGTTATTCCTGAGAATCCTGTCTT 1440
L L, * *x 5 * 53 P I I WCY S * E S CV
Y b § S EV KAOQ S S 66V I P ENUZPV DL
M T L VK LXK PUNHULVLFULIRTIIULTCY

1441 ATTTACTAATAGTACTGATACTGTTAACCCTGATTCTTTTAATTTGTATGGTTATTCTGT 1500
I v ¥ vy « y ¢ * P ¥ F F * F VWL F C
F T N S T D T V N P D S F N L Y G Y S§ V
L . I vy ILLTTULIULLICMUVITULL

1501 TACACCATTTGGTTCTTGTATATATTGGTCACCGCGTCCTGGATTGTGGATTCCTATCAT 1560
Yy T I W F L YIUL VT ASW®WTIUVDS Y H
T p F G S C I YW S PRPGULWTIUPTI I
H HL vL VY I G HR RV LDCGT F L § L

1561 TAAATCTTCAGTCAAGTCITATGATGATTTGGTTTATTCAGGTGTAGTAGGTTGTARATC 1620
* I F §8 @ VL * * F L F RC S R L * I
K s s v K 8 Yy bpblLVY S GV YV G C K 8
N L 0 S S LMMIWPFIOQUV* * V V N L

FIG. 9 CONT.
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1621 TATTGTTAAAGARACTGCTCTTATTACTCATGCACTTTACITAGATTATGTTCAATGTAA 1680
Yy ¢ *¥ R NCS Y Y S CTULUILURUILC S M *
I VK ETA AULTITHA ATILUYUL DY V g C K
L' LK XKLL L L L MHPFT* IMTFNUV S

1681 GTGTGGTAATCITGAACAAAATCATATTCTTGGTGTTAATAATTCTIGGTGTAGGCAACT 1740
vV w *s * T K S Y s wWwoc * * F L V * A T
CcC G NL EQNUHTIULGVNNDNSUWCROQIL
v v ITLNIKTITIUVFULUVILIIULGUV G NC

1741 GTTGCTTAATAGAGGTGATTATAATATGCTTTTAARARATATTGACTTGTTTGTTAAGCG 1800
vV A ¥ % R * I, * Y A F KI K Y * L V C * 3a
L L. N R G DY NMUILUIL KUNTIDTILF V KR
c L1 EV ITI 11 CPF* K I LT CULUIL S vV

1801 TCGTGCTGATTTTGCTTGCAAGTTTGCAGTTTGTGGAGATGGTTTTGTACCTTTTTTACT 1860
s ¢ * F CL Q VCS L WRUWUFOCTU/FFT
R A DFACI KU FAVYVY CGDG?PV P F L L
v LI L L A S L. Q F V EMV LY L F Y =*

1861 AGATGGTTTAATTCCCCGTAGITATTATCTAATTCAGAGTGGTATTTTCTTTACATCTTT 1920
R W FNS P ¥ L L S N S EWYFUL Y I F
b 6L I PR S Y Y L I QS G I F F T S L
MV *» F PV VI I *¥ F RV VYV F® S L H L *

1921 GATGTCTCAATTTTCACAAGAAGTTTCTGATATGTGITTAARARATGTGTATTTTGTTTAT 1980
pbvsS I FT RSUF *¥ Y VF KNV Y F VY
M s Q F S Q EV S DM CTULXMT< CTIUILTF M
¢ L NF KK KUPF®PL I CV *¥ K CV U F CUL W

1981 GGACAGAGTTTCAGTTGCTACATTTTATATAGAGCATTATGTTAATAGGTTGGTTACTCA 2040
G Qg S F S CY I L VYR ATLTC®* * V¥V g Y 8
DRV S VATUPF Y I EHY V NRUILV T Q
T EF QL L HF I * 5 I MULTIGWTUIL L N

2041 ATTTAAGTTATTGGGTACTACACTTGITAATAAAATGGTTAATTGGTTTAATACCATGTT 2100
I »v I 6 Y Yy T OC®* * N G * L V ¥ ¥ H V
F K L L 6 T TJUL V N K M V N W F N T M L
L 8 Y WV L HLUL I KWUDL I GL I P C *

2101 AGATGCTAGTGCACCTGCTACAGGCTGGCTTCTTTACCAATTATTGAATGGTCTTTTTGT 2160
R C*CTCYWRILASULU®PTITIUEWS T F C
DA SAPATGW L L Y QL L NGTULF V
M L VH L L Q A G F F T N Y * M V F L *

FIG. 9 CONT.
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2161 AGTATCTCRAGCCAACTTTAATTTTGTTGCTTTAATACCIGATTATGCTAARAATTTITAGT 2220
§$ I s s$ QL * FCCUPFPFDNT*XTL C* N F S
v $S ¢ ANPFNUPFVAULTIU®PDYAZ KTIILUWV
Yy L X ¢ TL I L L L * ¥ L I ML K F * L

2221 TARTAAATTTTACACITTTTTTAAGTTATTATTAGAGTGTGTTACAGTTGATGTITTAAA 2280
* # I L HFF *VITIRVCY S * CF K
N K P YT FPF XKL L L ECV TV D VL K
I N FTULFUL S Y Y * § VL Q9 L M F * K

2281 AGATATGCCTGTTCTTAAAACTATTAATGGTTTAGTTTGTATTGTAGGCAATAAGTTTTA 2340
R 'Y ACS * NY * WPF S5 L Y CRQ * V L
b M P VL KTIDNGI LV CIV GEUNI KT EFY
I ¢ L F L KILILMV * F VDL * A I S F I

2341 TAACGTTAGTACAGGGTTAATTCCIGGTTTTGTTTTACCATGTAATGCACAGGAACAACA 2400
*R * Y R VN S W F CVF TM®* CT G T T
N VS TGL I P GGPF VL PCUNWA BAZOQEQQ
T L VvVvQ 6 ** FPL VL F Y H VM HIRNN K

2401 AATTTATTTTTTTGAAGGCGTTGCAGAATCTGTTATAGTAGAAGATGATGTTATTGAGAA 2460
N L P F * RRCRTIU CY S RIR®* C Y * E
I1 Y F F E GV AES VIV EUDU DUVTITEN
F I FL KAL QNI LTUL * * KM MTUILTUIL R M

2461 TGTCAAATCTTCTTTATCATCTTATGAGTATTGTCAACCACCTARATCTGTAGAARAAAT 2520
c ¢ I FF I I L * VL S T T * I CUR KN
vV X § § L 8 8 Y EY COQOUPUPI K S V EKI
S NL L ¥YHL M S I VDNUHTU LIDNIL®* KK F

2521 TTGTATTATAGATAATATGTACATGGGTAAGTGTGGTGATAAATTTTTCCCTATTGTCAT 2580
L Y YR * Y VHG * V W * ¥ I F P Y CH
c I I b NMYMGE KT CSGUDI KT FU?FUPTI VM
v L *# I 1 ¢C?WVSsS VvV INUPFS L L 8§ *

2581 GAATGATAAAAATATTTGTCTTITAGATCAGGCTTCGCGTTTTCCATGTGCAGGTAGRAA 2640
E * * K Y L 8 FR S GIL AV F S M CUR * K
N D KNI CULILDOQAUWR R FUPUCA AGTRK
M I K I FVF * I RL GV F HV Q V E K

2641 AGTTAATTTTAACGAGAAACCTGTTGTTATGGAGATTCCGTCTTTGATGACAGTTAAGGT 2700
s * F ¥ R E T CC Y G D S V F DD S * G
vV N F NEKXK©PVVMETIZ®PSILMTV KV
L I L T RDNL L L WR P RUL * * @ L R L
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2701 TATGTTTGATTTAGATTCTACTTTTGATGATATTTTAGGTAAAGTTTGTTCAGAATTTGA 2760
Yy v+ FRFYF* *Y FR* S L F R I *
M F DL D ST UP?PDDIUL G X V CSETFTE
Cc L I *# I L L L M I F * V KF UV Q N L K

2761 AGTAGARAAGGGTGTTACTGTAGATGATTTTGTCGCTGTTGTTTGTGATGCTATAGAGAA 2820
S R K G CY CR®* F CRCUCTUL * C Y R E
vV E XK GV TV DDUF VAV V CDA ATITZEN
#* KRV L L * M I L S L L F VMUIL * R M

2821 TGCTTTAAACTCTTGTAAAGATCATCCAGTGGTTGGTTATCAAGTTCGTGCATTTTTAAAR 2880
C F KL L*R S S8 38 6 WUIL S S S C I F K
AL NS CKDHUPVV GY Q VRATFTILN
L *T LV KIIQWULV I XKV FV HF * I

2881 TARACTTAATGAGAACGTTGITTATTTATTTGATGAGGCTGGTGATGARGCAATGGCCTC 2940
* T * ¥F R CL F I ¥ % G W *# * 3 N G L
K L NE NV VYL F DEW ATGUDTEU AWMU A S8
N L MR TUL FTI VYL M®RILUVMIEKOQTW?PL

2941 TCGTATGTATTGTACTTTTGCTATTGAGGATGTTGAAGACGTTATCAGTAGTGAAGCTGT 3000
s Yy v.. Yy PCY* 6 C * R R Y Q *¥ * g C
R MY CTFATIEDUVETUDU VIS S E AV
v ¢cI VL L LLRMUILIKTTU L SV V KDL L

3001 TGAAGATACTATTGATGGTGTCGTTGAAGACACTATTAATGATGATGAAGATGTTGTTAC 3060
*R Y Y * W CR * R H Y * * * %« R C C Y
E DT TIDGV VETDTTINDNUDU DTETDTUVV T
K I 11 L. MV $S$L KT LILMMMIEKMMTILTULL

3061 TGGTGACRATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3120
w * 9 * R * R CC VYW @ * R * R CC Y
G DNDDEUDV YV T GDNDU DZEUDUV VT
v T M T M XKML L L V TMTTMIEKMTULTUILL

3121 TGGTGACRATGACGATGRAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3180
W * 0 * R* R CCJY W * Q * R * R C C Y
G DN DDETDV VUV T? GDNUDTDTETDUV V T
vV T M T M KM L L L VT M T M KM UL L L

3181 TGGTGATAATGACGATGAAGATGTTGITACTGGTGACAATGACGATGAAGATGTTGTTAC 3240
W * * * R ¥ R CC Y W * Q * R * R C C Y
G b NDDEDVVT GDWNDT DETDUV VT
v I M TM XKML L LV T?TMTMIEKMTELILL
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3241 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3300
W *Q * R * RC C Y W * @ * R * R C C Y
G DNDDUEDVVT®TGDNDDTEUDV VT
v TM™MT™M KMILLLVTMTMIEKMTULTULOUL

3301 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAARGATGTTGTTAC 3360
W * g * R * R CCUY W * Q * R * R C C Y
G b NDDZ EDV VT GGDNDDETDUV VT
v TMTMKMIULULLVTMTMIEKMTLUDL L

3361 TGGTGACAATGACGATGAAGAGATTGITACTGGTGACAATGATGACCAAATTGTTGTTAC 3420
W * Q * R * RDCVYW * Qg * ¥ P N CC Y
G b NDDUEETI VT GDWNDDQ I VUV T
v M MK RILILILVTMMTZ XL L L L

3421 TGGTGATGATGTAGATGATATTGAAAGTGTCTATGATTTTGATACTTATAAAGCTCTTTT 3480
w * ** C¢CR * Y * K CL * F * YL *¥ S8 S F
G D DVDDTIESVYDF DT YK ATLL
v MM *MIUL KUV SMTITULTIULTIIEKTLF *

3481 AGTTTTTAATGATGTCTATAATGATGCTTTGTTTGTTAGTTATGGTTCTAGTGTTGARAC 3540
s F * ¥ ¢ L * * ¢ FPV C* L WF * C * N
v F ND V Y ND AL F VS Y G S S V E T
r L M M S I MML CUL UL VMV L V L KOQ

3541 AGAAACATATTTTAAAGTTAATGGTTTATGGTCACCTACTATTACACATACTAACTGTTG 3600
R NI F * 8§ * W FMVTY Y YT Y * I L
E T Y F KVNGL WS P TTITHTNTCGCW
K HIULKULMVY GHULILUIL HIUILTV G

3601 GTTGCGTTCTGTGTTACTTGTAATGCAGAAATTACCTTTTAAGITTAAGGATTTAGCTAT 3660
v A ¥ C VT CDNAZETITU? F * V ¥ G F 8§ Y
L R SVLL VM QKL P F KUPFXKDTIL A I
c v >LCyY UL * CRNYL L S8 L R I * L L

3661 TGAAAATATGTGGTTATCITATAAGGTGGGTTATAATCARAGTTTTGTTGATTATTTACT 3720
* K'Yy vvI1IL ** 6L * 8§ KUFC * L F T
ENMWIL S Y KV GYNOQSF VDY UL L
K I ¢ 66 Y L I RWUV ITIIKUVILULII Y *

3721 GACCACTATTCCTABAGCTATTGTTTTGCCTCARGGTGGTTATGTAGCTGACTTTGCTTA 3780
DH Y S * S ¥ C F A SURWILC S * L C L
T T I P KA I VL P Q G G Y V A D F A Y
P L F L KLL F CL KV VM * L T L L I
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3781 TTGGTTTTTAAACCAGTTTGATATTAATGCGTATGCTAATTGGTGTTGTTTARAATGTGG 3840
L VF K PV *¥ Y * CV CH* L VL FKMUW
W ¥ L NQ F DIUNA AYANUWOCCTUL KOCG
G F * T 8§ L I L M R ML I 6 V V * N V V

3841 TTTTTCTTTTGATTTARATGGTTTGGATGCTGTGTTTTTTTATGGAGATATTGTGTCTCA 3900
F FF ** F KWPFGT COCVF FULUWR®RYCUV S
F 8 F bL NGL DAV F F Y 6 DI V S H
F L L I * M V ¥ ML CUPFFMETIT LT CTILM

3901 TGTTTGTAAGTGTGGACATAATATGACTCTAATAGCAGCGGACTTACCTTGTACATTACA 3960
¢ L * VvV wWwWT* YD SNS S GL T UL Y I T
v ¢ K CG HNMTULIAAUDTLUPTCTIL H
F VSV DI I * L ¥ * Q R T Y L V H Y I

3961 TTTTTCATTATTTGATGACAATTTTTGIGCTTTTTGCACCCCTARARARATTTTTATTGC 4020
F FP I I * % Q F L CF LHUP * KNV FVYC
F 8 L F DDNUFCAUFUCTUPI KK I F I A
F HY L MTTIFVILFAUPTU LI KIE KT FTULTULL

4021 TGCATGTGCTGTGGATGTARACGTTTGTCATTCTGTAGCTGTTATAGGTGATGAACARAT 4080
¢c M CCGTCI KU RULSU FCSTCYR * * T N
A C AV DUVNVCHSUVAUV I GDEZGQTI
H VL WM* T FVITL * L L * V M N K *

4081 AGATGGTAAGTTTGTTACTAAATTTAGTGGTGATAAATTTGATTTTATAGTAGGTTATGG 4140
R W * v Cc Yy * I * W * +« I ¥ F Y S R L W
b G K F VT XKF S GDIKUFDUPFTIUVG Y G
M VvV §8LLL L NL VYV INIULTIULS®* ¥ VvV M B

4141 AATGTCATTTAGTATGTCTTCITTTGAGTTAGCTCAATTGTATGGTTTGTGTATAACACC 4200
NV I *Y VVFF * Vs SsS$TIVWZPFVYNT
M 8 F 8 M S5 S FELAQUL Y GULOCTIT P
c s Lvc<ecnLLL» S *¥ L NCMV CV * HL

4201 TAATGTATGTTTTGTTAAAGGTGATATTATARATGTTGCTAGACTTGTTAAAGCTGATGT 4260
* C M F C * R *¥ Y Y KOCOC®* T O C?*¥ 8§ ¥ C
NV CPFVKGDTIINVAIRILVE KA ATDUV
MYy vo.,5L KV I L *ML L D LIL K L MUL

4261 TATTGTTAACCCTGCTAATGGGCATATGCTCCATGGTGGTGGAGTTGCARARGCTATAGC 4320
Yy ¢ * p C * WAYAPUWWWSCIK S Y 5
I V NP ANGHMULUHEGS GG GV AI KA ATIAR-A
L L T L L M 6 I C S MUV VETLUGQI KTUDL* L
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4321 TGTAGCTGCAGGTAAARAATTTTCTAAAGAAACTGCTGCTATGGTTAAATCTAAAGGTGT 4380
Cc S C R * K I F * RN CCY G * I * R C
vV A A G K K F S KETA A AWMUV K S K G V
* L Q VXK N F L K KL L L WL NTUL K V F

4381 TTGCCAAGTAGGAGATTGTTATGTTTCTACCGGTGGTAAATTATGTAARACAARTTCTTAA 4440
L P S RRLULCUV FYRW* I M* NNS S *
c g ve6DCYVST GG KL CIKTTITULN
A K * EI VM F L P V VN YV KOQUF LI

4441 TATTGTAGGTCCTGATGCTAGACAAGATGGAAGACAATCTTATGTTTTGTTAGCACGTGC 4500
Yy ¢ RS * ¢ * T R W KTTIULOCT FUV S TC
I v G P DAROQDSGI RIOQS Y VL L AR A
L *» v L M L DKM EUDNDNTILMUZPFC * H V L

4501 TTATAAGCATCTTAATAATTATGATTGTTGTTTGTCTACTCTCATATCGGCTGGTATATT 4560
L *as * * L ¥ L L F VY S HTIGMWYTI
Y K H L ¥NNY DCCUL ST LTI S A G I F
I s 1 LI 1 M I VvV CcCLUL S Y RUL VYL

4561 TAGTGTTCCTGCTGATGTGTCATTAACTTACCTTCTAGGTGTTGTTGATAAACARAGTTAT 4620
* ¢ § cC * CVIDNILUP S R CC * * T g5 Y
S VvV PADVYVY S L TY L L GV V DK Q V I
v F L L M ¢CH * L T F * V L L I N K L S

4621 CCTTGTTAGTAATAATAAAGAAGATTTTGATATTATTCAARAATGTCAAATTACTTCAGT 4680
p C * * * ¥ R R F * Y Y S KM S DN Y F S
L v s NN KEDF D I I g KCOQTI T S V
L L v I I KK I DL I L F KNV KXKUL UL Q L

4681 TGTTGGTACTAAAGCATTGGCTGTTAGATTAACTGCTAATGTAGGCCGTGTTATTARATT 4740
¢c wWwy*s I G6GC®* I NTC®* CURU®POCY * I
V6 T KA ATLA AV RULTA ANV G RV I KF
L v L KX HW UL LD * L L M * AV L L N L

4741 TGAGACAGATGCATACAAACTTTTCTTGAGTGGTGATGATTGTTTTGTTTCAAATTCTTC 4800
* D RCIOQTUPFPULEW®* *¥ L F CF KFF
E T DAY XKL F L S G DDCUPFV S N S 8
R 9 MHTNUFS *VVMIUVLUFOQTIULTL

4801 TGTTATACAAGAAGTITTTATIGCTTCGTCATGATATACAATTGAATAATGACGTTCGTGA 4860
c Y T R S F I A S S * Y T I E * * R § *
v I @ EV L L.L R A DI Q L NNDV R D
L ¥ K K F Yy ¢ P VM I YN IMTZFVI
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4861 TTATTTGTTGTCTAAGATGACTAGTCTTCCCARAGATTGGCGTCTTATCAATAAATTITGA 4920
L F VV * DD * 3 35 QR L A S Y @Q * I *
Yy L. L. S KM T S L P KDW®RUDLINIE KTEFD
1 ¢ C¢C LR * L VFPKTIGUV L S I NTILM

4921 TGTTATTAACGGIGTTAARACTGTTAAGTACTTTGAGTGTCCTAATTCTATTTATATATG 4980
C Y * RC*¥ NC * VL ¥V 8 * F Y L Y M
vV I ¥N GV KTV XY FETCUPNDNSTIYTIC
L LT VvVvDLKULUL S TUDL» S VUL IL F I YV

4981 TAGTCAGGGTAAAGACTTTGGITATGTATGTGATGGTTCTITTTATAAAGCAACTGTTAA 5040
*5 6 *RL WL CM*WF FUL *¥ 35 N C *
$s Q 6 KD P GY VCDGS F Y KA T VN
vV RV KTLVMYUVMUVIFII KU OQTILTLI

5041 TCAAGTTTGTGTGTTATTAGCTAAGAAGATAGATGTTTTGCTTACTGTAGATGGTGTTAA 5100
s s L ¢ Vv I S * EDU®RTG CTFA AYCRWC *
Q v C VvV L L A KK IDUV L LTV D G V N
K r VCY *L RR*MV FCUL UL * M V L I

5101 TTTTAAATCTATTTCTCTTACTGTAGGTIGAAGTTTTTGGTAARATACTTGGTAATGTTTT 5160
F » I Y F 8 Y CR * 8§ F W * NT W * C F
F K.s$s I s L TV G E V PF GG K I L G NV F
L NL F L L L * 9V KFULVEKYULVMTFEF S

5161 CTGTGATGGCATTGATGTTACTAAGTTAAAGTGTAGTGATTTTITATGCCGATAARATTTT 5220
L *# WH * C Y * VvV KV * % F L C R * N F
c b6 I DVTKILK KT CSDUF Y ADIKTITUL
vV MAILMILIL S * S5V VI FMUPTIIZKTFY

5221 ATATCAGTATGAAAATTTGICTTTAGCTIGATATTTCTGCTGTACAAARGTTCATTTGGGTT 5280
I s v * K F v F S *Y F COCTIZ KU F I WYV
Yy 0 Y ENL S L ADTISA AV QS S F G F
I s M K I CcCL * L I FL L Y KV HUILGTUL

5281 TGATCAGCRACAATTGCTTGCTTACTATAATTTTTTAACAGTATSTAAATGGTCTGTAGT 5340
* S ATTIACLUDL * F F NS M* MV C S8
b 0 Q QL LAY YNV FILTUVCIKWS VYV
I s NNCLLTTITIUF* QY VNGTIL * L

5341 TGTTRACGGTCCATTTTTTTCTTTTGAACAGTICTCATAATAATTGTTATGTGAATGTAGC 5400
c *RS I F FF ¥ T VS * * L L CE C 8
vV NG P.F P 8 FEQ S HNNUGCVYV NV A
L TV HF F L L NS L I I I VM* M * L
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5401 TTGTCTTATGTTGCAGCATATTAATCTTARATTTAATAAATGGCAGTGGCAGGAAGCATG 5460
L S YV AaAAY *x g % I * ¥ M AV A G 8 M
cC L ML Q HIDNILIZ KPFNI KWUWOQW.Q E A W
v L, ¢ s I L I L N5LL I NG S G R K H G

5461 GTATGAATTTCGTGCTGGCAGACCACATAGGTTAGTTGCTCTTGTTTTAGCTAAAGGTCA 5520
v * I s ¢cCwogog T?®T®*V S CSCUPF S * R 5
Yy EF RAGRU©PHIRULVAILVILAIKGIH
M N F VL ADHTI G * L L L F * L KV I

5521 TTTTAAATTTGATGAACCATCAGATGCTACTGATTTTATTCGTGTTGTTTTGAARCAAGC 5580
F * I * 7T I RCY * F Y S CCFE T S
F K F DEP S DA ATWDUF IRV VL KOQA
L NL MNHQMIL L I L F VL F *¥* N KL

5581 TGATTTATCAGGTGCAATTTGTGAATTAGAACTTATTTGTGATTGTGGTATTAAACAAGA 5640
* P I R CNIL * I R T Y L * L W Y * T R
b L 8 G A I CEULEULTITCDT CGTII K QE
I Y QVQ F VN*NTULZFV IV VDL N KK

5641 AAGTCGTGTTGGTGTTGATGCTGTTATGCATTTTGGTACATTAGCARAGACTGATCTTTT 5700
K s ¢ w<cC* CCVY AUVFWY I S KD * S F
S RV GV DAVMUHEPFGTTULAIZ KTTDTULF
v vL, V. ML L C'I LV H®*QURTULTIZFTL

5701 TAATGGTTATAAGATTGGCTGTAATTGTGCAGGTAGAATTGTCCATTGTACTARATTGAR 5760
*W L *» D WL *L CR* NCUPUL Y * I E
N 6 ¥ K I 6 ¢C NCAGR IV HCTIKTULN
M VI RLAVYVYIVQVETZLSTIU VILN*M

5761 TGTACCATTTTTGATTTGTTCTAATACTCCICTGAGTAARGGATTTACCTGATGATGTTGT 5820
¢ T I F DL F *'Y S 8 E * G F T * * C C
vV P F L I ¢ S NTPIL S K DIL P DDV YV
Y HF ¥ F VLI L L * VRI VYL MMILL

5821 TGCAGCTAACATGTTTATGGGTGTAGGTGTAGGCCATTATACACATTTGAAATGTGGTTC 5880
c §s * H VY GCRU CIRU®PULYTUVFEMWF
A ANMUPFMGV GV GH Y TH L K C G S
Q L T C¢CL WV * Vv * A I I HTI* NV YV H

5881 ACCTTACCAACATTATGATGCTTGTAGTGTTAAAAAATATACAGGTGTTAGTGGTTGTTT 5940
T L P T L * CL * C * KTI Y RC *¥ W L F
P Y Q HY DACSV K KY TGV S G CL
L T N I M MLV VL KNTIOQV VDLV VYV *
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5941 AACTGACTGCTTGTATCTTARAAATTTAACCCAGACTTTTACATCTATGTTGACTAATTA 6000
N * L L VS * XK F NP DF Y I Y V D * T
T b C L Y L KNUILTQTVF T S ML TN Y
L T A CI UL KTI®*PIRULUILHTLTC®* L I I

6001 TTTTITGGATGATGTTGAAATGGTTGCTTATAACCCTGATCTTTCACAATATTATTGTGA 6060
F F G * C* NGCUL *¥ P * §F T I L L *
¥F L bbbV EMVAYNUPDILS QY Y C D
F WMMIL KWL L ITULIPHNTITIUVTI

6061 TAATGGTAAGTATTATACAAAACCTATTATAAAGGCTCAGTTTAAACCATTTGCTAAAGT 6120
*W * VL Y KT Y Y K G S V * T I C * §
N G K Y Y TZ KU PTITII KA AQ QT FI KU PTZ PAI KV
M Vv s I I Q0NULILO* RUL S L NHUL L K L

6121 TGACGGTGTTTATACTAACTTTAAGTTAGTTGGACATGATATTTGTGCTCAATTGAATGA 6180
*»*R C L Y * L * V S W T * ¥ L C S8 I E *
b 6V YTUNUPZ KLV GHDTIU C® ATI QTILNTD
T v I L TLS * L DMTIU FUV L N * M I

6181 TAAGTTAGGTTTTAATGTAGATTTGCCGTTTGTTGAGTACAAAGTAACAGTCTGGCCTGT 6240
*» VR F * CRFAV C * V Q SN S TLATUC
K L G F NVDL PPV EY KUV TV WPV
S * V1 M *# I CRLL S T K +* Q S G L *

6241 AGCTACTGGTGATGTTGTTTTGGCATCTGATGATTTATATGTTAAACGTTATTTTAAAGG 6300
S Yyw* CCV FGTI * * F I C * T L F * R
AT GDVVLASDU DT LYV KU RYTFKG
L VML PFWHTILMIUYMTILUNU VTITUILI KD

6301 ATGTGAAACTTTTGGTAAGCCTGTTATTTGGCTTTGTCATGATGAAGCATCATTGAATTC 6360
M * N F W * ACVYJLAULS * * S I I E F
Cc ETF G K PV I WILCUHUDEA ASTILN S
vV KL LV S$ L L F GF VMMIE KT HUH®* I L

6361 TCTTACTTATTTTAATAAACCTAGTTTTAAATCTGARAATAGATATAGTGTTTIGTCTGT 6420
s ¥ L F % % T % F % I * K *x I % C F V C
L T Y FNX P S F KSEWNU R Y S VL 5§58V
L LI L I NV L NULIKTIUDTIUVU FOCTUL L

6421 TGATTCTGTATCTGAGGAGTCACAAGGTAATGTGGTTACTTCTGTTATGGAATCGCAGAT 6480
* P C I * 66 VTR * CG Y F CY G I A D
b S v sSEESQGNV VT S VMUES QI
I LY LR SHIKUVMWILIL L L WWNIRIZRIL
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6481 TAGTACTAAAGAGGTTAAGTTAAAGGGTGTITAGAAAGACTGTTAAAATAGAAGATGCTAT 6540
*»Y * R G ¥ V KGC * KD C* NRRZC Y
s T K E V KL K 6V R XK TV KTIETUDATI
v L K RL 8§ * RV L ERL L K * K MTUL L

6541 TATTGTTAATGATGRAAATAGTTCTATTAAGGTTGTTARAAGTTTATCTTTAGTTGATGT 6600
Y ¢ *x ¥ ¥ K ¥ F Y * G C * K F I F S * C
I VNDENJ S S I KV V K S L SDL VDYV
L ..MM K I VL L RUIL L KV Y L *# L MF

6601 TTGGGATATGTATTTGACAGGTTGTGATTATGITGTTTGGGTTGCTAATGAATTGTCACG 6660
L 6 YV P D RIL * L CCUL G C * *x 1 Vv 7T
W obMY L T GCDYV VWV ANETIL S R
G I ¢ I *# Qg VvV I MUL F G UL L MNTCH A

6661 CCTAGTTAAATCACCAACAGTTAGGGAATATATACGATATGGTATTABACCTATTACTAT 6720
P SsS ¥ I T NS ¥ GG I YTTIWY * T Y Y Y
L v K 8§ P TVRZEZYTIZRYGTIKU?PTITI
* L N H Q QL G N I ¥ DMV L NUDLIULTUILY

6721 ACCTATAGATTTGTTATGTTTAAGAGATGATAATCAAACTCTTTTAGTTCCTAAAATTTT 6780
T YR F VM PFKI R®*>* S NS F S S * N F
P I DL L CLRDUDWNGQTULULV P KTITF
L *» 1 ¢cYyvVvVv * EM I I KULF * F L K TF L

6781 TAAAGCAAGAGCTATAGAATTTTATGGTTTITTGAAGTGGTTGTTTATTTATGTITTTTAG 6840
* 8 K YRILWPFFBV VYV Y L CPF *
K A RATIEVF Y GGPFLKWUILF I Y V F 8
K Q EL *NFMVV F*S GCDL FMZFTILYV

©841 TTTATTACATTTTACAAATGATAAAACCATTTTTTATACTACAGARATAGCTTCTAAGTT 6300
F I T FY X * * NHFUDL Y Y RN S F * Vv
L L R F T ND KT I F Y T TETIA ASIKF
Yy ¥y I LQ MTIIXKXU®PVPFPIL QX *¥ L L S L

6901 TACTTTTAATTTGTTTTIGTTTGGCTCTTAAAARATGCTTTTCAGACATTTAGATGGAGTAT 6960
Y F* F VL FGS * KCF S DI * ME Y
T F N L FCULAULI KN ATFIGQTT FIRW S8 I
L LI CFVWUILL KMTUILUFIRUHEIDLUDGUV Y

6961 ATTTATAARAGGTTITCTTGTTGTAGCCACTGTGTTTTITGTTTTGGTTTAATTTTTTGTA 7020
I Y K RF s CC S8 HCVF VL V * F FV
F I K G F L V VA TV F L F WUFNUF L Y
L * X v F L L * P L CF CUFOGUL I F C I
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7021 TATARATGTTATTTTTAGTGATTTTTATCTTCCTAATATTAGTGTTTTTCCTATTTTTGT 7080
Y K CY F * ¥ F L 8 S * Y * CF S Y F C
I NV I F S DVF YL PDNTI SV F P I F V
*M L F L VI F I FL I LV FUV FULTFTLW

7081 GGGAAGAATTGTTATGTGGATAAAGGCTACTTTTGGTTTGGTTACAATTTGTGATTTTTA 7140
G XK NCY VDKGY F WU F GVYNTIL * F L
G R I VMUWII KA AT FGILVTTTIOCTDTFY
E EL L CG * RL L L VWIL Q F V I P I

7141 TTCTAAGTTAGGTGTAGGTTTTACAAGTCATTTTTGTAATGGTAGTTTTATATGTGAATT 7200
F ¥ VR CRPF Y K S F L ¥ W * F Y M * I
S KL 6V G6GF TS HFOCNGS ST FTITCEL
L s * v *+ Vv L Q VI F VMV YV L ¥ V N C

7201 GTGTTATTCTGGTTTTIGATATGTTGGATACATATGCAGCTATAGATTTTGTTCAGTATGE 7260
VL FWU F* YV GY I CGS VYU RUP FOGCS SV *
c Yy s GF DMULDTVYAATIUDTFUVOQ Y E
v 1L VL IOCWIUHMOGOQTIL * I L F S M K

7261 AGTAGATAGACGTGTTTTATTTGATTATGTTAGTTTAGTCAAATTAATTGTTGAACTCGT 7320
S R * T CF I * L C * F S Q I N C * T R
VDRRVILFDYUV S LV KUZLTIUVETLYV
*1 DV F YL I MLV *¥ 8§ N * L L N S L

7321 TATTGGTTATTCATTATATACAGTATGGTTTTATCCATTATTTTGTCTTATTGGTTTACA 7380
Y WL F I I Y S MV L S I TIUL S Y WTFEFT
I G ¥ 5 LYTUVWUFYUPILFOCTULTIGTL Q
L vIi ®BY I QY GGPF I HY F VL L V Y N

7381 ATTATTTACTACATGGTTGCCTGATTTGTTTATGTTAGAAACTATGCATTGGTTGATTAG 7440
I T ' ¥y ¥y MVA*FV YV RNVYATILV D *
L FTTWULPDUILFMUILETMMUMH MWTIL I R
Yy L L.H 6 CL I CULC* KL CTI G * L D

7441 ATTTATTGTATTTGTAGCTAATATGTTACCTGCTTTTGTCTTGTTGCGGTTTTATATAGT 7500
I yc¢crIirc¢cs*yv TCPFOCLVAVTILY S
F I VF VADNMTLUPATFUV UL L RPF Y I V
L L YL *L I CYJILDLIL S CCGVFTI * L

7501 TGTTACTGCTATGTATARAGTAGTTGGTTTTATTAGGCATATTGTTTATGGTTGTAATAA 7560
c Yy cyv ¥ s S W F Y * A Y CL W L *
vV T A M Y KV V G F I RHTI VY G CNK
L LL ¢I K * LV ILDL GTI UL F MUV YV I K
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7561 AGCTGGTTGTTTGITTTGTTATAAACGARATTGTAGTGTTCGTGTTAAGTGTAGTACTAT 7620
s WL F VL DL * T KUIL*CS C * Vv * Y Y
A G CL P CYKURWNTZGCSUVI RV KT CS TI
L vv CFVINZETIUVVF VL SV V L L

7621 TGTTGGTGGTGTAATTCGTTATTATGATATTACTGCTAATGGTGGTACTGGTTTTTGTGT 7680
c w w CN S L L * Y Y C * WW VY W F L C
v 6 G vV I RYYDTITA ANSGU GTGT FCV
L vv * F VI MIULLILMUVV LV F VL

7681 TAAACATCAATGGAATTGTTTTAATTGCCATTCTTTTAAACCAGGTAACACTTTTATAAC 7740
¥ T §$ M E L FP * L P F PF % T R * H P Y N
K H Q WNCPFNG CHST PI KU PGNTF F I T
N I NGI VL IATITULILNGQ@V T L L * L

7741 TGTAGAAGCTGCTATAGAACTITCTAAARGAGCTTAAACGACCTGTARACCCAACTGATGC 7800
C R 8§ CY RTUF * RA * T T CI K PN * C
VvV E AA I ETL S K EUL KR RUPV NP TD A
*K L L * NF L K S L NDU L * T Q L M L

7801 TTCACATTATGTAGTTACTGATATTAAGCAAGTTGGTTGTATGATGCGTTTGTTCTATGA 7860
#F T L C S Y *» ¥ * A S WL Y DA F V L *
s Yy Vv VvV TDTII K QQV GGCMMU RTILUF Y D
H I M * L L I L 8 KL VV * CV C S MI

7861 TAGAGATGGACAGCGTGTTTACGATGATGTTGATGCTAGTTTATTTGTAGATATTAATAR 7920
*R WTACTU LU R®* C * C * F I C R Y * *
R D GQ RV Y DDV DASLF UV DI NN
EMDSVFTMMILMILUV YL * I L I I

7921 TCTGTTACATTCTAAAGTCAAAGTTGTTCCTAATTTGTATGTAGTTGTAGTAGAGAGTGA 7980
s vT? F* S5 Qs CS * FVCSC S R E *
L LB S KV KV V PNILY V V V V E S§ D
¢ ¥y I L XK 8§ KL FL I ¢CM * L * ¥ R V M

7981 TGCTGATAGAGCTAATTTTCTGRATGCTGTTGTGTTTTATGCACAATCATTGTATAGGCC 8040
c ** 3§ * F §8 ECCCVILCTTITIUV * A
A DRANU FILN AUV VYV FYAQQ S L Y R P
L I EL I F **MULULCU FMHENUBHETCGCTIGHI.

8041 TATATTACTTGTAGACAAAAAGTTAATTACTACAGCTTGTAATGGTATCTCTGTAACCCA 8100
Yy I T C R Q KV N Y Y S L * WYL CN P
I L L VDI KI KU LITTA ADTCNGTIS SUVTQQ
¥y ¥y L *»*T K S * L L 0L VMV S L * P R
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8101 GACTATGTTTGATGTTTATGTTGATACTTTTATGTCTCATTTTGATGTTGATAGAAAGAG 8160
D YV * ¢L C* Y FYUVS F* C * * KE
T M F D V ¥ VD T F M S HRF DV DRK S
L ¢ L M FMLILLCDLILMULTITERYV

8161 TTTTAATAATTTTGTTAACATTGCTCATGCTTCTCTTAGAGAGGGTGTGCAATTAGARAA 8220
F ¥ * F C * H C S C F S * R G C A I R K
F NN PV NTIAHAGSILRESGV QL E K
L I I L L T L LML L L ERV C N *¥ KR

8221 GGTTTTAGATACTTTTGIGGGATGTGTACGTAAARTGTTGTTCCATTGATTCAGATGTTGA 8280
G F RYPFPCGMOCT?T * ML F H * F R C ¥
v L DT PFV GGCVRI KT CCSTITDSDUVFE
P * I L L W D VY VNV V P L I QM L K

8281 AACAAGATTTATTACTAAATCTATGATATCTGCAGTAGCTGCTGGTTTGGAATTTACTGA 8340
N XK I Yy Yy * I ¥ DIOGCS S CWPEFGTI Y *
T R F I T XK S M I s AV AAGULEVFTD
Q DL L L NUL * Y L Q * L L VWNILTILM

8341 TGAABATTATAACRATTTGGTACCTACATATTTAAAGAGTGATAATATTGTAGCTGCAGA 8400
* K L * Q F G T Y I F K E * * Y C S C R
E N ¥ NNUIL V P T Y L K S DNT V A A D
K I I T I WY L HTI * RV I I L * L QI

8401 TTTAGGTGTTCTTATACAGAATGGTGCTAAGCATGTACAGGGTAATGITGCTAAGGCAGC 8460
F R C S Y T®EWTC®*ACTTG®* CC * G 8§
L 6 VL I Q N G A K HV Q GG NV A KA A
* Vv P L YRMVYVY L S MY RV ML L RQ L

8461 TAATATTTCTTGTATATGGTTTATTGACACTTTTAATCAACTTACIGCTGATTTACAGCA 8520
* Y F L YMVY * BF * S T Y C* F T A
N I s8s ¢ I W F I DT VFNQUILTAUDTULOQH
I1 F L V}yYG6GLLTLILINILILILTIUYSI

8521 TAAATTAAAAAAAGCATGTGTTAARACTGGCTTGAAGTTARAATTGACTITTAATAAGCA 8580
* I K K § M C * NWILEV X IDZP* * A
K L K KA CVE KT TG GUL XKL KL TFUNIKQ
N * K K HVYv L KILA®*S S * N *¥ L L I 8K

8581 AGAGGCAAGTGTTCCTATTCITACAACGCCCTTTTCACTTARAGGAGGTGTTGTATTGAG 8640
R G K ¢ S ¥ S ¥ NAILUFT* RRCC I E
E A S Vv P I L TTPF S5 L K GGV V L S
R ¢ VP L FP L Q R P F HIL KU EVLY * YV
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8641 TAATTTGTTATATATATTATTTTTTATTAGTTTAATCTGTTTTATATTATTGTGGGCTTT 8700
*P VI Y I I F Y * FNILUPFPVYTI I VG F
N L L ¥ I L F F I S5L I CUVF I L L WAL
r ¢y I Y¥YY FL LV * S VL Y Y CG UL Y

8701 ACTGCCTACATATAGTGTTTATAAGTCTGATATTCATTTGCCTGCTTATGCTAGTTTTAA 8760
T A Y I * ¢ L * V * Y S PFACTILOC * F x
L P T Y S VYK SDTIHTUILUPA AYA AST F K
¢c L H IV FTISTILIUVPFPTIOCLILMTLUV UL K

8761 AGTTATTGATAATGGTGTTGITAGAGATATTTCAGTTAATGATTTATGTTTTGCTAATAR 8820
s Y * * w ¢ C*¥ RY F 8§ * ¥ F M F C * *
vI b NGV VRDTISVNDTILT CT FA-ANK
L L I M VLT L EIF QL M I Y VL L I N

8821 ATTTTTCCAATTTGATCAATGGTATGAGTCCACTTTTGGGTCTTTTTACTATCATAATTC 8880
I PP I * S MV *¥VHFWVFULTIL S * F
F ¥ Q FDQWYESTU FGS ST F Y Y HN 8
F 8 NL I NGM S PL L GG L F TTI I I L

8881 TATGGATTGCCCTATTGTTGTGGCAGTTATGGATGARGATATTGGTTCTACTATGTTTAR 8940
Y 6 L P Y CCGS Y G * R Y WUV F Y Y VvV *
M D C?P I VVAVMDETDTIGS STMTFN
W I AL UL L W QUL WMIEKTIULUV L L C L M

8941 TGTTCCTACTARAGTTTTGAGACATGGCTTTCATGTTTTACATTTTCTAACTTATGCATT 9000
CcC sY * S FETWUILSCPFTT FSNILTCTI
v PT KV LRHGPFUHUV L HPFL T Y A F
F L L KF * DMATFMTF FUY I ®» * L, M H UL

9001 TGCTAGTGATAGTGTTCAGTGCTATACACCACATATTCAGATTTCTTATAATGATTTTTA 9060
c * * * C sV L YTTYSODTVFTIL * % F L
A S DSV QCYT?®PHTIOQTIS VY NUDTF Y
L v I VvVF 8 ATIHHTIVFRUPUILIMMTIT EFWM

9061 TGCTAGTGGTTGTGTTTTATCATCTTTGTGTACTATGTTTARARAGAGGTGATGGTACACC 9120
cC*%W L CPFITIPFV VY YV *KZ R®*W®W Y T
A S 6 CVL S S3S L CTMPFIKIZ RGDGTP
L vv vV FYHLCVUILCULI KU&EUV MV H H

9121 ACATCCTTATTGTTATTCAGATGGTGTTATGAAGAATGCTTCTTTGTATACATCTTTGGT 9180
TS L L.L F RWOCUZYZEETGCT FT FUV Y I F G
H P Y CY S DGV MEKNZ BASTLVYTSTILV
I L I vIlIQMVDL * RMIUILILCTIUHTLWTF
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9181 TCCACATACACGTTATAGCCTTGCTAATTCTAATGGTTTTATARGATTTCCTGATGTTAT 9240
s T Yy TUL **P C*F *WPFYKTIS S CY
P HTRYSLANUGSNSGT FTII®RTFEFZ®PDUVI
# I HV I A L L I L M VL *DFULNMULTIL

9241 TAGTGAAGGTATTGTACGTATTGTAAGAACGCGCTCTATGACTTATTGTAGAGTGGGTGC 9300
* *» R Y C T Y C K NAL Y DL L * 8§ G C
S E G I VR IV RT®RSMTYCRUVGA
vV K v L Y Vv L * ER AL * L I V E W V H

9301 ATGTGAATATGCCGAAGAGGGTATATGTTTTAATTTTAATAGTTCCTGGGTTTTGAATAA 9360
M * T CRRGYMTZ FO*UPF* * P L GFE *
C EYAEREUEEGTIOCTFDNZP FDNSS WV L NN
vV N M P KR VY VDL IULTIVZPGU?P* I M

9361 TGATTATTATAGAARGTATGCCTGGAACTTTTTGTGGTAGAGATCTTTTTGATTTGTTTTA 9420
*# L L, * K Y A WNF L W *¥ RS F * F V L
DY YRS MUPGTUPF CGRDTUILFDULF Y
1 1 1 EV CLE®DLFVVETU ¥®ULTICUZPFI

9421 TCRATTTTTTAGTAGTTTAATTCGTCCTATAGATTTCTTTTCTCTTACTGCTAGTTCTAT 9480
s I F * *x FP N S S YRUPFUILPFSYC* F Y
Q F F § 8L I R P I DFVPF S LT A S S8 I
N F L VV*YFVL * IS FLLL L VL F

9481 TTTTGGAGCTATATTGGCTATAGTCGTTGTCTTGGTTTTTTATTATTTARTAARACTTAA 9540
F WS Y 3IGY SROCILGTPFILILTFDNIZ KT *
F G A I L A I V VYV LVPFYJYILTIZKILK
L £E L Y W L * $ L S W ©FVF I T * *# N L S

9541 GCGTGCTTTTGGAGATTATACTAGTGTTGTAGTTATAAATGTTATTGTTTGGTGTATTAA 9600
A CF WU RIL Y * CCSYKCYCUL VY *
R AFGDYTSVVVINUVIUVWCTIN
v LL EITI L VL *¥L *MLLFGV LI

9601 TTTTCTTATGCTTTTTGTTTTTCARGTTTATCCTATTTGTGCATGTGTCTATGCTTGTTT 9660
F S YA FCPF S SL S Y LCMCTLOCULF
F L M L F V F QVyYy?PICACVYATCTFEF
F L ¢CFP L F F K F I L F V HV S ML VF

9661 TTATTTTTATGTAACATTGTATTTTCCTTCTGAAATTAGTGTAATTATGCATTTGCAATG 9720
L, F L ¢C N I V ¥F S F * N * CN Y A F A M
Y P YUV T?TL Y F P S ETI SV IMHBETLOQW
i P M * HCI PFPLLKI LV * L CI CDNGC
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9781 TATTGCAAACCATGTTTTATGGTTATTTTCATATTGTAGGAAAATTGGTGTTAATGTATG 9840
Yy C K P CF MYV IVFITIL *ENWTC C* C M
I ANHV L WL F S Y CRIEKIGVNUVC
L Q T M F Y G Y F HI VG KUL VL MYV

9841 TAATGATAGTACATTTGAAGAAACATCTCTTACTACTTTTATGATTACTARAGATTCTTA 9900
* * * y 1 ¥ R NI 8§ Y Y F Y D Y * R F L
N D ST PF EE T S LTTFMTITI KTUDS Y
M I Vv 2L KX HUL L L L L * L L K I L I

9901 TTGTAGATTAAAGAATTCTGTITCTGATGTTGCTTACAATAGATATTTGAGTTTGTATAA 9960
L * I K E F CF * CCU5LQ * I F E F V *
C R L KN SV S DV AY NI RYTUL S L Y N
v b * R I L FL ML L TIODTI * V C I I

9961 TAAGTATCGTTACTATAGTGGTAARAATGGATACTGCTGCCTATAGAGAAGCGGCGTGTTC 10020
*' vV §$ L L * ¥ * NG Y CCUL * R S G V F
K Yy RYY 8§ GKMDTA AA AYIRIEA AA ATCS
s I v 7T I VvV KW®WIULUL P I E KU RRV L

10021 TCAGITTAGCTAAAGCTATGGAAACATTTAATCACAATAATGGTAATGATGTCTTATACCA 10080
s v.s ¥ 8§ Y G NI * S8 Q * W * * C L I P
¢ L AKAMETT FNU HIDNNGNUDUVTUL Y Q
s * L, KL W XKHULTITTIMUVMMMSYTN

10081 ACCTCCTACAGCATCTGTTTCTACATCTTTTTTGCAATCAGGTATTGTAARAGATGGTATC 10140
r s Y s I ¢ Fr Y I F F A I RY CI K DG I
P P TA SV STS FUL QS G I VXMV 8
L L Q H L FL HL F CNQV L * R W Y L

10141 TCCTACGTCARAAATTGAACCTTGTATTGTTAGTGTTACTTATGGTAGTATGACTTTGAA 10200
S Y VKN*TTIL Y C®* CVY L W * Y D F E
P T S K I EUPCTIVS VT Y G S MTTIL N
L R Q K L N L VL L VL L MV V *¥ I *¥ M

10201 TGGTTTATGGTTAGATGACAAAGTTTATTGTCCTCGTCATGTTATATGTTTATCCTCTAA 10260
W FM VR *Q S L L S 5 S CY MU F I L *
G L WL DD KV Y CPRHV I CL S S N
vy * M T K F I VL VMULY VY P L I

10261 TATGRATGAACCTGATTATTCTGCCTITATTATGTAGAGTTACTCTAGGTGATTTTACTAT 10320
Y g *? * L, F L I M *¥ 58 Y S R * F Y Y
M NE PDY S AL L CRV T DL GDF T I
* M NL I I L PYYVETLTL?*V I L L *
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9721 GATTGTTATGTATGGTGCTATAATGCCTTTTTGGTTTTGTGTCACATATGTAGCTATGGT 9780
bDCYVW®"W CYNA ATFTULVILCHTIZC CSYG
I v Y GATIMZPTFWFCVTYVAMUV
L L¢ M VL ¥ CL F G F V S HM* L W L

10321 AATGTCTGGGCGGATGAGTTTAACAGTTGTGTCTTACCAGATGCAGGGCTGTCARCTTGT 10380
N Vv WwWADEV FDNSCVLPDAGTELSTC
M $ G RM S L TV V S Y QMOQGTC QUL V
c L GG *V * 9L CLTRTG CRAVINTLTF

10381 TTTGACAGTCTCTTTACAARAATCCTTACACTCCARAATATACTTTTGGTGTTGTTARACC 10440
F DS L F T KBS L HS KI Y F WOCOC * 7T
L T V58 L Q NP Y T PIEKVYTU PGV V K P
*Q $ L YK I L TLQNTITULTUILUVILTILN L

10441 TGGTGARACTTTTACTGTTTTAGCTGCGTATAATGGCCGACCACAAGGGGCATTTCATGT 10500
W * NF Y CF S CV *¥ W?PTTTU RGTI S C
G ETFT VL AAZYNG G RUPOQGA ATFUHV
VXKL L L F ** L RI M ADU HIEKGE HT FMTIL

10501 TACTATGCGTAGTAGTTATACTATTAAAGGTICTTTTTTGTGTGGGTCATGTGGATCTGT 10560
Y Yy a* * L Y Y * RFFF VWUV MWTIC
T M R S s Y T I KG S F L C G S C G S V
L ¢VvVVYV IULULZ XUVUILFCVGHUVIDTIUL L

10561 TGGTTATGTATTAACAGGTGATAGTGTTAAGTTTGTATATATGCATCAATTAGAGCTCAG 10620
W L C I NR * * C *¥ V CI YA S I RADOQ
G Y VvyL. T GGD SV KV FV Y MUHQTUILE L S
v MY *QVIUVILSULYIOCTIN®*S SV

10621 TACTGGTTGTCACACTGGCACTGATTTTACTCGTAATTTTTATGGTCCATATAGAGATGC 10680
Yy w L 838 B WH* F YW * FP L WS I * R C
T 6 ¢ H T 6T D PF TGNV F Y G P Y R D A
L vv?TLAL I L LV IFMVHTITEMTL

10681 TCAAGTTGTACAGTTGCCAGTTAAGGACTACGTCCAAACTGTTAATGTTATTGCTTGGCT 10740
§ s ¢cTVaAS** GLRPNTUC®*C Y CTUL A
Q vv 9 L PV KDY V QT VNV I A WL
KLYy S CQULRTT T S8 KL L MUL UL L G 8§

10741 CTATGCAGCTATACTTAATAATTGTGCTTGGTTTGTACAARATGATGTTTGTTCTATTGA 10800
L ¢ s YT * * L C L VCTI K * C L F Y *
Y AA I L N NCA AWV FV QNDV C S I E
M QL ¥ L I I VDL GDL Y KMMT FUV L L K
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10801 AGATTTTAATGTTTGGGCTATGACAAATGGTTTTAGCCAAGTARARGCAGATCTTGTTTIT 10860
R F *# ¢C L G Y DKWV F * P S KSR S CF
D F NV WAMTNSGU P S QVKADTILUVTL
I LM F G L * Q M VL A K * K Q I L F *

10861 AGATGCTTTGGCTTCAATGACAGGTGTTTCTATTGAAACTTTATTGGCTGCTATTARGCG 10920
R ¢ F G F NDURU CTFY*NV FIOGCY * A
DAL ASMTGV S IETTZLIULAA ATITZKR
M L WL Q ¥ Q VF L L KLY WILULL 8§V

10921 TCTATATATGGGATTTCAAGGTCGTCAAATACTAGGAAGITGTACTTTTGAAGATGAATT 10980
S I ¥ 66 I 8 R S SN TRI KUDLYPF * R * I
L Y M GF QG R QTIUL GS CTFBEBEDETL
Y I WD PF KV V K Y * EV VL L KMNW

10981 GGCACCTTCTGACGTTTATCAACAATTGGCTGGTGTTAARATTGCAATCTARAACAAAAAG 11040
G T F * R L §TIGWOC®¥IATI*NIZ KK
A P S DV Y Q QL A GV KL Q S KTIZKR
#H L L T FIDNWNWILV L NCNUDLIZEKOQIZKTD

11041 ATTTATTAAAGAAACAATTTATTGGATTTTGATATCTACATTTTIGTTTAGITGTATAAT 11100
I ¥ * R NUNL L DF DI Y I F V * L Y N
F I X £ T I Y ¥ I L I STV F UL F s CTITI
IL L K K Q F I 6F * YL HUFCULVV *F

11101 TTCTGCATTTGTTAARATGGACTATATTTATGTATATTAATACACATATGATTGGTGTTAC 11160
F ¢ I C * M DY I Y VY * Y TJYDUWTCY
S A F V XKW T I FMVYTINTHMIG VT
L L L N G L ¥ L C I L I H I % L V L H

11161 ATTATGTGTACTTTGTTTTGTTAGTTTTATGATGTTACTAGTTAAACATAAGCATTTTTA 11220
I M C T L FC* F YDV TS * T *¥ A F D
L ¢CVLCFVSFMMZULIDLV KU HEKIHFPFY
Yy v Yy F VL L VL *CyY * L NI S I F I

11221 TTTGACTATGTATATAATTCCTGTACTCTGTACCTTGTTTTATGTARATTATTTAGTTGT 11280
FP DYV YN SCTULYULVILZCZ KTULTFEFSC
L T M ¥ I I PV L CTULUFYVDNYTLVYV
*x , ¢ I * P L ¥ SV P CPF M * I I * L 8

11281 CTATAAGGAAGGTTTTAGAGGTCTTACTTATGTCTGGCTCICATATTTTGTTCCTGCTGT 11340
L. * ¢ R F * R 3 Y L CLAILTIT FTZCSTCSOC
Yy KX E G F R GLTVYV WL SYFV P AV
I R K V L £E VvV L LM S G S$ H I L F L L *
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11341 GAATTTTACTTATGTTTATGAAGTATTTTATGGTTGTATTTTATGTGTTTTTGCTATTTT 11400
E F Y L CL * 8 I L WILYJFMCGCUPFTCZYTF
N F T YV Y EVF Y GCIULCUVFAITF
I L L M F M KY FMUVVF YV FULTLTZFEFTL

11401 TATAACTATGCATAGTATTAATCATGACATTTTTTCTTTGATGITTTTGGTTGGTAGAAT 11460
Y N Y A *# Y * S * H F F F DV F G W *¥ N
I T M B S I NHDIUPFSLMZPFILUVGRI
* . ¢ I VL IWMTV FPFUL *¥ CF WLV E ¥

11461 AGTTACTTTAATTTCTATGTGGTATTTTGGGTCGAATTTAGARGAGGATGTTITIGITATT 11520
s Y FNF YV VFWUVETFRIRGTCTEFVI
vV T L I $S M WY PGSNULIEZEDV UL LF
1 L * F L ¢ G I L GR I * KRMTFUCYTL

11521 TATTACAGCCTTTTTAGGTACTTATACATGGACCACTATTTTGTCATTAGCTATAGCAAA 11580
Yy ¥ s L F R Y L Y MDUBHBYF VI S Y 5 K
I T A F L 6T Y TWTTIUL S L ATIAIK
L Q P F * V L I H G P L F CH * L * Q K

11581 AATTGTTGCTAATTGGTTGTCTGTTAATATATTTTATTTTACAGATGTACCTTATATTAA 11640
N ¢cCc * L VV<C*Y ILFYRCTIL Y *
I VvV A NWUIL S VDNTIVFYPFPTDV P Y I K
LT L L I ¢ CL LI YPFI L QMYUTLTITLN

11641 ATTGATTCTTTTGAGTTACTTATTTATAGGGTATATTTTATCTTGTTATTGGGGATTTIT 11700
I bDs8S FEULJL I Y RVYFITILILUILGTIF
L I L L 8 YL F I G Y I L 8 CY W G F F
*x F F * Vv T Y L * 6 I F Y L V I G D F 8

11701 CTCTCTTTTAAACAGTGTTTTTAGAATGCCTATGGGTGTTTATAATTATAAAATTTCTGT 11760
L, $S F K Q ¢ F *NaAayYy CL * L ¥ NF C
s I, L. NS VF R MPMGV Y N Y XK I SV
L F * TV FL ECTLUWUVFTIITIIU KT FULTF

11761 TCAAGAATTGCGTTATATGAATGCTAATGGCTTACGTCCACCCCGTAATAGTTTTGAGGC 11820
S R I AL Y E®C* WL TS TP * *¥ F *¥ G
Q EEL R Y MNA ANGTLU®RU®PPRNS F E A
K N ¢C VI *M L MAYVHU®PUVIVILRTIE

11821 TATTTTGTTAAATTTAAAACTGCTTCCARTAGGTGGCGTGCCAGTTATTGAAGTTTCTCA 11880
Y F VVK F KT A WUNURW®WRAS Y * 8 F 8
I L L N L KL L 6 I 6 G VvV P V I E V S Q
F ¢ * I * N C¢C L E * V A C QL L K F L K

FIG. 9 CONT.



WO 2006/007795 PCT/CN2005/001088

142/201

11881 AATTCAATCAAAATTGACTGATGTGAAATGTGCTAATGTTGTTTTGTTARAATTGTTTACA 11940
N 8 I K I b *¥ CEMOC®*CCUVFVKTILUZPFT
I ¢ $S K L T bV XK CAaAaDNV VL L NICTILQ
F N 0 N *» L M * N VvV L ML ¢ C * I V Y 8

11941 GCATTTGCATGTTGCTTCTAATTCTAGGTTGTGGCAGTATTGTAGTATTTTACATAATGA 12000
A FACCP F®* F * V VAV L * Y F T * %
H L HV A SNSU RILWQYCSIUL HNE
I ¢MIL L L I L GCG S TI VV F Y I MK

12001 AATACTATCTACTTCAGATTTAAGTGTAGCTTITGATAAGCTTGCTCAATTATTGATTGT 12060
N T I YTFRUPFKCSVF * * A CS5 I 1 DC
I L s T s DUL S VAFDI KU LAQOQT LUDLIV
Yy Y L L ¢ I * v * L L I §8 L L N Y * L F

12061 TTTATTCGCCAATCCTGCTGCAGTTGATACTAAGTGTCTTGCAAGTATAGATGAAGTTAG 12120
F I R Q S cc S * Y * VvV s C K Y R * 5 *
L P ANPAAVY DT KT CTLASIDEV S
Yy s P I L L QL I L SV L QQV * M KL A

12121 CGATGATTATGTTCAAGATAGTACTGTTTTGCAGGCTTTGCARAGTGAGTTTGTAAATAT 12180
R * L C 8 R * ¥ C F A GFAIK * V C K Y
b DYV QDS TVL QAL OQSETFVNDM
M I M F XK I VL FCRULC CI KV S L * I W

12181 GGCTAGTTTTGTTGAATATGAAGTCGCARAGARAAATTTGGCTGATGCTAAARATAGTGG 12240
G * FC* I * 8 RKZEZ KT FGT* C * K * W
A S F VEYEVAI KI KN NTLADA AIKNSG
L VvV L. L. N M K S Q R K I WWILILIMULKTIUVUV

12241 TTCTGTTAATCAACAACAGATAAARCAGTTAGARAAAGGCATGTAATATAGCTAAGTCTGT 12300
F C*¥ S8 TTUDIXKTV®RIEKGM®*XY S * V C
S vV N Qg 0 0 I K QL E KATCNTIA AIK SV
L L I ¥N N R * N s * KR H VI *¥ L 8 L C

12301 GTATGAACGCGATABRAGCTGTAGCTCGCAAACTGGAACGTATGGCAGACCTAGCACTTAC 12360
v * T R * §$ ¢C § s @ T G T Y G R P S T Y
Y E R DKAV AREKUILIEIRMBADTULA®ATLT
M N A I X L * L A NWNDNV ® QT * HUIL L

12361 TAACATGTATARAGAGGCTCGGATTAATGATAAGARGAGTARAGTIGTTTCCGCTTTGCA 12420
* H vV ¥ R G § b * * ¥+ § B * 3 C F R F A
N M Y K EARINUDZEKIKS KV V s A L Q
T ¢ I K R L 6L M I RRVYV KZLUFUPULCR
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12421 GACAATGCTITTTTAGCATGGTTCGTAAATTGGATAATCAGGCTTTARATTCTATTCTGGA 12480
DNAF * HG S * I G * 58 G F K PF Y 5 G
T M L F s M VR XKL DNQ A L N S I L D
Q ¢ F L AWPFVNWITIRIL®*TIIL F WI

12481 TAATGCTGITAAAGGTTGTGTACCTTTGAATGCTATTCCAGCGCTGGCTGCTAATACTTT 12540
*» ¢C C** RL CTV FUETZ CVY S8 S A G C * Y F
N AV K GGCV PL N ATIUPA AILA AA ABNINTL
M L L KVVyYydL *MU L FQRWIULIL I L *

12541 AACTATAATAATACCAGATAAACAAGTTTTTGATAAAGTTGTTGATAATGTTTATGTTGC 12600
N Y NNTR* T S F * * 8§ C * % C L C C
T I I I P D K QV F DKV VDUNUV Y V A
L * ¥ Y Q I N K F L I KL L I MFMTILH

12601 ATATGCTGGTAGTGTATGGCATATACAGACTGTTCAARGATGCTGATGGTATTAATAARCA 12660
I ¢Cw*CcMAY T DO CSRC * W Y * % 7
Y A G S vV WHTIOQTV QDA ADTGTINZKDQ
M L vVVyY G66IYRUILFIE KMTUILMU VTELELTITNS

12661 GTTAACTGATATTAGTGTTGATTCTAATTGGCCTCTTGTTATTATTGCTAACAGGTATAA 12720
V N * Y * ¢ * F * L A 58 C Y Y C * Q V *
L T DI S VDS SUNWPILVTITIANTERTYN
*L I L v L I L I G L L L L LIL TG I M

12721 TGAAGTTGCTAATGCTGTTATGCAGAATAATGAGTTGATGCCTCATAAATTAAAAATACA 12780
*s8 C * C C Y A E * * V DA S * I K N T
EVANAVMOQONNETLMZPUHIEKTILI KTIOQ
K L L ML L CRTIMMSS®*OCDL I N * K Y K

12781 AGTTGTTAATAGTGGTTCTGATATGAATTGTAACATTCCTACTCAATGTTATTATAATAA 12840
s ¢ * ¥ W F * Y E L * H S Y S M L L * x
vV V.NS GS DMWNTCNIPTOGQOQTCYVYDNN
L L. I v v L I * I VT FUIL L NV I I I M

12841 TGGTAGTAGTGGTAGAATAGTTTATGCTGTTCTTAGTGATGTTGATGGTCTTAAGTATAC 12900
Ww * ¥ ¥ * N 8 L ¢ C S * ¥ ¢ * W 8 * v Yy
G 5§ s 6 R I VYAUVYDLSDVDGT LI KUVYT
vvvVvyYy e E* FMLFLVMILMU VTUILS I L

12901 TAAGATAATARARGATGATGGAAATTGTGTTGTTTTAGAGCTTGATCCTCCTTGTAAATT 12960
* DN KR *¥W KL CCUFURA AUM*¥ 8§ 8 L * I
XK I I K DbDGNOCV VL ETZLUDUZPUZPTZCI KF
R #* *» K MM E I VL F * 8 L I L L V N F
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12961 TTCTATACAAGATGTTAAGGGACTTAARATTAAGTATCTTTATTTTATTAAAGGATGTAA 13020
F Yy TR C* 6 T * N * VvV 38 L F Y * R M *
S I 0 DV KGL KIXJYUILYTFTIUZ KTGEGTCN
L ¥ KX M L R DL KL S I F I L L KDVT

13021 CACTTTAGCTAGAGGGTGGGTTGTTGGTACTTTATCTTCARCAATTAGATTGCAGGCTGG 13080
HF S * RV 6CWyYPFIFNN*TIAGHW
T L ARG WV V G6GTDL S S TTIURUILQAG
L * L E 6 6L L VDL YL QQLDCRTILUV

13081 TGTTGCTACTGAGTATGCAGCTARTTCTTCTATACTTICATTATGTGCATTTTCTGTAGA 13140
c cC Yy *vVvVv 8 ¥ F F Y TF I MCTIT EFCR
vV AT E Y AANSSIULSULCATF S VD
L7 » L $ M QL I L LY FHYVUHTFUL * I

13141 TCCTARGAAAACTTATTTAGATTATATACAACAAGGTGGTGTACCTATAATTAATTGIGT 13200
5 * ENL FRLYTTRWCTYN®*TILC
P X K T Y L DY I Q@G GV P I INTCUV
L R K L I * I I ¥ NXVVyYyJ L * L I VL

13201 TAAAATGCTCTGTGATCATGCTGGTACTGGTATGGCTATTACTATTAAACCTGAGGCTAC 13260
* N A L * § C W Y WY G Y Y Y * T * G Y
K M L ¢ D HAGTGMAITTIIZ K?PER AT
K ¢ $ Vv I ML VLV WULL L L NUILRTUILUIL

13261 TATTAATCAAGATTCTTATGGICGTGCCICAGTTTGTATTTACTGCCGTGCACGTGTAGA 13320
Yy *8 R F L # w ¢L S L YL L P CTCR
I ¥ ¢ DS Y &G GA SV CIYOCRARUVE
L I K I . M VVPQPFVFTH®AVHY * 8

13321 GCATCCAGATGTAGATGGTTTGTGTAAATTACGTGGTAAATTTGTACRAGTCCCTTTGGG 13380
A S R CRWP FV *¥ I T™Ww<* I CT S P F G
4 P DV D GLCZXULRGI KU FVQVPLG
I M * MV CVNY VYV NLVY XK S L WYV

13381 TATAARAGATCCTATTCTCTATGTGTTAACACATGATGTTTGTCAAGTTTGTGGATTTTG 13440
Y K R SY SLCVNT®*OCDL S 3L WITL
I K bDpP I L YVLTUHDU VCOQUVCGTFW
* K I L F S M ¢ * HMMVF V KU FVDVF G

13441 GAGAGATGGCAGTTGTTCCTGTGTAGGTTCAGGTGTCGCTGTTCAATCTAARGATTTARA 13500
E R WOQTUL F L CRPFRCRZCSTI * RTFK
R DG S C S CVG S GV AV QS KDL N
E M AV V PV * vV QV 8L FNUILZKTI * I
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13501 TTTTTTAAACGGGTTCGGGGTACTAGTGTGAATGCCCETCTAGTACCCTGTGCTAGTGGT 13560
FP F K RV RGT S VNAIRTILVYV P CA A S G
F L N G F G VL V * M PV * Y P V L V V
P ¥ T G 8§ G Y *CE CP S ST DL C * W F

13561 TTATCTACTGATGTTCAATTAAGGGCATTTGATATTTGTAATACTAATAGAGCTGGTATA 13620
L s T bvQgULURAPFDTIZ CNTNIRATGTI
Yy L LM F N * GHULTIPF V I LTI ETLV *
I Yy *C 5 I K GG I * Y L * Y * ¥ 8 W Y R

13621 GGITTATATTATAAARGTGAATTGTTGCCGTTITCAGCGTATAGATGACGACGGTAATAAA 13680
G L Y Y KV NCCRUPFQRTIDUDUDGN K
vy I I XK * I vVvaVF F S8V *MTTUV I N
F I L * S L L P F S A YR * R R * * 7

13681 TTGGATAAGTTCTTTGTTGTITAARRAGAACTAATCTAGAAGTTTATAATAAAGAGAAAACT 13740
L D K F F VYV KRTNUILEVYUNI KTEIZ KT
¥ I $ $ L L L KEUIL I * K F I I KRIKL
G * v L ¢ C *¥ KN * 8 R S L * *# R E N L

13741 TATTATGAGTTGACTAARARAGTIGTGGTGITGTGGCTGAACATGATTTCTTTACATTTGAT 13800
Yy Y EL T K 8§ C GV V A EHDU FF TF D
I Ms *L KVV VL WILNMTIZSULUHTILTI
L * v D *¥* KL w cCcCcCcCG * T * F L Y I * Y

13801 ATTGATGGTAGTCGTGTGCCACATATAGTTCGTAAGRACCTCTCAAAGTATACTATGTTA 13860
I b6 s RV ?PHTIUVI RIKNILSI KYTWMIL
L M VvV VvV CHTI®* FVRTS QS I L C *
*W ¥ 38 CA T Y S s * E P L KV Y Y V R

13861 GATCTTTGCTATGCATTGCGCCATTTTGATTGTAATGATTGTTCAGTATTGTGTGAAATT 13920
b L. CYALURUHFDO CNDTGC SV L CEI
I F AMHCATIULTIUVMIUVOQYCVEKTF
§ L L. ¢C I A P F * L * * L F 8 I V * N 8

13921 CTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGARAGATTGGTATGATTTT 13980
L ¢ E Y ADOCI KE S Y F S K KDWY DF
F VS ML I VKXKNUPTU FTU LRI KTIGMMTILUL
L v ¢c ** L ¥ R I L L F * ER L V * F C

13981 GTTGARAATCCTGATATTATTAATATTTATAAAAAATTAGGCCCTATTTTTAATAGAGCT 14040
v EN P DI I NI Y KKUIL G P I F N R A
L XK I »ILLT1IF I KU N * AL F L I E L
* K § *Yy Yy * ¥ L * K I R P Y F * * 5 F
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14041 TTACTTAATACTGTCAGTTTTGCAGATACTTTAGTAAAAGTAGGTTTAGTTGGTGTTTTA 14100
L L N TV S FADTULVZ KV GL VG V L
Y L I L §$ VL QI L ¥ * K * Vv % I V F *
T * Y CQ FCRUYVFSKJ S® RTFSWOCTFN

14101 ACTTTAGATAATCAAGACTTGTATGGTCAATGGTATGATTITGGTGATTTTATACAAACA 14160
T L. b NQDUL Y G QWY D UPF G DUF I QT
L *» I I K T CMVNOGMTIULUVIULYKQ
FR* S RL VWSMV * F W * F Y T N 8

14161 GCTCCAGGTTTTGGTGTGGCAGTTGCAGATTCTTACTATTCTTATATGATGCCTATGITG 14220
AP G F GVAVADS Y Y S Y MMUPMIL
L g VL VWOQQLQIL TI L I * CL C *
S R FWCGSCRUPFPILUL F L Y DAY VD

14221 ACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGTTATAGACAATTCGAT 14280
T M ¢ H VL D CZ EULF V N D S Y R Q F D
L ¢ VvV MY * I VNY L DDMTIUVIDINSI
Y v s ¢ I RL * I I C * * * T, * T I R 8§

14281 CTTGTACAGTATGATTTTACTGATTATAAGTTAGAATTGTTTAATAAGTATTTTAAGTAT 14340
L v Q ¥ D F T D Y KL E L FNIK Y F K Y
L ¥y s M I L L I I S * NCULI S I L S5 I
¢c TV * F Y * L * VR I V * * yV F % VvV [

14341 TGGGGTATGAAGTATCATCCTAATACTGIGGATTGTGATAATGATAGGTGTATTATTCAT 14400
W G M K Y HPNTUVDCDWNDI RTCTITIH
G v *s8 I I L ILWIVIMMIGU VTULPFTI
G Y E vV 8 8 * ¥ C G L * * *x % ¢y Y Y S L

14401 TGTGCTAATTTTAATATATTATTTAGTATGGTCTTACCTAATACTIGTTTTGGTCCTCTT 14460
C A NFNT UL F S MUVLPNTZTTCUF G P L
vi.IULI Y YL VWS YL I L VUL VL L
c * ¥F * Y I I * ¥ G L T * Y L F W S 8 C

14461 GTTAGACAAATTTTTGTAGATGGTGTTCCGTTTGTIGTTTCAATTGGTTACCATTATAAR 14520
vV R Q I F VDGV P FVV S I G Y HY K
L DK FL * MV FRUILULF QUL V T I I K
* T N F CRWCSVCCFNWILUPIL * R

14521 GAGTTAGGTGTAGTTATGAACTTGGATGTTGATACACACCGCTATCGTTTGTCTCTTAAA 14580
EL 6VVMNILDV VDT THRYRUIL S5 L K
s * v * L * T WMULIUHTA ATIUVCTULUL K
vV R CSYELGC®* Y TUPIUL S F V 8 * R
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14581 GACTTACTTCITTATGCAGCAGATCCTGCTATGCATGTTGCATCTGCTAGTGCTCTGCTT 14640
b L LL YAADU?PAMUHV VA ASA A S ATILTIL
T Y F F M QQI L L CMULHIULTILUVILCIL
L T S L ¢S R S CYACCTICT™* C S A *

14641 GATTTACGAACTTGTTGTTITAGTGTAGCTGCCATTACAAGTGGTATARAGTTTCARACT 14700
DL R TCCUPFS VA ATITS G I KTF QT
I YELVVLV *L PL QVV * 5 F K L
F T N L L F * C S CH Y KW Y KV S N C

14701 GTTARACCAGGTAATTTTAACCAAGATTTTTATGAGTTTGTCAAAAGTAAAGGCTTGTTT 14760
vV K P G N F NQDUPFP Y EF V K S K G L F
L N Q v I L T K I FM S L S KV KA C L
*» T R * F *# P R F L * V C Q K * R L V *

14761 AAAGAGGGTAGTACAGTTGATTTGARACACTTTTTCTTTACTCAAGATGGTAATGCTGCA 14820
K E G 8 T vD L KHUPFUPFP F T QD G N A A
XK RV VYV Q5L I * NTUVF S L L KMV MTULQ
R G *Y 8§ *» FETULFUL Y S RW * C C N

14821 ATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTTGATATTAAGCAGTTA 14880
I T b YDNJYYXKYNTILU®PTMUVDTIKOQTIL
L L 1 I I I I 8 I I YL L WUILTI L S S Y
Yy * L ¥ L L * V * F T Y Y G * Y ¥ A V I

14881 TTGTTTGTATTAGAAGTTGTTTATAAGTATTTTGAAATTTATGATGGTGGTTGTATACCA 14940
L F VL EVV Y KY FETVYDSGGC CTI P
c L ¥ * KL F I S I L K F MMV V V Y Q
v I RS CUL * V F *NL * WW L Y T S

14941 GCATCACAAGTTATTGTTAATAATTATGACAARAGTGCTGGITATCCATTTAATAAATTT 15000
A 8 Q VI VN NY DI KSAGY P F NIKF
B H XKL L L I I MTUI KUVUILV IHTILTINTIL
I T s Yyc¢+* * L * Q0 KCWUDL S I * * I W

15001 GGTAARAGCTAGACTTTATTATGAGGCATTATCATTTGAGGAGCAGARATGARAATTTATGCA 15060
G K A RL Y Y EAULS FETEIUGQNTETITY A
v KX L b F I MRHEY HULRSRMI KPP MH
*§ *T7TLL * G I I I * G AE* NL C I

15061 TATACTAARACGTAATGTGTTGCCCACTTTAACTCAAATGAATTTARAATATGCTATTAGT 15120
Y T K RNV L PTULTQMWDNULIEKYATI S
I L NVMCCU®PUL* L K * I * NMTILILV
Yy *» 7 ** ¢ VA HFDNSDNUEU FXKTIOCY *¥ C
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15121 GCTAARGAATAGAGCTCGTACTGTTGCAGGTGTTTCCATTCTTAGTACTATGACAGGTCGA 15180
A K NRARTVAGY S I L S TMT G R
.L R I EL VvV L L Q V F P F L V L * Q V E
*E * § S ¥Y CCURUCU FHS * Y Y DU RSN

15181 ATGTTTCATCAAAAATGCTTTGAAGAGTATAGCAGCTACTCGTGGTGTTCCTGTTGTTATA 15240
M F H Q K CLEKSTITAATI RGV PV VI
c Fr I KNV * RV *¥ QL L VYV FDL DL L ¥
v s S KM FEBEEY S S Y 3 WCS CC Y R

15241 GGAACTACTARATTTTATGGTGGCTGGGATGATATGTTACGCCATCTTATAAAGGATGTT 15300
G T T K F Y G G W D DMUILIRHTULTIXK DV
E L L NFMVAGMICYATIUL®* RMIL
N Y * I L WWUL G * Y VTP S Y KG C *

15301 GACAACCCTGTTCTTATGGGTTGGGATTATCCTARATGTGATCGTGCCATGCCAAATATT 15360
DN PVLMGTWDJYUPZXKTCDTZ RTUBAMZPNTI
T TL FL WV GIIULNWVIVUPCOQTITF
Q P CS Y GGL GL S *M * S8 CHA AZ KYTF

15361 TTGCGTATTGTTAGTAGTTTAGTTTTGGCTCGTAAACATGAATTTTGTTGTTCACATGGT 15420
L R I vs s L vI.L ARI KUHEUFCU CS H G
c v >L L VYV * F WL VNMUINIFV V HMUV
A Y C * % F 5 P G S * T * I L L F T W *

15421 GATAGATTCTATCGCCTTGCGAATGAATGTGCTCAAGTTTTGAGTGARATAGTTATGTGT 15480
b R F Y R L A NUEZCAQVIL S ETVMSOC
I bsS I AL RMNINUVILIE KT F®*VK®* L CV
# I L 8 P C E * M C S35 S8 FE *¥ N S Y V W

15481 GGCGGTTGCTATTATGTTAARGCCTGGTGGTACTAGCAGTGGTGATGCAACCACTGCTTTT 15540
G 66 C¥YVK?P G GT S S GDATTT A F
AV AI ML §L VV LAV VM QP L L L
R L L L ¢C *¥ A WWY* QW * CUNUHTZCTVFC

15541 GCTAACTCTGTTTTTAATATATGTCAAGCTGTTACTGCTAATGTTTGTTCTCTTATGGCT 15600
A NSV FNTICQAVTA ANUVCS L MA
L 7T » L I YV KU LULILIL MU FUV L L WL
* L CF *Y M S S CYC®*¥ CL F S Y G L

15601 TGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAARAACGCTTATACTCT 15660
C NG H KT EDUI LS IRDNUILOQI KR RTULY S
v M A I R L K I * V ¥ A I ¥ KNA Y T L
* W p * D ¥ R F KY T QF T KT UL I L ¥
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15661 AATGITTATCGTACAGATTATGTTGATTATACATTTGTTAATGAGTATTATGAATTITTA 15720
N VY RTUDYVDYTU?FVNEYYZETFTIL
M F I VO I ML I I HL L M S TIMNDNTFY
c L 5 Y RUILCO™* L Y I C®* * VL ¥ I F M

15721 TGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTTTGTTATAACTCTGAT 15780
Cc K H F s MMTIULSDDGVYVY V CVYNSD
v 5§ 1 L V *¥ ¥ Fp * VYV MM VL F VI T UL I
*A F ¥ Y DDFE* * W CCULUIL * L * L

15781 TATGCTAGTAAGGGTTATATAGCCAATATAAGTGITTTTCAACARGTTTTGTACTATCAG 15840
Y A S K G Y I ANTI SV F QQ VLY Y Q
M L vV RV I * P I ¥ V F F NI KU FU CTTI R
c * * 6 L ¥ S8 QY KCF ST S8 F VUL S E

15841 AATAACGTITTTTATGICTGAATCTAAATGTTGGGT TGARAATGATATTACTAATGGTCCT 15900
N NV FM SE S KCWV EWNUDTITNG P
I T F L CULNIULWNUVGEIL KMTIILUILMUVL
*R F Y Vv ¥ I * M L G * K *¥ Y Y * @ 8 8§

15901 CATGAATTCTGITCACAACATACTATGTTGGTTAAGATAGATGGTGACTATGTTTATCTA 15960
H'E F C S Q H TMULLV K I DGUD Y V Y L
M NS VHDN I L CWILR*MVTMTFTIVY
* I L FTTYYV G * DRW * L ¢CL S8 T

15961 CCCTATCCAGACCCTTCTAGAATTTTAGGAGCTGGTTGTTTTGTTGATGATTTATTGAAG 16020
P Y P D P S5 R I L GAOGCUPF VD DUIL L K
P I Q T5LLEVF *¥ ELV VL L MTI VY *R
L S R PF * NF RS WILF C * * F I E D

16021 ACTGACAGTGTTCITTTGATAGAGCGCTTTGTAAGTCTAGCTATAGATGCTTACCCTTTA 16080
T b s Vv >L L IERVFV S L ATIDA AY P L
L TV PFPFPF * ¥ 8§ A L ¥ V % I, ¥ M L T L *
*Q C 8 F DRALCI K S S YR CTUL P F S

16081 GTACACCATGARAATGAAGAATACCAARAAAGTTTTTCGTGTATATTTAGAATATATARAA 16140
vV H HE ENEZ EYQ KV F RV YL E Y I K
Yy M KM KNTI K KPF F VY I ¥ N I * K
T P * K * R I P K S8 F 8 C I F R I ¥ K K

16141 ARACTATATAATGATCTTGGTAATCAGATCTTAGATAGTTATAGTGTTATTTTAAGTACT 16200
K L ¥ NDPL GNQ I L DS Y S8 V I L S T
N Yy I M I LV IRS > I VI VDL F * VL
T I * * §$ W * S D L R * L * C¢C Y F K Y L
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16201 TGTGATGGTTTAAAGTTCACTGATGAATCATTTTATAARGAATATGTATTTARARRAGTGCC 16260
C DGL K FTDEJST F Y XKNMYTILZ K S A
v M V ¥ 8§ 8§ L M NHUPFIURTIUCGCTI *¥ KV P
*W F KV H ¥ * I I L *x EY V F KZX K C R

16261 GTGATGCAGAGTGTAGGTGCATGTIGTTGTTTGTTCATCACAGACGTCTTTGCGTTGTGGC 16320
VM QS YV GACVY VYV CS S QTS UL RTCG
* C RV * V HVYV L FVHHRU RTELTCGCUV YV A
baECRTCMTECT CTLT FTITODUVFATILUWQ

16321 AGTTGTATACGGAAGCCTTTGTTGTGTTGTABRATGTTGCTATGATCATGTTATGGCAACC 16380
§$ ¢ I R XK PUL UL CCUZ KU CGCZYDUHUVMA AT
vVvyYy GGS L CCVVNVAMTIMMTILWQT?P
L YTEAVFV VL *MILIL * S C VY G N Q

16381 AATCATAAATATGTTTTGAGTGTTTCACCTTATGTGTGTAATGCACCTAACTGTGATGTG 16440
N HKY VL SV S ?PYVCNU BABPWNTGCTUDUV
I T NMF *V F HULMOGCVYVYMHEDLTV M *
$ * I ¢ F B CUP TUIL CV * C T * L * C E

16441 AGTGATGICACCAAATTATATTTGGCTGGTATGTCTTATTATTGTGAARACCATARACCT 16500
S bVv?TE KULYULGGM S Y Y CEDNUHTIEKP
VM S§PNYIWVV CILITIUVI XKTTINTIL
*CHQ I I F G WY VL L L ¥ K P * 7 §

16501 CATTATTCATTTAAGTTAGTTATGAATGGTATGGTCTTITGGTTTGTATARACAATCTTGT 16560
HY S F KL VMUNGMVYVU FGILYE KT QS SC
I T HL s ** L * M VW S LV CTININTILUV
L ¥ I *V 8 Y E WY GL WUPF UV * T I I, Y

16561 ACAGGTTCACCTTATATAGATGATTTTAATAAGATAGCTAGTTGTAAATGGACAGAAGTT 16620
T 6 P Y I DDVFNIEKTIASTCI KT WTTEV
Q VHL I *MIULIUR®*TILUV VNGTU QI KL
R ¥ T L Y R * F * * D 8§ * I, * M D R § *

16621 GATGATTATGTTCTGGCAAATGAGTGTATTGAACGTTTARAGTTATTTGCTGCAGARACT 16680
D DY VL ANUETECTIETRTULIKTILTFA AU ATET
M I MF WQMS VLNV * S YL L Q@ K L
*L ¢ 8§ G K * VY * T F KV I CGCTU RN S

16681 CAAAAGGCAACTGAAGAAGCTTTTAAACAAAGCTATGCTICTGCTACTATTCAAGAGATT 16740
Q KA TEUE EA® API KO OQS'¥Y A S AT I Q E I
K R QL K KL L NXA2A2MIL L L L F KR L
K 6 N * RS F * T KILCT POCY Y S RDOC
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16741 GTTAGTGATAGAGARATTATTTTGTGTTGGGAGACAGGTAAAGTTARACCACCACTTART 16800
VS DRETITIILCWETTGTZ KTV VTEKT PZ?PTILN
L v I E KL F ¢V G6GR Q V KL NU HUHEILTI
¥ « ¥ R N Y F V L G DR * § * T T o % +*

16801 AARAATTATGTTTTCACTGGCTATCATTTTACTAGTACTGGTAAGACAGTTTTAGGTGAG 16860
K NYVF TG Y HF TS T G XK TV L G E
K I M F S L ATI I LUL VL VRO QT F * Vv 8§
K L CFHWUL S F Y * Y W * DS F R * v

16861 TATGTTTTTGATAARAGTGAATTAACTAATGGTGTTTATTATCGCGCTACAACTACTTAC 16920
Yy v F DK S EULTNUGV Y Y RATTTY
M F L I KV N * L MV P I IATLTUGQTLTLT
cr * * K * I N*W CULUIL SRZYWNUYTL Q

16921 AAACTTTCTATAGGTGATGTTTTTGTCTTAACATCACATTCTGTAGCTAATCTAAGTGCA 16980
K L 8 I GGDV F VL T S H SV ANTILS A
N F L ¥ VMFILS *¥ HH I L * L I * Vv H
T F YR ** CF CLNTITTU PFPOCS* S KTUCT

16981 CCTACACTTGTTCCACAAGAGAACTATGCTAGTATAAGATTTTCTAGTGTTTATAGCGTT 17040
P T L VP QENZYH ASTIU RTFS S SV Y SV
L L FHKRTMTULV * DF L V FIATF
Yy T ¢ S TRETUILGC®* Y K I F * C L * R 8

17041 CCTTTGCTGTTTCAAACTAATGTTGCTAACTATCAGCACATTGGAATGAAACGTTATTGC 17100
P L L FQTDNVANYOQHTIUGMMZE XU RYC
L ¢C¢C¥FKILMILILTTISTTULE* NV I A
F AV SN *¥CC* L S A HWDNETTL L H

17101 ACTGTGCAAGGTCCTCCTGGTACGGGCAAGTCTCACCTTGCTATAGGTTTAGCTGTTTAT 17160
T VvVQ 6P PG T G K S HULATIGTULA AV Y
L ¢ KV LLVRASDLTTULTUL* V * I, F I
C AR S S WY G QV S P CVYURUF S CUL L

17161 TACTATACAGCACGTGTAGTTTATACTGCTGCTAGTCATGCTGCTGTAGATGCATTGTGT 17220
Y ¥ T ARV VY TAASHA AU AUV DA ATILC
T I Q HV * F I L L L VML L * M H C V
L ¥y 8 T C &8 L Y CC * 8 CCCURUGCTI V *

17221 GAARAAGCTTATAAGTTTTTAAATATTAARTGACTGTACACGCATTATACCTGCTAAAGTT 17280
E KA YK FULUNTINDTCTU RTITIUPATIKYV
K KL I s F * I L. M TV HAULVYTULUILXKF
K 8 L * V. F K Y * * L ¥ T H Y T C * 8 8
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17281 CGTGTAGATTGTTATGATAAGTTTAAAATTAATGATACTACTTGTAAGTATGTTTTTACT 17340
R v DCYDI XKV F XK IDNDTTOCI KUYV FT
V ¥1 vM I S L KL MTIULTILVSMTFEFTILTL
C RL L * * V ¥ N * % Yy Y I, ¥ V CF Y Y

17341 ACAATAAATGCATTACCAGAGTTAGTCACAGATATTGTTGTTGTTGATGAAGTTAGTATG 17400
T I NAL PEUL VYV TDTUIUV VYV V DZEUV S M
Q * M H Y QS * S QI L L L LM KTULUVC
N K CI TRV S5 HRYCOCUC* * g % y A

17401 CTTACTAATTATGAATTGTCTGTTATAAATGCTCGTGTTAAAGCTARACATTATGTATAT 17460
L T N Y EL S V I N ARV KA ATI KU HY V Y
L LI M NCULUL * ML VUL KTILUNTIMY ]I
Y * L * I Vv CY KCSC * § * T 1L, c I Y

17461 ATTGGAGATCCTGCTCAGTTACCTGCACCACGTGTGCTATTGAGTAAGGGTTCTTTAGAA 17520
I1 G b P A QL PAUPIRUVYVYILILS K G S L E
L B I L L 8 YL HHV CY * VRV L * N
WR S Cs v TCTTOCA ATITE™* GV FT FTZ RT

17521 CCTAGGCATTTTAATTCTATTACTAAAATAATGTGCTGTTTAGGTCCTGATATTTTTTTG 17580
P RHFNSITUI XKTIMTCTCTDLGZ®PDTIF L
L 6 I L I L L DL K ™* CAUV ¥ VL I F F W
*AF * F Y Y * NNV L FURS * Y F F G

17581 GGAAATTGTTATAGATGTCCTARAGABATTGTAGARACTGTTTCAGCATTGGTTTATGAT 17640
G NCYRCUPIE KUE ETIVETUV S ATUILUV Y D
E I v ID VL KI XUL * KL F Q HWUV FMTII
KL L. *M S * RN CIRINTG CT FSTI G L * *

17641 AATAAACTTAAGGCTAARGAATGATAATAGTTCATTATGCTTTARAGTATATTTTAAGGGA 17700
N K L KA KDNUDNS S L CUF KUV Y F K G
I NL R L RMTITIVHYATLIKTYTITULRD
* T * G ¥ E * * * F I M L * § I F *¥ @ T

17701 CAGACRACACATGAGAGTTCAAGTGCTGTAAATATTCAACAAATATATTTAATTAGTARA 17760
Q T T H E S S§ S AV NTIOQIQTI VY TL I 8 K
R Q MRV QV L * I F NI KUVYTI* L V N
b NT* EPF K COCI K Y S TUNTITUFN* % I

17761 TTTTTGAARGCTAATCCAGTTTGGAATAGTGCTGTTTTTATTAGTCCTTATAATAGTCAG 17820
F L KANUZPVWDNSAUV F I S P Y NS OQ
F * KL I 0QF 6 I VL P L L VL I I V R
F E 8§ * 8 §8 L E * C CF Y ¥ § L * % g E
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17821 AACTATGTTGCTAAGCGTATTTTAGGTGTTCAAACACAAACTGTTGATTCTGCTCARGGT 17880
N Y Vv aAaKRIU LGV QTOQT VDS AO QG
T M L L $ VF * V F KHI KTUILULTIULTILI KV
Lc¢cc*A Y FRCSNTWNTGC®*T FOCSTURTF

17881 TCTGAATATGATTATGTTATATATTCACAAACAGCAGAAACAGCTCATTCTATTAATGTT 17940
S EY DYV I Y S QT AET AU HSTINUV
L NM I ML Y I HKOQQXOQQUL I L L ML
*I * L C Y I FTNGSRNGS S F Y * C *

17941 AATCGATTTAATGTTGCCATAACTAGAGCCAAGRAGGGTATTTTCTGTGTTATGAGTAAT 18000
N R F NV AITURABAIKIEKGTIU FUCVM SN
I bprrM5L P * L EPRRVF S VL * vV I
S 1 *¢C CHN* S QEGY F L CY E * Y

18001 ATGCAATTATTTGAATCTCTTAATTTTATTACTTTACCTTTAGATAAARATTCAGAATCAA 18060
M QDL FESULNUPFPITTILUZPULUDI KTIGQNDQ
C NY L NLUILIU LTUILU LUVYUL * I KPFI R I K
A I I # I 8 * FPY Y FTTFUZ R®*NSE S N

18061 ACTTTATCTCGTTTGCATTGTACTACTAATCTTITTTAAAGATTGTAGTARAAATTTTTTA 18120
T L S R L HCTTNTUILUFKDT CS KN F L
L' YL v CIUVILDLIPUILIEKTIUVV KTIF *
¥F I S FALY Y * S F * RL ¥ * K F F R

18121 GGTTACCACCCAGCTCATGCTCCTTCATTTTTATCAGTTGATGATARATATAAGGTCAAC 18180
G Y H P A HAUPSFUL S VDUDIEKYZ K VN
v T™T QLML L HF Y QL MTIWNTIT RST
L PP S5 S C S F I F I S *¥ % x I * G Q R

18181 GRAAGATTTGGCTGTTTGTTTAAACATTTGTGAACCTGTTTTAACATATTCTCGTTTAATA 18240
EDLAV CLUNTICEU?PVILTY SR RILTI
K I w&iL?pFrv>TP PVNILTF¥HIIL V * Y
R F GCL F KHU L * T CUV FWNIU FS PFNI

18241 TCTCTCATGGGGTTTAAATTGGATTTGACTCTTGATGGTTATTCTAAATTTTTTATTACT 18300
S LM G F KL DL TV L DG Y S KUF F I 7T
L S W 6L NWTI * L L MV I L N F L L L
$ # 6V *¥ I G F DS * WL PF *¥ I F Y Y *

18301 ARAGACGAAGCTATTAAACGTGTTAGAGGTTGGGTIGGTTTTGATGTAGAAGGAGCCCAT 18360
K D EAI KRV RGWV G FDVEGA AH
K T KL L NV L EV 6GL V L M * K E P M
R R s Y * T C * R L G W F * C R R S P C
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18361 GCTACGCGTGACAACATTGGRACAAACTTTCCATTGCAAATAGGTTTTTCAACTGGTGTT 18420
A'TRDWNTIGTNDNT FUZPULOQTIGTPSTGUV
L RV TTTILE QT FHCI K*¥ V F QL V L
Yy A * 0 HW N KU L S I ANU RTETFNUWC *

18421 GATTITGTAGTTGAAGCTACTGGCTTATTTGCTGAGAGAGATTGTTATATATTTAARAGA 18480
b F VVEATGTILT FASEUZRUDT CYTITF KR
I L *»L KL LAYUILU LRETIUVI VYL KE
F C S * S Y WUIL I COM*¥EUZRTILTUILUVYTI * KN

18481 ACTGTTGCTAAAGCTCCTCCTGGTGATAACTTTAAACATTTAATACCCCTTATGTCGARA 18540
T VA KAUPUPGTDNUNT FIZ KU HTLTIUPTILMMS K
L L LKL LLVITULNTIO®®*¥ZYUPILCRK
cc* 5 s s W * * L * T FNTU PZY V E R

18541 GGTCRARAGTGGGATGTTGTTAGAATCAGAATTGTTCAAATGTTGTCTGATTATCTTTTG 18600
G 0 K WDVV RIURTIVQEMTZLS$S D UYL L
VKKSGGMULILESETLTFI KT CCTDLTITIT EFW
S KV CC* NQNIC SN NUVV * L S F G

18601 GATCTTTCTGATAGTGTAGTATTTATTACTTGGTCTGCCAGTTTTGAACTTACGTGTTTA 18660
b L 8§ Dbs VvV FITUW S ASU FETLTTCTUL
I ¥ L IV *¥Y L LL GDL PV L NTILRYV *
s ¢ % % C 85 I Y Y LV COQT F™* T Y V F K

18661 AGGTATTTTGCTAAATTAGGTAGAGAGCTCAATTGTGATGTGTGTCCTAATCGTGCAACA 18720
R Y FAKUILGRET LWNTZCDUVCU?PWNIZ RA AT
G I L L N*VE S S I VMCV DL I V Q H
v F C ¥ I R * RA QL * CV S * 8 C N M

18721 TGCTATAATTCTAGAACTGGTTATTACGGTTGTTGGCGCCATAGTTATACTTGTGATTAT 18780
c ¥ N 38 RT G Y ¥ GCWIRUHSYTOTCTUDY
A I I L. B LV I TV YV GATIUVITDILV IM
L *F * NW L L R L LAUPO®*TIL Y L * I C

18781 GIGTATAACCCGCTTATTGTAGATATACAACAGTGGGGTTACACAGGTTCTTTAACTAGT 18840
vV Y NP L I VDI Q Q W G Y T 6 S L T S
c I T&RULIL* I Y NS GV TOQV DL * L V
vV * P AY CRYTTV G L HIRTFFN * *

18841 AATCATGATATAATTTIGTAATGTACATAAAGGTGCACATGTTIGCATCATCTGATGCAATT 18900
N HD I I CNUVHIKGA AHVA AS S DA ATI
I M I *F VM Y I KV HMILHHILMDAGQTL
s * Y NL ¥ ¢ T *¥* R CTOCU CTITI * CN Y
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18901 ATGACTCGGTGTTTAGCAATCTATGATTGTTTITTGTAAATCTGTTAATTGGAATTTAGAG 18960
M T R CL A I Y DCUPFOCIZ K SV NWDNILE
* L 6V * 9 8 M I VFVNUILTILTIGTI * 8
b sV F S NIL®* L FL ¥ I C * L E P R V

18961 TATCCAATAATTTCCAATGAGGTTAGTATAAATACATCTTGTAGGTTATTGCAGCGTGTT 19020
¥y P I I §8 NEBE YV §IDNTSCURTUILTUIL Q R V
I ¢ *F PMURULV * I B L V GY C S VL
§ N NFQ* G * Y KY I L *V I AATCY

19021 ATGCTTAAAGCTGCCATGCTATGTAATAGATACAATTTATGTTATGACATTGGCAATCCT 19080
ML KAAMILCWNRYNILUCYUDTIG NP
¢, L KL pCYVIDTTIYVMTTILATIIL
A * 8 CHAM®* * I QFMTUL * HW Q § *

19081 AAAGGTATTGCTTGTGTCARAGATTATGAATTTAAATTCTATGATGCTTCTCCTGTTGTC 19140
K 6 I A CV KD JYETFI KT F YDA ASUZPUV YV
K VL L V8 KIMNTILUNSMMTILTILTULTUIL S
R Y CL CQRTUL * I *# I L ¥ CTP F S CZC Q

19141 AAGTCTGTTAAACAGTTGTTTTATGTTTATGATGITCATARAGATAATTTTAAGGATGGT 19200
K S v K ¢ L F Y vV Y DV HIXDDNF K D G
$ LL NS CFMVFMMTPFTIIKTITITLIRMUV
v ¢c * TV vV>L CUL * CS * R ¥ F ¥ G W F

19201 TTATGTATGTTTTGGAATTGTAATGTTGATAAATATCCATCTAATTCAATTGTTTGTAGA 19260
L ¢ M FWNICNV DI KYU?P S NS I V CR
Yy vec P 6 I VM L I NTIUHTLI QUL F V D
MYy VL EL * C* * I s I * F NCTUIL * I

19261 TTTGATACTCGGGTATTAAATAAATTARACCTCCCTGGATGTAATGGTGGTAGTTTGTAT 19320
F D TRV L N KULNUILUPGCNGG S L Y
L I .. ¢ ¥ * I N ** TS L D VMV V V CM
*» Y §$ 6 I K * I K P P WM * W W * F V C

19321 GITAATAAACATGCATTTCATACTAATCCTTTTACCAGRACGGTCTTTGAAAATCTTAAR 19380
V NK HA F HTDNUPUFTIRTUV F EN L K
L T NMHPF I L I L L P ER S L K I L N
*x ¥ T C¢C I 8 Y ¥ 8 F Y Q N G L * K 8§ * T

19381 CCTATGCCATTTTTTTACTATTCAGATACTCCTTGTGTGTATGTAGATGGTTTGGAATCC 19440
P M P F F Y Y S DTU©PCVY VD GUL E S
L ¢ B F FTIOQITILLVCM*MV WN P
Yy a4 I F L L F RY S8 LCUVCIRWUPF G I Q
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19441 ARACARGTTGATTATGTGCCTTTAAGAAGCGCTACTTGTATCACACGATGTAATTTAGET 19500
K @ vby Vv PLRSA2ATTCTITU RTG GCNILG
N KL IMOCTLO®* EAULUILUV S HDUV I * Vv
T S *L CAF K KR Y L Y HTM®*TF R W

19501 GGTGCTGTTTGTTCTARGCATGCTGAAGATTATTGTAAATATCTTGAGTCTTATAATGTA 19560
G AV CS KHAEDVYOCI KU YULES YNV
VL FVL SMILIXTITIVNIIULSTIULTIM®*
cc¢cL°Fr*A C* RL L * I 8§ * V L ¥ C 8§

19561 GCTACTACAGCAGGCTTTACTTITTGGGTTTATAAGACTTTTGATTTITATAATTTATGG 19620
AT T&aAOGV FTUVFWV Y XKTU FODTFUYNTILW
L' L ¢ QAL L F GPF I RLUILTIU F I I VY G
Y Y S RL Y FUL GUL * DF *¥ F L * F M E

19621 AATACTTTCACTATGTTGCAGAGCTTAGAAAATGTAATATATAATTTGGTTAATGCTGGT 19680
N TFTMUL QS L ENUV I Y NTUILVDNA AG
I L. S L CCRAOWX*XI KM™®* Y ITIWILMTILUV
Y F #H YV AETULRI KT CNTIU®*UPFG* CW S

19681 CATTATGATGGACGTATAGGTGAATTGCCTTGTGCTATTATGAATGACAAAGTTGTTGTT 19740
HY D G R I GE L P CAIMNDIE KUV V V
I M M DV * VNCL VILIL * MTEKTILTLL
L *WwW T YR * I AULTUCYJ YT ES®* QS C C *

19741 AAGATTAATAATGTAGATACTGTTATTTTTAAAAATAATACATCACTTCCTACTAATATA 19800
K I N NV DTV IF KINUNTSUL P TN I
R LT IMOM* I UL L PULKTITIHUHETFTILTIL I *
b * *+ CRY CYVF * K * Y I T S Y * Y s

19801 GCTGTTGRATTATTTACAARACGTAGTATTCGCCATCACCCTGAACTTAAGATTCTTAGA 19860
AV E L F T KR S I RHHUPUETLIXKTI L R
L L NY L Q NV V FATITULNUNTULIURTUEFTILE
c *# I I Y K T * Y S P S P * T * D § * K

19861 AATTTGAATATTGATATTTGTTGGAAGCATGTCCTTTGGGATTATGTTARAGATAGTTTG 19920
N L N I DI CWK KU HV L W DYV KD S L
I *+ I L I FVGSM SV FGTIMTILIEKTIUVLC
F E Y * Y L L EACUZPULGTULTCS®* R * F V

19921 TTTTGTAGTTCTACCTATGGTGTCTGCAAATACACAGATTTAAATTTTATTGAAAATTTG 19980
F C 8 8T Y GV CKYTDUILNU PFPFTIENTIL
F V VL PMV S ANTOQI* I L L K I *
L * F Y L W CUL Q I HRVFUZ KXV F Y * K F E
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19981 AATGTACTTTTTGATGGTCGTGACAATGGTGCTTTAGAAGCTTTITAGAAAAGCAAGAAAT 20040
N VL F DGRUDUNGA ATLTZEH BT FIRI KA AT RN
MY F L M VYV TMU VUL * KL L EKQE M
¢ T F * WS * QWO CUVFRS F * K S K K W

20041 GGTGTTTTTATTAGTACTGGAAAATTAAGTAGTTTGTCTATGATTAAAGGTCCGCAARCGA 20100
G VPFISTOGI KU LS SL SMTII KTGT?PO QR
v FL L VL EN*VYV V CUL* L KV RN E
Cc FY * Y WU KTIZ K * F VY DO®* R S AT 8

20101 GCTGATTTAAATGGCGTAATTGTGGATAAAGTTGGAGAACTCAATGTTGAGTTTTGGTTT 20160
A°'DL NGV I VDI KV VGETLNVETFWTF
L I *M A * L WIKULEUSNSMMTLSGST FOGCL
*F KW RN CG* S WRTQC * V L V C

20161 GCTATGAGAARAGATGGTGACGATGTTATCTTCAGCCGTGCAGACAGCCTAAGCCCAAGC 20220
A°M R XKD GDDV I F S RADSTIL S P S
L * E KM VT MUL S S AV QT A*¥ A Q A
Y EKRW®* RCYUL QPO CURUOQZPIZ KUPIK P

20221 CATTACTGGAGCCCACAAGGTAATCTAGGTGGTAATTGTGCAGGTAATGCCAGCGGTAAT 20280
H YW S P QG NUL G GNCAGNU BAS G N
I T 6 A HK VI * VvV IV QVMUPAUVM
L LEP TR * S RW * L CR * C Q R * *

20281 GATGCTCTAGCGCGTTTITACTATCTTTACTCAGAGTCGTGTATTGTCAACCTTTGAACCT 20340
DAL ARVFTTIUFF T QS RV L S TV FUE P
M L * RV L L S L LRV VY COQUPTILNIL
c § s A FY YL Y SESTCTIVNTL?®*T S

20341 CGCTCAGATTTAGAACGGGATTTTATTGATATGGAGGATAGTCTGTTTATAGCCAARTAT 20400
R 8§ DL ERUDVPFPF I DMEUDS UL P I A K Y
A QI ¥* NG I L L I WR IV CTIL * P N M
L R FP RTGVFY * Y G G * 8 V Y S5 Q I w

20401 GGTTTAGAAGATTATGCATTTGATCATATAGTTTATGGTAGTTTTAATTATAAAGTTATA 20460
G L ED Y A FDHTIUV Y G S FN Y KV I
v ¥*¥ K I M HL I I * FMV VLTI I K L *
FRRILCI* S Y S L W * F * L, ¥ 5 Y R

20461 GGAGGTTTGCACTTGCTTATAGGTTTATTTCGTAGACTARAAAAATCTAATTTIGGTAATT 20520
G 6L BHL L I G L F RRUILXKI KSDNILUV I
EvCTOCDL *V Y FP VD * K NL I W *¥ F
R F AL A Y R P I S5 * T K K I * F G N 8
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20521 CARGAGTTTTTGCAGTATGATTCTAGTATTCATTCATATTTCATTACTGATCARGAGTGT 20580
Q EF L QY DS SIHSYUFITUDGOQE C
K s FfFrCS85MIULUVPFIUHTIZSTILTILTIIKSUV
RV F AV * F % Y S F I F HY * 8 R V W

20581 GGTAGTAGTAAGAGTGTTTGTACAGTTATTGATTTATTATTAGATGACTTTGTTGTTATT 20640
G S S KSvcTVIDULUILILDUDTFV V I
VvV VRVYFVQLILI VY Y *MTUL L L L
* ¥ ¥ ECL Y S Y *¥F I I R* L CcCC Y C

20641 GTTAAGTCATTAAATTTGAATTGTGTTAGTAAAGTTGTTAATATTAATGTTGACTTTAAG 20700
VX 8 L NL NCV S KV V NTINUVIDF K
L s H * I * I V L VvV KL L I L MUL T L R
*» VI K F E L C * ¥ 53 ¢Cc * Yy * ¢ * 1, # @

20701 GACTTTCAATTTATGTTGTGGTGTAATGATAATAARAATTATGACTTTTTATCCTARAATG 20760
b F Q F ML WCINUDNIEKTIMTTFUY P K M
T PNL CCGVMITIIKTEL®*TULFIIL K C
L 8 I YV VYV * * % % N Y DF L S * N A

20761 CAAGCTACTAGTGACTGGARACCTGGTTATTCTATGCCTGTTTTATATAAGTATTTGAAT 20820
Q AT S DWI K P G Y S M P VL Y K Y L N
KL LVTGNULUVIUILCLUFYTISTI * NM
s Y ** * L, ETWIULF Y ACT FTI*V F E C

20821 GTTCCATTAGAGAGAGTTTCTTTATGGAATTATGGTARAGCTATTAATTTACCAACAGGT 20880
v PL ERV S L WDNUZYG KA ATINTILUPT G
FH *REFUL Y G IMVIEKTLTITIUYOQOQV
S I R E S F FMEZULW®*X S Y * F T NR L

20881 TGTATGATGAATGTTGCTAAGTATACTCAATTATGTCAGTATTTAAATACTACAACATTA 20940
CMMNVAKYTOQOLCOQY LNTTTIL
v *** M L L 8§ I L NY V 8 I * I I, Q H *
Y D-E C C ¥ VY 5 I M S V F K Y Y NI 8

20941 GCTGTTCCTGTTAATATGCGTGTCTTACACTTAGGTGCAGGATCTGATARAGAAGTAGCC 21000
AV PV NMU®RVYV UL HL GAZAG S D KE V A
L F L L I CV S YT * V Q DUIL I XK K * P
cscCcC* ¥aAaCULTUILRG CIRTIM®*X* R S 8 P

21001 CCTGGTTCTGCTGTTTTAAGACAGTGGTTACCATCTGGTAGTATTCTTGTAGATAATGAT 21060
P 6 S AV LRQWULUPS GS I L V DJND
L vL L F * DS G Y HUL VUV F L * I M I
W F CCVF K TV VT I W * Y 8 CR * * F
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21061 TTARATCCTTTTGTTAGTGATAGTTTAGTCACTTATTTTGGAGATTGTATGACTTTACCA 21120
L ¥ P PV SDSLVTYUVFGDO CMTTILS?P
*I1 L L L VvV I Vv *# 8 L I L E I V * L Y H
K s ¢ C * * «# F § HL FWRUILYDUV FTI

21121 TTTGATTGTCATTGGGATCTGATAATATCTGATATGTATGATCCTCTTACTARGAATATT 21180
F DCHWD L I I S DMYDUPIL T KNI
L I v I 6 I * % Y L I ¢CMIIL L L R I L
* L 8L G S DWNI * YV * 8 35 Y * E Y W

21181 GGTGATTATAATGTGAGTAAGGATGGTTTCTTTACTTATATTIGITATTTAATTCGTGAT 21240
G DY NVS KDOGFF T Y I CY L I R D
v I I M ¥* VRMV S L L I F VI * F VI
* L * CE * GWPF L YL Y L L F N § * %

21241 AAATTATCTTTGGGTGGTAGTGTTGCTATAAAAATTACAGAATTTTCTTGGAATGCTGAC 21300
KL 58 L 66 s VvV ATIIKTITUET FS WDNA ATD
N Y L WwWVVV5LL * XKL QNVFUILGMTILT
I T F G W * COCYIXWNYURTIU FTILET C *¥ L

21301 TTATATAAATTAATGAGTTATTTTGCATTCTGGACAGTTTTTTGTACTAATGTAAATGCT 21360
L ¥ KL M s Y FAFWTVFCTNDNUVN A
¥y I N * % V I L H 8 G @ F F V L M * M L
I * I NEL P CI L DS F LY * CKTCF

21361 TCTTCTAGTGAAGGGTTTTTAATAGGTATARATTATTTGGGTAAGTCCTGCTTTGAAATA 21420
S § S EGPF L I GINJVYTUILGTE KT SCT FTET '
L LV EKG GTF* *V *¥ I I W&V GS§UPATIL K *
F * * RV F NR Y KL F GV ILTDL * N R

21421 GATGGCAATGTTATGCATGCCAACTATTTGTTTTGGAGARATAGTACAACATGGAATGGT 21480
D GNV M HANJUYT LU FW®RNSTTUWN G
MmAMTLCM®PUTTICPFGETIUVQHGMUV
W Q@ CcC Y A C QL FV L EK * Y NMTEWW

21481 GGTGCTTATAGTTTATTTGATATGTCTAAATTITCTTTGARATTGGCTGGCACTGCTGTA 21540
G A Y S L F DM S K F S L KL A G TAV
v L I vyYyoLIOCULNUPFIL *¥ NWUDLATUIL L *
c L *» F I * Y V * I F F E I G W H C C 8

21541 GTAAATTTAAGACCAGATCARTTARATGATTITAGTTTATTCTCTTATTGAAAGAGGTAAG 21600
V NL RPDQLNDUL VY 8 L I E R G K
*»I * b Q I N * M I ¥ F I L L L X E V 8
K F K T R 8 I K * F S L F S Y * K R * V¥
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21601 TTATTAGTGCGTGATACGCGTAAAGAAATTITTIGTTGGTGATAGTCTTGTAAACACTTGT 21660
L LV RDTRI KU ETIUPFV GDsSs L VN TTC
Y * ¢ v'iT RV KK F L L V I V L * T L V
I s A * Y A *¥ RNVFCW ¥ ¥ 5 CKH® L L

21661 TAGATCITTCAGTTTGTTAATATTAAATCTARACTATGTTAATTATATTTTTATTTTTTA 21720
*» I FQ FVNTIIKZSI KULTC®*TIL Y F Y F L
R § F § L L I L ¥ L N Y V NUYTIUFTI F *
b L s vc¢c*y I ¥ TTMTILITIVFULF F N

21721 ATTTTTGTTATGGTTTTAATGAACCTTIGAATGTTGTGTCTCATTTAAACCATGACTGGT 21780
I F VMVL MNIL®*MULCULTI*TMTG
F L L WUF * 7 F E CCV S F KUP *¥ L V
F C Y GFNUEWPULNV V S HL NUHDUWF

21781 TTTTATTTGGTGATAGTCGTTCTGATTGTAACCATATTAATAATTTAAAAATTAARAATT 21840
F YL VI VYV LI VTTIULTITI®*IKIUILKI
F I W * > S F * L * P Y * * F KN ¥ K L
L F G DS R S DCNDNUHTINDNNIUILIEKTIIE KNSZY

21841 ATGGTTATTTGGATATTCACCCTAGTTTGTGTAATAATGGTAAAATTTCATCTAGTGCTG 21900
M VvV I W I FTULV CVIMUVIKT FHILUVIL
WL F G Y 8 P *x F V * * § * N F I * C W
G Y L bI H P S L CNUNGI K I S S S A G

21901 GTIGATTCTATTTTTAAGAGTTATCATTTTACCCGGTTTTATAATTACACTGGCGAGGGTG 21960
v 1 L FLRYVY I I1IULTPOGPF I I TDL A RV
¥ P Y F ¥ EL S PF Y P VL * L HWR G *
b 8 I F X S ¥ H F TR FY NUZY T G E G D

21961 ATCAAATTATTTTTTATGAGGGTGTTAATTTCAATCCTCATCATAGGTTTARGTGCTTCT 22020
I KX L F F MRV L IS I UL IIGUL S8 A S
S ¥NY FL * GC* F QS 8 § * v *¥ v L L
Q I I F Y E GV N F NP HHRVPF K CUPFF

22021 TTAATGGTAGTAATGATGTATGGATTTTTAACAAGGTGAGGTTTTATCGTGCTTTATATT 22080
L M VVMMYGF LTI R* GF I VL Y I
* § » * # ¢ M DF * Q G E VL S CVF I F
N G S N DVWIPDNI KUV RPFYRZATILY S

22081 CTAATATGGCTCITTTTCGCTATCTTACCTTTGTTGATATTCTTTACAATTTTTCTTTTT 22140
L I w L F FAILPLIL I FFTTIUFIULF
* Yy 6 $ s L 8 YL C* Y S L Q F F F F
N M A L FRYL TP VDI L Y NUF S F S8
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22141 CTATTAAGGCTAATATTTGTAATAGTAATATTTTATCACTTAATAATCCTATTTTTATTA 22200
L R L I ¥V IVIVFYHULIIIILFILL
Y *# 6 * Y L * * % Yy F I T * % g§ Y F Y #*
I KANTICNSNIULSILNUNU®PTIUFTI S

22201 GTACTAATTATTCTAAGGACGTTTATTTCACTTTATCAGGGTGTTCTTTGTATTTAGTAC 22260
vV L I I L RTUPFISL Y Q GV L C I * Y
Yy * L F *¥ G RLFHPF IRV FFVT FS ST
T NY S KDVY FTULS G C S L Y L V P

22261 CTCTTTGTCTTITTAAATCTAATTTTAGTCAGTACTATTATAATATGGATACTGGCTTTG 22320
L PV F L NL I LV S TTITITIWTITULATIL
$ L s F * I * F * 8 V L L ¥ Y 6 Y W L C
L ¢ L F K S NPF S QY Y Y NMDT G F A

22321 CTTATGGTTATTCTAATTTTGTTTCTTCTGATTTAGATTGTACATATATTTCTCTTAAAC 22380
L M v I L I L F L LI * I V HTIUV FTULULN
L WL PF *F CFF*FRUL Y I Y F S * T
¥ 6 ¥ S N F VS S DL DCT Y I S L K P

22381 CTGGTTCTTATAAAATTTTTTCTACIGGTTTTGTTTTATCCATACCTACTAAAGCTCTTT 22440
L vL. I K FF L L VL FYUPYULUL KL F
W F L * NF F Y WPFCUPFIHT VY * 8 S L
G s ¥ K I F s T 6 F V L 8 I P T K AL C

22441 GCTTTAATAAATCTAAACAATTTGTACCCGTGCAGGTTGTTGATTCTAGGTGGAACAATC 22500
A L I N L NNLY PCIRUILULTIULGSGTI
L * * I * 7 I C T RAGC* F * V E Q S
F NK S K Q FV PV QV VDS RWNNTIL

22501 TTCGTGCATCGGATACTTCATTATCCGATGCATGICAGTTGCCTTATTGTTATTTTCGCA 22560
F VHRTIULHEHY PMHVYV S CUL I VI F A
s ¢ 1 66Y I I RCM SV ALULUDLF 8 Q
R A S DTS L S DACOQUL P Y CY F RN

22561 ATTCTTCTGGTAATTATGTTGGCAAATATGATATTAATCATGGTGATAATGGTTTTACTT 22620
I L L vIMULANMMTITULIMVIMV YVULTL
F F W * L C W QI * Y * 3 W * % § F Y F
S §$S G N Y VGGKY DINUHGIDNGT FT S

22621 CTATTCTATCTGGTCTTTTATATARATGTCTCTTGTIATTTCTTATTATGGCTCCTTTITTGT 22680
L ¥ YL VFYIMOSULV FLIMAUZPTFC
Yy s r w s ¥ 1 *CL L Y F L L WL L F V
I L §$ G L L ¥YNUVSCTI S Y Y G S F L Y
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22681 ATGACRAATTTTACATCAATTTGGCCTCGTTTITCTTTTGGTAATTGTCCTACATCTGCTT 22740
M T I L HQF 6LV FLLVIUVZILHTLIULD
*x Q F Y I N L A S F F F W * L S Y I C L
b NFP TS I WPRPF S F GNTCUPT S A Y

22741 ATATTAAATTAAATTGTTTCTATGATCCTTTGCCTATTATTTTACAAGGTATTITTATTAT 22800
i1 Ly >*» I VS MTIIULCLILUFY XV F Y Y
Yy * I KL P L * 8 FAY Y F TR Y F I I
I X L N CVFYD©PUL P I I L QGI L L F

22801 TTTTAGCTTTATIGTTTATTGTGTTITTACTITTTCTAGTTTACCATGGCTAATATTARA 22860
F * L Y C L L CF Y F F *¥ F TMA AN I K
F 8 FP I VY CVF TV FS 5 L P WUIL I L N
L AL L I VF L L FL VY HG * Y * I

22861 TCTAAACATGTTTTTAATTATTTITATTTTGCCTACAACACTAGCTGITATAGGTGATTT 22920
S K H VvV FNYFY P AYDNTSCY R * F
L NM P L I I F I L PTTUL AV I G D P
*x T C F * L P L F CL QH * L L * V I L

22921 TAATTGTACTAACTCTITTATTAATGATTATAATAAAACCATICCGCGTATAAGCGAGGA 22980
* L Y * L F Y * * L ¥ ¥ N H S A ¥ K R G
N CTNS F I NDYNI KTTIPIRTI S E D
I v L T&5LULLMTITITII KU©PFRUV *¥ A RM

22981 TGTTGTTGATGTATCTCTTGGTTTGGGCACATATTATGTTCTTAACCGTGTTTATITAAA 23040
c ¢ *CcCI S WPFGHHIUDLCS S * P CUL F K
v v bV S LGGL GT Y Y VL NRV Y L N
L L MY L L vVwWAUHIMZPFPFLTUVF F I * I

23041 TACTACCTTGTTATTTACAGGTTATTTTCCTAAATCTGGTGCTAATTTTAGAGACTTGGC 23100
Yy ¥L VvJIVYRULPFS *IWOC*TF * R L G
T T L L F T G Y F P K S G A NVF R DUIL A
L P CY L QV I FLNULVILTIUILUETWL

23101 TTTAAAGGGTTCTAAATATTITGAGTACTCTCTGGTATAAACCACCTTTTCTGTCAGATTT 23160
F K 6 F ¥ I FEY SLV *TTUPF S V RF
L K 66 sS K YL SsS TTIL WY KPP F UL S D F
* R vV L, N I * v L §8 G I NHUL F C Q I L

23161 TAATAATGGTATTTTTTCTAAGGTTAAGAATACTAAGTTATATGTTAATAATACTTITGTA 23220
x ¥ §y Yy F F * G * BE Y * Vv I CcC * * Y F V
N N G I F S KV KNTI KULYVDNNTILY
I M VFF L RL RTIULSYMUILITIIULTOCTI
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23221 TAGTGRATTTAGTACTATAGTTATAGGTAGTGTTTTTGTTAATACTTCTTATACTATTGT 23280
* *» I ¥ Y Y 8 Y R *¥ ¢CF C* Y FL Y YC
S EF g T I VI GGSVFVNTSYTTIV
vV NL VL * L * VYV FLLIULULTIULTELL

23281 TGTTCAACCTCACAATGGTATTTTGGAGATTACAGCTIGTCAGTATACTATGTGTGAATA 23340
cC $ T S QWY F GDYSUL SV Y YV * I
VvV Q P A NG I L ETITA AT COQYTMZCEY
F N L T MV FWRUILQIL VS I L CV NI

23341 TCCTCACACTGTTTGTAAGTCTAAGGGTAGTATTCGTAATGAATCTTGGCACATTIGATTC 23400
S s R CUL * VvV * g * Y § * * I L A H * F
P HTV CKS XK GS5 I RNZEUSWHTID S
L T L F VvV S L RV VvV F VM©NULGTUILTIL

23401 TTCGGAACCTTTATGCTTGTTTAAGAAAAATTTTACTTATAATGTTTCTGCAGATTGGCT 23460
F 66T FMUL V * EKF Y L ¥ CF CRUL A
S E P L CL FKI KUNU FTJYNUV VS AIDUWWL
R N L Y ACULRI KIIULULTIMUPFIDLOQTIGC

23461 GTATTTTCATTTTTATCAAGAACGTGGTGTTTTTTATGCATATTATGCAGATGTAGGTAT 23520
vV F S F L 8 RTWOCUPF L CITULCURZCRY
Y P H F Y QERGV FYAYYADUVGM
I F I P I X NV VFPFFMUBHBIMOQM®™*XVC

23521 GCCTACCACTTTCITATTTAGITTATATTTAGGTACTATTTTATCTCATTATTATGTTAT 23580
A YHPF L I * F I FP RYYVFISTLIL CY
P T TPFULPF S L YL GTTIUL S HY Y VM
L P L S YL VY I * VL PFYULITIMTIULSC

23581 GCCTTTGACTTGTAAGGCTATATCTTCAAATACTGACAATGAAACTTTAGAATATTGGGT 23640
A F DL * 6 ¥ I F KY * Q * NF R I L G
P L T CKATIS SNTUDWNZETIULEYWUV
L * L VRL YL QI LTMIE KT L®*DNTIGL

23641 TACACCGCTATCTAGACGTCAGTATCTTCTTAATTTTGATGAGCACGGTGTTATTACTAA 23700
y T A1 ¥ T 8 Vs S *x F ¥ * A R CY Y *
T P L S R R QY L L N F DEHGV I TN
HRYLDUVSTIUFILIILMSUSTUVUL L L M

23701 TGCCGTTGATTGTTCAAGTAGTTTTCTITAGTGAGATTCAATGTAABACTCAATCTTTTGC 23760
C R * L FK*F S *¥ * DS M* NS I FOC
A v D CSsS S FUL S ETIQ@CI KTOQS F A
P L I VQ VYV FLVRFIDNU VI KT LNTILTLH
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23761 ACCTAATACTGGIGITTATGATTTGTCTGGTTTTACTGTAAAGCCTGTTGCAACTGTTTA 23820
T * Y W CL * FVWUPFVYOCI KA AT CCNINTE CTL
PNT GGV Y DUL S G F TV K P VATV Y
L I L. vreFMIOCLVLIL* S L L QL F I

23821 TCGTCGGATTCCTAATTTACCTGATTGIGACATTGACARACTGGCTTAATAATGTTAGTGT 23880
s s bs * F T * L * H * Q L A * % C * C
R R I PNLZPDTCTDTIUDWNW®WILWNNU VSV
v 6 PLTIYLTIVTDLTITTTGILIMILUVY

23881 ACCTTCACCTCTTAATTGGGAACGTAGAATTTTTTCTAATTGTAACTTCAATTTAAGCAC 23940
T ¥F TS5 * L 6GT * N F F * L *¥ L Q F K H
P SsS P L NWEIZRI RIUPFSDNICNUPEFNILSZST
L L L I GNUVEU?PFPPFUZL I VTSI * AL

23941 TTTACTTCGTCTAGTTCATGTTGATTCTTTTTCTTGTAATAATCTTGATAAATCTAAAAT 24000
F T 8 8 8§ s C * F F F L * * g % % T * N
L L. R L VvV B VDS F S CDNNUILUDIEK S K I
Yy P V*F ML I L FLV I I L I NULK F

24001 TTTTGGTAGTTGCTITTAARTAGTATTACTGTTGACAAGTTTCCTATACCTAATCGCAGARCG 24060
F W * L L * *# Y Y C * Q V C Y T * s Q T
F G 3 CF NS 1 TVDZ XU FATIUPWDNT RT ERR R
L vv AL I VL L LT S LIL Y L I A D E

24061 AGATGATTTGCAATTGGGCAGTTCTGGCTTTTTGCAATCATCTAATTACRARATAGATAT 24120
R *F A I G Q F WL FATITI * L Q N R Y
D DL QL G S S GGF L QS S N YK I DI
M I ¢C N WAV L AUPFPCNUBHKUILTITI K* I F

24121 TTCTTCTAGTTCTTGTCAATTGTATTATAGTTTACCTTTAGTTAATGTTACTATTAATAA 24180
F F * FPL 8 I VL * FTF S *¥ C Y Y * *
s s 8 8 QLYY ssSL PL VNV T INN
L L VL VN CTITIVYJL * L ML L LI T

24181 CTTTAATCCATCTTCTTGGAATAGGAGGTATGGTTTTGGTAGTTTTAATGTGTCTTCTTA 24240
L * §$ I F L E * EV W FW * F * C V F L
F N P 8 §$ WNIRIRYG P G S F NV S 5 Y
L I HL L GIGGM VL VVILMCIDLILM

24241 TGACGTTGTTTATTCTGATCATTGTTTTTCTGTTAACAGCGACTTT'TGCCCTTGTGCAGA 24300
* R C L F * 8 L F FC* QRUL L P L CR
DV VY $S DHCTFSVWN S DFCUZPCHA AD
7T L F I L I IV FL L TATT FATILUVOQTI
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24301 TCCGTCTGTTGTTAATTCTTGTGTTAAATCTAAGCCTCTTTCTGCCATTTGTCCTGCTGE 24360
s veccCc ¥ FL C* I ¥ A 38 F CHUIL S C W
P 8 VVNSCVKSIEKZ?PUDLSATITUG CTPOZ B.AG
R L L L I L VL DNUILSTULZPFULUPUVF VL L V

24361 TACTAAATATCGTCATTGCGACTTGGATACTACTCTTTATGTTAATAACTGGTGTAGATG 24420
Yy * I 8 8 L RL G Y Y 8§ L C * % IL Vv % M
T K YRHCDU LDTTULYUVNUDNUWTCTRC
L N IT VI ATWTIULL FMUILTITGUV DV

24421 TTCTTGTCTACCTGACCCCATTTCTACTTATTCTCCTAACACATGTCCTCAARAGAAGGT 24480
F L 8 T * P HF YL F S * HM S S K E G
s ¢L P DUPTI S TY S PNTTU CUPOQI KK V
L vyY?11LrT©?P FLLIILULTHV L KUZRTUR S

24481 CGTTGTTGGTATAGGTGAACATTGTCCAGGTCTTGGTATTAATGAGGAARARATGTGGTAC 24540
R CW YR * T L 8 R S WY * * G KMW Y
Vv GGI1IG6GEHT CUPSGTZ LGTINTETETZE KT CTGT
L L V ¥ VNIV QV UL VILMTZ RIE KT NUVV H

24541 ACAATTARATCATAGTTCCTGTTCTTGTAGTCCTGATGCCTTTTTGGGTTGGTCTTTTGA 24600
T I K S ** FL FL * 8 * ¢ L F G L V F ¥
Q L NH S s C s C S P DATFIL G W S F D
N * I I VPV LVVILMZPTFWVGTIL L I

24601 TAGTTGTATTAGTAATAATCGTTGCAATATTTTTTCTAATTTTATTTTTAATGGAATTAA 24660
* L Y * % ¥ § L @ YFF ¥ F Y F ¥ W N *
§$ ¢ I $s NN RCWNTIT FSNU/FPTIUPFPDNGTIN
v vVvLvyITIUVATIZPFT FULITULFILMET I

24661 TAGTGGCACCACTTGTTCTAATGATTTGTTATATTCTAACACTGARGTTTCTACTGGTGT 24720
*W H HL F * * F V I F ¥ H * S F Y W C
s G T TC S NDILUL Y SNTEUV S T G V
VAPL VLM ICYTITULTUIL KPFILDLVTF

24721 TTGTGTTAATTATGATCTTTATGGCATCACAGGCCAAGGTATTTTTAAAGAAGTTTCTGC 24780
L ¢C*L * 5 L WHHRZPIRYTF* R S F C
CcC VvV NYDUL Y G ITOGQG I F KEV s A
v i.IMTIU FMASI QA AI KU VU FUL KK K F L R

24781 GGCTTATTATAATAATTGGCAGAATCTTTTGTATGATTCTAATGGTAATATTATTGGTTT 24840
G L L ¥ * L AE S F V * F * W * Y Y W F
A'Y Y NNW®WOQNTILULYDSNGI NTI I G F
L I 1 I I G R I FCMTIILMUVITULUILV L
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24841 TAARGATTTTTTGACTAATAAAACTTACACTATACTTCCTTGTTATTCTGGTAGAGTGTC 24900
* R FF D * * NLHYTSTUILILTFTW* S ¥
K DFLTNJ KT TVYTTITIL®PCJTYSGTZ RV S
K I F * L I KL TZLVYTFTILVITLVETCTHL

24901 TGCTGCATTTTATCAAAATTCTTCTTCACCAGCTTTGCTTTATCGTAATTTARAGTGTAG 24960
c ¢I L S KU FF F T S F AL S * F K V *
A°A F Y QNS B85 858 PAL L YRNTILIZEKTC S
L H FIKILLHOQ@LCTFTIUVTI*¥ S SVYy

24961 TTATGTTTTGRATAATATTTCTTTTATCTCACAACCATTTTATTTTGATAGTTATCTTGG 25020
L ¢ F E * YF F YL T TTITULF * % L § ¥
Yy VL NN I §$ F I S QP F Y F DS VY L G
M F * I I F L L 8 HNUHZ FTIULTIUVTITLUV

25021 TTGTGITTTGAATGCTGTTAATTTAACTAGCTATTCTGTATCCTCTTGTGATTTGCGTAT 25080
L CcCFECC®* FDN* L F CITUILIL * F A Y
CVZ>LVNAVNILTS S Y SV S S CDUILIZ RM
vV ¥ F* ML LI *LATITUILYUPULVTICV W

25081 GGGTAGTGGGTTTTGTATTGATTATGCTTTACCCTCTTCTCGGCGTARGCGTAGAGGTAT 25140
G * W VL Y * L ¢ F TLF S A * A * R Y
G § 66 F CIDVYATLUPS S RURIE KU RTR RTG I
VVGe6F VL IMILYZPULULGV S YV EUVF

25141 TTCTTCTCCTTATCGCTTTGTAACTTTTGAACCCTTTAATGTTAGTTTTGTTARCGATAG 25200
F F 8§ L 8§ L CNUF *¥ T L * C * F C * R *
s s PYRV FVTV FEU PTFNVS SV FVNTD S
L L LI AL *LLNUPUILMILVILILTTIV

25201 TGTTGAAACTGTTGGTGGTTTATTTGAGATTCAGATTCCTACTAACTTTACCATAGCTGE 25260
Cc * N CWWPFTI * D SD S Y *¥ L Y H S W
vV ET V 6 6L F E I Q I P TNU PT I A G
L X L L V.V YL RPFRZPFTILTILTTULUP * L V

25261 TCATGAAGAARTTTATTCAGACTAGTTCTCCTARAGTTACTATTGATTGTTCAGCTTTTGT 25320
s *» R I Y 8§ D * F S ¥ S Y Y * IL F S F C
H E E F I Q T S S P KV T I DT CSATF V
M K N L FRLVY L L KLUL LIV QL L F

25321 TTGCTCTAATTATGCTGCTTGTCATGATTTATTGTCGGAATATGGCACTTTTTGCGATAA 25380
L L *L CCDL S * F I VGIWHT FTILR *
Cc S NYAACHDULULSE EYGTUFCDN
AL I ML L VMTIVYCRDNMMATLUPFPA ATII
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25381 TATTAATAGTATTTTARATGAAGTCAATGATTTACTTGATATTACTCAGTTGCAGGTTGC 25440
Yy * * Y F K * §8 Q * F T * Y Y S VA G C
I NS I L NEVNDUZ LU LDTITZOQTIL Q V A
L I vpEp*MKSM I UYL I L L S CU RTUIL L

25441 TAATGCTTTAATGCAAGGTGTTACACTTAGTTCTAATCTTAATACTAATCTACACTCTGA 25500
* C P NARCUYT* P F * g % Yy * g T [ *
N A D MQ GGV TL S S NUILWNTNTILTUHS D
M L ¥ C KV LHUILVUILITIULITULTIVYTTULM

25501 TGTTGATAATATAGATTTTAAATCTCTTCTAGGTTGTTTAGCTTCACAATGTGCTTCTTC 25560
cC * *» Y RF *¥ I §$ 58 RLFRTEFTMMUWTF F
vV D NTIDUPIZKSULUL G CUL G S QC G s s
L T I * I L NL F ¥ V V * VvV HNUV V L R

25561 GTCTAGATCTTTGTTAGAGGATTTATTATTCAACAAGGTCAAACTTTCAGATGTAGGTTT 25620
Vv *IFVRGTFTITIOQOQG6QTTFT®RTCTURF
S R S L L EDULULVFNIKUVIKTULSDVGF
L DL C®* RIVY Y ST RSN FOQM* Vv 1,

25621 TGTTGAAGCTTATAATAATTGCACTGGTGGTAGTGAAATTAGAGATCTTCTCTGTGTGCA 25680
c * s L ¥ * L HW W * ¥ N * R S S L C A
VEARYUNNCTGG S ETIRTUDTILTULTCUV Q
L XKL I ITI ALV YV Y KU LETITFS SV CN

25681 ATCTTTTAATGGTATTAAAGTATTACCTCCCATTTTATCTGAGACTCAAATTTCTGGCTA 25740
I F * WY * 8 I TS HUV FTI * DS NUFWIL
S F NGI KV L PPTIULJSETTOGQTIS G Y
L LMV L KYYUIL PP YL RILIKTFTLOAI

23741 TACTACAGCTGCTACTGTGGCGGCTATGTTTCCGCCATGGTCTGCTGCTGCTGGTGTACC 25800
Y ¥ s ¢C¥Y¥Y CGGY VS AMUVCCCWOCT
T T A AT VA2 A MU FZPUPWS AAAG V P
L ¢ L L LWURULOCPFRUHGTILTUIL UL L V Y H

25801 ATTTTCTCTTAATGTACAATATAGAATTAATGGTTTGGGTGTTACTATGGATGTTCTTAA 25860
I ¥ s »CTTI * N * WFGCUVY Y G C 8§ *
F S L NV QY R IDNGUIL GV T M D V L N
F L L MYNTETLMVWVYVY L L WMTFTILI

25861 TAAGAATCAAAAGTTAATAGCTAATGCTTTTAATAAAGCTCTTCTTTCTATCCAGAATGGE 25920
* E 8 KV NS * CF * * § S 8 F Y P E W
K NQ KL I ANATFNI KA AILTULSTIO QNG
R I K S * * L M L L I KJIXLFVFIL S RMUV
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25921 TTTTACTGCTACTARCTCTGCTCTTGCTAAARTTCAAAGTGTCGTTAATGCTAATGCTCA 25980
F Y cy * L ¢C S C * N S K CUR * C * C 8
F T A T N S AL 2K I Q SV VN ANZBZQ
L' L LL TUJLLLLKXKVF KV S§LMILMTILEIK

25981 AGCACTTAATAGTTTGITACAACAATTATTTAATAAATTTGGTGCTATTAGTTCTTCTTT 26040
s T * * FV TTTITI* ** I WCVY * F F F
A L NS5 L L Q QUL F NIEKU FGATIS S S S L
H'L I VCYWNDNJYULTINILUVILILUVTILTILY

26041 ACAAGAAATTTTGTCTCGCCTTGATAATTTAGAAGCTCAGGTTCAGATTGATAGGCTCAT 26100
T R NFV S P * * FR S S G S D * * aA H
Q BE I L 8 R L DVNUILEA AU OQV Q I DRUIL I
KK FfFCL AL TITI * KL RVPFIRTUILTIG S L

26101 TAATGGTCGITTGACTGCTTTAAATGCTTATGITTCTCAACAGCTTAGTGATATTACACT 26160
* W §$ F D CF KCULCUPFS T A * * Y ¥y T
N G R L T AL DNA AY UV S Q QL S DI T L
M VvV % L L * ML M FL NS L VI L HIL

26161 TATTAAGGCTGGAGCTTCTCGTGCTATTGAGAAGGTTAATGAGTGTGTTAAAAGTCAATC 26220
Y * G W S F S CY ¥ E G * * Vv ¢ * K S I
I XA GA SRAIZEIZ KUVNDNZETCVIEK S Q s
L RL EL L VLLRRILMSV L KV N P

26221 CCCTCGTATAAATTTTTGTGGCAATGGTAACCACATTTTATCATTGGTTCARAATGCTCC 26280
P S YK PFL WOQW* P HUF I I G S K C 8
P R INVFCGNGNUHTIULSTUL V Q N A P
L v I FVAMUVYVTTV FYHWU FIXKXMMTILIL

26281 TTATGGTTTGCTTTTCATTCATTTTAGTTATAAACCTACTTCTTTTAAAACTGTCTTAGT 26340
L W F A FH S P ¥ L * T Y F F * N C L 8
Yy 66 L L F I HF S Y KUPTSVF KTV L V
M v CF S F I L VIUNILILTILILIXTIL S§ * *

26341 ARGTCCAGGTTTATGTITATCCGGTGATAGAGGTATTGCACCTAAGCAAGGTTATTTTAT 26400
K S R FMFTIUR®* ¥ RY CT * A RUL F Y
s P66 L CL S G DURGTI AZPI KU GOQSGYUF I
v Qg VvV yYy vy PP VI EVL HUL S K V I L L

26401 TAAACRARATGATTCCIGGATGTTTACTGGTAGTTCCTATTATTACCCAGAACCAATTTC 26460
* T K * F L DV yYWwW*  FL L L PRTNF
K Q ND SWWMUPFPFTGS S Y Y Y P E P I S
N KM IUPGUECULDLV VP ITITQQNU QTFQ

FIG. 9 CONT.



WO 2006/007795 PCT/CN2005/001088

169/201

26461 AGATAARAATGTTGTTTTCATGAATAGTTGCTCTGTTAATTTTACTAAAGCTCCATTTAT 26520
R * K CCVF HE®* L L C* F Y *¥ 8 8 IY
b K NVVFMWDNSCSVNT FTI KA ATEPTFTI
I K ML F S * I VA LILITILILEKTUILUHTILF

26521 TTATCTTAATAATTCTATACCARATTTGTCTGATTTTGARGCCGAGTTTTCTCTTTGGTT 26580
L § * + P Y T K F V ¥ F *# 8§ R V F S L V
Y L NN S I PNULSDVFEA ATETFSTULWF
I L I I L Y QI CUL I L KUZP STV FILF G L

26581 TARAAATCATACTTCTATAGCACCTAATTTAACCTITTAATTCTCATATTAATGCTACTTT 26640
*K S Y FY S T * FNIL* F S Y ¥ C Y F
K NHT S I APNUILTU FNUGSHTIN ATFPF
K I I L L * HL I * P L I L I L MTILTILF

26641 TTTAGATCTGTATTATGAAATGAATGTTATTCAGGAATCTATTAAATCTTTGAACAGTAG 26700
F RS VDL *NZEZC CYS GI Y * I F E Q *
L DL YYEMDNUVIOQESTIZ K STILNS S
*»I1 ¢ I M K * ML FRDNUILUILNTIL®* T V V

26701 TTTTATTAATCTTAARGAAATAGGTACTTATGAAATGTATGTTARATGGCCTTGGTACAT 26760
FY * $ % R NRY L * NV C * M ATL V H
F I NL K E I GT Y EMY V KUWU?PUW Y I
L' ..I L KZX®*VILMIEKT CMTLNGTUILGTF

26761 TTGGTTGTTAATTGTCATTTTATTTATAATTTTTCTTATGATACTTTTCTTTATATGCTG 26820
L V.V NCHPFTIVYDNF FSYODTU FTUL VY ML
W L L I VI L F I I FLMTITILT FT FTICOC
G ¢C*¥L 8§ F YL * FFUL * Y F S L Y 2 A

26821 CTGTACTGGTTGTGGTTCAGCATGITTTAGTARATGTCATAATTGTTGTGATGAGTATGG 26880
L Y WL WP F S MTF F *¥ *# M § * L, L ¥ * Vv §
c TGC G S ACUFSK KT CHNTZ CTCDTETY G
VL VVVQHVL VNV VIIUVVMZSMGE

26881 GGGTCACAATGATTTTGTTATTAAAGCATCTCATGATGATTAGATTTTAAATCTAAACTT 26940
G 8 Q * F CY * § I 8 * ¥ I DF K S K L
G #H NDF VI KA SHUDU DT®* I L NTIL N F
v TMIUL L LKHILMMTIURTE* I * 7 [

26941 TATATATGGAAGTTTGGAGGCCTAGCTATAAATATTCTCTTATTACTAGAGAATTTGGTG 27000
¥y I WX F 666G L AINIUILILUL L ENIDLYV
I ¥ 6 s L EA * L * I F S Y Y * R I W C
Yy M EVWRUPS Y KY S L ITU RIETFTGV
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27001 TCACAGATCTTGAGGATTTGTGTTTTAAATATAATTATTGCCAACCTTGTGTTGGTTATT 27060
$ Q I LRI CV L UNTITITIANTILUVTILUVTI
H R S *¥ G F VF * I * L L P T L CWTUIL L
T DL EDULTCF FIZEKYNVYOCOQUPOCVG Y C

27061 GTATTGTACCTTTARACGTTTGGTGTCGTAAGTTTGETAAATTTGCTTCTTATTTTGTTT 27120
v§.YDL *TVF GV YV S LV DNTILTILILTITULF
Yy ¢TF KRUDLV S *V 9§y * I ¢CPFPL F CF
I VP L NVWCRI KT FGIE XKT FA ASTYTF VL

27121 TACGTAGTCATGACACCTCTCATAAGAATAATTTTGGTGITATAACTAGTTTTACTAGTT 27180
Yy vv MM TPLI RITITILUVTIL®*TL VL L V
T * 8 ¥ HL 8 *E * FW CVYN *¥ F Y * T,
R 8 HDTSHKNDNTF GV ITST FTS S Y

27181 ATGGTAACACTGTTTCTGAGGCTGT TTCTARATTAGTTGAATCAGCATCTGATTTTATCE 27240
M vV TL F LRUILUFIL N * L NQ H L I I S
W * H CPF * GCF * I 8§ * I S I ¥ F Y R
G NT VS EAV S KL VETSA ASTDTFTI A

27241 CTTGGCGAGCTGAAGCACTTAATAAGTATGGT TGATGTATTTTTCACTGATACTGCTTGSE 27300
L G EL XK HL I SMUV DV FPF T ODTUAW
L A S * 8 T * * VW L MY F S L I L L G
W RAEATILNIE KT YG* CIFUH* Y CTIL V

27301 TATGTAGGTCAGATTTTCT T TTAGTTTTATCTTGTGTCATTTTCTTAATT TT TG TTGTT 27360
¥ V66 9QI FFLVLSCVIZPILTITFUVYVY
M ¥ VRF SF *¥ F YL VS TF S * F L L L
C RS DPULVF S FIULCHTFTILIUNTEFTGCTCSOC

27361 GCACTTTTAGCAACTATTARACTTTGTATTCARATTTGTGGTTTTTGTAATAT TP TTATT 27420
AL L ATII KU LG CTIUGQTIUGCGT FO CNTITFEPI
B F * QL L NF V F KUPF VUV F VI F L L
T F 8 N Y * T L Y S NILWUPFTIL* VYU F VY Y

27421 ATTTCACCTTCTGCCTATGTITATAATAGAGGTAGACAGTTGTATAAGTCTTATAGTGAL 27480
I S P35 AYVYDNU RGR RO OQTULYIZXKTS S Y § E
F HL LPMYPFTITIEU VDS ST CTISTILTIUVN
F T FCULOCIL * * R ¥ T V yV % y I % % 7

27481 CATGTCATACCTTCTACTTTAGATGATTTAATTTARATCTARACATCATGAATGAATCAA 27540
H v I P S5 TULDODTUILTI * I ¥ T S * M N Q
M 8§ YL L L * M I * F K S KHHE * I N
¢ BT FYFUR* FNUILNUILNTIMNES I
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27541 TTTTTCCTCATTGGAATTCTGATCAAGCTATTACATTCTTAAAAGAATGGAATTTCTCTT 27600
F F L I GG IULTIZKULUL H S * KNGI S L
F 8 S L EF * S S Y Y I L KRMETFTILTF
F P HWWNISDOQATITU FULI KEUWNT F S L

27601 TGGGTGTAATATTACTTCTCATTACTATCATACTGCAGTTTGGTTATACGAGTCGTAGTA 27660
W Vv * Y Y F S L L 8 Y CS UL VIRV VUV
G C NI T S HY Y HTA AVWIUL Y E 8§ * Y
G vI L L L ITTITIULQQF G Y T S R S M

27661 TGTTTGTTTATCTTATTAAGATGATTATTCTTTGGCTTATGTGGCCATTGACCATTATCT 27720
¢c L Ff" I L LR*DLFF GUL CGH * P L S
v ¢L s Y * DDY SL A YV ATIUDIHYTL
F VYL I KMTIIIL®WILMW®PULTTITIL

27721 TGACTATATTTAATTGCTTTTATGCTTTGAATAATATCTTTCTTGGGCTTTCTATACTGT 27780
*L ¥Y L I AP MUL * I I S F L GV FUL Y C
by I1I*L L L CPFE * Y L S WAV FUY TV
T I F N CFYATLWNNTIUV FULGT L S I L F

27781 TTACTATTIATTTCTATTGTTATATGGATTTTATATTTTGTCAACAGTATTCGGCTTTTTA 27840
L .. L F L LLYGPFY I L 8TV F G F L
Yy ¥y ¥y F Y C Y MUDU FTIFCQQ Y S A F Y
T I I s 1V I W IUDL Y F VNS TII RIULTFEFTI

277841 TCAGAACTGGCAGTTGGTGGAGTTTTAACCCAGAGACTAATAATCITATGTGTATTGATA 27900
S EL AV G G6GVLTQRUDILITIULCUV LI
Q N W QL VEF * P R D * * § Y V Y * Y
R T G 8 WW S FNPETNWNUILMMT© CTIDM

27901 TGAAAGGTAAGATGTATGTTAGGCCAGTTATTGAGGACTATCATACATTAACGGCTACTG 27960
*“X Yy R ¢ ML 6 Q0L LRTTITIUH*IRILIL
E R * DV C* A S Y * G L S Y I NG Y C
K G K MY VR?PVIUEDYHTT LT ATV

27961 TTATCCGTGGTCATCTTTATATACAGGGTGTTARACTTGGCACTGGTTACACGCTTGCCG 28020
L s vviIiI?FPI YU RVYLNILATLUVTIRILTP
Yy P W S S L YT G C*TWHWULHA AT CR
I R GHL Y I Q GV KULGTGGY T UL A D

28021 ATTTGCCTGTTTATGTTACTGTAGCTAAGGTGCAAGTCCTCTGTACTTATAAACGTGCCT 28080
I ¢ L FMLL * L RCEKS S VL I N VP
F A CLCYCS ¥ 6G6A 8 P L Y L * T C L
L PpVY VTV AKVYVQVL CT Y XKRAF
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28081 TTTTAGATAAGTTAGATGTTAATAGTGGTTTTGCTGTTTTTGTTAAGTCTAAAGTTGGTA 28140
F * I 8§ *#+ M L I V VL L FULUL S L K L V
F R *VRC®* ¥ W F CCUVFOGC* V * 8§ W =*
L DKL DVDN S GFAVFV K S KUV G N

28141 ACTATCGTTTACCTTCTAGTARATCTAGTGGTATGGATACTGCCTTGTTGAGAGCTTAAAR 28200
T 1 vyYL.L L VNTLVVWIUILZPOCT®*ETILK
L s ¥ T F * * I * W Y G Y CUL V E S L N
Y R L P S S K S S GGM DT ATILTLURA * I

28201 TCTAAACTATTAGGATGICTTATACTCCCGGTCATCATGCTGGAAGTAGAAGCTCCTCTG 28260
$ KL L 6C1LIL PV IMUILEVYVTEHA ADTZPTL
L N Y * D VL Y SR S S CWI K * KL L W
*» T I R M S Y TP G HHWAG SU RS S 8 6

28261 GARATCGTTCAGGAATCCTCAAGAARACTTCTTGGGTTGACCAATCTGAGCGAAGCCATC 28320
E I VQE S SR XK UL L 6L T NUL S E A I
K s FRNUPOQENDNUZ FUILG* P I * A K P 8
N RS 66 I L K KT S WV D QS EUR S H Q

28321 ARAACCTATAATAGAGGCAGAAAACCCCAACCCAAATTCACTGTGTCTACTCAACCACAAG 28380
K P I I EAENUPDNUPNSTILOCTIL L N H K
N L ¥ * R g K TP T QI HCUV Y S T TR
T ¥ NR GR K P QP KU F TV S T Q P Q G

28381 GRAACCCTATCCCACATTATTCCTGGTTCTCTGGGATTACCCAATTTCARARAGGTAGAG 28440
E T L S H I I P G S L GG L PN F K K V E
K pPp Y P TULFDL VL WDYPTI S K R * R
N P I PHY 8 WUF S G I T QVF QK G R D

28441 ACTTTAAATTTCCAGATGGTCAAGGAGTACCCATTGCITACGGGATACCCCCTTCTGAAG 28500
T L N F Q MV K EY PL L T G Y P L L K
L *I S R W SR S THUCULIRIDTUPT F *¥ 3
F K ¥ PDGQ GV PIAY GI P P S E A

28501 CAAAAGGATATTGGTATAAACACAACCGGCGTTCTTTTAAAACAGCTGATGGTCAACARA 28560
Q K b I 66 I NT T G VL L K QUL M V N K
K R I L V * 7 QP A F F * N S * W S T K
K G Y W Y K B NIRI RS F KTADGOQQ K

28561 AGCAGTTGTTACCAAGATGGTATTTCTACTATCTCGGTACCGGTCCATATGCCAGTTCAT 28620
s s ¢CYy Q@ D GI S TTI sV PV HM P V H
A Vv T KMV P L L S8R YRS I CQF I
Q L L P R W Y FP Y Y L G T G P ¥ A S S S
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28621 CCTATGGTGATGCCCACGAAGGTATCITCTGGGTCGCTAGTCACCAAGCTGACACTTCTA 28680
pMVMPTI KV S S G S$L VT KILTUL L
L w *¥ CP RRYULTLGR®* S P S * HF Y
Y G DAHEGTIUPFWVASUHOQADT S I

28681 TTCCCTCCGATGTTTCGGCAAGGGATCCTACTATTCAAGAAGCTATCCCTACTAGGTTTT 28740
F P PMPFRQGIULIL PFZ K KILSILUIL G F
s LR CF GGK G S Y ¥ S RS Y P Y * V F
P S bVvsS ARD®PTTIOQEA ATLIU®PTURTIFS

28741 CGCCTGGTACGATTTTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTA 28800
R 'L vRFCLI KA ATIMTILI KA AU QESGTI L L L
A WY DUPFAS S RILULTC®*RUDLRK UV C F *
P GG T I L P R 6 ¥ ¥V E G S GR S A S N

28801 ATAGCCGGCCAGGTTCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAA 28860
I A6 Q V HVYVY L NUHWVDUPIIVH * V E
* P ARFTUPF S I TWTOQ®* S F I K * K
S R P G S R 3 Q S R G P NUNRS L S R 8

28861 GTAATTCTAATTTTAGACATTCTGATTCTATAGTGARACCTGATATGGCTGATGAGATTG 28920
v 1 LI LDPI LI L * * NLTI WUILMUZBRIL
* FP ¥ F ¥ T F ¥ F Y 8 E T * Y G * * D C
N S N FRHS DS I VK P DMABADTETI A

28921 CTAGTCTTGTCTTGGCCAAGCTTGGTAAAGATTCTARACCTCAGCAAGTTACCAAGCAAA 28980
L vL, s w?PpP S L V K ILNUILSI KTULUP S8 K
* $ CL 6 QAW *RF * T 85 A S Y Q A K
s L vL A KL G KD S K P Q Q V T K Q N

28981 ATGCTAAGGAAATTAGGCATAAAATTTTAATGAARACCTCGCCARAAGCGAACTCCTAATA 29040
M L R XL G I K ¥ * * N L A K S E UL L I
c * 6 N ¥ A ¥ NF NZET S P KA AN 38 * *
A K E I RH K I L MU KPR K RTP N K

29041 AATTTTGTAATGTTCAACAGTGTTTTGGTAAAAGAGGACCGCTCCAARACTTTGGTAATT 29100
N F VM FNS VLV XK EID RS XK TUL VI
I L *C¢C s TV F W * KRTAUPI KTIDLW * F
F C N V Q Q CF G KRG P L QN F G N S

29101 CTGAAATGTTAAAGCTTGGTACTAATGATCCTCAATTTCCTATTCTTGCTGRATTAGCCC 29160
L KX ¢ *sS L v. M IULNV FULUPFULUDLN* P
* NV KAWY* * § S I 8 Y S C * I s P
E ML KL G NDUPQUF P I L AETULA AP
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29161 CTACACCAGGTGCTTTTTTCTTTGGCTCTAAATTAGAGTTGTTTAARAGAGACTCTGATG 29220
L #H Q VvV L F S L ALNUT®* S CUL KBETTUL M
Yy T R CF FL WUL * I RV V *% K RL * C
T P GAFFF G S KL EULU FZ KU RUDS DA

29221 CTGATTCACCTTCTAAAGACACTTTTGAACTTCGTTATTCTGGTTCTATTAGGTTTGATa 29280
L I B L L KTV L UL NV FV I L VUL L G L I
*» ¥ T F * RH F * T S8 L F W P Y * VvV *
b s PSS KDTUVFUETU LU RYS G S I RF D S

29281 GTACTTTACCTGGTTTITGAGACAATTATGAAAGTTCTTAAAGAGAATTTAGATGCTTATG 29340
VL YL VLROQTL ** KF L KR I *MIL M
Y F T W F * DY Y E S S * REVPFPURTUCTUL C
T L P G F ETI MKV L KENTULUDA ATYV

29341 TTAATTCTAATCAGAACACTGTTTCTGGTTCGCTGAGTCCTAAACCTCAGCGTRARAGAG 29400
L I L 1 R TUL F L VR ®* V L NUL S V K E
* F * 8 EHCFWUPAES* T S A * K R
N 8 N Qg NT VS G S L S P K P Q R KR G

29401 GTGTTAAACAATCACCTGAATCGTTTGACTCTCTTAATTTAAGTGCTGATACTCAGCACA 29460
v L N N L NRUDILTU L UL I * V L I L 8§ T
¢ *T 1T * I vV * L 8§ * F K C * ¥ S A H
VKQS?PE $ F DS L NUILS2A2DTOQHI

29461 TTTCARATGATTTTACTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATCCTTATG 29520
F QM IULILILURTIIUVYDLIL L L MTITIL M
F K *F Y S * G S * F T CY S * * s L C
S ND F T P EDH S L L AT L DODUP Y V

29521 TAGAAGACTCTGTTGCTTAATGAGAATGAATCCTAATTCGACACTAGGTGGTARCCCCTC 29580
*X T L L L NENUEGSS* F DT RUW * P L
R RL ¢CCLMURMNUPWNSTTULGGN P S
E b S VA * ¥ E ¥ I L I RH™* V V T P R

29581 GCTATTAGTCGGAATAGGACACTCTCTATCAGAATGAATTCTTGCTGTTACAACAGATAG 29640
A'I S RNRTUL S IURMNSTCTCYNR *
L L v 66 I G H SL SE* I L AV T T DR
Yy * S E * DT L Y QN EF L L L Q Q I E

29641 AGTAGGTTGTTGCAGACTATATATTAATTAGTAGAAACTTTATATTTARATATTTGATTG 29700
S RL L Q T I VY * L VETIL Y L NI * L
v 6 ¢ CRUDLYTINT®* * KL Y I * I F D C
* VvV ADYTIUL ISR RNITFTIUFI KV YTIL IV
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29701 TTAGAGTAGTTATAAGGTTTAGCTGTAGTATAAACGCCTCCGGGAAGAGCTAGCAATTAT 29760
L E *L * G L AV UV ¥ T©PPGU RAISNY
* 8 §$ ¥Y KV * L ¥ Y KR LRI ETETA ATII
R VvV VIR RUPFS CS I N ASGI K S * Qg L *

29761 AGTATTTAATATATATATTAGTATATGATTGAAATTAATTATAGCCTTTTGGAGGAATTA 29820
5 I * Y I ¥ * ¥YMTIZETINTZYSTUL L EZETL
v P NI ¥ I §1I ** L KL I I A F W RN Y
Yy L I ¥ I L VYD * N * L * P F G G I T

29821 CAAAAAAAAAAAARAA 29836
0 K K K K X '
K K K K K
K K K K
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MY VGEILE’AJEEDDV\IDV\JKAPLTYQGLCKPP‘I’SFEKICIVDKLYNARCGD"‘EYPVVVDNO'{' 819
RCoV KGSC&DF>LAD&\IVI-,VV"I‘T&I.TP(‘CYBPPPKVM‘)HTt‘[VDNVYNARRGDI\YYPV‘IVDG-H 838
HCOV-0C4 3 KGEGEDES LADSYVEVV T SLTPCGYSEPPKVADKECIVONVYHAKAGDKY Y PYVVD DK 238
CoveHEQL {1st patient) ELvVAE!;VlVZDDVLEN\'hssLbJYkYCQF?K.‘aVEKlCIlDNM‘!M(vKC(:DKYLPJ.VNNDKN 196
COV-HEUL1 {2nd patient) EGVRAESVIVEDDYVIENVNSSLESYEYCOPPKSVEKICTIIBNREYHGKCADKEF PIVHNDKN 796
¥, AR S ) PR RAAAS RSN AL RIS FEEE FE RN
HHY VGVLDQCURFPCACKKVEFNDEKPRVRKTPST~RRIKITFALDATFDSVLSKACSEFEYDK 8718
BCoV VELLDOAWRVPCAGRRVTFKEQPTVNEXASTPKTLKVEYSLDKDFNT ILNTACGYFEYDD 898
HCoV-0043 VGLLDOAWRYPCAGRRVIFKEQPTVRKEXISMPRITKVEYRLDNDFNTILNTACGYFEYDD 898

Cov-HRUL{1st putient)

ICLIDOAWRFPCAGRRYNENEKPVYMEY RS L-MTVKUMNEDLDSTEDDILOKVCSEFEVER 368

CoV-HRUL {2nd patient) ICLLDQAWRFPCAGRRVNFNEKPVYNELPS L-MTVKVNEDLDSTEDDTILGKVCSE FEVEK 855
H ;r*‘l * ¥ r",ﬁ-[* e sg* x 1 o+ 1Ty * % * g TXL LY, wesy
HHY DUTLDELLDYVLDAVESTLEPCKEHDVIGTKVCALLDRLAGDYVY LY DEGGREVIAPRSY 938
BCoOV TVDHEREYAVVIDAIRERLSPCKELEGVGAKVSAFLOKLEDNSLFLYFDEAGEEVLASKLY 958
HCuV-C43 TVDMERFYAVVIDATEERLSECKELEGVGARNVEAF LQKLEDNPLELEDEAGEEVLAPKLY 958
CoV-HEUL {ist patient} GVTVDDFVAVVCDAIENALNSCKBHEVVGYQVRAFLNKLNENVYYLEDEAGDEAHASRY 916
CoV-HEUL (20d patient) GVTVDDEVAVVCDAIENALNSCKDRPVVGYQVRAFLNKLNENVVYLEDEAGDEAMASRKY 918
*orrye Mk ek ga b vuy (AR R N S L L P R Y
wv CSESAPDNELCVAADVVDADEN = waavw(QDDwwn~ =« DAEDSAVLVADTOEEDGVAKG~ 984
8CoV CAFTAPEDDDFLEESGVE - e rmmm~~ il L L EDDVEGEETDLTVTSAG~ 993
HCoV=04 3 CAFTARVEDDDFLEBEDVR~wnwvwvwmwvamwa momewem=mwEGDVEGERTPDLYVIRAG- 993
CoV-HRUL (15t pabient) CTEAIEDVEDVISSEAVEDTIDGVVEDTINDDEDYVTGDNDDEDYYTEGDNEDEDYVTSDN 915
CoV-HRUL {2nd patient) CTFATEDVEDVISSEAVEDTYDGVVERTINDDEDVVTGDNDDEDVVTGDNDDEDVYTSDN 976
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Fig. 11. Multiple alignment of the replicase genes of CoV-HKU1 from patients 1, 2, 4, 5, 6,7, 8, 9 and 10.

Patient 7 TCTARRGATTTAAATTTTTTAAACCGGGTTCGEEGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 9 TCTARAGATTTARATTTTTTAAACCGGETTCEGEETACTAGTCTGAATGCCCGGCTAGTA 60
patient 10 TCTAARGATTTAAATTTTTTAAACCGGGTTCGGEGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 6 TCTAAAGATTTAAATTTTTTARACCGGETTCGGEGTACTAGTGTGARTGCCCGGCTAGTA 60
Patient 4 TCTAAAGATTTARATTTTTTAAACCGGETTCEGGETACTAGTGTGAATGCCCGGCTAGTA 60
pPatient 8§ TCTARAGATTTARATTTTTTARACCGGGTTAGGGGTACTAGTGTGARTGCCCGGCTAGTA 60
Patient 2 TCTAARGATTTAAATTTTTTAAACCGGGTTCCGGGTACTAGTGTGAATGCCCGGCTAGTA 60
patient 5 TCTAARGATTTABATTTTTTAAACCGGGTTCCGGGTACTAGTGTCAATGCCCGGCTAGTA 60
patient 1 TCTAAAGATTTAAATTTTTTAAACCGGGTTCGCEETACTAGTGTGAATGCCCGTCTAGTA 60
Fededdkdedhhh ok hdekhhdedhdeoh ok hedededk ek hhdekkhkdhhhh kA ke drhhd hhkhodd
patient 7 CCCTGTGCTAGTGETTTATCTACTGATGITCAATTAACGGCATTTGACATTTGTARTACC 120
Patient 9 CCCTETGCTAGTGETTTATCTACTGATGT TCAATTARGEECATTTGACATTTGTARTACC 120
Patient 10 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTTGACATTTGTARTACC 120
patient 6 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTARGGECATT TGACATTTGTARTACC 120
Patient 4 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTTGACATTTGTAATACC 120
Patient 8 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGECATT TGACATTTGTARTACC 120
Patient 2 CCCTGTGCTAGTGETTTATCTACTGATGTTCAATTAAGCGCATT TGACATTTGTAATACC 120
Patient § CCCTGTGCTAGTEGTTTATCTACTGATGTICAATTAAGGGCATTTGACATTTGTAATACC 120
Patient 1 CCCTGTGCTAGTGGTTTATCTACTGATGT TCAATTAAGGGCATT TGATATTTGTAATACT 120
KKK E AR I I FRAN TR AR IR AT R AR AR F AL AT Rk AN Ak Ak kdh ke dkdekk
patient 7 ARTAGAGCTGGTATAGGTTTATATTATAAAGTGARTTGT TGCCGTTTTCAGCGTATAGAT 180
patient 9 ARTAGAGCTGGTATAGGTTTATATTATAAAGTGARTTGTTGCCGTTTTCAGCGTATAGAT 150
Patient 10 AMTAGAGCTGGTATAGGTTTATATTATARAGTCAATTGTTGCCGTTITCAGCGTATAGAT 180
Patient 6 ARTAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 4 AATAGAGCTGGTATAGGTTTATATTATARAGTGAATTGTTGCCGTTITCAGCGTATAGAT 180
Patient 8 ARTAGAGCTGGTATAGGTTTATATTATARAGTGAATTGTTGCCCTTTTCAGCGTATAGAT 180
Patient 2 AATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 5 AATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGT TGCCGTTTTCAGCGTATAGAT 180
Patient 1 AATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGTTITCAGCGTATAGAT 180
dekdedkdkkhdhhhkdkdrhhkhhdhhdh bk hk bk hkhhhhhhh b AR ARk hhkhkkkkkk bk khdk
Patient 7 GACGACGGTAATAAATTGGATAAGTTCTTTGITGTCAAAAGAACTARTTTAGAAGTTTAT 240
Patient 9 GACGACGGTAATARATTGGATAAGTTCTTTGTTGTCAAAAGARCTARTTTACAAGTTTAT 240
Patient 10 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCARAAGAACTAATTTAGAAGTTTAT 240
Patient 6 GACGACGGTAATAARTTGGATARGTTCTTTGITGTCAAAAGARCTAATTTAGAAGTTTAT 240
Patient 4 GACGRCGGTAATARATTGGATAAGTTCTTTGITGTCARAAGARCTAATTTAGAAGTITAT 240
Patient 8 GACGACGGTAATAAATTGGATAAGTTCTTTETTCT CARAAGAACTART M TAGRAGTTTAT 240
Patient 2 GACGACGGTAATARATTGGATAAGTTCTT TGTTGTCAAAAGAACTAATTTAGAAGTTTAT 240
Patient 5 GACGACGGTAATANATTGGATARGTTCTTTGTTGTCAAARGARCTARTTTAGAAGTTTAT 240
Patient 1 GACGACGGTAATAARTTGGATAAGTTCTTTGT TGTTAAAAGAACTAATCTAGAAGTTTAT 240
dhdekk ko kdhdddk kb hkd b kb kkh ko hdkdhkd hkkdk kb dhek khkhokrkk khhk
Patient 7 AATAAAGAGARAACTTATTATGAGTTGACTAARAGTTGTGCTCTTGTGGCTGARCATGAT 300
Patient 9 AATARAGAGAARACTTATTATGAGTTGACTAARAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 10 ARTARRGAGARAACTTATTATGAGTTGACTAARAGT TGTGGTGTTGTGGCTGAACATGAT 300
patient 6 ARTAARGAGAARACTTATTATGAGTTGACTARRAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 4 AATAAAGRGARRACTTATTATGAGTTGACTAAAAGTTGTCETGTTGTGGCTGAACATGAT 300
Patient B AATARAGAGARAACTTATTATGAGTTGACTARAAGTTGTGGTGTTGTEGCTGAACATGAT 300
Patient 2 AATAAAGAGRAAAACTTATTATGAGTTGACTARRAGT TGTGGTGTTGTGGCTGAACATGAT 300
Patient 5 AATAAAGAGAAAACTTATTATGAGTTGACTARAAGTTGTGCTGTTGTGGCTGAACATGAT 300
Patient 1 AATAAAGAGAARACTTATTATGAGT TGACTARAAGTTGTGGTGTTGIGGCTGAACATGAT 300
KEKFEIEK KRR I AR KKK T ARKR kI ko kkkd kb kb hhdkkkh bk hhhhhk ko hwbhkk
Patient 7 TTCTTTATATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGRATCTTITCA 360
Patient 9 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGARTCTTTCA 360
Patient 10 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 6 TTCTTTACATTTCATATTGATGGTAGTCGCCTGCCACATATAGTTCETAGGAATCTPTCA 360
patient 4 TTCTTTACATTTGATATTGATCGTAGTCGCGTGCCACATATAGITCGTAGGARTCTTTCA 360
Patient 8 TPCTTTACATTTGATAT TGATGGTAGTCGCGTGCCACATATAGTTCGTAGGARTCTTTCA 360
Patient 2 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 5 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGARTCTTTCA 360
Patient 1 TTCTTTACATTTGRTATTGATGGTAGTCGTGTIGCCACATATAGTTCGTARGAACCTETCA 360
*hhkhhkh KERAAAkhhhdrdhhkkhkhhkd Ik hA*hhhkAkxhhhAxhhkh *hk Xk *kk
Patient 7 ABGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 9 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCETAATGATTGITCA 420
Patient 10 ARGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCETAATGATTGITCA 420
Patient 6 AAGTATACTATGTTAGATCTITGCTATGCATTGCCTCATTITGATCCTARTGATTGITCA 420
Patient 4 ARGTATACTATGTTAGATCTTTGCTATGCATIGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 8§ AAGTATACTATGTTAGATCTTTGCTATGCATIGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 2 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 5 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
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Patient 1 ARGTATACTATGTTAGATCTTTGCTATGCATTGCGCCATTTTGATTGTAATGATTGTTCA 420
FAkokhkdekkk ok dokokkk ko k ok hkkhkkhdkhk ok kR A FARRFRAR ko kkk Rk h Nk kb

Patient 7 ATATTGTGTGAAATTCTTTGPGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGAAA 480
Patient 9 ATATTGTGTGARATTCTTTGTGAGTATGCTGATTGTARAGRAATCCTACTTTTCTARGARA 480
Patient 10 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACPTTTCTARGARA 480
patient 6 ATATTGTGTGARRTTCTITGTGAGTATGCTGATTGTARAGAATCCTACTTTTCTARGARA 480
patient 4 ATATTGTGTGAARTTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGARR 480
patient 8 ATATTGTGPGARRTTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTICTARGARA 480
patient 2 ATATTGTGTGARATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGRAR 480
Patient § ATATTGTCTGARATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTARGAAA 4680
patient 1 GTATTGTGIGARATTCTTTGTGAGTATGCTGAT TGTARAGARTCCTACTTTTCTARGAAR 480
khkhrhhkhhkhkhohhdhhhhkhhkrrhdhkhrhhhhbhhbhdohhbkdhhhhhokkkhk
Patient 7 GATTGGTATGATTTTGT TGRARATCCTGATATTATTAATATATATAAARARTTAGGCCCT 540
patient 9 GATTGGTATGATTITGTTGAAAATCCTGATATTATTAATATATATARAAAATTAGGCCCT 540
patient 10 GATTGGTATGATTTTGTTGAAAATCCTGATATTATTAATATATATARARAATTAGGCCCT 540
Patient 6 GATTGGTATGATTTTGT TGARAATCCTGATATTATTAATATATATAAAARATTAGGCCCT 540
Patient 4 GATTGGTATGATITTGTTGAAAATCCTGATATTATTAATATATATARAARATTAGGCCCT 540
Patient 8§ GATTGGTATGATTITGTTGAARATCCTGATATTATTAATATATATARRAAATTAGGTCCT 540
Patient 2 GATTGGTATGATTTTGTTGARAATCCTGATATTATTAATATATATAAARRATTAGGCCCT 540
Patient § GATTGGTATGATTTTGTTGAARATCCTGATATTATTAATATATATAAAAAATTAGGCCCT 540
Patient 1 GATTGGTATGATTTTGTTGARAATCCTGATATTATTAATATTTATARARAATTAGGCCCT 540
Fhokdkk kb dehkkkdkdkk kb hh bk dh gk kb kdehdbhhk dhkhkhhh Rk hhdhkhr dek ok
Patient 7 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGARGTAGGT 600
Patient 9 ATTTTTAATAGAGCTTTACTTAATACTGTCATTPTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 10 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGARGTAGGT 600
patient 6 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTCCAGACACCTTAGTTGARGTAGGT 600
Patient 4 ATTTTTAATAGAGCTTTACTTAATACTGTCATTT P TGCAGACACCTTAGTTGAAGTAGGT 600
Patient 8 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGARGTAGGT 600
Patient 2 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 5 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGARGTAGGT 600
Patient 1 ATTTTTAATAGAGCTTTACTTAATACTGTCAGT TTTGCAGATACTTTAGTARAAGTAGGT 600
FhkhdRkkk ok ko khdhkkkkdkhhbhhhdhdd khdhdhkrh dk wkskekd wedkk kwokok
Patient 7 TTAGTTGETGTTTTAACTT TAGATAACCAAGATTTGTATGGTCAATGETATGATTTTGET 660
Patient 9 TTAGTTGGTGTTTTARCT T TAGATARCCAAGATTTGTATGGTCAATGGTATGATTTIGGT 660
Patient 10 TTAGTTGGTGTTTTARCTTTAGATAACCARGAT T IGTATGGTCAATGGTATGATTTTGGT 660
Patient 6 TTAGTTGETCTT TTAACTTTAGATAACCAAGATTTGTATGGTCAATGGTATGATTTTGGT 660
Patient 4 TTAGTTGGTETTTTAACT TTAGATARCCAAGATTTGTATGETCAATGGTATGATTTIGGT 660
Patient 8 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGGTATGATTTIGET 660
Patient 2 TTAGTTGGTGTTTTAACT T TAGATAACCAAGATTTGTATCGTCAATGGTATGATTTGGT 660
Patient 5 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCARTGGTATGATTTIGET 660
Patient 1 TTAGTTGETGTTTTAACTTTAGATARTCAAGACTTGTATGGTCARTGGTATGATTTIGGT 660
KEKKEKFRKKKRKRKKARKKARNIAAKE KAAKXE A A IR AR A AR AR TR R Tk Rk kb kRt k&
Patient 7 GATTTTATACARACAGCCCCAGGATTTGGTGTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 9 GATTTTATACAAACAGCCCCAGGATTTGETGTGGCAGTCGCAGATTCTTACTATTCITAT 720
Patient 10 GATTTTATACARACAGCCCCAGGATTTGGTGTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 6 GATTTTATACAAACAGCCCCAGGATTTGGTGTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 4 GATTTTATACAAACAGCCCCAGGATTTGGTGTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 8 GATTTTATACARACAGCCCCAGGATTTGGTGTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 2 GATTTTATACARACAGCCCCAGGGTTTGETGTGGCAGTTGCAGATTCTTACTTTTCTTAT 720
Patient 5§ GATTTTATACARACAGCCCCAGGGTTTGGTGTGGCAGTTGCAGATTCTTACTATTCTYTAT 720
Patient 1 GATTTTATACAAACAGCTCCAGGTTTTGGTGTGGCAGTTGCAGATTCTTACTATTCTTAT 720
hhkkkkhkdhkhkhkhhRkhthk khhkkhk Fhhhhhhkhhdhhhdd Fhhhohkhkrdbhhkh Skkwrkkn
Patient 7 ATGATGCCTATGITGACTATGTGICATGTATTAGATTGTGAATTATT TGT TAATGATAGT 780
Patient 9 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 10 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATT TGTTAATGATAGT 780
Patient 6 ATGATGCCTATGTTGACTATGTGICATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 4 ATGATGCCTATGITGACTATGTGTCATGTATTACATTIGTGAATTATTTGTTAATGATAGT 780
Patient 8 ATGATGCCTATGTTAACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 2 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 5 ATGATGCCTATGITGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 1 ATGATGCCTATGTTGACTATGTGICATGTATTAGATTCTCAATTATTTCTTARTGATAGT 780
e e e de deode ke e de dede de e de sk e e e e de e e e o e e ok e e e e e e b e e ke e ok e e ke ok o ok o e ke e ok e ke e e o ok ok e
Patient 7 TATAGACAATTCGATCTTGTGCAGTATGATTTTACTGATTACARGTTAGAGTTGTTIAAT 840
Patient 9 TATAGACAATTCGATCTTGTGCAGTATGATTT TACTGATTACAAGTTAGAGTTGTTTAAT 840
Patient 10 TATAGACAATTCGATCTTGTGCAGTATGATTTTACTGATTACAAGTTAGAGTTGTTIAAT 840
Patient 6 TATAGACAATTCGATCTTGTGCAGTATGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
Patient 4 TATAGACAATTCGATCTTGTGCAGTATGATT T TACTGATTACAAGTTAGAGTTGTTIAAT 840
Patient 8 TATAGACAATTCGATCTTGTACAGTATGATTTTACTGATTACAAGTTAGAGTTGTTIAAT 840
Patient 2 TATAGACAATTCGATCTTGTACAGTATGATTTTACTGATTACARGTTAGAGTTGTTTAAT 840
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Patient § TATAGACAATTCGATCTTGTACAGTATGATTTTACTGATTACARGTTAGAGTTGTI'TAAT 840

Patient 1 TATAGACAATTCGATCTTGTACAGTATGATTTTACTGATTATAAGTTAGAATTGTTTAAT 840
Fedkokdokdkkokkkdekkohdhdokkd Rokdokkkkkkdkkhdkhkkhhkd R RR Rk R Ak hdkkkb ko k

Patient 7 ARGTATTTTAAGTATTGGEGTATGAAGTATCATCCTAATACTGTGGATTGTCATAATGAT 900
Patient 9 ARGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATARTGAT 900
Patient 10 ARGTATTTTAAGTATTGGCGTATGAAGTATCATCCTAATACTCTGGATTGTGATARTGAT 900
Patient 6 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATARTGAT 900
Patient 4 AAGTATTTTARGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATANTGAT 900
Patient 8 AAGTATTTTAAGTATTGGGCTATGAAGTATCATCCTARTACTGTGGATTGTGATARTGAT 900
Patient 2 ARGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATARTGAT 900
Patient § AAGTATTTTARGTATTGGGGTATGARGTATCATCCTAATACTGTGGATTGTGATARTGAT 900
Patient 1 ARGTATTTTAAGTATTGCCGTATGAAGTATCATCCTAATACTGTGGATTCTCATAATGAT 900
*-k-l******************k***s\‘*****************************i****
Patient 7 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTARTACT 960
Patient 9 AGGTGTATTATTCATTGTCCTAATTTTAATATACTATTTAGTATGGTTTTACCTALTACT 960
Patient 10 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 6 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTARTACT 960
Patient 4 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTARTACT 960
Patient 8 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTARTACT 960
Patient 2 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTARTACT 960
Patient 5 AGGTGTATTATTCATTGTGCTAATTTTARTATACTATTTAGTATGGTTTTACCTARTACT 960
Patient 1 AGGTGTATTATTCATTGTGCTAATTTTAATATATTATTTAGTATGGTCTTACCTAATACT 960
KhKEIKKAK KRR KRT IR IRN KRR R I hA RNk h KRN ERARA NI AA® Khdhkkkokkhkn
Patient 7 TGITTTGGTCCCCTTGTTAGACARATTTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 9 TGTTTTGGTCCCCTTGT TAGACARAT TTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 10 TGTTTTGGTCCCCITGTTAGACAAAT T TTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 6 TGTTTTGGTCCCCTTGTTAGACARAT TTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 4 TGTTTTGGTCCCCTTGTTAGACARATTTTTGTAGATGGTGTACCGITTGTTGTTTCTATT 1020
Patient § TGTTTTGGTCCCCITGT TAGACAAATTTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 2 TGTTTTGGTCCCCTTGT TAGACARATTTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient § TGTTTTGGTCCCCTTGT TAGACAAATTTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 1 TGTTTTGGETCCTCTTGTTAGACAARTTTTTGTAGATGGTGTTCCGTTTGTTGTTTCARTT 1020
KEEKIEKK KK, KRR I AR AR AR IR E SR IR AN RNk * I hkkhkkhkkkkkhrr drx
Patient 7 GGTTACCATTACAAAGAGITAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 8 GGTTACCATTACAAAGAGITAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 10 GGTTACCATTACAAAGAGTTAGGTGTAGT TATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 6 GGTTACCATTACAARGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 4 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient B8 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACT TAGATGTTCACACACACCGTTAT 1080
Patient 2 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 5 GGTTACCATTACAARGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 1 GGTTACCATTATAAAGAGTTAGGTGTAGTTATGAACTTGGATGTTGATACACACCGCTAT 1080
dheddedkdekdokk kdkdokddekhdkkddokk bk kdkh kb khk kkkdok ke hk kkdkddokdd kkk
Patient 7 CGTTTGTCTCTTARAGATTITACT TCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient 9 CGTTTGTCTCTTARAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient 10 CGTTTGTCTCTTAAAGAT TTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient 6 CGTTTGTCTCTTARRGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient 4 CGTTTGTCTCTTAAAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient 8 CGCTTGTCTCTTAAAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient 2 CGTTTGTCTCTTARAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCACGTTGCATCT 1140
Patient § CGTTTGTCTCTTAAAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCACGTTGCATCT 1140
Patient 1 CGTTTGTCTCTTAARGACTTACTTCTI TATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
dh kb kkdkkkdlhdd hekkbkdodokkk ek bk dkk ok ok ke dedek ko kb ek ok
Patient 7 GCTAGTGCTCTGCITGATTTACGARCT TGTTGTTTTAGTGTAGCTGCCATTACRAGTIGET 1200
Patient 9 GCTAGTGCTCTGCTTGATTTACCAACTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 10 GCTAGTGCTCTGCTTGATTTACGAACTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 6 GCTAGTGCTCTGCITGATTTACGARCTTGT TGP I T TAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 4 GCTAGTGCTCTGCITGATTTACGARCTTGT TGT TTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 8 GCTAGTGCTCTGCTTGATTTACGARCTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 2 GCTAGTGCTCTGCITGAT TTACGAACT TGTTGT T T TAGT GTAGCTGCCATTACAAGTGGT 1200
Patient 5 GCTAGTGCTCTGCITGATTTACGAACTTGTTGTTT TAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 1 GCTAGTGCTCTGCITGAT TTACGAACT TGT TGTTTTAGTGTAGCTGCCATTACARGTGGT 1200
kg ok dkk dk R d ke ko ok dd ok dok kKR Rk Kok Rk ke k kA deok Rk k ok ke e ok ok ek ok ok ok e ke ok
Patient 7 ATAAAATTTCAAACTGTAARACCAGGTAACTTTAACCAAGACTTTTACGAGTTTGTTARA 1260
Patient 9 ATARRATTTCAAACTGTARAACCAGGTAACTTTAACCAAGACTTTTACGAGTTTGTTARA 1260
Patient 10 ATRARATTTCAAACTGTARAACCAGGTARCTTTAACCAAGACTTTTACGAGTTTGTTARA 1260
Patient 6 ATARRATTTCAAACTGTAARACCAGGTAACTTTAACCRAGACTTTTACGAGTTTGTTAAR 1260
Patient 4 ATAAAATTTCAAACTGTAARACCAGGTAACTTTAACCRAGACTTTTACGAGTTTGT TAAA 1260
Patient 8 ATARAATTTCAAACTGTTAAACCAGGTAACTTTAACCAAGACTTTTACGAGTTTGTTARA 1260
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Patient 2 ATAAARTTTCAAACTGTAAAACCAGGTAACTTTAACCAAGACTTTTACGAGTTTGTTAAA 1260
Patient 5 ATAAAATTTCAAACTGTAAAACCAGGTAACTTTAACCARGACTTTTACGAGTTTGITAAA 1260
Patient 1 ATAAAGTTTCARACTGTTAAACCAGGTAATTTTAACCAAGATTMTTTATGAGTTTGTCARA 1260

hhkkdkk khkkkhkhkkdk khkrhkhhddh dhkkhkhhbkdik Thkhkk dhkkkdhkkk Wik

patient 7 AGPARAGGCTTGTTTAARGAGGGTAGTACAGTTGATTTGAAACATTTTTTCTTTACTCAA 1320
Patient 9 AGTAAAGGCTTGT I TARAGAGGGTAGTACAGT TGATTTGARACATTTTTTCTTTACTCAR 1320
Patient 10 AGTAARGGCTTGTTTARAGAGGETAGTACAGTTGATTTGARACATTTITTCTTTACTCAA 1320
Patient 6 AGTAAAGGCTTGTTTAANGAGGGTAGTACAGT TGATTTGARACATTTTTTCTTTACTCAA 1320
Patient 4 AGTARAGGCTTGTTTAARGAGGGTAGTACAGITGATTTGARACATTTTTTCTTTACTCAA 1320
patient 8 AGTAARGGCTTGTTTARAGAGGETAGTACAGTTGATTTGARACATTTTTTCTTTACTCAA 1320
Patient 2 AGTAAAGGCTTGTMTAAAGAGCGTAGTACAGTTGATTTGARACATTTTTTCTTTACTCAR 1320
Patient 5 AGTARAGGCTTGITTARAGAGGGTAGTACAGT TGATTTGAAACATTTTTTCTTTACTCAR 1320
Patient 1 AGTAAAGGCTTGTTTAARGAGGGTAGTACAGTTGATTTGARACACITPTTCTTTACTCAA 1320
******************************************** % sk v ok s ke e o ok ke ek ok
Patient 7 GATGGTAATGCTGCAATTACTGAT TATAATTATTATARGTATAATTTACCTACTATGETT 1380
Patient 9 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
Patient 10 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGETT 1360
Patient 6 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATRATTTACCTACTATGGIT 1380
Patient 4 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGETT 1380
Patient 8 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1360
Patient 2 GATGGTARTGCTGCAATTACTGATTATARTTAT TATAAGTATARTTTACCTACTATGETT 1380
Patient 5 GATGGTAATGCTGCAATTACTGATTATARTTATTATAAGTATAATTTACCTACTATGGTT 1380
Patient 1 GATGGTAATGCTGCAAT TACTGATTATAATTATTATAAGTATAATTTACCTACTATGETT 1380
*********ﬁ***ﬁ**********************************i***********
Patient 7 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTCTTTATARATATTTTGAAATTTATGAT 1440
Patient 9 GATATTAAGCAGTTATTGTTTGTATTAGARGTTGTTTATARATATTITGARATTTATGAT 1440
Patient 10 GATATTARGCAGTTATTGTTTGTATTAGAAGTTGTTTATARATATTTTGABATTTATGAT 1440
Patient 6 GATATTAAGCAGTPRATTGTITGTATTAGAAGT TGTTTATARATATTTTGAAATTTATGAT 1440
Patient 4 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 8 GATATTAAGCAGTTATTGTTTGTATTAGAAGITGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 2 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGT TTATAAATATTTTGAAATTTATGAT 1440
Patient 5 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 1 GATATTAAGCAGITATTGTTTGTATTAGAAGTTGTTTATAAGTATTTTGAAATTTATGAT 1440
**************k********************k***** FhhrRKKKEXKRKK Kdk Kk
Patient 7 GGTGGTTGTATACCAGCATCACAAGT TATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient 9 GGTGGTTGTATACCACCATCACAAGTCATTGTTAATAATTATGATARAAGTGCTGGTTAT 1500
Patient 10 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATARTTATGATAARAGTGCTGGTTAT 1500
Patient 6 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient 4 GGTGGTTGTATACCAGCATCACAAGITATTGTTAATAAT TATGATAARAGTGCTGGTTAT 1500
Patient 8 GGTGGTTGTATACCAGCATCACAAGT TATTGTTAATAAT TATGATARARGTGCTGGTTAT 1500
Patient 2 GGTGGITGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAARAGTGCTGGTTAT 1500
Patient 5 GGTGGTTGTATACCAGCATCACAAGT TATTGPTAATARTTATGATAAAAGTGCTGGTTAT 1500
Patient 1 GGTGETTGTATACCAGCATCACAAGTTATTGTTAATAATTATGACAARAGTGCTGGTTAT 1500
FREKKKTTRNRRRRR AR AR AR K ANRR KERERKKK KKKk Kk Kk hk *rkkEkkkkkkktkkd
Patient 7 CCATTTAATARATTTGGTARAGCCAGACT TTATTATGAGGCATTATCATITGAAGAACAG 1560
Patient 9 CCATTTAATARATTTGGTARAGCCAGACT TTATTATGAGGCATTATCATTTGARGAACAG 1560
Patient 10 CCATTTAATARATTTGGTARAGCCAGACTTTATTATGAGGCATTATCATTTGARGAACAG 1560
Patient 6 CCATTTAATARATTTGGTARAGCCAGACTTTATTATGAGGCATTATCATTTGARGAACAG 1560
Patient 4 CCATTTAATARATTTGGTAAAGCCAGRCTT TATTATGAGGCATTATCATTTGAAGAACAG 1560
Patient 8 CCATTTAATARATTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAGGAACAG 1560
Patient 2 CCATTTAATRAATTTGGTARAGCCAGACTTTATTATGAGGCATTATCATTTGAGGAACAG 1560
Patient 5 CCATTTAATAAATTTGGTARAGCCAGACTTTATTATGAGGCATTATCATTTGAGGAACAG 1560
Patient 1 CCATTTAATARATTTGGTAAAGCTAGACT T TATTATGAGGCATTATCATTTGAGGAGCAG 1560
KhFFd kI kI IR KN d** ke hk HHKAKIRKTKKKAKRRKARARKNARR KRN K, hk wkk
Patient 7 AATGARATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTAACTCARATGRATTTA 1620
Patient 9 AATGAAATTTATGCATATACTARACGTARTGTTCTGCCCACCTTAACTCAAATGAAYTTA 1620
Patient 10 AATGARATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTAACTCARATGAATTTA 1620
Patient 6 ARTGAAATTTATGCATATACTARACGTAATGTTCTGCCCACCTTAACTCARATGAATTTA 1620
Patient 4 AATGARATTTATGCATATACTARACGTAATGTTCTGCCCACCTTAACTCAARTGAATTTA 1620
Patient 8 AATGAAATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTARCTCARATGAATTTA 1620
Patient 2 ARTGARRTTTATGCATATACTAMACGTARTGTTCTGCCCACCTTAACTCARATGAATTTA 1620
Patient 5 AATGARRTTTATGCATATACTARACGTARTGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 1 ARTGARRTTTATGCATATACTARACGTAATGTGITGCCCACTTTAACTCARATGAATTTA 1620
deddedededededede ek de ek ok e dede de ok de ek ok ke e dek ok ok dede ke hokok ek de ok o ke ok e e b e ok e
Patient 7 ARATATGCTATCAGTGCTAARGARTAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 9 ARATATGCTATCAGTGCTARGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 10 AAATATGCTATCAGTGCTAAGRATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTIAGT 1680
Patient 6 ARATATGCTATCAGTGCTAAGAATAGAGCT CGCACTGTAGCAGETGTTTCTATTCTTAGT 1680
patient 4 ARATATGCTATCAGTGCTAAGRATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTACT 1680
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Patient § ARATATGCTATCAGTGCTAAGARTAGAGCTCGCACTGTAGCAGGTGT TTCTATTCITAGT 1680
Patient 2 ARATATGCTATCAGTCCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCITAGT 1680
Patient 5 AAATATGCTATCAGTGCTARGAATAGAGCTCGCACTGTAGCAGGTGITTCTATTCTTAGT 1680
Patient 1 RAATATGCTATTAGTGCTAAGARTAGAGCTCGTACTGTTGCAGGTGTTTCCATTCITAGT 1680
hdekhkdeddekhdk hkdkkddkkbhhhhdkrhhhdd dhkdhdkdr hkdkhdkdedkhhhk khkkkhhokk
Patient 7 ACTATGACAGECCGAATGTTCCATCAARRATGTTTGAAGAGTATAGCAGCTACCCGAGET 1740
Patient 9 ACTATGACAGGCCGAATGTTCCATCAARRATGT TTGAAGAGTATAGCAGCTACCCEAGGT 1740
Patient 10 ACTATGACAGGCCGAATGTTCCATCAARAATGT TTGAAGAGTATAGCAGCTACCCGAGET 1740
Patient 6 ACTATGACAGGCCGAATGTTCCATCAARRATGT TTGAAGAGTATAGCAGCTACCCGAGET 1740
patient 4 ACTATGACAGGCCGAATGTITCCATCAARRATGT TTGAAGAGTATAGCAGCTACCCGAGGT 1740
Patient 8 ACTATGACAGGCCGAATGTTCCATCAAAAATGT TTGAAGAGTATAGCAGCCACCCEAGET 1740
Patient 2 ACTATGACAGGCCGAATGTTCCATCAARAATGTTTGAAGAGTATAGCAGCTACCCGAGET 1740
Patient § ACTATGACAGGCCGAATGITCCATCAARRATGT TTGAAGAGTATAGCAGCTACCCGAGGT 1740
Patient 1 ACTATGACAGGTCGAATGTTTCATCAAAARTGTTTGAAGAGTATACCAGCTACTCGTGGT 1740
kkkkkhkkhkkdk dokkdkdhhd hkkkkdhkhkkrhh kb hhhk Ak ke kb s *d *h wd ok
Patient 7 GTTCCTGTTGTTATAGGAACCACTARATTTTATGGTGETTGGCACGATATGTTACGTCAT 1800
Patient 9 GITCCTGTTGTTATAGEARCCACTARATTTTATGGTGCTTCCGACGATATGTTACGTCAT 1800
Patient 10 GITCCTGTTGTTATAGEAACCACTAARTTTTATGGTGCTTGEGACGATATGTTACGICAT 1800
pPatient 6 6TTCCTGITGITATAGGAACCACTARATTTTATGGTGGTTGGGACGATATGTTACGTCAT 1800
Patient 4 GTTCCTGITGTTATAGGAACCACTARAT TTTATGETGGTTGCGACGATATGTTACGTCAT 1800
Patient 8 GTTCCTGTTGITATAGGARCCACTARATTTTATGGTGGTTGGEACGATATGTTACGTCAT 1800
Patient 2 6TTCCTGTTGTTATAGGAACCACTARATTTTATGGTGGT TGGGACGATATGTTACGTCAT 1800
patient 5 GTTCCTGITGTTATAGGAACCACTARATTTTATGGTGGTTGGGACGATATGTTACGTCAT 1800
Patient 1 GTTCCTEITGTTATAGGAACTACTAAATT TTATGGTGGCTGGGATGATATGTTACGCCAT 1800
dedededkdkhkhdkokdddehhhkhdhh hhkddekhkhdok ok ok bk ok Fedehhhdkdkhkkk hkKk
Patient 7 CTTATAARGGATGITGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
Patient 9 CTTATAAAGGATGITGACRACCCTGTTCTTATGGGTTGGGATTATCCTARATGTGATCGT 1860
Patient 10 CTTATAAAGGATGTTGACAACCCTGTTCITATGGETTGGGATTATCCTAARTGTGATCGT 1860
Patient 6 CTTATAARGGATGITGACAACCCTGTTCTTATGGETTGGGATTATCCTARATGTGATCGT 1860
Patient 4 CTTATAAAGGATGITGACAACCCTGTTCTTATGGETTGGGATTATCCTABATGTGATCGT 1860
Patient 8 CTTATAAAGGATGITGACAACCCTGTTCTTATGGGTTGGGATTATCCTARATGTGATCGT 1860
Patient 2 CTTATARAGGATGITGACAACCCTGTTCTTATGGGTTGGGATTATCCTARATGTGATCGT 1860
Patient 5 CITATARRGGATGTTGACAACCCTGTTCT TATGGGTTGEGATTATCCTARATGTGATCET 1860
Patient 1 CTTATARAGGATGITGACAACCCTGTTCT TATGGGTTGGGATTATCCTARATGTGATCGT 1860
********i***************k****k******************************
Patient 7 GCTATGCCARRTATTTTGCGTAT TGTTAGTAGT TTAGT TTTGGCCCECARACATGAATTT 1920
Patient 9 GCTATGCCARATATTTTGCGTATTGT TAGTAGT TTAGT TTTGGCCCGCARACATGAATTT 1920
Patient 10 GCTATGCCAARTATTTTGCGTATTGTTAGTAGTTTAGT TTTGGCCCGCARACATGAATTT 1920
Patient 6 GCTATGCCAARTATTTTGCETATTGTTAGTAGT TTAGTTTTGGCCCGCARACATGAATTT 1920
Patient 4 GCTATGCCARATATTTTGCGTATTGTTAGTAGTTTAGT TTTGGCCCGCARACATGAATTT 1920
Patient 8 GCTATGCCAARTATTTTGCGTATTGT TAGTAGT TTAGTTTTGGCCCGCARACATGAATTT 1920
Patient 2 GCTATGCCARATATTTTIGCGTATTGTTAGTAGT TTAGTTTTGGCCCGCARACATGAATTT 1920
Patient 5 GCTATGCCARATAT M TGCCTATTGTTAGTAGTTTAGTTTT GGCCCGCARACATGAATTT 1920
Patient 1 GCCATGCCRRATATTTTGCGTATTGT TAGTAGTTTAGT TTTGGCTCGTARACATGRATTT 1920
L s e I R R ek, kkkkkkdkdokkkk
Patient 7 TGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGRARTGAATGTGCTCAAGTTTTGAGT 1980
Patient 9 TGTTGITCACATGGTGATAGATTT TATCGCCTTGCGARTGAATGTGCTCAAGTTTTEAGT 1980
pPatient 10 TGTTGTTCACATGGTCATAGATTTTATCGCCTTGCGARTCAATGTGCTCAAGTTTTGAGT 1980
Patient 6 TGTTGITCACATGGTGATAGATTTTATCGCCTTGCGRATGARTGTGCTCARGTTTTGAGT 1980
Patient 4 TGTTGITCACATGCTGATAGATT TTATCGCCTTGCGARTGAATGTGCTCAAGT TTTGAGT 1980
Patient 8 TGTTGI TCACATGGTGATAGATTCTATCGCCITGCGRATGAATGTGCACAAGTTTTGAGT 1980
Patient 2 TGTTGITCACATGGTGATAGATT T TATCGCCTTGCGARTGAATGTGCTCAAGTTTTGAGT 1980
Patient 5 TGTTGTTCACATGETGATAGATTTTATCGCCTTGCGAATGAATGTGCTCAAGTTTIGAGT 1980
Patient 1 . TGTTGTTCACATGGTGATAGATICTATCGCCTTGCGARTGARTGTGCTCAAGTTTTGAGT 1980
kkkhkhhkdhkhhhhkkhhdedodh ddhkdhkbkdk kb kb hd kb kdkhd st *khddhhdberh
Patient 7 GARATAGTTATGTGTGGCGGTTGC TATTATGT TARGCCTGGTGGTACTAGCAGTGETGAT 2040
Patient 9 GRARTAGTTATGTGTCGCGGTTGCTATTATCTTAAGCCTGETGETACTAGCAGTGGTGAT 2040
Patient 10 GAAATAGTTATGTGTGGCGGTTGCTATTATGT TAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 6 GAAATAGTTATGTGTGGCGGTTGCTATTATGT TAAGCCTGGTGETACTAGCAGTGGTGAT 2040
Patient 4 GRAATAGTTATGTGTGECGETTGCTATTATGT TAAGCCTGGTGETACTAGCAGTGGTGAT 2040
Patient 8 GAAATAGTTATGTGTEGCGGTTGCTATTATGTTAAGCCTCETGGTACTAGCAGTGGTGAT 2040
Patient 2 GAAATAGTTATGTGTEECCGTTGCTATTATGT TAAGCCTGGTGETACTAGCAGTGGGAT 2040
Patient § GARATAGTTATGTGTGGCGGTTGCTATTATGT TAAGCCTGGTGETACTAGCAGTGETGAT 2040
Patient 1 GARATAGTTATGTGTGGCGETTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGIGAT 2040

******************************************k*************ﬂ***

Patient 7 GCAACTACTGCTTTTGCTAATTCTGTTTTTARTATATGTCAGGCTGTTACTGCTAACGTT 2100
Patient 9 GCAACTACTGCTTTTGCTAATTCTGT T TTTAATATATGTCAGGCTGTTACTGCTAACGTT 2100
Patient 10 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAACGTT 2100
Patient 6 GCARCTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAACGTT 2100
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Patient 4 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAACGTT 2100
Patient 8 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTARTGTT 2100
Patient 2 GCAACTACTGCTTITTGCTAATTCTGTTTTTAATATATGTCAGGCTCTTACTGCTAATGTT 2100
Patient § GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAATGTT 2100
Patient 1 GCRACCACTGCTITTGCTAACTCTGTTTTTAATATATGTCAAGCTGTTACTGCTAATGTT 2100
fekdkkk Fhkkkkhhkhdkhkdkhh khkdekkh kb h kb hhhdd ok kR kkkkhkhkkkhkkhkhd *ihk
Patient 7 TETTCTCTTATGGCCTGTAATGEGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
Patient 9 TGTTCTCTTATGGCCTGTAATGGCCATARGAT TGAAGATTTAAGTATACGCARTTTACAA 2160
Patient 10 TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAR 2160
Patient 6 TGTTCTCTTATGGCCTGTARTGGCCATARGAT TGARGATTTAAGTATACGCAATTTACAA 2160
Patient 4 TGTTCTCTTATGGCCTGTARTGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
Patient 8 TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
Patient 2 TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGARGAT TTAAGTATACGCAATTTACAA 2160
Patient 5 TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTARGTATACGCAATTTACAA 2160
Patient 1 TGTTCTCTTATGGCTTGTARTGGCCATARGATTGARGAT TTAAGTATACGCAATTTACAR 2160
dhkkkdkkhhkkdhdd dkddkkkkdkkdhk bk ddkkh ke kb hedkk ke kdede bk dededek kb hvdd .
Patient 7 ARACGCTTATACTCTAATGTTTATCGTACAGAT TATGTTGATTATACATTTGTTAATGAG 2220
Patient 9 ARACGCTTATACTCTAATGTTTATCGTACAGATTATGT TGATTATACATTTGTTAATGAG 2220
Patient 10 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 6 AARCGCTTATACTCTAATGTTTATCGTACAGATTATGT TGATTATACATTTGTTAATGAG 2220
Patient 4 ARACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 8 AARCGCTTATACTCTAATGTTTATCGTACAGATTATGT TGATTATACATTTGTTAATGAG 2220
Patient 2 AAACGCTTATACTCTAATGTTTATCGTBCAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 5 ARRCGCTTATACTCTARTGTTTATCGTACAGATTATGTTGAT TATACATTTGTTAATGAG 2220
Patient 1 ARACGCTTATACTCTAATGTTTATCGTACAGATTATGT TGATTATACATTTGTTAATGAG 2220
*************#******************************************k***
Patient 7 TATTATGAATT TTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGETGTTGTC 2280
Patient 9 TATTATGAATTTTTATGTAAGCAT TTTAGTATGATGAT T TTGAGT GATGATGETGTTGTC 2280
Patient 10 TATTATGAARTTTTTATGTARGCAT T T TAGTATGATGATTTTGAGTGATGATGGTCT'IGTC 2280
Patient 6 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATT TTGAGTGATGATEGTGTTGTC 2280
Patient 4 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATT TTGAGTGATGATGGTGTTGTC 2280
Patient 8 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTC 2280
Patient 2 TATTATGAATTTTTATGTAAGCAT TTTAGTATGATGATTTTGAGTGATGATGGTGTIGTC 2280
Patient 5 TATTATGAATTT TTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTICTC 2280
Patient 1 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATT TTGAGTGATGATGGTGTTGTT 2280
**r******t**t*k**********t*********************************
Patient 7 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 9 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 10 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 6 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 4 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 8 TGTTATAACTCTGATTATGCTAATAAGGGTTATATAGCTAATATAAGTGCTTTTCAACAA 2340
Patient 2 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCABCAA 2340
Patient 5 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAHCAA 2340
Patient 1 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCCAATATARGTGTTTTTCAACAA 2340
HKHAKKK KX AN KAF KRN KAT AR Ak kR kkkhhohhddhn Fhkhkhkktdh kdhhhkkkvikkk
Patient 7 GTTTTGTACTATCAGAATAATGTTTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
PatientVS GTTTTGTACTATCAGAATAATGTTTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 10 GTTTTGTACTATCAGAATAATGTTTTTATGTCTGAATCTHAATGTTGGGTTGAAAATGAT 2400
Patient 6 GITTTGTACTATCAGRATAATGITT T TATGTCTGAATCTARATGPTGGGCTTGARAATGAT 2400
Patient 4 GITTTTGTACTATCAGAATAATGTTTTPATGTCTGAATCTARATGTTGGGT TGARRATGAT 2400
Patient 8 GTTTTGTACTATCAGAATRATGTCTTTATGTCTGAATCTARAPGTTGGGITGAAARTGAT 2400
Patient 2 GTTTTGTACTATCAGAATAATGTCTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 5 GTTTTGTACTATCAGAATAATGTCTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 1 GTTTTGTACTATCAGAATAACGTTTTTATGTCTGAATCTARATGTTGGCTTGAAAANGAT 2400
Fkkkkhkkkkdhkdrdhdkk ks *k Fokdekkkhkkhkhkkhk bk kb kA h kb hh kA bk h Ak kwd
Patient 7 ATTACTAATGGTCCTCATGAATTTIGTTCCCAACATACTATGTTCCTTAAGATAGATGGT 2460
Patient 9 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 10 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTARGATAGATGGT 2460
Patient 6 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAARGATAGATGGT 2460
Patient 4 ATTACTAATGGTCCTCATGRATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 8 ATTACTAATGGTCCTCATGAATTTTGTTCCCARCATACTATGTTGGTTAAGATAGATGET 2460
Patient 2 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTAGTTAAGATAGATGET 2460
Patient 5 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTAGT TAAGATAGATGGT 2460
Patient 1 ATTACTAATGGTCCTCATGAATTCTGTTCACAACATACTATGTTGGTTAAGATAGATGGT 2460
ko kdkdedk ko k k ke khk ek hhdkk Kk ok kkdedek kbW kdedhk ke e e e ok ke e e e e e e bk e ok
Patient 7 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTCTAGGAGCTGETTGTTTIGTT 2520
Patient 9 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTCTAGGAGCTGGTTGTTTTGTT 2520
Patient 10 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTCTAGGAGCTGGTTGTTTTGCTT 2520
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GATTATGITTATTTACCATATCCAGATCCTTCTAGAATTCTAGGAGCTGGTTGTTITGIT 2520

Patient 6
Patient 4 GATTATGITTATTTACCATATCCAGATCCTTCTAGRATTCTAGGAGCTGGTTGTTTITGTIT 2520
Patient 8 GATTATGITTATTTACCATATCCAGATCCTTCTAGAATCTTAGGAGCTGETTGTTTTGTT 2520
Patient 2 GATTATGITTATTTACCATATCCAGATCCTTCTAGAATTTTAGGAGCTGGTTGTTITGTT 2520
Patient 5 GATTATGITTATTTACCATATCCAGATCCTTCTAGAATTTTAGGAGCTGGTTGTTITGTT 2520
Patient 1 GACTATGTTTATCTACCCTATCCAGACCCTTCTAGAATTTTAGGACCTCCTTIGTTTTGTT 2520
kk hkdkkkdkkdok kbkk kkkdkdokh dedkokhdokok ok h Fedrddhdede ok dedede ok ok e hrode ko ok
Patient 7 GATGATTTATTGAAGACTGACAGTGT TCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 9 GATGATTTATTGRAGACTGATAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 10 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 6 GATGATTTATTGAAGACTGACAGTGT TCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 4 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 8 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 2 GATGATTTATTGAAGACTGACAGTATTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 5 GATGATTTATTGARGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 1 GATGATTTATTGRAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Kidkhhkhkdk kR Rde T RRR Fhk Kk h kI dd Ik Ak Ak hr kb khkhhhkk bk hhdd
Patient 7 GATGCTTACCCTTTAGTATATCATGAAAATGAAGARTACCAAAAAGTCTTTCGTGTATAT 2640
patient 9 GATGCTTACCCTTTAGTATATCATGAARATGAAGAATACCARRRAGTCTTTCGTGTATAT 2640
Patient 10 GATGCTTACCCTITAGTATATCATGAAAATGAAGAATACCAARRAGTCTTTCGTGTATAT 2640
Patient 6 GATGCTTACCCTTTAGTATATCATGARAATGAAGAATACCARARAGTCTTTCGTGTATAT 2640
Patient 4 GATGCTTACCCTTTAGTATATCATGAAAATGAAGAATACCAAARAGTCTTTCGTGTATAT 2640
Patient 8 GATGCTTACCCTTTAGTATATCATGAAAATGAAGAATACCAAARAGTCTTTCGCGTATAT 2640
Patient 2 GATGCTTACCCTTTAGTACATCATGAAAATGAAGAATACCAARAAGTCTTTCGTGTATAT 2640
Patient 5 GATGCTTACCCTTTAGTACATCATGARAATGAAGAATACCARARAGTCTTTCGTGTATAT 2640
Patient 1 GATGCTTACCCTTTAGTACACCATGARAATGAAGARTACCARARAGT TTTTCGTGTATAT 2640
khhhkhhhhkbdhhkhdkd d hkhkkbkhdhhhhkdhhhhdhhhhkdhkd *h*kk hhhhksk
Patient 7 TTAGAATATATARAARAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 9 TTAGAATATATAAAAAAACTGTATAARTGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 10 TTAGARATATATARARRAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 6 TTAGAATATATAARARAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 4 TTAGAATATATARAARAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 8 TTAGAATATATARAAAAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 2 TTAGRATATATAAAAARACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 5 TTAGAATATATAARAARACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 1 TTAGAATATATAAAAAAACTATATAATGATCTTGGTARTCAGATCTTAGATAGTTATAGT 2700
L R R R g R i g R Y % 3 kkdkkkhkhkhhkhhkhhdkhhkdkhk
Patient 7 GTTATTTTAAGTACTTGTGATGCTTTARAGTTTACTGAAGAATCATTTTACAAGAATATG 2760
Patient 9 GTTATTTTAAGTACTTGTGATGGTTTAAAGTTTACTGAAGAATCATTTTACARGAATATG 2760
Patient 10 GTTATTTTAAGTACTTGTGATGGTTTAAAGT I TACTGAAGAATCATTTTACARGAATATG 2760
Patient 6 GTTATTTTARGTACTIGTGATGGTTTARAGTTTACTGAAGAATCATTTTACAAGAATATG 2760
Patient 4 GTTATTTTAAGTACTTGTGATGGTTTAAAGTTTACTGAAGAATCATTTTACAAGAATATG 2760
Patient 8 GTTATTTTAAGTACTTGTGATGGTTTARAGT TTACTGAAGAATCATTTTACARGAATATG 2760
Patient 2 GTTATTTTARGTACTTGTGATGGTTTARAGT TTACTGAAGAATCATTTTACAAGAATATG 2760
Patient 5 GTTATTTTAAGTACTTGTGATGCGTTTAAAGTTTACTGAAGAATCATTTTACAAGAATATG 2760
Patient 1 GTTATTTTARGTACTTGTGATGGTTTARAGTTCACTGATGAATCATTTTATARGAATATG 2760
kkkkddkkkkhdk kb hkhhhkhkkhdk kN hh hkkkk hhkdkhdkhdkdhwk %k ek ok ke ke ok
Patient 7 TATTTAAAAAGTGCCGTGATGCAG 2784
Patient 9 TATTTAAAARGTGCCGTGATGCAG 2784
Patient 1D TATTTAAAARGTGCCGTGATGCAG 2784
Patient 6 TATTTAAARAGTGCCGTGATGCAG 2784
Patient 4 TATTTARAANGTGCCGTGATGCAG 2784
Patient 8 TATTTAARAAGTGCCGTGATGCAG 2784
Patient 2 TATTTAABAAGTGCCGTGATGCAG 2784
Patient 5 TATTTAABRAAGTGCCGTGATGCAG 2784
Patient 1 TATTTAAAARGTGCCGTGATGCAG 2764

KhRKKIKRIIKRFAF AR R RSN H K
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Fig. 13, Multiple alignment of the spike genes of CoV-HKU1 from patients 1,2, 4,5, 6,7, 8, 9, and 10,

Patient 6 ATGTTATTAATTATTTTTATITTGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 9 ATGTTATTAATTATTTTTATTTTGCCTACAACATTAGCTGTTATAGGTGATTTTARTTGT 60
Patient 10 ATGTTATTAATTATTTTTATTTTGCCTACAACATTAGCTGITATAGGTGATTTTAATTGT 60
Patient 5 ATGTTATTAATTATTTTTATTTTGCCTACRACATTAGCTGTTATAGGTGATTTTARTTGT 60
Patient 4 ATGTTATTAATTATTTTTATTITGCCTACAACATTAGCTGTTATAGGTGATTTTARTTGT 60
Patient 7 ATGTTATTAATTATTTTTATTTTGCCTACRACATTAGCTGTTATAGGTGATTTTARTTGT 60
Patient 2 ATGTTATTAATTATTTTTATTTTGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 1 ATGTTTTTAATTATTTTTATTTTGCCTACAACACTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 8 ATGTTTTTAATTATTTTTATTTTGCCTACAACACTAGCTGTITATAGGTGATTTTAATTGT 60
KRk dk ARKERRKRF IR K dh ok khdokkdhkdekddh kb ddkddkkrkhdkdkbbhrkdod
Patient 6 ACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 9 ACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 10 ACTAATTTTGCTATTAATGATTTARACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 5 ACTAATTTTGCTATTAARTGATTTARACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 4 ACTAATTTTGCTATTAATGATTTARACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 7 ACTAATTTTGCTATTARTGATTTAAACACCACAGTTCCTCGCATARGTGAGTATGTTGYG 120
Patient 2 ACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 1 ACTAACTCTTTTATTARTGATTATAATAARRCCATTICCGCCTATARGCGAGGATGTTGTT 120
Patient 8 ACTAACTCTTTTATTAATGATTATAATAARACCATTCCGCGTATAAGCGAGGATGTTGIT 120
Shededdk h ok kdekkkdkhokkkd  dkk ok kh kkkk kk hkkkh xEkk kkkkkkw
Patient 6 GATGTTTCTTATGGTTTGGGTACATATTATATACTTIGATCGTGTTTATTTARATACTACT 180
Patient 9 GATGTTTCTTATCGTTTGCGTACATATTATATACTTGATCGCIGTTTATTTARATACTACT 180
Patient 10 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTARATACTACT 180
Patient 5 GATGTTTCITATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTARATACTACT 180
Patient 4 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTIGTTTATTTARATACTACT 180
Patient 7 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 2 GATGTTTCTTATGGTTTGGCTACATATTATATACTTGATCCTGTTTATTTARATACTACT 180
Patient 1 GATGTATCTCITGGTTTGGGCACATATTATGTTCTTAACCGTGTTTATTTAAATACTACC 180
Patient 8 GATGTATCTCTTGGTTTGGGCACATATTATGTTCTTAACCGTGTTTATTTAAATACTACC -180
Fhdedde ddek  hkdkkk ko kAN khk Kk dkk ok kkkhokdeddkkok ik kekkokkk ko
Patient 6 ATATTATTTACTGGTTATTTCCCTARATCTGGTGCCAATTTTAGGGATCTATCTTTARAR 240
Patient 9 ATATTATTTACTGGITATTTCCCTAARTCTGGTGCCAATTTTAGGGATCTATCTTTAAAR 240
Patient 10 ATATTATTTACTGGTTATTTCCCTAAATCTGGTGCCARTTTTAGGGATCTATCTTTAAAR 240
Patient 5 ATATTATTTACTGGTTATTTCCCTAARRTCTGGTGCCAATTTTAGGGATCTATCTTTARAR 240
Patient 4 ATATTATTTACTGGTTATTTCCCTARATCTGGTGCCAATTTTAGGGATCTATCTTTARRR 240
Patient 7 ATATTATTTACTGGTTATTTCCCTARATCTGGTGCCAATTTTAGGGATCTATCTTTARAR 240
Patient 2 ATATTATTTACTGGTTATTTCCCTAAATCTGGTGCCAATTTTAGGGATCTATCTTTAARA 240
Patient 1 TTGTTATTTACAGGTTATTTTCCTAAATCTGGTGCTAATTTTAGAGACTTGGCTTTARRG 240
Patient 8 TTGITATTTACGGGTTATTTICCTAAATCTGGTGCTAACTTTAGAGACTTGGCTTTARAG 240
* kkdkkkkkk Fhkkkdhokk kkdkhkdkkddkkdkdd kk Akdrkk kd ok kkkkkd
Patient 6 GGTACTACATATTTGAGTACTCTTTGGTATCAGAAARCCCTTTTTATCTGATTTTAATART 300
Patient 9 GGTACTACATATTTGAGTACTCTTTGGTATCAGAARCCCTTTTTATCTGATTTTAATART 300
Patient 10 GGTACTACATATTTGAGTACTCTTTGGTATCAGAAACCCTTTTTATCTGATTTTAATAAT 300
Patient 5 GGTACTACATATTTGAGTACTCTTTGGTATCAGAAACCCTTTTTATCTGATTTTAATAAT 300
Patient 4 GGTACTACATATTTGAGTACTCTTTGGTATCAGAAACCCTTTTTATCTGATTTTAATAAT 300
Patient 7 GGTACTACATATTTGAGTACTCTTTGGTATCAGAAACCCTTTTTATCTGATTTTAATAAT 300
Patient 2 GGTACTACATATTTGAGTACTCTITTGGTATCAGAAACCCTTTTTATCTGATTTTAATART 300
Patient 1 GGTTCTAAATATTTGAGTACTCTCTGGTATAAACCACCTTTTCTGTCAGATTTTAATAAT 300
Patient 8 GGTTCTATATATTTGAGTACTCTCTGGTATARACCACCTITTCTGTCAGATTTTAATAAT 300
KRK KHK kkkkkk kR kkRhk hkkkkR K Kkk kkk ok Kk Rk RRARRh KR RR
Patient 6 GGTATTTTTTCTAGAGTTARGAATACTARGTTGTATGTTAATARRACTTTGTATAGTGAG 360
Patient 9 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATGTTAATARAACTTTGTATAGTGAG 360
Patient 10 GGTATTTTTTCTAGAGT TARGAATACTAAGTTGTATGTTAATARAACTTITGTATAGTGAG 360
Patient 5 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATGTTAATARAACTTTGTATAGTGAG 360
Patient 4 GGTATTTTTTCTAGAGT TARGRATACTAAGTTGTATGTTAATARAACTTTGTATAGTGAG 360
Patient 7 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATGTTAATARAACTTTGTATAGTGAG 360
Patient 2 GGTATTTTTTCTAGAGTTARGARATACTRAGTTGTATGTTAATARAACTTTGTATAGTGAG 360
Patient 1 GGTATTTTTTCTARGGTTAAGAATACTAAGTTATATGTTAATAATACTT'TGTATAGTGAA 360
Patient 8 GGTATTTTTTCTAAGGT TAAGAATACTAAGTTATATGTTAATAATACTTTGTATAGTGAR 360
HERKKKRFRIRKAE  hhhkkkhh kR dhthhh hdohhdkdhhhkdk ARKkkrxdhhdhik
Patient 6 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAR 420
Patient 9 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patient 10 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patient 5 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAR 420
Patient 4 TTTAGTACTATAGTTATAGGTAGT GTTTTTATTAACARCTCTTATACTATTGTTGTTCAR 420
Patient 7 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patient 2 TTTAGTACTATAGT TATAGGTAGTGTTTTTATTAACARCTCTTATACTATTGTTGTTCAA 420
Patient 1 TTTAGTACTATAGTTATAGGTAGTCTTTTTGTTAATACTTCTTATACTATTGTTGITCAA 420
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Patient 8 TTTAGTACTATAGITATAGGTAGTIGTTTTTGT TAATACTTCTTATACTATTGTTGTTCAA 420
Kk kkkkkkhkhhhhkhhhkdhkdkhdhhbhhh Fhkhk *  hkhdrhhhhhkhhrkrknhrr

Patient 6 CCTCATAATGGIGITTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient ¢ CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
patient 10 CCTCATAATGGTGTITTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 5 CCTCATAATGGTCTTTTGGAGATTACAGCTTGTCAATACACTATGIGTGAGTATCCTCAT 480
Patient 4 CCTCATAATGGTGTT TTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 7 CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 2 CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 1 CCTCACAATGGTATTTTGGAGATTACAGCTTGTCAGTATACTATGTGTGAATATCCTCAC 480
Patient 8 CCTCATAATGGTATTTTGGAGATTACAGCTTGTCAGTATACTATGTGTGAATATCCTCAC 480
Fkkdkk kkkkdkdk khkkhkhkkkkhkkbkhdkkhhhdk kk kkhkkkkhkhkd Ihkhkkhhk
Patient 6 ACTATTTGTAAATCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATARATCTGAA 540
Patient 9 ACPATTTGTAAATCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATAAATCTGAA 540
Patient 10 ACTATTTGTAARTCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATAAATCTGAA 540
Patient 5 ACTATTTGTAAATCTAAAGGTAGTTCTCGTAATGARTCTTGGCATTTTGATAAATCTGAR 540
patient 4 ACTATTTGTARATCTAAAGGTAGTTCTCGTAATGARTCTTGGCATTTTGATARATCTGAA 540
Patient 7 ACTATTTGTAAATCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATARATCTGAA 540
Patient 2 ACTATTTGTAAATCTAAAGGTAGTTCTCGTARTGRATCTTGGCATTTTGATAAATCTGAR 540
Patient 1 ACTGTTTGTAAGTCTARGGGTAGTATTCCTAATGARTCTTGGCACATTGATTCTTCCGAA 540
Patient 8 ACTGTTTGTAAGTCTAAGGGTAGTATTCGTAATGAATCTTGGCACATTGATTCTTCGGAA 540
sk dokdekdokk hdkkkdk Rkkdkdok  kkdkkkkokkkokkkkdkkkkh  hkhkk k% Ak
Patient 6 CCTTTGTGTCTGTTCAAGAARAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 9 CCTTTGTGTCTGTTCAAGRARAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 10 CCTTIGTGTCTGTTCAAGARRAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 5 CCTTTGTGTCTGTTCAAGARAAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 4 CCTTTGTGTCTGTTCAAGAARAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTIT 600
Patient 7 CCTTTGTGTCTGTTCAAGAAARATTTTACT TATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 2 CCTTTGTGTCTGTTCAAGARAAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 1 CCTTTATGCTTGTTTAAGAARAATTTTACTTATAATGTTTCTGCAGATTGGCTGTATTTT 600
Patient 8 CCTTTATGCTTGTTTAAGARAAATTTTACTTATAATGTTTCTGCAGATTGGCTGTATTIT 600
Fhddk ok kkkk kkkkkkokkkkkkk bk k kb khkkAkkh Rokdekddkkk khk ok kA
Patient 6 CATTTTTATCAAGRACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 9 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 10 CATTTTTATCAAGARCGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 5 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 4 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 7 CATTTTTATCAAGARCGTGGCACTTTTTATGCT TATTATGCTGATTCTGGCATGCCTACT 660
Patient 2 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 1 CATTTTTATCAAGAACGTGGTGTTTTTTATGCATAT TATGCAGATGTAGGTATGCCTACC 660
Patient 8 CATTTTTATCAAGAACGTGGTGTTTTTTATGCATATTATGCAGATGTAGGTATGCCPACC 660
Fohkkdkokkkkh kK E R AR K LK Kkkkkhdxk hhkhhhkk *kk kk kkkkkkkk
Patient 6 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient 9 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTCCCTTTE 720
Patient 10 ACTTTTTTATTTAGTTIGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient 5 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient 4 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTE 720
Patient 7 ACTTTTTTATTTAGTITGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTCCCITTE 720
Patient 2 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient 1 ACTTTCTTATTIAGTTTATATTTAGGTACTATTTTATCTCATTATTATGTTATGCCTTTG 720
Patient 8 ACTTTCTTATTTAGTCTATATTTAGGTACTATTTTATCTCATTATTATGTTATGCCTTTG 720
Khkkd RHKKKIKRK * hhh Kk KFRIKK FhAA Rk kb hkdkkdohkd Kkkhwkhh
Patient 6 ACTTGTAATGCTATATCTTCTAATACTGATARTGAGACTTTACAATATTGGGTCACACCT 780
Patient 9 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTCACACCT 780
Patient 10 ACTTGTAATGCTATATCTTCTAATACTGATARTGAGACTTTACRATATTGGGTCACACCT 760
Patient 5 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTCACACCT 780
Patient 4 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTCACACCT 780
Patient 7 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTCACACCT 780
Patient 2 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTTACACCT 780
Patient 1 ACTTGTAAGGCTATATCTTCAARTACTGACARTGAAACTTTAGAATATTGGGTTACACCG 780
Patient 8 ACTTGTAATGCTATATCTTCAAATACTGACAATGAAACTTTAGAATATTGGGTTACACCG 780
dedekdededede Sedededkdkkdededde dekdddkde dd ks dokekokokdr ok dekedokde dededk ok
Patient 6 TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCGTT 840
Patient 9 TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 10 TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 5 TTGTCTARACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 4 TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 7 TTGTCTAAACGCCAARTATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT B840
Patient 2 TTGTCTARACGCCAATATCTTCTTAAATTTGACAARCCGTGGTGTTATTACTAATGCTGTT 840
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Patient 1 CTATCTAGACGTCAGTATCTTCTTAATTTTGATGAGCACGGTGTTATTACTAATGCCGTT 840

Patient 9§ CTATCTAGACGTCAGTATCTTCTTAATTTTGATGAGCACGGTGTTATTACTRATGCCGTT 840
koKEEER KEE KE Kk RRIEIERKK Kkkkk ok ok hkkkdkkkkkdokdeokkk ke kwk

Patient 6 GATTGTTCTAGTAGT TTCTTTAGCGAGATTCAATGTAAAACTAAATCTTTATTACCTAAT 900
Patient 9 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAARCTAAATCTTTATTACCTAAT 900
patient 10 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAAATCTTTATTACCTAAT 900
Patient 5 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAARCTAAATCTTTATTACCTAAT 900
Patient ¢ GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTARAACTARATCTTTATTACCTART 900
Patient 7 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAAATCTTIATTACCTAAT 900
Patient 2 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATCTABAACTAAATCTTTATTACCTAAT 500
Patient 1 GATTGTTCAAGTAGT TTTCTTAGTGAGATTCAATGTAAARCTCAATCTTTTGCACCTAAT 900
Patient 8 GATTGTTCAAGTAGTTTTCTTAGTGAGATTCAATGTAAAACTCAATCTTTTGCACCTAAT 900
kkkkkkkde kxhkhkkkdhr kkFkk hkkdkkhkhhdodhkdkhrhkd tdkkkhk % % ek ek ok
patient 6 ACTGGTGITTATGACTTATCTGGTTTTACTGT TAAGCCTGTTGCARCTGTACATCGTCGT 960
Patient § ACTGGTGITTATGACTTATCTGCTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCET 960
Patient 10 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 5 ACTGGTGTTTATGACTTATCTGGTTTTACTGT TAAGCCTGTTGCAACTGTACATCETCGT 960
Patient 4 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 7 ACTGGTGTTTATGACTTATCTGGTTTTACTGT TAAGCCTGTTGCARCTGTACATCGTCGT 960
Patient 2 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTARGCCTGTTGCARCTGTACATCGTCGT 960
patient 1 ACTGGTGTTTATGATTTGTCTGGTITTACTGTARAGCCTGTTGCARCTGTTTATCGTCGE 960
Patient 8 ACTGGTGTTTATGATTTGTCTGCTTTTACTGTAAAGCCTGTTGCAACTGTTTATCGTCEG 960
dededededdkdededeskde dedeh ok deode e v g v e de ok ok e ek ok e e e de de ok e e e koo ok e ke de ke o *kkkhkk
Patient 6 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTARCAATTTTAATGTACCCTCA 1020
Patient 9 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
patient 10 ATTCCTGATTTACCTGATTGTGACATTGATARATGGCTTARCARTTTTAATGTACCCTCA 1020
Patient 5 ATTCCTGATTTACCTGATTGTGACATTGATARATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 4 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 7 ATTCCTGATTTACCTGATTGTGACATTGATARATGGCTTAACAATTTTARTGTACCCTCA 1020
Patient 2 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCT TAACAATTTTAATGTACCCTCA 1020
Patient 1 ATTCCTAATTTACCTGATTGTGACATTGACARCTGGCTTAATARTGTTAGTGTACCTTCA 1020
Patient 8 ATTCCTAATTTACCTGAT TGTGACATTGACAACTGGCTTAATAATGT TAGTGTACCTTCA 1020
hdededhn hkhhkkhkhhkhhhhwhhhhhh khk khkkkhwdd kkk Kok Ak RKkk* *ikk
Patient 6 CCTCTTAATTGGGARCGTAARATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient 9 CCTCTTAATTGGGAACGTAAARAT TTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient 10 CCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient S CCTCTTAATTGGGAACGTARAATTTTTTCTAATTGCRAACTTTAAT TTGAGTACTTTGCTT 1080
Patient 4 CCTCTTAATTGGGAACGTARAATTTTTTCTAATTGCAACT TTARTTTGAGTACTTTGCTT 1080
Patient 7 CCTCTTARTTGGGAACGTARAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient 2 CCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAACTTTAAT TTGAGTACTTTGCTT 1080
Patient 1 CCTCTTAATTGGGARCGTAGAATTTTTTCTAATTGTARCTTCAATTTARGCACTTTACTT 1080
Patient 8 CCTCTTAATTGGGAACGTAGAATTTTTTCTAATTGTAACTTPAACTTAAGCACTTTACTT 1080
Fhdkhkhkhkhdhhhdkdkdkddt khhddhhddrdbhhkd khhhdk *k %% &% dhhkkk whk
Patient 6 CGTTTAGTTCATACTGATTCTTTTTCTTGTARTAATTTTGATGARTCTAAGATATATGGT 1140
Patient 9 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTAAGATATAYGGT 1140
Patient 10 CGITTAGTTCATACTCATTCTTTTTCTTGCTAATAAT T TGATGARTCTAAGATATATGET 1140
Patient 5 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTITGATGARTCTARGATATATGET 1140
Patient ¢ CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGARTCTAAGATATATGGT 1140
Patient 7 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTAAGATATATGGT 1140
Patient 2 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAAT TTTGATGAATCTAAGATATATGGT 1140
Patient 1 CGTCTAGTTCATGTTGATTCTTTTTCTTGTAATAATCTTGATAAATCTAAAATTTTTGGT 1140
Patient 8 CGTCTAGTTCATGTTGATTCTTTTTCTTGTAATARTCTTGATARATCTAAARTTTTTGGT 1140
*kk kkkkkkkow hkdhkkkkhkkkhkkhhkohhkhhd hhhdh kkkhkhkhk %% & wkkwn
Patient 6 AGTTGTTTTAAGAGTATTGTTITAGATAAATTTGCCATACCCAACTCCAGACGATCTGAT 1200
Patient 9 AGTTGTTTTAAGAGTATTGTTTTAGATARATTTGCCATACCCARCTCCAGACGATCTGAT 1200
Patient 10 AGTTGTTTTAAGAGTATTGTTTTAGATARATTTGCCATACCCARCTCCAGACGATCTGAT 1200
Patlent 5 AGTTGITTTARGAGTATTGTTTTAGATARATTTGCCATACCCARCTCCAGACGATCTGAT 1200
Patient 4 AGTTGTITTAAGAGTATTGTTTTAGATAAATTTGCTATACCCAACTCCAGACGATCTGAT 1200
Patient 7 AGTTGTTTTARGAGTATTGTTTTAGATARATTPTGCTATACCCAACTCCAGACGATCTGAT 1200
Patient 2 AGTTGTTTTARGAGTATTGTTTTAGATARATTTGCCATACCCAACTCCAGACGATCTGAT 1200
Patient 1 AGTTGCTTTARTAGTATTACTGTTGACAAGTTTGCTATACCTAATCGCAGACGAGATGAT 1200
Patient 8 AGTTGCTTTARTAGTATTACTGTTGACAAGTTTGCTATACCTAATCGCAGACGAGATGAT 1200
dkkdd dhkdkkk hkkhhk * ok kd kk whkhkh kkhkd kR A de de ek e e Aok ke &
Patient 6 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATAAAATTGACACTACTTCT 1260
Patient 9 TTGCAGTTGGGCAGTTCTCGTTTTCTGCAATCTTCTAATTATAAAATTGACACTACTTCT 1260
Patient 10 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATARRATTGACACTACTTCT 1260
Patient 5 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTARTTATARRATTGACACTACTTCT 1260
Patient 4 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATARAATTGACACTACTTCT 1260
Patient 7 TTGCAGITGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATAAAATTGACACTACTTCT 1260
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Patient 2 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATAAAATTGACACTACTTCT 1260

Patient 1 TTGCAATTGGGCAGTTCTGGCTTTTTGCAATCATCTAATTACARAATAGATATTTCTTCT 1260
Patient 8 TTGCAATTGGGCAGTTCTGGCTTTTTGCAATCATCTAATTACARAATAGATATTTCTTCT 1260
Kdkdkk KRRk hhAkkxdkrkdd Khkwk whhdkkkdk Khkhdkkdk ddkdkk *khk *k * kkkhk
Patient & AGITCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient 9 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCARTTAATGTTACTATTAATAATTATAAT 1320
Patient 10 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient 5 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCARTTAATGTTACTATTAATARTTATAAT 1320
Patient 4 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTARTGTTACTATTAATAATTATAAT 1320
Patient 7 AGTTCTTGTCAATIGTATTATAGTTTGCCTGCARTTAATGTTACTAT TAATAATTATAAT 1320
Patient 2 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATANT 1320
Patient 1 AGTTCTTGTCAATTGTATTATAGTTTACCTTTAGTTAATGTTACTATTAATAACTTTAAT 1320
Patient 8 AGTTCTTGTCAATTGTATTATAGTTTACCTTTAGTTAATGTTACTATTAATAACTTTAAT 1320
dhkhkkkhhkkkhkhhhddbkbhkddbhk *hK ¥ kkkkdkhkhkhkhkhkhkkhhkrhk * hkwk
Patient 6 CCTTCTTCTTGGAATAGAAGGTATGGTTTTAATAATTTTAATTTGAGCTCTCATAGTGYT 1380
Patient 9 CCTTCTTCTTGGRATAGARGGTATGGT TTTAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 10 CCITCTTCTTGGAATAGARGGTATGGT TTTAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 5 CCTTCTTCTTGGAATAGAAGGTATGGTTTTAATARTTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 4 CCTTCTTCTTGGARTAGAAGGTATGGTTTTAATARTTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 7 CCTTCTTCTTGGAATAGAAGGTATGGT TTTAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 2 CCITCTTCTTGGAATAGAAGGTATGGTTTTAATARTTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 1 CCATCTTCTTGGAATAGGAGGTATGGTTTTGGTAGTTTTAATGTGTCTTCTTATGACGTT 1380
Patient 8 CCATCTTCTTGGAATAGGAGGTATGGTTTTGGTAGTTTTAATTTGTCTTCTTATGACGTT 1380
dkk dokkhkdkkkkdkdhkdk khkkhkdhkkhdkdkh k4 khkkkkhdk kb kkk ek ok ke
Patient 6 GTTTACTCACGTTATTGTTTTTCTGTTAATARTACTTTT TGTCCTTGTGCTAAACCTTCT 1440
Patient 9 GTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTGTCCTTGTGCTAAACCTTCT 1440
Patient 10 GTTTACTCACGTTATTIGTTTTTCTGTTAATAATACTTTTTGTCCTTGTGCTARACCTTCT 1440
Patient 5 GTTTACTCACGTTATTIGTTTTTCTGTTAATARTACTTTTTGTCCTTGTGCTRAAACCTTCT 1440
Patient 4 GTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTGTCCTTGTGCTARACCTTCT 1440
Patient 7 GITTACTCACGTTATTGTTTTTCTGTTAATARTACTTTTTGTCCTTGTGCTARACCTTCT 1440
Patient 2 GTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTGTCCTTGTGCTAAACCTTCT 1440
Patient 1 GTTTATTCTGATCATTGTTTTTCTGTTAACAGCGACTTTTGCCCTTGTGCAGATCCGTCT 1440
Patient 8 GTTTATTCTGATCATIGTTTTTCTGTTAACAGCGACTTTTGCCCTTGTGCAGATCCETCT 1440
dkkdok ki * kdkkkkkdeokhok R okhkkk ¥ dedkhdkde dedkkdokAd Kk kk ko
Patient 6 TTTGCTTCRAGTTGCAAGAGTCATRAACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 9 TTTGCTTCARGTTGCAAGAGTCATARACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 10 TTTGCTTCAAGTTGCAAGAGTCATAAACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 5 TTTGCTTCARGTTGCAAGAGTCATARACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 4 TTTGCTTCARGTTGCAAGAGTCATAAACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 7 TTTGCTTCAAGTTGCAAGAGTCATAAACCACCTTCTGCTTCCTGTCCTATTGGETACTAAT 1500
Patient 2 TTTGCTTCAAGTTGCARGAGTCATARACCACCTTCTGCTTCCTGTCCTATTGGTACTART 1500
Patient 1 GTTGTTAATTCTTGTGTTAAATCTAAGCCTCTTTCTGCCATTTGTCCTGCTGGTACTARA 1500
Patient 8 GTTGTTAATTCTTGTGCTAAATCTAAGCCTCCTTCTGCCATTTGTCCTGCTGGTACTARA 1500
kkdh Kk dxdk * *hkh Ak Kk kkkkkhk KKKk Kk *hhkhkhn ki
Patient 6 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGATTGGTGTAGGTGTTCTTGT 1560
Patient 9 TATCGITCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 10 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 5 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGITCTTGT 1560
Patient 4 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 7 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 2 TATCGTTCTIGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 1 TATCGTCATTGCGACTTGGATACTACTCTTTATGTTARTAACTGGTGTAGATGITCTTGT 1560
Patient 8 TATCGTCATTGCGACTTGGATACTACTCTTTATGT TARAAACTGGTGTAGATGTTCTTGT 1560
LR S22 24 *hk k¥ dhhx *w * * o khkkkkdkokk Ak hkdkkk
Patient 6 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGTTCTCAARAAAAGTCTCTGGTT 1620
Patient 9 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGTTCTCARAARAAGTCTCTGGTC 1620
Patient 10 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGTTCTCAAAAAAAGTCTCTGGTT 1620
Patient 5 TTACCTGATCCTATARCTGCTTATGACCCTAGGTICTTGTTCTCAAAAARAGTCTCTGGTT 1620
Patient 4 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGTTCTCAARARARAGTCTCTGGTT 1620
Patient 7 TTACCTGATCCTATARCTGCTTATGACCCTAGGTCTTGTTCTCAAAARAAGTCTCTGGTT 1620
Patient 2 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGTTCTCAAAAAAAGTCTCTGGTT 1620
Patient 1 CTACCTGACCCCATTTCTACTTATTCTCCTAACACATGTCCTCAARAAGRAGGTCGTTGTT 1620
Patient 8 CTACCTGACCCCATTTCTACTTATTCTCCTARCACATGTCCTCARAAGRAGGTCGTTGTT 1620
kkhdkkhkk Kk k% *k kkkxNk *kk Kk Kk dekk hkdkhkdkhk wkk * kW
Patient 6 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGAT GAAGAARAGTGTGGTGTATTGGAT 1680
Patient 9 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGAAGAARRGTGTGGTGTATTGGAT 1680
Patient 10 GGTGTTGGTGAACATTGTGCAGEGTTCGGTGTTGATGAAGARAAGTCTGGTGTATTGGAT 1680
Patient 5 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGARGARRAGTGTGGTGTATTGGAT 1680
Patient 4 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGARGARRAGTGTGGTGTATTGGAT 1680
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Patient 7 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGARGAARAGTGTGETGTATTGGAT 1680
Patient 2 GGTGTTGGTGAACATTGTGCAGEGTTCGETGT TGATGARGRAAAGTGTGGTGTATTGGAT 1680
Patient 1 GGTATAGGTGAACATTGTCCAGGTCTTGGTATTAATGAGGAARAATGTGGTACAC- =~~~ 1675
Patient 8 GGTATAGGTGAACATTGTCCAGGTCTTGCTATTAATGAGGAARRATGTGCTACAC-~—— 1675
Frhk d hkkddhhhkkdok hdkokk * kkk khk hkkk kkhkk hkwkkw *
Patient 6 GGATCATATAATGITICTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 9 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGETTGETCTTATGAC 1740
Patient 10 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 5 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 4 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 7 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 2 GGATCATATAATGITTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGETCTTATGAC 1740
Patient 1 ~AATTAARTCATAGTTCCTGTTCTTGTAGTCCTGATGCCTTITTGGGTTGGTCTTTTGAT 1734
Patient 8 ~AATTARATCATAGTTCCTGTTTTTGTAGTCCTGATGCCTTTTTGGETTGGTCTTTTGAT 1734
Fede g dede dede e ek khkkdekk kdekdk kR Rk e kkdkkkkkkkk ko
Patient 6 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATCGTATCAAT 1800
Patient 9 ACTTGCGTCAGTARCAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 10 ACTTGCGTCAGTAACAACCGTTGTAATATTTT TTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 5 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCART 1800
Patient 4 ACTTGCGTCAGTAACAACCGTTGTAATATTTT T PCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 7 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 2 ACTTGCGTCAGTAACAACCGTTGTARTATTTTTTCTAATTTTAT T TTARATGGTATCART 1800
Patient 1 AGTTGTATTAGTAATAATCGTTGCARTATTTTTTCTAATTTTATTTT TAATGGAATTAAT 1794
Patient § AGTTGTATTAGTAATAATCGTTGCAATATTTTTTCTAATTTTATTTTTAATGGAATTAAT 1794
dokkk ok khkkk Kk KRAKK KRR RRARNKKAKKKRARARRA AN kkhdkk *k hkk
Patient 6 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 9 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTARTACTGAAGTTTTTACTGATGTT 1860
Patient 10 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 5 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 4 AGTGGTACCACTTGTTCTAATGAT TTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 7 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 2 AGTGGTACCACTTGITCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 1 AGTGGCACCACTTGTTCTAATGATTTGTTATATTCTAACACTGAAGTTTCTACTGGTGTT 1854
Patient 8 AGTGGCACCACTTGTTCTAATGATTTGTTATATTCTAACACTGARATTTCTACTGGTGTT 1854
dhdkdk KAKKAkhdkhkdkkkhhhddk *k * kkhk khkkkk khk khhkAd kkkk
Patient 6 TGTGTTGATTACGACCT TTATGGTATTACAGGACAAGGTATTTTTAAAGAAGTTTCTGCT 1920
Patient 9 TGTGITGATTACGACCTTTATGGTATTACAGGACARGGTATTTTTARAGAAGTTTCTGCT 1920
Patient 10 TGTGTTGATTACGACCTTTATGGTATTACAGGRCAAGGTATTTTTARAGAAGTTTCTGCT 1920
Patient 5 TGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTAAAGAAGTTICTGCT 1920
Patient 4 TGTGTTGATTACGACCT TTATGGTATTACAGGACRAGGTATTTTTARAGAAGTTTCTGCT 1920
Patient 7 TGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTAAAGAAGTTTCTGCT 1920
Patient 2 TGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTARAGAAGTTTCTGCT 1920
Patient 1 TGTGTTAATTATGATCTTTATGGCATCACAGGCCAAGGTATTTTTAAAGAAGTTTCTGCG 1914
Patient 8 TGTGTTAATTATGATCTTTATGGCATCACAGGCCAAGGTATTTTTAARGAAGTTTCTGCG 1914
kkkkkk kdkk kk hkkkdkkkk kk Khkhhkk dFhkkkkdhkkhkkhdkkkkokhkhk ko
Patient 6 GTTTATTATAATAGTTGGCRARATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 9 GTTTATTATAATAGTTGGCARAATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 10 GTTTATTATAATAGTTGGCARRATCTTTTGTATGATTCTAATGGCAACATTATTGGITTT 1980
Patient 5 GTTTATTATAATAGTTGGCAARATCTTTTGTATGATTCTAATGGCARCATTATTGGTTTT 1980
Patient 4 GTTTATTATAATAGTTGGCARAATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 7 GTTTATTATAATAGTTGGCAARATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 2 GTTTAITATAATAGTTGGCAARAATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 1 GCTTATTATAATAATTGGCAGAATCTTTTGTATGATTCTAATGGTAATATTATTGGTTTT 1974
Patient 8 GCTTATTATAATAATTGGCAGARTCTTTTGTATGATTCTAATGGTAATATTATTGGTTTT 1974
d kkdekkdbhkhdd dhkkdkkk kkhkhkkrk kb Ak R hkb kL Rk Ak hkdkhkohkk bk
Patient 6 AAAGATTTTGTTACTARTAARACATATAATATTTITCCCTTGTITATGCAGGAAGAGTTTCT 2040
Patient 9 AAAGATTTTGTTACTAATARARCATATAATATTTTCCCTTGTTATGCAGGAAGAGTITCT 2040
Patient 10 AAAGATTTTGTTACTAATAARACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 5 AAAGATTTTGTTACTAATARAACATATAATATTTTCCCTTGTTATGCAGGRAAGAGTITCT 2040
Patient 4 AAAGATTTTGTTACTAATARRACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 7 ABAGATTTTGTTACTAATARAACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 2 AAAGATTTTGTTACTAATAAAACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 1 ARAGATTTTTTGACTARTAAARRCTTACACTATACTTCCTTGTTATTCTGGTAGAGTGTCT 2034
Patient 8 AAAGATTTTTTGACTAATARARCTTACACTATACTTCCTTGTTATTCTGGCTAGAGTGTCT 2034
dkdederkdkddkw k kdkhkdkhdkkhdkk kk ok ke b kdekdkkkdkdkd ok kw hkkkk b
Patient 6 GCTGCTTTTCATCAARATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTAARATGTAGC 2100
Patient 9 GCTGCTTITCATCARAATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTAARATGTAGC 2100
Patient 10 GCTGCTTITCATCARAATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTAAAATGTAGC 2100
Patient 5 GCTGCTTTTCATCARRATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTARAATGTAGC 2100
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Patient 4 GCTGCTTTTCATCAARATGCTTCCTCTTTGGCT TTACTTTATCGTARTTTARAATGTAGC 2100
Patlent 7 GCTGCTTTTCATCAARATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTARAATGTAGC 2100
Patient 2 GCTGCTTTTCATCAAAATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTARAATGTAGC 2100
Patient 1 GCTGCATTTTATCAAAATTCTTCTTCACCAGCTTTGCTTTATCGTARTTTARAGTGTAGT 2094
Patient 8 GCTGCATTTTATCAARATTCTTCCTCACCAGCTTTGCTTTATCGTAATTTARAGTGTAGT 2094
Khkdkk kkk khkkdkhkk khhkkx k¥ kkkkk kkkhkkkhhkkkhkhhhkhk kkbkn
Patient 6 TATGTTTTGAATAATATTTCTTTAGCTACTCAGCCAT-~~ATTTTGATAGTTATCTTGGT 2157
Patient 9 TATGTTTTGAATAATATTTCTTTAGCTACTCAGCCAT~-~ATTTTGATAGTTATCTTGGT 2157
Patient 10 TATGTTTTGAATAATATTICTTTAGCTACTCAGCCAT~~~AT TP TGATAGTTATCTTGGT 2157
Patient 5 TATGTTTTGAATAATATTTICTTTAACTACTCAGCCAT~-~ATTTTGATAGTTATCTTGGT 2157
Patient 4 TATGTTTTGAATARTATTTCTTTAGC TACTCAGCCAT~~~ATTTTGATAGTTATCTTGGT 2157
Patient 7 TATGTTTTGAATAATATTTCTTTAGCTACTCAGCCAT-—~ATTTTGATAGTTATCTTGGT 2157
Patient 2 TATGTTTTGAATAATATTTCT TTAGCTACTCAGCCAT-~~ATTTTGATAGTTATCTTGGT 2157
Patient 1 TATGTTTTGAATAATATTICTTTTATCTCACAACCATTTTATTTTGATAGTTATCTTGGT 2154
bPatient 8 TATGTTTTGAATAATATTTCTTTTATCTCACAACCATTTTATTTCGATAGTTATCTTGGT 2154
kkdkkkkdekkdddedkdkkdkdk bk d kk ek ek deded koo ok ko ek ok o
pPatient 6 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 9 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 10 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 5 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 4 TGCGTTTTTAATGCTGATARTTTAACTGATTATTCTGT TTCTTCTTGTGCTCTTCGCATG 2217
Patient 7 TGCGTTTTTAATGCTGATART TTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 2 TGCGTTTTTAATGCTGATAAT TTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 1 TGTGTTTTGAATGCTGTTAATTTAACTAGCTATTCTGTATCCTCTTGTGATTTGCGTATG 2214
Patient 8 TGTGTTTTGAATGCTGTTAATTTAACTAGCTATTCTGTATCCTCTTGTGATTTGCGTATG 2214
kk hkkkk hkkkhokdk hhkkhkrokkk hhdehhkkd hk kkkkkkdk K h hdk hhk
Patient 6 GGTAGTGGTTTTTGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTAAACGT 2277
Patient 9 GGTAGTGGTITTIGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTAAACGT 2277
Patient 10 GGTAGTGGTITTTTGTGT TGATTATARCTCACCTTCTTCTTCCTCTTCGCGTCGTARACGT 2277
Patient 5 GETAGTGGTTTTTGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTAAACGT 2277
Patient 4 GGTAGTGGTTTTTGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTAARCGT 2277
Patient 7 GGTAGTGGTTTTTGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTAAACGT 2277
Patient 2 GGTAGTGGTTTTTGTGTTGATTATRAACTCACCTTCTTCTTCCTCTTCGCGTCGTARACGT 2277
Patient 1 GGTAGTGGGTTTTGTATTGATTATGCTTTACCCTCTTCT CGGCGTAAGCGT 2265
Patient 8 GGTAGTGGATTTTGTATTGATTATGCTTTACCCTCTTCT CGGCGTAAGCGT 2265
Khkhkhdkhkk hXkhkhkhk FhkARRAKX* * kkhk KX RAKKk *k khkkk whKk
Patient 6 AGAAGTATTTCTGCTTCTTATCGTTT TGTTACT TTTGAACCCTTTAATGTCAGTTTTGTT 2337
Patient 9 AGRAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTARTGTCAGTTTTGTT 2337
Patient 10 AGAAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTARTGT CAGTTTTGTT 2337
Patient 5 AGAAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTAATGTCAGTTTTGTT 2337
Patient 4 AGAAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTAATGTCAGTTTTGTT 2337
Patient 7 AGARGTATITTCTGCTTCTTATCGTTTTGT TACTTTTGAACCCTTTARTGTCAGTTTTGTT 2337
Patient 2 AGAAGTATTTCTGCTTCTTATCGTTTTCTTACTTT TGAACCCTTTAATGTCAGTTTIGTT 2337
Patient 1 AGAGGTATTTCTTCTCCTTATCGCTTTGTAACTTTTGAACCCTTTAATGTTAGT TTTGTT 2325
Patient 8 AGAGGTATTTCTTCTCCTTATCGCTTTGTAACTTTTGAACCCTTTARTGTTAGTTTTGTT 2325
KhK KAk KKXHKE hhk AXLhkrAKE RXRKXK KRKKKKHRKK KK KRT IR R, kA RA AT kK
Patient 6 AATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCAAAAT TCCCACTARCTTTACT 2397
Patient 9 AARTGACAGTATTGAGTCTGTGEGTGGTCTTTATGAGATCARAATTCCCACTARCTTTACT 2397
Patient 10 AATGACAGTATTGAGTCTGTGCGTGGTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2397
Patient 5 ARTGACAGTATTGAGTCTGTGEGTGGTCTTTATGAGATCAAARTTCCCACTAACTTTACT 2397
Patient 4 AATGRCAGTATTGAGTCTGTGCGTGGTCTTTATGAGATCAAAATTCCCACTAACTT'TACT 2397
Patient 7 AATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCAARAT TCCCACTAACTTTACT 2397
Patient 2 AATGACAGTATTGAGTCTGTGEGTGGTCTTTATGAGATCAARATTCCCACTAACTT' TACT 2397
Patient 1 AACGATAGTGTTGAAACTGTTGGTGGTTTATTTGAGATTCAGATTCCTACTARCTTTACC 2385
Patient 8 AACGATAGTGITGARACTGTTGGTGGTTTAT TTGAGATTCAGATTCCTACTAACTTTACC 2385
ok Ak kkk khww hkkk kkdkdkddk * k hkkhkk * Kkkkdk kkkikhhkkkkk
Patient 6 ATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 9 ATAGTTGGTCAAGAGGRATTTATTCARACTAATTCTCCTAAAGT TACTATTGATTGTTCT 2457
Patient 10 ATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGITCT 2457
Patient 5 ATAGTTGGTCAAGAGGAATTTATTCARACTARTTCTCCTAAAGTTACTATTGATTIGTTCT 2457
Patient 4 ATAGTTGGTCAAGAGGAATTTATTCARACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 7 ATAGTTGGTCAAGAGGAATTTATTCARACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 2 ATAGTTGGTCAAGAGGAATTTATTCARACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 1 ATAGCTGGTCATGAAGAATTTATTCAGACTAGTTCTCCTAAAGTTACTATTGATTGITCA 2445
Patient 8 ATAGCTGGTCATGAAGAATTTATTCAGACTAGTTCTCCTAARGTTACTATTGATTG FTCA 2445
dekdkede Kkkkkk hhk kkkkkkkhkkh khkk dkdkkdkhkdkkhdhkhkhhkhdkhhkkdhk
Patient 6 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 9 TTATTTGTCTGTTCTARTTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 10 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
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Patient § TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 4 TTATTTGTCTGITCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 7 TTATTTGTCTGITCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 2 TTATTTGTCTGTTCTAARTTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 1 GCTTTTGTTTGCTCTAATTATGCTGCTTGTCATGAT TTATTGTCGGRATATGGCACTTTT 2505
Patient 8 GCTTTTGTTTGCTCTAACTATGCTGCTTGTCATGATTTATTGTCGGAATATGGCACTTTT 2505
ddkdeded ek hkkwd kkkkdk hhkkhk kkdokd kkdkodkdkkokdk ddk dhkkwkkkdkkh ok
Patient 6 TGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTACTTGATACTACTCAATTG 2577
Patient 9 TGTGATAATATTAATAGTATTTTAGATGAAGT TARTGGTTTACTTGATACTACTCARTTG 2577
Patient 10 TGTGATAATATTAATAGTATT TTAGATGRAGTTARTGGTTTACTTGATACTACTCAATTG 2577
Patient 5 TGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTACTTGATACTACTCAATTG 2577
Patient 4 TGTGATAATATTAATAGTATTTTAGATGAAGTTARTGGTTTACTTGATACTACTCARATTG 2577
Patient 7 TGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTACTTGATACTACTCAATYG 2577
Patient 2 TGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTACTTGATACTACTCAATTG 2577
Patient 1 TGCGATAATATTAATAGTATTTTAAATGAAGTCAATGATTTACTTGATATTACTCAGTTG 2565
Patient 8 TGCGATAATATTAATAGTATTTTAAATGAAGTCAATGATTTACTTGATATTACTCAGTTG 2565
kk Khkkkdkhhkkhhkhkhhkhkhhhdhkh khhhkhkkdhkx hhkhkd dhkhddhhhkd hhkhddhk kx¥r
Patient 6 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTAATTTG 2637
pPatient 9 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTAATTTG 2637
Patient 10 CATGTAGCTGATACTCTTATGCARGGTGTCACACTTAGCTCCAATCTTAATACTAATTTIG 2637
Patient § CATGTAGCTGATACTCTTATGCAAGGT GTCACACTTAGCTCCAATCTTAATACTAATTTG 2637
Patient 4 CATGTAGCTGATACTCTTATGCARGGTGTCACACTTAGCTCCAATCTTAATACTAATTITG 2637
Patient 7 CATGTAGCTGATACTCTTATGCARGGTGTCACACTTAGCTCCAATCTTAATACTAATTTG 2637
ratient 2 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTAATTTG 2637
Patient 1 CAGGTTGCTAATGCTTTAATGCAAGGTGTTACACTTAGTTCTAATCTTAATACTAATCTA 2625
Patient 8 CAGGTTGCTAATGCTCTAATGCARGGTGTTACACTTAGTTCTAATCTTAATACTAATCTA 2625
dk kk kkk khk hk ok KkFAAKAhAEk Khkrhhdkdhk *hk KhkRkhkkkkkkkdkhk &
Patient 6 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGE 2697
Patient 9 CATTTTGATGTTGATAATATTAATTTTARATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 10 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 5 CATITTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGE 2697
Patient 4 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 7 CATTTTGATGTTGATAATATTAATTTTARATCCCTAGT TGGATGTTTAGGTCCACACTGC 2697
Patient 2 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGE 2697
Patient 1 CACTCTGATGTTGATAATATAGATTTTAAATCTCTTCTAGGTTGTTTAGGTTCACARTGT 2685
Patient 8 CACTCTGATGTTGATAATATAGATTTTAAATCTCTTICTAGGTTGTTTAGGTTCACAATGT 2685
FK ok kkkkkkkhkkAAEkhkE kAR REARRE Kk Kk Kk kkkkkkREk AkEkE k¥
Patient 6 GGTTCTTCITCTCGTTCTTTTTTTGRAGATTTATTGTTTGACRAAGTTAAACTTTCAGAT 2757
Patient 9 GGTTCTTCTTCTCGTTCTTTTTT TGAAGATTTATTGTTTGACAAAGTTAAACTTTCAGAT 2757
Patient 10 GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGACARAGTTAAACTTTCAGAT 2757
Patient 5 GGTTCTTCTTCTCGTICTTTTTT TGARGATTTATTGTTTGACARAGTTAAACTTTCAGAT 2757
Patient 4 GGTTCTTCTTCTCGTTCTTTTTTTGRRGATTTATTGTTTGACAAAGTTAAACTTTCAGAT 2757
Patient 7 GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATT GTTTGACARAGTTAAACTTTCAGAT 2757
Patient 2 GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGACAAACTTARACTTTCAGAT 2757
Patient 1 GGTTCTTCGTCTAGATCTTTGT TAGAGGATTTATTATTCAACARGGTCARACTTTCAGAT 2745
Patient 8 . GGTTCTTCGTCTAGATCITTGTTAGAGGATTTATTATTCAACARAGTCAAACTTTCAGAT 2745
kkkkhhkk Akdk A khkkk kk kk kdkkkAkdw kK *hkhkhk *hk hhkkhhkkb kb
Patient 6 GTTGGTTTTGTTGAARGCTTATAACAATTGTACTGGTGGTAGTGARATTAGAGATCT ICTT 2817
Patient 9 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 2817
Patient 10 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 2817
Patient 5 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 2817
Patient 4 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 2817
Patient 7 GTTGGTTTTGITGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCT' ICTT 2817
Patient 2 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 2817
Patient 1 GTAGGTTTTGTTGARGCTTATAATAATTGCACTGGTGGTAGTGARATTAGAGATCT'ICTC 2805
Patient 8 GTAGGTTTTGTTGAACCTTATAATARTTGCACTGGTCGCTAGTGAAATTAGAGATCTTCTC 2805
dk kdkkkdhhhkkbkdehkhhkkdk hkkhkk hkhkhhokhkkk ke k ok ndkddehhkdeded ko bk
Patient 6 TGTGTACAATCCTTTAARTGGTATTAAAGTTTTGCCTCCTATTTTGTCTGAATCTCAAATT 2877
Patient 9 TGTGTACAATCCTTTARTGGTATTARAGTTTTGCCTCCTATTTITGTCTGAATCTCAAATT 2877
Patient 10 TGTGTACAATCCTTTAATGGTATTARAGTTTTGCCTCCTATTTITGTCTGAATCTCAAATT 2877
Patient 5 TGTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTGTCTGAATCTCAARTT 2877
Patient 4 TGTGTACAATCCTTTAATGGTATTARAGTTTTGCCTCCTATTTTGTCTGAATCTCAAATT 2877
Patient 7 TGTGTACARTCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTGTCTGRATCTCAAATT 2877
Patient 2 TGTGTACAATCCTTTAATGGTATTAAMAGTTTTGCCTCCTATTTTGTCTGRATCTCAAATT 2877
Patient 1 TGTGTGCARTCTTTTAATGGTATTARAGTATTACCTCCCATTTTATCTGAGACTCAAATT 2865
Patient B TGTGTGCAATCTTTTAATGGTATTAAAGTATTACCTCCCATTTTATCTGAGACTCAAATT 2865
dkdedde kdkkdk dhkdkdhdekd kb khokdh dhk dkhdkkd dkdkkk kkhkd de e de ke ok dek ok
Patient 6 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 9 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937

FIG. 13 CONT.



WO 2006/007795 PCT/CN2005/001088

192/201

Patient 10 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
patient 5 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 4 TCTGGTTACACCACAGCCGCTACTGTITGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 7 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 2 TCTGETITACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 1 TPCTGGCTATACTACAGCTGCTACTGTGECGECTATGTTTCCGCCATGGTCTGCTGCTGCT 2925
pPatient 8 TCTGGCTATACTACAGCTGCTACTGTGGCGGCTATGTTTCCGCCATGGTCTGCTGCTGCT 2925
Fehkdde dk kk hkkkk kkhkkwhkk ok dkkdkdkkhhkhkk AhkFhrhkd dx kk dhk
Patient 6 GGCATACCATTTTCTCTTAATGTACAATATAGAATTAATGGTTTGGGTGTTACTATGGAT 2997
Patient 9 GGCATACCATTTTCTCTTAATGTACAATATAGART TAATGGTTTGGGTGTTACTATGGAT 2997
patient 10 GGCATACCATTTTCTCTTAATGTACAATATAGAATTAATGGTTTGGGTGTTACTATGGAT 2997
Patient 5 GGCATACCATTTTCTCTTAATGTACAATATAGAATTAATGGTTTGGGTGTTACTATGGAT 2997
Patient 4 GGCATACCATTTTCTCTTAATGTACAATATAGAATTARTGGTTTGGGTGTTACTATGGAT 2997
Patient 7 GGCATACCATTTTCTCTTAATGTACAATATAGRATTAATGGTTTGGGTGTTACTATGGAT 2997
patient 2 GGCATACCATTTTCTCTTAATGTACAATATAGARTTAATGETTTGGGTGTTACTATGGAT 2997
Patient 1 GGTGTACCATTTTCTCTTAATGTACAATATAGAATTAATGGTTTGGGTGTTACTATGGAT 2985
Patient 8 GGTGTACCATTTICTCTTARTGTACAATATAGAATTAATGGTTTGGGTGTTACTATGGAT 2985
* % KrAKFIR KKKk R AT AR IR I ATk kI Ak hd Ik Rk ek bk kb kkkkod
Patient 6 GTTCTTAATAARRAATCARAAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 9 GTTCTTAATARARATCAARAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 10 GTTCTTAATAARAAATCARAAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 5 GTTCTTAATARAAATCAAAAGTTGATAGCTACTCCTTITTAATAATGCTCTICTTTCTATT 3057
pPatient 4 GTTCTTAATAARAATCARRAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTICTATT 3057
Patient 7 GTTCTTAATAAAAATCARAAGTTGATAGCTACTGCTTTTRAATAATGCTCTTCTTTCTATT 3057
Patient 2 GTTCTTAATAAAAATCARRAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 1 GTTCTTAATARGARTCARAAGTTAATAGCTAATGCTTTTAATARRGCTCTTCTTTCTATC 3045
Patient 8 GTTCTTAATAAGRATCARAAGTTARTAGCTAATGCTTTTAATAAAGCTCTTCTTTCTATC 3045
Rhkkkkkh bk kkkdkkhhhddhk khkkhhk RERAFERRIEEd dkkkkkkkkkhhds
Patient 6 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAAAATACAARGTGTTGTTAARTTCT 3117
Patient 9 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAAARATACARAGTGTTGTTAATTCT 3117
Patient 10 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTARARTACARRGTGTTGTTARTTCT 3117
Patient 5 CAGAATGGTTTTACTGCTACCAACTCTGCACTTGCTAARATACARAGTGTTGTTAATTCT 3117
Patient 4 CAGAATGGTTTTAGTGCTACCARCTCTGCACTTGCTAAAATACARAGTGTTGTTARTTCT 3117
Patient 7 CAGAATGGTTTTAGTGCTACCARCTCTGCACTTGCTAAAATACARAGTGTTGTTAATTCT 3117
Patient 2 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAAAATACAAAGTGTTGTTAATTCT 3117
patient 1 CAGRATGGTTTTACTGCTACTARCTCTGCTCTTGCTARARRATTCAARGTGTCGTTARTGCT 3105
Patient 8 CAGAATGGTTTTACTGCTACTAACTCTGCTCTTGCTAAAATTCARAAGTGTCGTTARTGCT 3105
dehk Rk R Ik hhkhdkd Rhkhhkk dhhkkhddhdr FhThhhkdkdhhd dhkhddddth dhddbhd ki
Patient 6 ARTGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTARTAAATTTGGTGCAATTAGT 3177
Patient 9 AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATAAATTTGGTGCAATTAGT 3177
patient 10 BATGCTCARGCACTTAATAGTTTGTTACAGCAATTATTTAATAAATTTGGTGCAATTAGT 3177
Patient 5 AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATAAATTTGCTGCAATTAGT 3177
Patient 4 ARTGCTCAAGCACTTAATAGTTTGTTACAGCAATTATT TAATAAATTTGGTGCAATTAGT 3177
Patient 7 ARTGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATARAATTTGGTGCAATTAGT 3177
Patient 2 AATGCTCARGCACTTAATAGTTTGTTACAGCAATTATTTARTAAATTTGGTGCAATTAGT 3177
Patient 1 AATGCTCAAGCACTTAATAGTTTGTTACAACAATTATTTAATARATTTGGTGCTATTAGT 3165
Patient B AATGCTCAAGCACTTAATAGTTTGTTACAACAATTATTTARTAAATTTGGTGCTATTAGT 3165
FR KA I I A AN R Ak hk kb hhhdhkdhhhhd hddhhdhakhhkhdd kbt hdhdn *hihhe
Patient 6 TCTTCTTTACAAGAAAT TTTATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 9 TCTTCTTTACAAGRAAT T TATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 10 TCTTCTTTACARGRAATTTTATCTCGTCTCGATGCTTITAGAGGCTCAGGTTCAGATTGAT 3237
Patient 5 TCTPCTTTACAAGAAATTTTATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 4 TCTTCTTTACAAGAAATTTTATCTCGTCTCCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 7 TCTTCTTTACAAGARAT TTTATCTCGTCTCGATGCTTTAGRAGGCTCAGGTTCAGATTGAT 3237
Patient 2 TCTTCTTTACAAGARATTTTATCTCGTCTCGATCT T TAGAGGCTCAGGTTCAGATTGAT 3237
Patient 1 TCTTCTTTACAAGAAATTTTGTCTCGCCTTGATARTTTAGAAGCTCAGGTTCAGATTGAT 3225
Patient B TCTTCTTTACAAGAAATTTITCTCTCCCCTTCGATAATTIAGARGCTCACGGTTCAGATTGAT 3225
KK AF IR kR T hhkkhdhdhkoh XkREx Sk *kw KhkkRKKE KhkkAFAEE AR TN NN KX
Patient 6 AGGCTTATTAATGGTCGTTTAACTGCTTTARATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
patient 9 AGGCTTATTAATGGTCGTTTAACTGCTTTARATGCTTATGTCTCTCARCAGCTTAGTGRAT 3297
Patient 10 AGGCTTATTAATGGTCGTTTAACTGCTTTARATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 5 AGGCTTATTAATGGTCETTTAACTGCTTTARATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 4 AGGCTTATTAATGGTCGTTTAACTGCTTTARATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 7 AGGCTTATTAATGGTCGTTTAACTGCTTTARATGCTTATGTCTCTCRRCAGCTTAGTGAT 3297
Patient 2 AGGCTTATTAATGGTCGTTTAACTGCTTTARATGCTTATGTCTCTCARCAGCTTAGTGAT 3297
Patient 1 AGGCTCATTAATGGTCGTTTGACTGCTTTARATGCTTATGTTTCTCAACAGCTTAGTGAT 3285
Patient 8 AGGCTCATTAATGGTCGTTTGACTGCTTTARATGCTTATGTTTCTCAACAGCTTAGTGAT 3285
khkhk khkkhkkkhkdhhkrkhdk dhkhkhkkkhbdhkkkdkdhr dhkhhkkkdhkkkkhkkhhd
patient 6 ATTTCTCTTGTAAARTT TGGTGCTGCTTTAGCTATGGAGRAGGTTARTGAGTGTGTTARA 3357
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Patient 9 ATTTCTCTTGTAARATTTGGTCCTGCTTTAGCTATGGRGAAGGTTAATGAGTGTGTTARA 3357
Patient 10 ATTTCTCTTGTAARARTTTGGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGTGTTAAR 3357
Patient § ATTTCTCTTGTARAAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGTGTTAAR 3357
Patient 4 ATTTCTCTTGTAARATTTGGTGCTGCTTITAGCTATGGAGAAGGTTAATGAGTGTGTTAAR 3357
Patient 7 ATTTCTCTTGTAAAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGTGTTAAR 3357
patient 2 ATTTCTCTTGTARAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGTGTTAAA 3357
Patient 1 ATTACACTTATTAAGGCTGGAGCTTCTCGTGCTATTGAGAAGGTTAATGAGTGTGTTARA 3345
Patient 8 ATTACACTTATTAAGGCTGGAGCTTCTCGTGCTATTGAGARGGTTAATGAGTGTGTTAAR 3345
hkk k Kk¥ Kk KK *kk Khkk wk dhdkk KhhHKAET kKb hkkkkhhhkhhod
Patient 6 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATGCGTAATCATATTITGTCATTAGTTCAA 3417
Patient 9 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATCGTAATCATATTTTGTCATTAGTTCAA 3417
Patient 10 AGTCARTCTCCTCGTATTAATTTITTCTCGTAATGGTAATCATATTTIGTCATTAGTTCAA 3417
Patient 5 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATGCTAATCATATTTTGTCATTAGTTCAA 3417
Patient 4 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATGGTAATCATATTTTGTCATTAGTTCAA 3417
Patient 7 AGTCAATCTCCTCGTATTRATTTTTGTGGTAATGGTAATCATATTTTGTCATTAGTTCAA 3417
Patient 2 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATGGTAATCATATTTTGTCATTAGTTCAA 3417
Patient 1 AGTCAATCCCCTCGTATARATTTTTGTGGCAATGGTAACCACATTITTATCATTGGTTCAA 3405
Patient 8 AGTCAATCCCCTCGTATARATTTTTGTGGCARTGGTAACCACATTTTATCATTGGTTCAA 3405
dedkhhkkdhk kkkkkhik khdkhdkhkhhkdk khhdkhhdkd *k hkkkhd *hdkkd dhkdkdkdd
Patient 6 BATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAACCTATTTCTTTITAAAACT 3477
Patient 9 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAACCTATTTCTTTTARAACT 3477
Patient 10 AATGCTCCTTATGGTTTCTTGTTTATGCATTTTAGT TATAAACCTATTTCTTTTARAACT 3477
Patient 5 ARTGCTCCTTATGGTTTGTTGTTTATGCATTTTAGT TATAAACCTATTTCTTTTARAACT 3477
Patient 4 ARTGCTCCTTATGETTTGTTGTTTATGCATTTTAGTTATARACCTATTTCTTTTARARCT 3477
Patient 7 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAACCTATTTCTTTTARARCT 3477
Patient 2 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATARACCTATTTCTTTTARAACT 3477
Patient 1 AATGCTCCTTATGGTTTGCITTTCATTCATTTAGTTATAAACCTACTTCTTTTARAACT 3465
Patient 8 AATGCTCCTTATGGTTTGCTTTTCATTCATTTTAGT TATAAACCTACTTCTTTTAARACT 3465
dekkd kb b ddkkkvdrkhdh % ok kk Srkhkkdehkhhhh kb hh hhAh Ak hdhdd
Patient 6 GTTTTAGTAAGTCCTGGTTTGTCTATATCAGGTGATGTAGGTATTGCACCTARACAAGGSG 3537
Patient 9 GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTARACAAGGG 3537
Patient 10 GTTTTAGTARGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTARACAAGGG 3537
Patient 5 GITTTAGTRAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTABACARGGG 3537
Patient 4 GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTABACAAGGG 3537
Patient 7 GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTARACAAGGG 3537
Patient 2 GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGETATTGCACCTARRCAAGGG 3537
Patient 1 GTCTTAGTAAGTCCAGGTTTATGTTTATCCGGTGATAGAGGTATTGCACCTAAGCAAGGT 3525
Patient 8 GTCTTAGTAAGTCCAGGTTTATGTTTATCCGGTGATAGAGGTATTGCACCTAAGCAAGGT 3525
dek hkkdekdekkdkokk khkkh kkk kakd Akkakk ddedokhkkdhdhhk Ak kkkhk
Patient 6 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAA 3597
Patient 9 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGRAA 3597
Patient 10 TATTTTATTARRCATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAA 3597
Patient § TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAA 3597
Patient 4 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAR 3597
Patient 7 TATTTTATTAAACATARTGATCATTGGATGTTCACTGGTAGCTTCTTACTATTATCCTGAR 3597
Patient 2 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAA 3597
Patient 1 TATTTTATTAAACAAAATGATTCCTGGATGTTTACTGGTAGTTCCTATTATTACCCAGAA 3585
Patient 8 TATTTTATTAAACARRATGATTCCTGGATGTTTACTGGTAGTTCCTATTATTATCCAGARAR 3585
hhkRRKERK TR KN ANk hhx dkkkkhkhkd Khkhkhkhhkhhk *k kkkkk kk kkk
Patlent 6 CCAATTTCAGATARARATGITGTTTTTATGAATACTTGTTCTGTTAATTTPACTARAGCG 3657
Patient 9 CCARTTTCAGATAAAAATGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTARAGCG 3657
Patient 10 CCARTTTCAGATARRRATGTTGTTTTTATGARTACTTGTTCTGTTARTTTTACTARAGCG 3657
Patient 5 CCAATTTCAGATAAARATGTTGTTTTTATGARTACTTGTTCTGTTARTTTTACTARAGCG 3657
Patient 4 CCAATTTCAGATAARRATGTTGTTTTTATGAATACTTGTTCTGT TAATTTTACTRAAGCG 3657
Patient 7 CCAATTTCAGATAAAAATGTTGTTTTTATGAATACTTCTTCTGTTAATTTTACTARAGCG 3657
Patient 2 CCAATTTCAGATAARRATGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTAARAGCG 3657
Patient 1 CCAATTTCAGATARAAATGTTGTTTTCATGAATAGTTGCTCTGTTAATTTTACTARAGCT 3645
Patient 8 CCAATTTCAGATARRARATGTTGTTTTCATGARTAGTTGCTCTGTTAATTTTACTAAAGCT 3645
KHRRRNTKRRK I AR HAI AR A IR T Ak Fhkhkkdr dkk dhkhkkdrwhkkrhhhhdk ik
Patient 6 CCTCTTGTTTATTTGAATCATTCTGTACCARAATTGTCTGATTTTGAATCTGAGTITATCT 3717
Patient 9 CCTCTTGTTTATTTGAATCATTCTGTACCARRATTGTCTGATTTTGAARTCTGAGTTATCT 3717
Patient 10 CCTCTTGTTTATTTGAATCATTCTGTACCARRATTGTCTGATTTTGAATCTGAGITATCT 3717
Patient 5 CCTCTTGTTTATTTGAATCATTCTGTACCARAATTGTCTGATTTTGAATCTGAGITATCT 3717
Patient 4 CCTCTTGTTTATTTGAATCATTCTGTACCARARTTGTCTGATTTTGARTCTGAGTTATCT 3717
Patient 7 CCTCTTGTTTATTTGAATCATTCTGTACCAARATTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 2 CCTCTTGTTTATTTGAATCATTCTGTACCARARTTGTCTGATTTTGARTCTGRGTTATCT 3717
Patient 1 CCATTTATTTATCTTAATAATTCTATACCARRTTTGTCTGATTTTGARGCCGAGTTTTCT 3705
Patient 8 CCATTTATTTATCTTAATAATTCTATACCARATTTGTCTGATTTTGAAGCCGAGTTATCT 3705

KK Kk kkkokd ok kkk kkkkk kkkdhkkk hkdkdkdkkkhhkkkdkkkk Kk kkkhhk kkk
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Patient 6 CATTGGTTTAAAAATCARACATCCATTGCGCCTAATTTGACTTTAAATCTTCATACTATT 3777
Patient 9 CATTGGTTTARRAATCAAACATCCATTGCGCCTARTTTGACTTTAAATCTTCATACTATT 3777
Patient 10 CATTGGITTAARAATCAAACATCCATTGCGCCTARTTTGACTITAAATCTTCATACTATT 3777
patient 5 CATTGGTTTAARAATCAAACATCCATTGCGCCTARTTTGACTTTARATCTTCATACTATT 3777
Patient 4 CATTGGTTTARARATCAAACATCCATTGCGCCTAATTTGACTTTARATCTTCATACTATT 3777
patient 7 CATTGGTTTARARATCARACATCCATTGCGCCTARTTTGACTTTARATCTTCATACTATT 3777
Patient 2 CATTGGTTTAARAAATCAAACATCCATTGCGCCTAATTTGACTTTARATCTTCATACTATT 3777
Patient 1 CTTTGGTTTAARAATCATACTTCTATAGCACCTAATTTAACCTTTAATTCTCATA-——TT 3762
Patient B CTTTGGTTTAARAATCATACTTCTATAGCACCTAATTTAACCTTTAATTCTCATA-~~TT 3762
* hkddkdddhkhkkhhdh kb kde odkk kk kkdkdekdkkk kk khk hdd ko ke £
Patient 6 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTARGTCT 3837
Patient 9 ARATGCTACTTTTTTAGATTTGTAT TATGAGATGAATCTTATTCAAGAGTCTATTARGTCT 3637
Patient 10 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCARGAGTCTATTAAGTCT 3837
Patient 5 AATGCTACTTTTITAGATTTGTATTATGAGATCAATCTTATTCARGAGTCTATTARGTCT 3837
Patient 4 ARTGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTARGTCT 3837
Patient 7 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTAAGTCT 3837
patient 2 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTRAGTCT 3837
Patient 1 AATGCTACTTTTTTAGATCTGTATTATGAAATGAATGTTATTCAGGAATCTATTAAATCT 3822
Patient 8 AATGCTACTTTTTTAGATCTGTATTATGRAATGAATGT TATTCAGGAATCTATTABATCT 3822
Khkkhkhhhhhkhhhhohd Fhhkhhhdkdhh dhdhkhd Ahhdhrhkdh &k dhdkkdwdkdh *d%
Patient 6 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGARATGTATGTARAATGG 3897
Patient 9 TTGAATAATAGTTATATCAAT CITARAGATATAGGTACATATGARRTGTATGTARAATGG 3897
Patient 10 TTGAATAATAGTTATATCRATCTTARAGATATAGGTACATATGAAATGTATGTARAATGG 3897
Patient 5 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGAAATGTATGTAARATGG 3897
Patient 4 TTGAATAATAGTTATATCAATCTTARAGATATAGGTACATATGAAATGTATGTARRATGG 3897
patient 7 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGAAATGTATGTARAATGG 3897
Patient 2 TTGAATAATAGTTATATCAATCTTARAGATATAGGTACATATGARATGTATGTARRATGG 3897
Patient 1 TTGAACAGTAGTTTTATTAATCTTAAAGRAATAGGTACTTATGARATGTATGTTAAATGG 3882
Patient @ TTGAACAGTAGTTTTATTARATCTTAAAGAAATAGGTACT TATGARATGTATGT TARATGG 3882
kkkkd k kkkhk khk hkkkkhhrEhhk hhkhkkkhhk kdk kb kkhdkkhkkhkk Fhdkkh
Patient 6 CCTTGGTATGTTTGGCTACTAATTTCTITTICATTTATAATATTCCTTGTATTGCTCTTT 3957
Patient 9 CCTTGGTATGTTTGGCTACTARTTTCTTTTTCAT P TATAATATTCCTTGTATTGCTCTTT 3957
Patient 10 CCTTGGTATGITTGGCTACTAATTTCTTTTTCATTTATAATATTCCTTGTATTGCTCTTT 3957
Patient § CCTTGETATGTTTGGCTACTAATTTCTTTTTCAT T TATAATATTCCTTGTATTGCTCTTT 3957
Patient 4 CCTTGGTATGTTTGGCTACTAATTTCTTTTTCATT TATAATATTCCTTGTATTGCTCTTT 3957
Patient 7 CCTTGETATGTTTGGCTACTAAT PICTTTTTCATTTATAATATTCCTTGTATTGCTCTTT 3957
Patient 2 CCTTGGTATGTTTGGCTACTAATTTCTTTTTCATF TATARTATTCCTTGTATTGCTCTTT 3957
Patient 1 CCTTGGTACATTTGGTTGITAATTGTCATTTTATTTATAATTTTTCTTATGATACTTTTC 3942
Patient 8 CCTTGETACATT TGGTTGTTAATTGTCATTTTATT TATAATTTTTCTTATGATACTTTTC 3942
*okdkkkok ok dhkkkk * F*dkkk hdk dhdkekdehhdkhkd kk Adek & * kk kk
Patient 6 TTTATATGTTGTTGTACTGGT TGTEGTICTGCATGTTTTAGTARATGTCATAATTGTTGT 4017
Patient 9 TTTATATGTTGT TGTACTGGTTGTGGTTCTGCATGTTTTAGTARATGTCATAATTGTTGT 4017
Patient 10 TTTATATGTTGT TGTACTGGTTGTGGTTCTGCATGTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 5 TTTATATGTTGT TGTACTGGTTGTGGTTCTGCATGTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 4 TTTATATGITGTTGTACTGGTTCTGGTTCTGCATGTTTTAGTARATGTCATARTTGTTGT 4017
Patient 7 TTTATATGTTGTTGTACTGGTTGTGGTTCTGCATCTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 2 TTTATATGTTGTTGTACTGETTGTEGTTCTGCATGTTTTAGTARATGTCATARTTGTTGT 4017
Patient 1 TTTATATGCTGCTGTACTGGITGTCETTCAGCATGTTTTAGTARATGTCATAATTGTTGT 4002
Patient 8 TTTATATGCTGCTGTACTGGTTGTGGTTCAGCATGTTITAGTAAATGTCATARTTGTTGT 4002
KKK AF Kb Kk REAXKKEKRKAXFRREAEREE R A AR AR R AR IR RT AR KA R AR IR F K N hh Kk
Patient 6 GATGAGTATGGTGGTCATCATGATPTTGTTATCAARRCATCTCATGATGATTAG 4071
Patient 9 GATGAGTATGGTGGTCATCATGATTTTGT PATCAAARCATCTCATGATGATTAG 4071
Patient 10 GATGAGTATGGTGGTCATCATGATTTTGTTATCARRACATCTCATGATGATTAG 4071
Patient 5 GATGAGTATGGTGGTCATCATCATTTTGTTATCAARACATCTCATGATGATTAG 4071
Patient 4 GATGAGTATGGTGGTCATCATGATTTTGI TATCANAACATCTCATGATGATTAG 4071 ‘
Patient 7 GATGAGTATGGTGGTCATCATGATTTTGT TATCARARCATCTCATGATGATTAG 4071
Patient 2 GATGAGTATGGTGGTCATCATGATTTTGTTATCARAACATCTCATGATGATTAG 4071
Patient 1 GATGAGTATGGGGGTCACARTGATTTTGTTATTAAAGCATCTCATGATGATTAG 4056
Patient 8 GATGAGTATGGGGETCACARTGAT T TTGTTAT TARAGCATCTCATGATGATTAG 4056

Khkkdkhkhhkhdk Khxkk HHKFKRIKKFKIKEK Khhk kI h kA ke kwkdwrkkd
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Fig. 14. Multiple alignment of the nucleocapsid genes of CoV-HKU]1 from patients 1, 2, 4, 5, 6, 7, 8,9, and 10.

Patient 4 ATGTCITATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGARATCGTTCAGGA 60
Patient 6 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGARATCGTTCAGGA 60
Patient 7 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGARATCGTTCAGGA 60
pPatient 9 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGARATCGTTCAGGA 60
Patient 10 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGARATCGTTCAGGA 60
Patient 2 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGARATCGTTCAGGA 60
Patient 5 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGARATCGTTCAGGA 60
Patient 1 ATGTCTTATACTCCCGGTCATCATGCTGGAAGTAGAAGCTCCTCTGGARATCGTTCAGGA 60
Patient 8 ATGTCITATACTCCCGGTCATCATGCTGGAAGTAGAAGCTCCTCTGGARATCGTTCAGGA 60
dekkkkhdkhkdkhdekdkhddkdkd Jdkdkhdkde kb dddede sk kb dedodkk ke de ke ko ok ¥ ke ok ko k e de ok e e
Patient 4 ATCCTCAAGARARCTTCTTGGGCTGACCRATCTGAACGARATTACCAAACCTTTAATAGA 120
Patient 6 ATCCTCAAGARAACTTCTTGGGCTGACCAATCTGAACCARATTACCAAACCTTTAATAGA 120
Patient 7 ATCCTCAAGARAACTTCTTGGGCTGACCAATCTGAACGARATTACCAARCCTTTAATAGA 120
Patient 9 ATCCTCAAGARAACTTCTTGGGCTGACCAATCTGAACGARATTACCAAACCTTTAATAGA 120
Patient 10 ATCCTCAAGRAAACTTCTTGGGCTGACCAATCTGAACGARATTACCAAACCTTTAATAGA 120
Patient 2 ATCCTCAAGAAAACTTCTTGGGCTGACCAATCTGAGCGARATTACCAAACCTTTAATAGA 120
Patient 5 ATCCTCAAGAARACTTCIIGGGCTGACCRATCTGAGCGARATTACCAAACCTTTAATAGA 120
Patient 1 ATCCTCAAGARARCTTCTTGGGTTGACCAATCTGAGCGAAGCCATCAAACCTATAATAGA 120
Patient 8 ATCCTCRAGARAACTTCTTGGGTTGACCAATCTGAGCGARGCCATCAAACCTATAATAGA 120
Wkkkhkkhdkhkhhkhdhhdrhhdh dhhdhkhdhhrdd kkhk * khkkkdhk hkhkkkkdx
Patient 4 GGCAGAARAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 6 GGCAGAAAAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 7 GGCAGARAAACCCARCCTARATTCACTGTGTCTACTCAACCACARGGAAATACTATCCCA 180
Patient 9 GGCAGARAAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 10 GGCAGARRAACCCAACCTARATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 2 GGCAGAARRACCCAACCTAAATTCACTGTGTCTACTCAACCACARGGAAATACTATCCCA 180
Patient 5 GGCAGAARAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 1 GGCAGAAARACCCCAACCCAAATTCACTGTGTCTACTCARCCACAAGGAAACCCTATCCCA 180
Patient 8 GGCAGAAAACCCCAACCAARATTCACTGTGTCTACTCAACCACAAGGAAACCCTATCCCA 180
dkkkkhdkh *hkkhkkdk Akdhkdrhkddhrhdrhokhhddkhdhhdrkhdddr o 3 de e dede ok k
Patient 4 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCAAARRGGTAGAGACTTTARATTTTCA 240
Patient 6 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCAARAAGGTAGAGACTTTARATTTTCA 240
Patient 7 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCARAAAGGTAGAGACTTTARATTTTCA 240
Patient 9 CATTATTCCTGETTCTCCGGGATCACTCAATTTCAAAAAGGTAGAGACTTTARATTTTCA 240
Patient 10 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCARARAGGTAGAGACTTTARATTTTCA 240
Patient 2 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCAAAAAGGTAGAGACTTTAAATTTTCA 240
Patient 5 CATTATTCCTGGTTCTCCGGGATCACTCARTTTCAAAAAGGTAGAGACTTTAAATTITCA 240
Patient 1 CATTATTCCTGGITCTCTGGGATTACCCARTTTCARARAAGGTAGAGACTTTARATTTCCA 240
Patient 8 CATTATTCCTGGTTCTCTGGGATTACCCARTTTCARAAAGGTAGAGACTTTARATTTCCA 240
Fhhkdhhhhhdhhkdhhhkd dhkkd Kk Fhhhkhr ok kAT dhk kb hhrrbhhkihh **
Patient 4 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGARGCARARGGATATTGG 300
Patient 6 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCARALAGGATATTGG 300
Patient 7 GATGGTCARGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTGG 300
Patient 9 GATGGTCAAGGAGITCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCARAAGGATATTGG 300
Patient 10 GATGGTCARAGGAGITCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCARAAGGATATTGG 300
Patient 2 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCARAAGGATATTGG 300
Patient 5 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGARGCARAAGGATATTGG 300
Patient 1 GATGGTCAAGGAGTACCCATTGCTTACGGGATACCCCCTTCTGAAGCAAAAGGATATTGG 300
Patient 8 GATGGTCAAGGAGTACCCATTGCTTACGGGATACCCCCTTCTGAAGCAARAGGATATTGG 300
HRIKRK AR EIk® dhddkkdddkd ddkk Khkfekh bk hkdrkhkhtrhhkk ¥k kdedk
Patient 4 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACAARAGCAGTTGTTACCG 360
Patient 6 TATAGACACAGCCGGCGTTCTTTTARRACAGCTGATGGTCAACAARAGCAGTTGTTACCG 360
Patient 7 TATAGACACAGCCGGCGTTCTTTTAARACAGCTGATGGTCAACAARAGCAGTTGTTACCG 360
Patient 9 TATAGACACAACCGGCGTTCTT' T TARRACAGCTGATGGTCARACAARRGCAGTTGTTACCG 360
Patient 10 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACAARAGCAGTTGTTACCG 360
Patient 2 TATAGACACAGCCGGCGTTCTTTTARAACAGCTGATGGTCAARCAARAGCAGTTGTTACCG 360
Patient 5 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACAAAAGCAGTTGTTACCG 360
Patient 1 TATARACACAACCGGCGTTCTTTTARAACAGCTGATGGTCARCAAAAGCAGTTGTTACCA 360
Patient 8 TATARACACAACCGGCGTTCTTTTAAARACAGCTGATGGTCAACAAARGCAGTTGTTACCA 360
dekkhk hkkkh dhkkkkdkhhkdhhhkkdkdk ok kbl hk kb hk kAR Ak k ke hdddRhdkd kdden
Patient 4 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCC 420
Patient 6 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCARTGCATCCTATGGTGARTCC 420
Patilent 7 AGATGGTATTTCTACTATCICGGTACCGGCCCATATGCCAATGCATCCTATGGTGARTCC 420
Patient 9 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCARTGCATCCTATGGTGAATCC 420
Patient 10 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCC 420
Patient 2 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCC 420
Patient 5 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCARTGCATCCTATGGTGAATCC 420
Patient 1 AGATGGTATTTCTACTATCTCGGTACCGGTCCATATGCCAGTTCATCCTATGGTGATGCC 420
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Patient 8 AGATGGTATTTCTACTATCTCGGTACCGGTCCATATGCCAGTTCATCCTATGGTGATGCC 420
ek e dededed ok o ek Rk e ke e ek ke kkde Rk kR Rk R ok Rk Rk kkkkdkddk kK

Patient 4 CTCGARGGGGTCTTCTGGGTTGCTAATCACCARGCTGACACTTCTACTCCCTCCGATGTT 460
Patient 6 CTCGARGGGGTCTTCTGGGTTGCTAATCACCAAGCPGACACTTCTACTCCCTCCGATGTT 480
Patient 7 CTCGARGGGGTCITCTGGGTTGCTAATCACCARGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 9 CTCGARGGGGTCTTCTGGGTTGCTAATCACCARGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 10 CTCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 460
Patient 2 CTCGARGGGGTCTTCTGGGTTGCTAATCACCARGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 5 CTCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 1 CACGAAGGTATCTTCTGGGTCGCTAGTCACCAAGCTGACACTTCTATTCCCTCCGATGTT 480
8

CACGAAGGTATCTTCTGGGTCGCTAGTCACCARGCTGATACTTCTATTCCCTCCGATGTT 480

* Rk kdekok Khkkdkkhdkhk Fdekk FARKIddkhkhd Xhkkdkhd dhkhkddhhhbix

Patient

Patient 4 TCGTCAAGGGATCCTACTACT CAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 6 TCGTCAAGGGATCCTACTACTCARGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 7 TCGTCAAGGGATCCTACTACTCARGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
patient 9 TCGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 10 TCGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 2 TCGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 5 TCGTCARGGGATCCTACTACTCARGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 1 TCGGCAAGGGATCCTACTATTCAAGAAGCTATCCCTACTAGGTTTTCGCCTGGTACGATT 540
Patient 8 TCGGCARGGGATCCTACTATTCAAGAAGCTATCCCTACTAGGTTTTICGCCTGGTACGATT 540
L T L L e s T ATy
Patient 4 ° TTGCCTCAAGGCTATTATGTTGARGGCTCAGGAAGGTCTGCTTCTARTAGTCGACCAGGT 600
Patient 6 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient 7 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient 9 TTGCCTCAAGGCTATTATGTTGARGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient 10 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient 2 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGICTGCTTCTAATAGTCGACCAGGT 600
Patient 5 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTARTAGTCGACCAGGT 600
Patient 1 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGCCGGCCAGGT 600
Patient 8 TTGCCTCAAGGCTATTATGTTGARGGCTCAGGAAGGTCTGCTTCTAATAGCCGGCCAGGT 600
dekke ek ok A ddk ok ok ok dk ok ke ok ok ook ok ke Rk bk ok ko ke ek kR ek ke
Patient 4 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient 6 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTITT 660
Patient 7 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGARGTRATTCTAATTTT 660
Patient 9 TCACGTTCTCAATCACGTGGACCCARTAATCGTTCATTAAGTAGAAGTAATTCCAATTTT 660
Patient 10 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient 2 TCACGTTCTCAATCACGTGGACCCAARTAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient 5 TCACGTTCTCAATCACGTGGACCCARTAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient 1 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient 8 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTRATTTT 660
Ahkhhhkdhkhkhkkhhhhkkhhhhhkhhkr bk bk hhd kR h kb Ak AR R RAA KN dedededkekde
Patient 4 AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATTGCTAATCTTGTTTTA 720
Patient 6 AGACATTCAGATTCTATAGTARAACCTGATATGGCTGATGAGATTGCTAATCTITGTTTTA 720
Patient 7 AGACATTCAGATTCTATAGTARAACCTGATATGGCTGATGAGATTGCTAATCTTGTITTA 720
Patient 9 AGACATTCAGRTTCTATAGTAARACCTGATATGGCTGATGAGATTGCTAATCTTGTITTTA 720
Patient 10 AGACATTCAGATTCTATAGTARAACCTGATATGGCTGATGAGATTGCTARTCTTGTTTTA 720
Patient 2 AGACATTCAGATTCTATAGTAARACCTGATATGGCTGATGAGATCGCTAATCTTGTTTTA 720
Patient 5 AGACATTCAGATTCTATAGTARAACCTGATATGGCTGATGAGATCGCTAATCTTGTTTTA 720
Patient 1 AGACATTCTGATTCTATAGTGARACCTGATATGGCTGATGAGATTGCTAGTCTTGTCTTG 720
Patlent 8 AGACATTCTGATTCTATAGTGARACCTGATATGGCTGATGAGATTGCTAGTCTTGICTTA 720
dokdedekdokk ARk dRhdok bk dekk kR R R koo ke ke ko kb Rk kkkhkk kk
Patient 4 GCCAAGCTTGGTAAAGRATCTARACCTCAGCARGTCACTAAGCARAATGCCAAGGAAATT 780
Patient 6 GCCRRGCTTGGTAARGAATCTARACCTCAGCAAGTCACTAAGCARAATGCCAAGGAAATT 780
Patient 7 GCCAAGCTTGGTAAAGAATCTARACCTCAGCAAGTCACTAAGCARAATGCCAAGGAAATT 780
Patient 9 GCCAAGCTTGGTAAAGAATCTAAACCTCAGCAAGTCACTAAGCARAATGCCAARGGARATT 780
Patient 10 GCCARGCTTGGTAARGRATCTARACCTCAGCRAGTCACTAAGCARRATGCCARGGARATT 780
Patient 2 GCCARGCTTGGTAAAGATTCTARACCTCAGCAAGTCACTAAGCARAATGCCAAGGAAATC 780
Patient § GCCARGCTTGGTAAAGATTCTARACCTCAGCARGTCACTARGCAAAATGCCAARGGRRATC 780
Patient 1 GCCAAGCTTGGTAAAGATTCTAAACCTCAGCAAGTTACCAAGCARAATGCTAAGGARATT 780
Patient 8 GCCARGCTTGGTARAGATTCTAAACCTCAGCAAGTTACCAAGCARAATGCTAAGGARATT 780
T T R T )
Patient 4 AGGCATAAAATTTTARCAAAACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 6 AGGCATAAAATTTTARCAAARCCTCGCCAAAAGCGAACTCCTAATAAACATTGTARTGTT 840
Patient 7 AGGCATAAAATTTTAACARAACCTCGCCAAARGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 9 AGGCATARAATTTTAACAAAACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 10 AGGCATAAAATTTTAACAARACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 2 AGGCATARAATTTTAACAARACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 5 AGGCATAAAATTTTAACAAAACCTCGCCAAAAGCGAACTCCTARTAAACATTGTAATGTT 840
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Patient 1 AGGCATAAAATTITARTGAAACCTCGCCAAAAGCGAACTCCTARTAAATTTTGTARTGTT B840
Patient 8 AGGCATARAATTTTAATGAAACCTCGCCAAAAGCGAACTCCTAATAAATTTTIGTARTGTT 840
ek ok ok e ke ek ok ok ok ek ok ke Je ot ok e de e e ok ke ok ok e ek ok ok ok ke ek ok ke de ke ek ok e e ok e e e S ke ok ke
Patient 4 CAACAGTGTTTTGGTAAAAGAGGACCTTCTCAAARTTTTGGTAATGCTGARATGTTARAG 900
Patient 6 CARCAGTGTTTTGGTAARAGAGGACCTTCTCAARATTTTGGTAATGCTGAAATGTTAARG 900
Patient 7 CAACAGTGTTTTGCTAARAGAGGACCTTCTCAARATTTTGGTAATGCTGAAATGTTARAG 900
Patient 9 CAACAGTGTTTTGGTAARAGAGGACCTTCTCARRATTTTGGTAATGCTGARATGTTARAG 900
Patient 10 CAACAGTGTTTTGGTAAAAGAGGACCTTCTCAAAATTTTGGTAATGCTGARATGTTARAG 900
Patient 2 CAACAGTGTTTTGGTARAAGAGGACCTTCTCAARATTTTGGTAATGCTGARATGTTAAAG 900
Patient 5 CAACAGTGITTTGGTAAAAGAGGACCTTCTCAAAATTTTGGTAATGCTGAARTGTTARAG 900
Patient 1 CAACAGTGTTTTGGTARAAGAGGACCGCTCCAAAACTTTGGTAATTCTGARATGTTAAAG 200
Patient 8 CARCAGTGITTTGGTAAAAGAGGACCGCTCCARARCTTTGGTAATTCTGAAATGTTARAG 900
e sde e o ok e dke e e o I e ok e ok Yl e e ok b ok e ke ek Fhdekh kkkhdkhAdk KhkNkhhkhhkkhhh
Patient 4 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 6 CTTGGTACTAATGATCCTCAGTITTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 7 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 9 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 10 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 2 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGRAATTAGCTCCTACACCAGGTGCT 960
Patient 5 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGETGCT 960
Patient 1 CTTGGTACTAATGATCCTCAATTTCCTATTCTTGCTGAATTAGCCCCTACACCAGGTGCT 960
Patient 8 CTTGGTACTAATGATCCTCAATTTCCTATTCTTGCTGARTTAGCTCCTACACCAGGTGCT 960
KRk R FRIKRIF kR h Ik kdkd Ahdkkkdrhhkdhhkhkdh hkwhkkkdr hhkdkdrhkhkhdhkhn
Patient 4 TTTTTCTTTGGTTCTAAATTAGACTTGCTTARAAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 6 TTTTTCTTTGGTTCTARATTAGACTTGGT TARAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 7 TTTTTCTTTGGTTCTAAATTAGACTTGGTTAAAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 9 TTTTTCTTTGGTTCTAAATTAGACTTGGTTARAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 10 TTTTTCTTTGGTTCTAAATTAGACTTGGT TARAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 2 TTTTTCTTTGGTTCTAAATTAGACTTGGTTAAAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient § TTTTICTTTGGTTCTARATTAGACTTGGTTAARAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 1 TTTTTCTTTGGCTCTAAATTAGAGTTGTTTARAAGAGACTCTGATGCTGATTCACCTTICT 1020
Patient 8 TTTTTCTTTGGCTCTAAATTAGAGTTGTTTAAAAGAGACTCTGATGCTGATTCACCTTCT 1020
Khkkkdkkhdhh Fhhkhkhhdhkh kkk khhkdkhhdhdk *% Ak *kkkd *hkkhdk s
Patient 4 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 6 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 7 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 9 ARAGATGTTTTIGAACTTCATTATTCTGGT TCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 10 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 2 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACT TTACCAGGC 1080
Patient 5 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 1 AAAGACACTTTTGAACTTCGTTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCTGGT 1080
Patient 8 ARBAGACACTTTTIGAACTTCGTTATTCTGGTTCTATTAGGTTTGATAGTACT TTACCTGGT 1080
*k ok kok hhhhdkdkdekdkk Adkdkkhkhd kb Rk hk bk hkh bbbk b hhderdhhkh *k
Patlent 4 TTTGAGACARTTATGAAAGTTCTTGAAGAGAATTTAAATGCTTATGTTAATTCTAATCAG 1140
Patient 6 TTTGAGACAATTATGARAGT TCTTGAAGAGAATTTAARTGCTTATGTTAATTCTAATCAG 1140
Patient 7 TTTGAGACAATTATGAAAGTTCTTGAAGAGAATTTARATGCTTATGTTAATTCTARATCAG 1140
Patient 9 TTTGAGACAATTATGARAGTTCTTGAAGAGAACTTARATGCTTATGTTAATTCTAATCAG 1140
Patient 10 TTTGAGACAATTATGAAAGTTCTTGAAGAGAACTTAAATGCTTATGTTAATTCTAATCAG 1140
Patient 2 TTTGAGACARTTATGAAAGTTCTTGAAGAGARTTTARATGCTTACGTTAATTCTAATCAG 1140
Patient 5 TTTGAGACARTTATGAAAGTTCTTGARGAGAATTTAARTGCTTACGTTAATTCTAATCAG 1140
Patient 1 TTTGAGACAATTATGAAAGTTCTTAARGAGAATTTAGATGCTTATGTTAATTCTAATCAG 1140
Patient 8 TTTGAGACAATTATGAAAGTTCTTAARGAGAATTTAGATGCTTATGTTAATTCTAATCAG 1140
Kk IFRKEEAKIKNFRKFRKRIE R A FR Fhkhkkdkdhd KXkd hhkkdrdhhk hhdhkddrhhrkrokkkk
Patient 4 ARCACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTARARGAGGTGTTAAACRATTA 1200
Datient 6 ARCACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTARAAGAGGTGTTAAACAATTA 1200
Patient 7 AACACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTRAARAGAGGTGTTARACAATTA 1200
Patient 9 ARCACTGATTCIGATTCGTTGAGTTCTARACCTCAGCGTARAAGAGGTGTTARACARTTA 1200
Patient 10 AACACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTAAAAGAGGTGTTAAACAATTA 1200
Patient 2 ARCACTGATTCTGATTCGTTGAGTTCTARACCTCAGCGTARAAGAGGTGTTAAACRATTA 1200
Patient 5 AACACTGATTCTGATTCGTTGAGTTCTARACCTCAGCGTAAAAGAGGTGTTARACAATTA 1200
Patient 1 AACACTGTTTCTGGTTCGCTGAGTCCTARACCTCAGCGTAARAGAGGTGTTARACAATCA 1200
Patient 8 ARCACTGTTTCTGGTTCGCTGAGTICCTAAACCTCAGCGTARAAGAGGTGTTAAACAATCA 1200
Fhdkhekd dedekdhk Fhkhh kkkkk dhkAkhkAkhhdhhkhhhhkhk kA Ak Rk kA hkr *
Patient 4 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCARATGATTTT 1260
Patient 6 CCAGAACAGTTTGACTCTCTTAATTTARGTGCTGGTACTCAGCACATTTCARATGATTTT 1260
Patient 7 CCAGAACAGTTTGACTCTCTTAATTTARGTGCTGGTACTCAGCACATTTCARATGATTTT 1260
Patient 9 CCAGAACAGTTTGACTCTCITARTTTAAGTGCTGGTACTCAGCACATTTCAAATGATTTT 1260
Patient 10 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCAAATGATTTT 1260
Patient 2 CCAGAACAGTTTGACTCTCTTARTTTAAGTGCTGGTACTCAGCACATTTCARATGATTTT 1260
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Patient § CCAGAACAGTTTGACTCTCTTAATTTAAGT GCTGGTACTCAGCACATTTCAAATGATTTT 1260

Patient 1 CCTGAATCGTTTGACTCTCTTARTTTAAGTGCTGATACTCAGCACATTTCARATGATTTT 1260
Patient 8 CCTGAATCGTTTGACTCTCTTAATTTAAGTGCTGATACTCAGCACATTTCAAATGATTTT 1260
*k  dekk HRKEFIIIKIRFERANK AN ARAIKREAKR IR AR IRRT AR R KT A IRKR K AN,
Patient 4 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTGTT 1320
Patient 6 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTGTT 1320
Patient 7 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTGTT 1320
Patient 9 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTGTT 1320
Patient 10 ACTCCTGAGGATCATAGITTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTGTT 1320
Patient 2 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATCCTTATGTAGAAGACTCTGTT 1320
Patient 5 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATCCTTATGTAGAAGACTCTGTT 1320
Patient 1 ACTCCTGAGGATCATAGTITTACTTGCTACTCTTGATGATYCTTATGTAGRAGACTCTGTT 1320
Patient 8 ACTCCTGAGGATCATAGITTACTTGCTACTCTTGATGATCCTTATGTAGAAGACTCTGTT 1320
B R T T T T T T T T T S T T e Y
Patient 4 GCTTAA 1326
Patient 6 GCTTAA 1326
Patient 7 GCTTAA 1326
Patient 9 GCTTAR 1326
Patient 10 GCTTAA 1326
Patient 2 GCTTAA 1326
Patient 5 GCTTAA 1326
Patient 1 GCTTAA 1326
Patient 8 GCTTAA 1326

Fedek ko k
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