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7) ABSTRACT

The present invention provides the complete genomic
sequence of a novel human coronavirus, coined as human
coronavirus-HKU1 (“HCoV-HKU1”), isolated in Hong
Kong. The virus belongs to the order Nidovirales of the
family Coronaviridae, being a single-stranded RNA virus of
positive polarity. Futher study on nasopharyngeal aspirates
from patients with community-acquired pnbeumonia has
revealed that there are two genotypes, genotype A and
genotype B, for this virus. In addition to the genomic
sequences of these two genotypes, the invention provides
the deduced amino acid sequences of the complete genome
of the CoV-HKU1. The nucleotide sequences and deduced
amino acid sequences of the HCoV-HKU1 are useful in
preventing, diagnosing and/or treating the infection by
HCoV-HKU1. Furthermore, the invention provides immu-
nogenic and vaccine preparations using recombinant and
chimeric forms as well as subunits of the HCoV-HKU1
based on the nucleotide sequences and deduced amino acid
sequences of the HCoV-HKUL.
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SEQ:1 3 TCGTGCTATGCCAAATATTTTGCGTATTGTTAGTAGT TTAGTTTTGGCCCGCARACAT 58
SEQ:2 RAMPNTILR RTIVSSLVLAREKH 19
59 GAATTTTGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGTGCTCAAGTT - 118
20 EF CCSHGDRTPFYRLANETCHAGQ QYV 39
119 TTGAGTGAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGT 178
40 L SEIVMCGGCY YV XKPGGTS S 59
179 GGTGATGCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCT 238
60 G DATTA ATFANSVFNICQAVTA 79
239 AATGTTTGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAAT 298
80 N VCSLMACYNGHTZEKTIEDTULSTITR RN 99
299 TTACAARARCGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTT 358
100 L QKRLY SNVYRTDYVDYTTFUV 118
359 AATGAGTATTATGAATTTTTATGTAAGCATTTTAG 393
120 N EY YETFILCZKEBHF 130

FIG. 1
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SEQ:3 1

61

241

421

481

GAATARGAGCGAATTGCGTCCGTACCGTCTATCAGCTTACGATCTCTTGTCAGATCTCAT
E* ER I ASVDP S I SLRSTLVZRSESEH
N K 8 ELRPVYRTILSATYDTLTELTSTDTLI
I R A NICUVERTUVY QUL TTI S COQETI S L

TARATCTAAACTTTTTARACAAGATTCCCTGTTATCCATGCTTGTGAGTGTGGTTTAARTC
* I * T F * TRV F?PVIHAUQ CET CGCTULII
K $§ KL F KQDSLL SMULV S VYV * §
N L NF LN IKTIUPTCYU®PTCL* V WU FNH

ATAATCTTGTATTTTACTTTCCACACTTTTCATCTCTCTGCCAGTGACGTGT'TGGTTGTC
I I LYV FTV FHTT FHILSASUDUVL VYV
* s CI L L STVULF I SL P VTOCUWUL S
N L V F Y F PHPF S 8L COQ* RV G C P

CTCAGCGTCCCTCCCATAGGTCGCAATGATTARAACCAGCAAATACGGTCTCGGCTTCAA
L S vpepPIGRNDT®* NOQUOTIRSTZ RTILDQ
S A S L P *VAMTII KT SI K YGL G F K
Q R P S HR S Q * L XK P ANTUV S A 8 8

GTGGGCGCCAGAATTTCGTTGGCTGCTTCCGGATGCAGCGGAGGAGTTGGCTAGTCCTAT

VGGARISILAAMSGT CSG GV G * 8§58 Y

WA PEFRWULUL PDAAMETETLA ATSUPM
G RQNVFVGCFU RMOQRRSWILV L *

GAAGTCAGATGAGGGTGGGTTATGCCCCTCTACTGGTCAAGCGATGGARAGTGTTGGATT

E VER*G W VMPTLY WS S DGI KCWI

K s DEGGLCPSTGA QA AMESV GF
§ Q M RV GYAPULULUVZ KU RWIEKU VYL DS

CGTTTATGATAATCATGTGAAGATAGATTGTCGCTGCATTCTTGGACRAGAATGGCATGT

R L * * 8§ C EDRTILSULUHS WTIRMA AL

VY DNHV XK IDU CRT CTITULGU OQETWHV
FMITIM®M®*TU R®*TIVAATFULDI KINGMZC

GCAGTCAAATCTTATCCGTGATATTTTTGTTCATGAAGATCTACATGTTGTAGAAGTTCT
AV K S Y P * Y F CS * RS TTCOCR R S5 8
Q S NL I RDTIVFVHEUDILUHVVEUVTL
5 Q I L s VI FLFMKTITUYMTL®* K F «

AARCTAAAACAGCCGTARAGTCCGGTACGGCAATTTTAATTAAATCACCTTTGCATAGCTT

N * NS R KV RYGNV FN®* I TV FA * L

T K TAV K S GTA ARATIULTII K SU PULUHS L
L Ko P * S PVROQVF*L NHILCTIA AW

FIG. 2
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541

601

661

781

1021

GGGTGGTTTTCCTAAAGGGTATGTTATGGGCTTGTTCCGTTCATACAAGACTAAACGTTA

G W F S8 * RV CYGUL VP FI QD * T L
G 6 F P K GY VM GLV FR S Y KTI KT RY
vV vV FL XGMILWATCSUVUHETI RILNUVM

TGTTGTACATCATCTTTCTATGACTACATCTACTACTAATTTTGGTGAAGATTTTTTGGG

c ¢cTs§ S F YDYI Y Y * F W ¥ RF F G

VVEHTLSMTTSTTWNUVFGEUDTFL G
L Y11l I FUL *LHLIL LI LV KTIT FWUV

TTGGATTGTACCTTTTGGTTTTATGCCATCTTATGTTCACAAATGGTTTCAATTCTGTAG

L b ¢ TV F W F Y ATITULTGCSOQMYVYSsSs I L *

W I V?PF GFMZPSYVHIEKUWFOQTFTCR
G L YL LVLCHTLMPFPTNGT FNZSVG

GTTGTATATTGAAGAGAGTGATTTAATAATTTCAAATTTTARATTTGATGATTATGATTT

v vy RE®™*FNNYTFKF * I * * | « F

L Y I EE S DULTITISNT FI KT FDUDYDTF
¢ I L KR VI * + F QI L NLMTIMMIIWL

TAGTGTAGARGATGCTTATGCTGAGGTTCATGCTGAGCCTARAGGTAARTATTCACAAAA

*CRRCLC®* G 8 C * A *» R + I F T K

S VEDAYAEVHAEUPI KUGI KT Y S QK
v * XKML MULURPFMILSIL XV NTUHIKK

AGCTTATGCTTTACTTAGACAATAT CGTGGTATTARACCCGTACTTTTTGTAGACCAGTA

S L ¢ FT* TT1IU S8WY*TH®RTT FTCRUPUV

A YA LLRGQVYRGTII KU PUVLFVDA QY
LML YLDWDNTIUVVILUNZPYFPFUL* T S M

TGGTTGTGACTATTCTGGTARATTAGCAGATTGTCTTCARGCTTATGGTCATTATTCTTT

WL *L FW* I SRIL S S S L W STULPF P

6 ¢ DY S GG KL ADCULQAY GG HY S L
VvV TIULLVNDNM®*QTIUVV FI KXKILMVUVTIILTC

GCAAGATATGAGACAAAAGCAGTCTGTATGGCTTGCCAATTGTGACTTTGATATTGTAGT

A R Y ETJKAVCMACOQTL * L * Y C 8

Q DM RQ KQ SV WIULANTCDT FDIUVV
K I DK S $§LYGULUPTIWUVTULTIUL* W

GGCTTGGCATGTAGTTCGTGATTCACGATTTGTTATGCGCCTGCAGACTATAGCTACTAT

G LACSS*FTTIOCY AP RARADTY S Y Y

A WHVVYV RDS SR RPFVMIPBRILUOQTTIM BATI
L 6M * F VIHDILILU GCACRTLT™®* L L F

FIG. 2 CONT.
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1081

1141

1201

1261

1321

1381

1441

1501

1561

TTGTGGTATTAAATATGTTGCACAACCTACAGAAGATGTAGTAGATGGAGATGTAGTTAT
L WY * I CCTTYVYHRU®RUZGCSURWUPRTCGCS Y
¢ 661 K Y VvaAaAaQFPTEDUVVDGDUV VI
vVVLNMULUHENTILZGQIEKM®**MEM?®*TILY

ACGTGAACCTGTACATTTATTATCTGCTGATGCAATAGTTTTAAAGCTTCCTAGTTTGAT
T * T ¢ T ¥ I I C * CN S5 F KA S * F D
R E PV ELTILS ADA ATIUVILI XULUPSUL M
vV N¥NL Y I ¥ YL L MQ * F * § F L V * ¥

GAARGTTATGACTCATATGGATGATTTTTCTATTARATCTATATATARTGTTGATTTGTG
E § YD S Y G * F F Y * I ¥ I * C * F V
K vV M TEMTDU DT F S STIIKSTIUYNUWVDLC
KL *L I WMIV FULILWNU LLYTIMULTITCGCUV

TGATTGTGGTTTTGTTATGCAGTATGGTTATGTAGATTGTTTTAATGATAATTGTGATTT

*L WFCY AV WULCRULF * *+ + L * F

D ¢CGF VMQY G Y VD CT FWNTUDNTCDTF
I vvypLCSMVM+*TIUVLILMITIWVIITF

TTATGGTTGGGTTTCAGGTAATATGATGGATGGTTTTTCTTGTCCATTGTGTTGTACAGT

L WL GFROM* Y DGW PPFULS I VL Y S

Y G W VS GGNMMDGT FSCPLCCTUV
MV GGF QVI *WMV FL VHCVVQTF

TTATGACTCTAGCGAAGTTAAAGCCCAATCATCTGGTGTTATTCCTGAAAATCCTGTGTT
L * L RS * S P I I WCY S * K S CV
Y D 8 8 EV KAOQS S GV I PENU©PVL
M TULAI KU LI KPUNUHBILVL FILI KTIILTE CY

ATTTACTAATAGTACTGATACTGTTAACCATGATTCTTTTAATTTGTATGGTTATTCTGT
I Yy » ~ y « y ¢ + p *+ F F *+ F V W L F C
F TN S TUDTVNIHDSFNULYGY S V
LL I VLIULILTMIULILTITCMYTITULS

CACACCATTTGGTTCTTGTATATATTGGTCGCCGCGTCCTGGATTGTGGATTCCTATAAT

HTIWUPFUL Y IULVAASUWIUWVDS YN

T P F G S CI Y WS PRUPGULWIUPTII
HHLVIL VYV YIGRURUVLDUGCGT FTL™* L

TAARTCTTCAGTCAAGTCTTATGATGATTTGGTTTATTCAGGTGTAGTAGGTTGTAAATC

* I F §8 QVL *# +* P GL FRCSZRIL * 1

K 8§ s VvV K 8 Y¥YDDUL VY S GV V G C K S
N L Q 8 S L MM I W F I QUV *» * Vv V NL

FIG. 2 CONT.
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1621

1681

1741

1801

1861

1921

1981

2041

2101

TATTGTTAAAGAAACTGCTCTTATTACTCATGCACTTTACTTAGATTATGTTCAATGTAA
Yy ¢ * RNCS5 Y Y S CTULILI RIULUGCZ SEM?**
I v KX ETAULTITUHAULYULD YV Q CK
L' L XK XKL L L L LMHFT®*TIMT FNUV S

GTGTGGTAATCTTGAACAAAATCATATTCTTGGCGTTAATAATTCTTGGTGTAGGCAACT
vV Ww™*§ * T KBS Y S WU R * * F L V * A T
C G N L E QNI ETIULGUVNIDNSWCR QL
vV VvV IULUPNIXKITIVFILALTITIULSGUVGUNC

GTTGCTTAATAGAGGTGATTATAATATGCTTCTAAAAAATATTGACTTGTTTGTTAAGCG

vV A+ + R *+ L * ¥ A § K X Y * L Vv C + 2

L L NR GDYNMILTLIEKNTIDTILTFVKTR
¢ LI EVITITICF®* KTIULTT CULTLS SV

TCGTGCTGATTTTGCTTGCAAGT TTGCAGTTTGTGGAGATGGTTTTGTACCTTTTTTACT

$s ¢ * FCLQVCSULW® RMWT FTCTT FTFT

R ADPFACIKV FAVCGDGT FUVEPETFULL
v L I LLASULIGQUFVEMUVILYULTV F Y *

AGATGGTTTAATTCCCCGTAGTTATTATCTAAT TCAGAGTGGTATTTTCTTTACATCTTT

R W F N S P * L L 8 N S EW Y F L Y I TF

D GLIUPZRSYYULI QS GTIFV FTSIL
MV F PV VII * F RV VF F S L HTIL *

GATGTCTCAATTTTCACAAGAAGTTTCTGATATGTGTTTARARATGTGTATTTTGTTTAT

DVvsIUPFPTW RSV F* YV FKNUWVYF VY

M § Q F S Q EV S DMOCLEKMZ©GCTIULFM
¢ L NFHK K FL I CV * KCV U FCULW

GGACAGAGTTTCAGTTGCTACATTTTATATAGAGCATTATGTTAATAGG T TGGTTACTCA
G ¢ S FS§CYIULYRAILTGC®** V G Y 8
DRV S VATV FYTIEUHRKYUVNZ RILUVTDQ
T EBE F QL LHV FTI * S I MULIGWIULIUL N

ATTTAAGTTATTGGGTACTACACTTGTTAATAARATGGTTAATTGGTTTAATACCATGTT
I * v I 6 Y Y T™OC* * NG+ L V * ¥ H V
F XKL LGTTULV VNI KMV YVYNWTPFWNTM L
L 8 YWV ULHULULTII KWILTIGTULTIUPTC*

AGATGCTAGTGCACCTGCTACAGGCTGGCTTCTTTACCAATTATTGRAATGGTCTTTTTGT

R C*» ¢CTCYRULASULU®PTIT1I EWSVFC
D AS AP ATG GUWILIL Y QL L NGULLTFUV
M L VH L L Q AGVF F TNY MV F L *

FIG. 2 CONT.
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2161

2221

2281

2341

2401

2461

2521

2581

2641

AGTATCTCAAGCCAACT TTAATTTTGT TGCTTTAATACCTGATTATGCTARAATTTTAGT

§ I 8 § QL * F CCPFNTT®* L C*NF S

vV § A NFNVFVALTIPDVYAI KTIILUV
Y L K P TULIULLLUL * Y L I MULIEKTF * L

TAATARATTTTACACTTTTTTTAAGTTATTATTAGAGTGTGTTACAGTTGATGTT TTRAAA

* * I LHF F * VITIZRUVCY S * CF K

N X F YTV FVF KULLULET CVTVDV L K
I NF TULFILSY Y * § VL QL M F * K

AGATATGCCTGTTCTTAARACTATTAATGGTTTAGTTTGTATTGTAGGCAATAAGTTTTA

R YA CS * NY * WPF S§ 5L Y CRQ * V L

DM PVLIKTTIWNGLU VCTIVGNT KT FY
I ¢L FLKUILTULMWV~>* F VL *A I S VF I

TAACGTTAGTACAGGGTTAATTCCTGGTTTTGTTTTACCATGTAATGCACAGGARCAACA
*+* R * YR VNS SWEPCTFTMS®*CTGTT

N VSTGTLTIPGTFVULPCHNA ATC GQTET OQQ
TLVQG* FLVELETFTYHTYMEHETERININEK

AATTTATTTTTTTGAAGGCGTTGCAGAATCTGT TATAGTAGAAGATGATGTTATT GAGAA
N L FF *RR CRTIUCYSZR®RT* C Y * E
I Y F F E GV AE SV IV ETUDUDUVTIEN
F I FL KAULOGQUNULTILT®* * K MMTULIULTURM

TGTCAAATCTTCTTTATCATCTTATGAGTATTGTCAACCACCTAARTCTGTAGAAAAAAT

¢ QI FFI I L * VLS TTO®*TICZRI KN

VX 8§ $ L s $ Y EYCOQPUPIKSVEKI
§ N L L YHL M S I VNHILUNIL®* KK P

TTGTATTATAGATAATATGTACATGGGTAAGTCTGGTGATARATTTTTCCCTATTGTCAT

L YYR* Y VHG®* VW * * I F P Y CH

¢ I I DNMYMGI KT CSGT DI KT FTFZPTIUVM
VL *1I I CTMWUV S VV INUVF S SIUL L § #*

GARTGATARARATATTTGTCTTTTAGATCAGGCTTGGCGTTTTCCATGTGCAGGTAGAAA

E » » K YL S PRSGLAFSMTZCTR * K

N D KNI CLULDIGQAWR RTF FUPTGCA ATGTRK
M I KTIUV FVF*IU RULGVV FUHVQVEK

AGTTAATTTTAACGAGAAACCTGTTGTTATGGAGATTCCOTCTTTGATGACAGTTAAGGT

§ * F*RETOCCYGD SV FDUDGS S * G
VNFNEI KUPVVMETIUZPSILMTUV X V
L I L TRNUILULULWRUPFIRTILS*+* *+* 0L R L

FIG. 2 CONT.
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2701 TATGTTTGATTTAGATTCTACTTTTGATGATATTTTAGGTAAAGTTTGTTCAGAATTTGA 2760
Yy v FRFYF * *» Y F R * § L FR I *
M FDLD STV FDDTIULGI KV CS8ETFE
¢ LI >*ILLLMTIV F™*UV KT FUVQUNTILK

2761 AGTAGAAPAAGGGTGTTACTGTAGATGATTTTGTTGCTGTTGTTTGTGATGCTATAGAGAA 2820
S R K GGCYC®RO®*YFOCOCCOCULT®* CYRE
VEI KG GV TVDDVFV AV YV CDA ATITEN
* R R VL L #* M IUL L L L FVMIL* R M

2821 TGCTTTARACTCTTGTARRGAGCATCCAGTGGTTGGTTATCAAGT TCGTGCATTTTTARA V 2880
¢Cc FP KL L*RAZS S GWILS S S CTI1I F K
A L N S§ CKEHP VYV 6Y QVRATFULN
L * TL V K S TI QWULVIIZ KT FVHTF * I

2881 TAAACTTAATGAGAATGTTGTTTATTTATTTGATGAGGCTGGTGATGAARGCAATGGCCTC 2940
*# T # + E ¢ ¢.L F I *+ * G W * *# § N 6 L
K L NE NV VYL FDEA AWAGTDTEA AMABAS
N L MRMULY FTIYILMIPRILUVMIE KT GQUWUPTL

2941 TCGTATGTATTGTACTTITGCTATTGAGGATGTTGAAGACGTTAT CAGTAGTGAAGCTGT 3000
s Y vL Y FCY * G C®* R RYQ* * 5 C
R MY CTV FATIEDUVYVEDV VIS SER AUV
v ¢ IVLLLLRMILIKXKTILSUV YV KL S

3001 CGAAGATACTATTGATGGTGTCGTTGAAGACACTATTARTGACGATGRAGATGTTGTTAC 3060
R RY Y W CR * RHY * *« R *« R C C Y
EDTIDGVYVEDTTIWNDUDTEDUV VT
K I LLMVSYLIKTULILMTMIEKMTLTULTL

3061 TGGTGACAATGACGATGARGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3120
w * Q * R * R C C Y W *» Q R * R C C Y
G DNDDEUDVVTGDNTDUDPETUDUV VT
v TMTMI KXKMILLILYVTMTMI KMMILILL

3121 TGGTGACAATGACGATGARGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3180
w*Q *R *RCCYW®™*Q * R * RCOCY
G DNDDEUDVVTGDNDUDEUDUV VT
v T™MTMI KMLLL VTMTMIEKMMTLULL

3181 TGGTGACAATGACGATGARGATGTTGTTACTGGTGACAATGACGATGAARGATGTTGTTAC 3240
W * Q * R * R CCY W Qg * R * RCOC Y
G DNDDETDVVTGDWNUDUDETDUV VT
vV TMTMIEKMILLLVTMTMIEKMMLTILL

FIG. 2 CONT.
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3241 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3300
w+*Q * R * RCCVY W * Q * R * RCOC Y
G DNDDEUDVY VT GDNUDUDETUDUV VYT
v TMTMI KMTLILLVTMTMIEKMILTLL

3301 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3360
w=*Q* R * RCCYW™* QR * RCOCY
G b NDDEDUVVYVTGDNDUDET DWVVT
v TMTMIEKXKMULILL VTMTMMI KMLTUL L

3361 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3420
w *Q * R *R CCYW* Q * R * R CCY
G DNDDEDV VYV TGDNUDTUDETUDUVVT
v TMTMIEKMTLTLTLUVTMTMIKMTLTLL

3421 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATAACGATGAAGAGATTGTTAC 34890
w *Q * R * R CCYW* Q * R * RDC Y
G DNDUDEUDVVTOGDNNDETETIUWVT
vV TMTMIEKMLTLULVTTITMIE KT RTLTILL

3481 TGGTGACAATGATGACCARATTGTTGTTACTGGTGATGATGTAGATGATATTGARAGTAT 3540
w * Q + * P NCCY W +# +« C R * Y + K Y
G DbDNDDOQTIVVTGDDVDODTITESI
VTMMMTI XULULIL L VMMZG*FMTILIKUVTF

3541 TTATGACTTTGATACTTATAAAGCTCTTTTAGTTTTTAATGATGTCTATAATGATGCTTT 3600
L *L * YL * 3§ 8 F § F *» * C L * * C F
Y D F P TYXKALTULVV FUNDUVYNDA AL
M TUL I LI XULPF * FLMMZSTIMMTILC

3601 GTTTGTTAGTTATGGTTCTAGTGTTGAAACAGAAACATATT TTAAAGTTAATGGTTTATG 3660
v Cc+* L WPF* ¢ * NRNTIVF * 8 + W P M
F vs Y GG S § V ETETVYVF KUV DNGULW
L L VMVL VL KOQIKHIULKILMVYYGG

3661 GTCACCTACTATTACACATACTAATTGTTGGTTGCGTTCTGTGTTACTTGTAATGCAGAA 3720
v TYYyYTYH®*L L VAT FTCVTTCNA ATE
§ PTITHTNOCMWILRSUVLILVMOGQK
HLLLHEIULTIUVGCUVLCVYUL * CRN

3721 ARTTACCTTTTAAGTTTAAGGATTTAGCTATTGAAAATATGTGGTTATCTTATAAGGTGGG 3780
I TF * V *« 6 F 8§ Y * K YV VI L * 6 G
L PF KF KDL ATIZENMUWILSYIKUVG
Yy LL §$§LRTI*LL KTIUCGYULIURWV

FIG. 2 CONT.
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3781

3841

3901

3961

4021

4081

4141

4201

4261

TTATAATCAAAGTTTTGTTGATTATTTACTGACCACTATTCCTARAGCTATTGTTTTGCC

L + 8 X FC*¥ L FTDUHY S * § Y CVF A

Yy N $S FVDYULILTTTIUPI KX ATIUWVTLP®P
I 1 K vL.LLI1IIVY*PULFULUKULULTFTCL

TCAAGGTGGTTTTGTAGCTGATTTTGCTTATTGGTTTTTAAACCAGTTTGATATTAATGC

S R WF CS «~ F CL LV F K PV *» Y » ¢

Q GG F V ADVFAYWV FULNOGQTFDTINA
X vvyLy +* LI LULIGTF * T S8 TL I L MR

GTATGCTAATTGGTGTTGTTTAAAATGTGGT TTTTCT TTTGATTTAAATGGTTTGGATGC
v ¢c=*L VL FKMWPFFF* F KWF G C
Y ANWCCLI KT CGPFSFDULNGTLTDA
ML I GVYVY * NV YV FLULIO*MV WML

TTTGTTTTTTTATGGAGATATTGTGTCTCATGTTTGTAAGTGTGGACATAATATGACTCT

F vV F L # RYCVSsSCUL * V WT* Y D S

L F FYGDIUVSHV CKOCGHNMTL
c F FM EILCILMT FV S VDTITIO*TL ¥

AATAGCAGCGGACTTACCTTGTACATTACATTTTTCATTATTTGATGACAATTTTTGTGC

N § §$ 6L TLYTI T FFITI * *» Qg FLC
I AADLUPOCTULHU EFSULVFUDDWNTF CA
* Q R T Y L VHYIVFHYULMTTITFVL

TTTTTGCACCCCTAARAAAATTTTTATTGCTGCATGTGCTGTGGATGTAAACGTTTGTCA

F L EP *# KNF Y CCMCCG C KRL 8§
F ¢CTPIK K I F I AACAVDV NV CH
F A PL XK KPFLLULHVLWMOZ*XTT F VI

TTCTGTAGCTGTTATAGGTGATGAACAAATAGATGGTAAGTTTGTTACTAAATTTAGTGG
F CS5 CYR ** * T NIZRW®* YV CY * I *+ W
s VA VI GDEOQTIDGI KU PV THKTFOSG
L *» L L * VM®NIEKT™*MVYV S L L L NL V V

TGATAAATTTGATTTTATAGTAGGTTATGGAATGTCATTTAGTATGTCTTCTTTTGAGTT

*# + I * F Y S RUL WNWVI * YV FF * V

D K FDF IV GY GMSV F S M S5 S F E L
I ¥NL I L * *VMETC CHTLUVCLIULILSY

ACCTCAATTGTATGGTTTGTGTATAACACCTAATGTATGTT TTGTTARAGGTGATATTAT
T 8 I V WPF VY NT®* CMVPFOC®™* R * Y Y
P QL YGLCTITOU®PNVCFV KU GHDTII
LN CMVCYV * HLMYVLULIKWUVIIL®*

FIG. 2 CONT.
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4321 ARATGTTGCTAGACTTGTTAAAGCTGATGTTATTGTTAATCCTGCTAATGGGCATATGCT 4380
K ¢c¢C¢c*»T ¢ g * CY C* 5 C * WA Y A
N VA RL V KADUV IV NZPANGIHMML
M L LD LL KULMULILLTIULILMGTITCS

4381 CCATGGTGGTGGAGT TGCAAAAGCTATAGCTGTAGCTGCAGGTAAAAAATTTTCTAAAGA 44490
P WWWS CKS Y s ¢C8sS CR * KITF * R
H GG GV AKATIA AVAAGTEKI KT F S K E
M V V EL Q KL *» L * L Q VKU NTFTIUL KK

4441 AACTGCTGCTATGGTTARATCTAAAGGTGTTTGCCAAGTAGGAGATTGTTATGTTTCTAC 4500
N ¢CCYG* I *RCLUP SR RIRILLTZGCTFPFY
T AA MY K S KGVCQVGEGDOC CYV S T
L L L. W L NL KV FAI KO®* ETIVMPTLFP

4501 CGGTGGTAAATTATGTARAACAATTCTTAATATTGTAGGCCCTGATGCTAGACARGATGG 4560
R w *» I M * NN S * Y CRUP * C ++ T R W
6 G KL ¢ KTIULNTIUVYGUPUD ARUGQTDG
VVNY VKQTFULTIUL®*ATILMULDIKME

4561 AAGACAATCTTATGTTTTGTTAGCACGTGCTTATAAGCATCTTAATAATTATGATTGTTG 4620
K TI1ILCVF VSsS TOCUL * A S * +« I, * I L
R Q5 ¥V LLARAYKHTLNNYTUDTCOC
DNLMUPC* HVYV LI S TIULITIMIVUV

4621 TTTGTCTACTCTCATATCGGCTGGTATATTTAGTGTTCCTGCTGATGTGTCATTAACTTA 4680
F VY S HI GWYTI* C 8§ C * CV I NIL
L § T1L 1 SAGTIU F SV PADVYV S LT Y
¢ L L 8 YRUL VYL VFULLMOCHT®* L T

4681 CCTTCTAGGTGTTGTTGATARACAAGTTATCCTTGTTAGTAATAATAAAGAAGATTTTGA 4740
P S R CC * = T S Y P C * « *» *» R R P *
L LGV VY DI KO QVYIULV S NN KTETDTFD
F * v L L I N KL §L L VI I XK KTITILTI

4741 TATTATTCAAARATGTCAAATTACT TCAGTTGTTGGTACTAAAGCATTGGCTGTTAGATT 4800
Y Y S KM S NYVF S CWUY * S I G C * I
I I QKOCQI TS VVGTI KA AULW BAUVTZ RIL
L F KNV KL L QULUL VLI KU HUWILTUL D *

4801 AACTGCTAATGTAGGCCGTGTTATTAAATTTGAGACAGATGCATACAAACTTTTTTTGAG 4860
N C* CRU&POCY™*TI*DIRUZ CTIU QTP FTFE
T ANV GRV I KUV FETTDA AYI KULTFTUL S
L LM * A VLLWNUILURIOQMHETNDNTFTF * V

FIG. 2 CONT.
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4861

4921

4981

5041

5101

5161

5221

5281

5341

TGGTGATGATTGTTTTGTTTCAAATTCTTCTGTTATACAAGAAGTTTTATTGCTTCGTCA

W * * L F CF KV FVFCY TR S 'F I A 5§ s

G DDCVF VS NSS VI QEVL L L R H
vVMIUVLYFQITULILILYZ XIZ KT FYUCTFUVM

TGATATACAATTGAATAATGACGTTCGTGATTATTTGTTGTCTAAGATGACTAGTCTTCC

* Y T I E * * R S * L F VV *» DD * 8 §

D I QL N NDVIRDYLILSKMTSTUL P
I Y ¥N* I MTVFVITITCGCLZ R®™*ULVFL

TARAGATTGGCGTCTTATCAATAAATTTGATGTTATTAACGGTGTTAAAACTGTTAAGTA

* R L. ASYOQ * I * CY * R C * N C * V
K DWRULINI KT FDVTINGU VI KTUVIKY
K I 6V L S I NLMULILTUVILIEKTILTILSI

TTTTGAGTGTCCTAATTCTATTTATATATGTAGTCAGGGTARAGACTTTGGTTATGTATG
F *» Vs * FYVLJVYM®* S5 G * RL WIL CM
F ECPUNSI Y ICS QG KDV FG Y V C
L 8§ vL IULV FTIUYVYV VRVYXTU LVMYYV

TGATGGTTCTTTTTATAAAGCAACTGTTAATCAAGTTTGTGTTTTATTAGCTARGAAGAT

* W F FL * S NC* S S L CF I S * ED

D GS PFPY KATUVN N QUV CV L LAIKIKII
MV L FIKOGQULILTIZ KU FUVUF F Y * L RR *

AGATGTTTTGCTTACTGTAGATGGTGTTAATTTTAAATCTATTTCTCTTACTGTAGGTGA

R ¢CF A Y CRWOC®O®*XF * I Y PF S Y CR *
DVLULTUVDGUVNTFIXKS I SUL TV G E
M F CLL * M VL IULNULVFULILIL®* Vv X

AGTTTTTGGTAAAATACTTGGTAATGTTTTCTGTGATGGCATTGATCTTACTAAGTTAAA

S F W * NTW * CF L * WH * CY * VvV K

vV F 6 K I LGWNUVFCDGTIUDUVYVTIZ KTLK
FL VXKYULVMFSVMALMILTLS* S

GTGTAGTGATTTTTATGCCGATAAAATTTTATATCAGTATGAAAATTTGTCTTTAGCTGA

v * * F L CR * N F I 8V * K F V F § ¢+

¢ s DFYADIKTITLYZGQYENTLSTILATD
v v I FMUPTII KT FUYIISMIEKTITCTL* L I

TATTTCTGCTGTACAAAGT TCATTTGGGTTTGATCAGCAACAATTGCTTGCTTATTATAA
Yy FCCTKV FI WV * S A TT1ACL L *
I § AVQ SSFGFDOQOQQULUL AY YN
F L L YKV HLGILTISUNUNINU CTLULTITI:!:I
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5401

5461

5521

5581

5641

5701

5761

5821

5881

TTTTTTAACAGTATGTAARTGGTCTGTAGTTGTTAACGGTCCATTTTTTTCTTTTGAACA

F F NS M* MV CSC®* RS IV FTFUF *T
FLTVWVCI KWS VvV V VNG GZPTFUPF S F E Q
F * QY VWNGL *L L TVHTFT FTLTILNS

GTCTCATAATAATTGTTATGTGAATGTAGCTTGTCTTATGT TGCAGCATATTAATCTTAA

v s* * L L CECSULS YV aAaayY g +

S HN NCY VNVACLMLOQETINTILK
L I I I VM *M+* L VL COCS I LITLN

ATTTAATAARTGGCAGTGGCAGGARGCATGGTATGAATTTCGTGCTGGCAGACCACATAG
I * * M AV AGSMUV * I S CWOQTT +
F N KW QWOQOEAWTYTETFT RAGTRTPEHR R
L I NG S GRTZEKUHGMUENTFVLADTEHTISGEG

GTTAGTTGCTCTTGTTTTAGCTAAAGGTCATTT TAAATTTGATGAACCATCAGATGCTAC

vscsCcF s *R S F 1 ~ T T1IURTCY
L VALV LAIE KGHT FI XU FTDEZPSDA BAT
* L L L P *L KV I L NTILMNUE-A QMTILL

TGATTTTATTCGTGTTGTTTIGARACAAGCTGATTTATCAGGTGCAATTTGTGAATTAGA

* F Y s CCVFETS S * FI RCNUL™* I R

D F I RV VUL KOQADULSGA ATITCTETLE
I L F VL F * N KULTIUVYOQVQF VN *N

ACTTATTTGTGATIGTGGTATTARACARGAAAG TCGTGTTGGTGTTGATGCTGTTATGCA

T YL * L WY * TRIZ KSOCWC* CC Y A

L I CDCG I XKXKOQESUR RWVGVDAUVMH
L F VIV VLV NI KZ KU Y VLVLMULILTCTI

TTTTGGTACATTAGCAAAGACTGATCTTTTTAATGGTTATAAGATTGGC TGTAATTCTGC
F WYI S KD * S F * WL * DWIUIL * L C
F 6T LAI KTUDULTFWNGY K IGOCNTCA
L VH*QRUL1I1IVFILMUVTIIRLWAVTIUVZJQ

AGGTAGAATTGTCCATTGTACTAAATTGAATGTACCATTTTTGATTTGTTCTAATACTCC
R *NCPUL Y I ECTTIVF DULTF * Y §
G RI VHCTI KU LNVWV?PFULZICSUNTITZ®P
v EL 8§ I VL N* MY HVF * F VL I L L

TCTGAGTAAGGATTTACCTGATGATGTTGTTGCAGCTAACATGTTTATGGGTGTAGGTGT

s B * G F T * * CCOCS *H VY GCRC

L §$ K bLPDUDVVAAMNMT FMGVGV
* VR I YL MMULILOQOULTO CULW WV~ vy =«

FIG. 2 CONT.
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5541 AGGCCATTATACACATTTGAAATGTGGTTCACCTTACCAACATTATGATGCTTGTAGTGT 6000
R P LY TVPFEM®WZPF¥TULUPTUL* CL * C
G HY T ETLI K CGS P Y QH Y DATC S V
A I I HI * NV V HLTWUNTIMMMILUYVUVIL

6001 TAAARAATATACAGGTGTTAGTGGTTGTTTAACTGACTGCTTGTATCTTAAAAATTTAAC 6060
#* X I YRC™* WL FWN*LUDL VS * XK FN
K K Y TGV 8 G CL TDCLYULI KW NTULT
XK NI Q VILVVYV L TA AT CTIULIXKTIH®*P

6061 CCAGACTTTTACATCTATGTTGACTAATTATTTTTTGGATGATGTTGAAATGGTTGCTTA 6120
pDFYIYUVDO™* L FVFG™* C*NGTCTL
Q T F T S8§MULTWNYVFUL DDV EMV A Y
R L LEL C* L I I FWMMILIEKUWILULTI

6121 TAACCCTGATCTTTCACAATATTATTGTGATARTGGTAAGTATTATACAARACCTATTAT 6180
* p * § F T I L L + *«* W * Vv L ¥ KT VY Y
N P DL S QY Y CDWNGI K YYTIZ KTU?©PTITI
TL I FENTITIVIMVY SITIOQDNTULUL *

6181 AAAGGCTCAGTTTAAACCATTTGCTAAAGTTGACGGTGTTTATACTAACTTTAAGTTAGT 6240
K GGSs v *T1OC™* S * RCL Y * L * V 8
K A Q F K P FAKVD GV YTNUFIZ KLY
R L 8 LN HL L KULTUVVFTIULTIULS * L

6241 TGGACATGATATTTGTGCTCAATTGAATGATAAGTTAGGTTTTAATGTAGATTTGCCGTT 6300
wT*YyLC S IE™* * VRV F * CRTFAUV
G HDICMAOQLNDI KU LGV FWNUVDTLUPTF
DM I FVLNMTIUS* VL M* I CRIL

6301 TGTTGAGTACAAAGTAACAGTCTGGCCTGTAGCTACTGGTGATGTTGTTTTGGCATCTGA 6360
c * vV Q S8 NS LAUCSYWO®*XCOCT FGTI *
vV EY KVTVWZPVATSGDUV VL ASTD
L $ TK* Q S G6UL * L L VMILF WHULWM

6361 TGATTTATATGTGAAACGTTATTTTAAAGGATGTGARACTTTTGGTAAGCCTGTTATTTG 6420
* F I ¢ ETULVF * RM™* NFW * A C VYL
DL Y VXK RYV FIKS GV CETTFGI KU?PUVIW
I YM>* NV IULI KDV VI KT LILUVSULUL F G

6421 GTTTEGTCATGATGAAGCATCATTGAATTCTCTTACTTATTTTAATAAACCTAGTTTTAA 6480
v L s§ * * s I I EVF S YL F * * T % F
F CH D EA S LNSLTYVFNIZ KUZPS S F K
F VMMI KX HH* I L LUL IULTIUNTILUVIULN

FIG. 2 CONT.
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6481

6541

6601

6661

6721

6781

6841

6901

6961

ATCTGAAAARTAGATATAGIGTTTTGTCTGTTGATTCTGTATCTGAGGAGTCACAARGGTAAR
I ~ K « I *+ CF WV C®* F CI * GV TR *
S ENRY S VL S VDS VS EZES QG N
L K I DIV F ¢CL L I UL YL RS HI KV M

TGTGGTTACTTCTGTTATGGAATCGCAGATTAGTACTAAAGAGGTTAAGTTAAAGGGTGT

c 6 Y F CY G I A DSX* Y ¥ RG * V K G C
v vTSVMES QI STZ KEUVI KULI KGV
WL LL L WUNURU RLUVILI KU RTLS~=* R VL

TAGAAAGACTGTTAAAATAGAAGATGCTATTATTGTTAATGATGAARATAGTTCTATTAR

* K DC+* N RRCY YT C* » » ¥ * F Y «

R XK TV KTI EDA ATITI V NDTEWNSS I K
E R LL K* KMLLLL MMIEKTIUVILTULR

GGTTGTTAARAGTTTATCTTTAGTTGATGTTTGGGATATGTATTTGACAGGTTGTGATTA

G ¢ * X F I FS * L G Y VP F DU RIL * L

VVKS5L S L VDV WIDMYULTGTCDY
L' L K VYL *LMPFGIOCTI T Q VVIM

TGTTGTTTGGGTTGCTAATGAATTGTCACGCCTAGTTAAATCACCAACAGT TAGGGAATA

ccLuvecCc ¥ *» 1 VT PSS I TNGS * G %

VVWVAWNETLSR RTLUVIKSUPTUVZ REY
L F 6L LMWNTUCHAMM*¥TLNU HA~GQO QLGNNI

TATACGATATGGTATTAAACCTATTACTATACCTATAGATTTGTTATGTTTAAGAGATGA

Y T I w Yy TY Y YT YU®RPFVMT FIE KR *

I R Y G I KPITTIWPIDULULTCTULRDTD
Y DM VL NL L L YL *¥ I CY V * EMII

TARTCAAACTCTTTTAGTTCCTAARATTTTTAAAGCAAGAGCTATAGAATTTTATGGTTT

* 5 N S8 F S 3§ * N F * S K S YRITULWTF

N Q¢ TLUDL V P KTIVFE KA ARA AIZETFYGTF
I X L, F* FLKV FULI KU QETL* NF MV F

TTTGARGTGGTTGTTTATTTATGTTTTTAGT TTAT TACATTTTACAAATGATARAACCAT

F EVV VY LCPF=*PFTITUFYI K * NH

L K WL F I YV F S§S§ULLHFTNDI KTI
*$ 66 CL FMVFULVYYTIULOQQMTII K?PTF

TTTTTATACTACAGAAATAGCTTCTAAGTTTACTTTTAATTTGTTTTGTTTGGCTCTTAA

FLYYQRWNGSPF®™*VYVF * F VL F G § *

F Y TTETI AS KV FPFTU FNILTFTCLA AILK
F I L Q K * L L §$ L L L T ¢ F V W L L K
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7021 ARATGCTTTTCAGACATTTAGATGGAGTATATTTATAAAAGGT TTTCTTGTTGTAGCCAC 7080
K ¢ F S DI *MEVY I Y KRVFS COC S BH
N A FQ TV FRWS IV FIKGPF L VV AT
M L FRHLDOGV YL * KV F L L * P L

7081 TGTGTTTTTGTTTTGGTTTAATTTTTTGTATATARATGTTATTTT TAGTGACTTTTATCT 7140
c v ’FrVLV+*F F VY KCYVF* * IL L S
VF L F WP FNPFULYTINU VIV FSUDTF YL
¢ P CFGLIPCTIO*MULPFL YV TVPFIF

7141 TCCTAATATTAGTGTTTTTCCTATT TTTGTGGGAAGAATTGTTATGTGGATAARGGCTAC 7200
S *Y * CF S Y F CG KNCVY VDI KGY
PN I SV FPIVFVGRTIUVMUWTII KA AT
L I LV FFULVFL WEZEULULUGCSGH®*TRLL

7201 TTTTGGTTTGGTTACAATT TG TGATTTTTAT TCTARGTTAGGTGTAGGTTTTACAAGTCA 7260
FWPFGYNZLS®* FULTF*¥ YV RUCZBRTFYIKS
F G LVTTIUOCDVFYS KUL GV G FT S H
L vVWwWULQF VIV F IUL S * V * VvV L Q V I

7261 TTTTTGTAATGGTAGTTTTATATGTGAATTGTGTCATTCTGGTTT TGATATGTTGCATAC 7320
F L * W * F Y M * I V S F WF * Y V G Y
F CNGS FI CETULTCHSGT FUDMTLTUDT
F v MV VLYV NTCVIULUVLITUGCMWTIH

7321 ATATGCAGCTATAGATTTTGTTCAGTATGAAGTAGATAGACGTGTTTTATTTGATTATGT 7380
I ¢ §$s ¥YRVF CS VS R*TCVFTI* L C
Y 4 A I DF V QY EV¥YDURU RUVILZFDYUV
M QL * I L F SMIE KOT*IOUDVFYULIMML

7381 TAGTTTAGTCAAATTAATTGTTGAACTCGTTATTGGTTATTCATTATACACAGTATGGTT 7440
*F 8§ Q I N C * TRUY WULUPFTITIHSMUV
S L VXKL IVELVIGY SL YTUVUWTF
v *+ §S N *L L NS L L VIUHYTUOQVYGTF

7441 TTATCCATTATTTTGTCTTATTGGT TTACAATTATTTACTACATGGTTGCCTGATTTGTT 7500
L 8 I I L 8§ Y W FTIIY Y MYV A * F V
Y PL F ¢CL I GLQULLFTTWULU®PIUDTLF
I HY FVLLVYUNYULU LHGT CLTITCIL

7501 TATGTTAGAAACTATGCATTGGTTGATTAGATTTATTGTATTTGTAGCTAATATGTTACC 7560
Y VRNYALVD* I Y CICS * Y VT
M L ETMHWULIURVFIVFV ANMILS@?®P
c * KL ¢I1I 6 * L D LL Y L * L I C Y L

FIG. 2 CONT.
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7561

7621

7681

7741

7801

7861

7921

7981

8041

TGCTTTTGTCT TG TTGCGG T T I TATATAGTTGTTACTGCTATGTATAAAGTAGTTGGTTT

¢ FCL VAVL Y S CYCYV * S S WF

A F VL LRVFYIUVVT AMYZXUVVGTPF
L L s C¢CCGPFTI * L L L L CTIKOT* L VL

TATTAGGCATATTGTCTATGGTTGTAATAAAGCTGGTTGTTTATT TTGTTATAAACGARA
Y * AY CL WUL * + 8 WULF I UL UL * T K
I RH I VY GCNUIKAGC CULV FOTCYI KR RN
L GI L SMUVYV VI XULVVYFVINEII

TTGTAGTGTTCGTGTTAAGTGTAGTACTATTGT TGGTGGTGTAATTCGTTATTATGATAT
L *»Cs C* VvV *» ¥YY CWWCNSULIL * Y
¢ 8 VRV XCGSTTIUVGGVIURY Y DI
VVF VL SV VLLILUVV * F V IMTIIUL

TACTGCTAATGGTGGTACTGGTTTTIGTGTTAAACATCAATGGAATTGTTTTAATTGCCA
Yy ¢ * W WY WPFULC®* T SMETLTF * L P
T A NGG TGV F CV KHOQWNT CT FNUCH
LLMVVLVFVLNINGTIWVLTIAII

TTCTTTTAAACCAGGTAACACTTTTATAACTGTAGAAGCTGCTATAGAACTTTCTARAGA
F F TR * HF YN CRST CYU®RTTF *» R
S FP K P GNTUPFTITVEA AR ATITETULSIZKE
L LNQVTILUL®*L * KL L * NTF L K S

GCTTAAACGACCTGTAAATCCAACTGATGCTTCACATTATGTAGTTACTGATATTAAGCA
A * T T CZ K SN * CF TULUCS Y * Y * A
L KR PV NZPTUDMASUHYV V TDTI K Q
L NDUL * I 0LMLHAHIMS®*TILILTIIULS K

AGTTGGTTGTATGATGCGTTTGTTCTATGATAGRGATGGACAGCGTGTTTACGATGATGT

S WLYDATPFVIL * * R WTAUCTULT R * C

vV GCMMRPRILP FY DRDGQR YV Y DDV
L vV+* CcCVCcCS5MIEMDS SV FTMMIL

TGATGCTAGTTTATTTGTAGATATTAATAATCTGTTACATTCTAAAGTTAAAGTTGTTCC

* ¢C * F I CRY *¥* S VTV F *S8§ * S8 C S
DA SLUPFVDTIUNNILTLUHZSI KUVEKUV VP
M L VYL * IUL ITIOCYTIULIZ XULIZ KTULTFL

TAATTTGTATGTAGT TGTAGTAGAGAGTGATGCTGATAGAGCTAATTTTCTGAATGCTGT

* F VvVCSCSURE®*C* * § * P S E CC

N L ¥ vV VvV Vv ESDADZ RAMNPILNNA AV
I ¢CM L * * RV MILTIETULTIVF™*MTIULL
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8101 TGTGTTTTATGCACAATCATTGTATAGGCCTATATTACTTGTAGACAAARAGTTAATTAC 8160
cV:LcTIIUV*aAYTITTUGCRIOQEKTUVNY
VFYAQSLYRUPTIULULVDIEKI KT LTIT
¢Cc FMHNHHCIGLYYU L * T K S * L L

8161 TACAGCTTGTAATGGTATCTCTGTAACCCAGACTATGTTTGATGTTTATGTTGATACTTT 8220
Yy s L *WYLCWNUPUDYUV* CLTC* Y F
T A CNGTI SV TOQTMTFDU VY VDTTF
Q LVMVSL *PRULCLMV FMIULTITULIL

8221 TATGTCTCATTTTGATGTTGATAGARAGAGTTTTAATAATTTTGTTAACATTGCTCATGC 8280
Y v 8 F *+ ¢ + «» K E F * * F C * H C § C
M § H F DVUDZRI KISV FNNTFUVNTIAIHA
¢ LI LML I BRUVILTITIULLTIULIULMML

8281 TTCTCTTAGAGAGGGTGTGCAAT TAGAAAAGGTTTTAGATACT TTTGTGGGATGTGTACG 8340
F S * R GCATIIRI KSGT FRYFPFCGMTCT
$ LREGV QL EI KV VLUDTT FUVGC VR
L L ERV CVN T+ KRU P* I L L WUDVYV

8341 TARATGTTGTTCCATTGATTCAGATGTTGARACAAGATTTATTACTARATCTATGATATC 8400
* M L FH+* FRC®* NI KTIU YY1 1YTDII
K ¢ ¢ s I pbs§sDV ETR R FTITIEKSMTI S
N VV?PLIQMILI K QTDUZLULTILNIL®* YL

8401 TGCAGTAGCTGCTGGTTTGGAATTTACTGATGAAAATTATAACAATTTGGTACCTACATA 8460
c s s ¢cw & F G1 Y KL *Q F GT Y I
AV A A GULEVFTUDENYNNTULVZPTY
Q * L L VWWNILIULMIEKTIEITITTIMW®WYULHTI

8461 TTTAAAGAGTGATAATATTGTAGCTGCTGATTTAGGTGTTCTTATACAGAATGGTGCTAA 8520
F XK E* *+*+ Y CS§8 C* FRCS Y TEMWC ¢*
L XK §$DDNTIUVAADULGV VLI QQNGA ATK
* R VI I L * L LI * VFL YRMUVTL S

8521 GCATGTACAGGGTAATGTTGCTAAGGCAGCTAATATTTCTTGTATATGGTTTATTGATGE 8580
ACTG™* CC™* G S * Y FUL Y MVY ~ C
H 'V Q G NV A KA AR RUNTISTC CTIWT FTIDA
MY RVMILILUPROOQOLTIVFLUVYGLL ML

8581 TTTTAATCAACTTACTGCTGATTTACAGCATAAATTAAARAAAGCATGTGTTAARACTGG 8640
F S T Y C+* F T A * I KK S MC * NW
F N QL TADLAGQHIE KTILIEKI KA ATCVY K TG
L I NLULULTIY S I NOM*Z XI KHUV L KTULA

FIG. 2 CONT.
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8641

8701

8761

8821

8881

8941

9001

9061

9121

CTTGAAGTTAARATTGACTTTTAATAAGCAAGAGGCAAGTGTCCCTATTCTTACAACACC

L EV KI1IUDVF* * A RGKICUPY S YNT

L KL XU5LTTV FWNI KUOQEASUWYVPITULTT?P
* § * N * L L I S KUROQV L F L OQUHEUP

CTTTTCACT TAAAGGAGGTGTTGTATTCAGTAATTTGTTATATATATTATTTTTTGTTAG

L FT* RROCCTIE®*PFPVIZYTITITF C *

F s L KX GGV VL §NULLUL Y I UL FF V 8
FHL KEVL Y * 9V I CY I VY Y FULULUV

TTTAATCTGTTTTATATTATTGTGGGCTTTATTGCCTACATATAGTGTTTATAAGTCTGA

FNULPFYII VGV F I AY I * CUL * V *

L I ¢ F I L LW AULULUPT Y S VY K S D
* § VLYY CGDL Y CULHAHIUVF FTISTUL I

TATTCATTTGCCTGCTTATGCTAGTTTTARAGTTATTGATAATGGTGTTGTTAGAGATAT
Y s FACLC®*F * § Y * * W CC* R Y
I H L PAYAGSTF KUV IDNGV VYV RDI
F I ¢ LL M L VLI XULULIMU VILTULETITF

TTCAGTTAATGATTTATGTTTTGCTAATARATTTT TCCAATTTGATCAATGGTATGAGTC

F s + M F C* * I F PI * S MV * V

S VNDLGCTFANIE KT FTFOQTFDOQWYE S
Q LM I ¥V LULIUNVFSNILTIWNGMSESUP

CACTTTTGGGTCTGTTTACTATCATAATTCTATGGAT TGCCCTATTGTAGTGGCAGTTAT

H F WV CL LS * F Y GLPYOCS GG S Y

T F G S VY Y HN S MDOCUPTI VV A VM
L L 6L FTTITIIULWIATLUL®™*UWOQTUL W

GGATGAAGATATCGGTTCTACTATGTTTAATGTTCCTACTAAAGTTTTGAGACATGGCTT

G * RY RV F Y YV * CsSs Y * 8§ F ETWIL

D EDTIGSTMTFWNWVZPTIZ XKV L RHGTF
M XK I § VLLCL M FULTULI KT F™*DMATF

TCATGTTTTACATTTTTTAACTTATGCATTTGCTAGTGATAGTGTTCAGTGCTATACACC

§ ¢ FTFFUHNILTCTIUCGC®TT™* » Cc S5 VL Y T

H VL EKFULTV YATFASD SV QCYTSF?P
M FYIVF * L MHLUL VIV F S ATIUHH

ACATATTCAGATTTCTTATAATGATTTTTATGCTAGTGGTTCTGTTTTATCATCTTTCTG

T YSsDFL * * FL C* WL CUVFTIIF V

H I QI S YNDTF Y AS G CUVIL S SILC
I FPRFLIMIUPMULVVV FYHULTCUV
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9181

9241

9301

9361

9421

9481

9541

9601

9661

TACTATGTTTAAAAGAGGTGATGGTACACCACATCCTTATIGTTATTCAGATGGTGTTAT

Yy Y v* KR *WYTTSIULILULF FRWCY
T M F KR GDGTPHUPYCY S DG V M
L ¢ L K EVMUVHHTIULTIUVIQMVL *

GAAGAATGCTTCTTTGTATACATCTTTGGTTCCACATACACGTTATAGCCTTGCTAATTC
E ECVF F VY I FGSTJYTUL * P C * F
X N A S L YTSUL VP HTRY S L AN S
RMLL CIHTULWU FHTIUHYVY IATLILTITL

TAATGGTTTTATAAGATTTCCTGATGTTATTAGTGAAGGTATTGTACGTATTGTAAGAAC

* W F Y K I 8§ * ¢ Y * + R Y CT Y C KN
N GF I RPF PDV IS EGIVRTIUVIR RT
M VvV L *DF L MILILVEKVILIYUVIL®* E R

GCGCTCTATGACT TATTGTAGAGTGGGTGCATGTGAATACGCCGAAGAGGGTATATGTTT

AL YDULL *S GCMO* I RBRUBRUGYMTF
R §$ M TY CRVGHATCETZYOABAETETGTITCTF
AL * L I V EWV HVUNTUZPI KU RUVY VL

TAATTTTAATAGTTCCTGGGTTTTGAATAATGATTAT TATAGAAGTATGCCTGGAACTTT

* F + # F L G F E * # L L +# K Y A WN F

N F NS S WVLNUNDYJ YRS MZPGTF
I L I Vv ?PGTF*IMTITITIE -V C L EL F

TTGTGGTAGAGATCTTTTTGATTTGTTTTATCAATTTTTTAGTAGTTTAARTTCGTCCTAT

L WwW*R S PF *F VLS IV F* * FNZS S Y

Cc 6G6RDIL FDLVFYOQFVF S $ LI URUPTI
vVVvETIV FLTIUGCTFTINTFULUVV *# F V L *

AGATTTCTTTTCTCTTACTGCTAGTTCTATTTTTGGAGCTATATTGGCTATAGTTGTTGT

R F L F§S§sYC®*FYF WS Y I GYS S CC

D FF SLTA ASSTIVFGATIULATIUVYUVYVY
I s FLLLLVULFTLETULYWUL * L L 8

CTTGGTTTTTTATTATTTAATARAACTTAAGCGTGCTTTTGGAGATTATACTAGTGTTGT

L G FL L FNI KT®*ACTFWIRILY * CC

L VF Y YULIKULI K®RATFGDTYTSV YV
W F F I I * * NL S5 VL L ETITITULV L *

AGTTATAAATGTTGTTGTTTGGTGTATTAATTTTCTTATGCTTTTTGTTTTTCAAGTTTA

s YK cc¢cc¢cLVY®* F S YAV FCT F S S L

VI NV V VW CINTFILMILTFVF Q VY
L *ML L PGV LTIV FILU CPFULVFUFIKUFTI
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9721 TCCTATTTGTGCATGTGTTTATGCTTGTTTTTATTTTTATGTAACATTGTATTTTCCTTC 9780
s YL ¢cMCL CLPFL FLCNTIUVTF FSTF
P I CA CVYACFY FYVTULYTFP S
L F VHV FMILVV FIUVFPM®™®*TUHOUCTIT FULL

9781 TGAARTTAGTGTAATTATGCATTTGCAATGGATTGTTATGTATGGTGCTATAATGCCTTT 9840
*N * CNYAFAMDTCYVWCYNZ AT
EI $VIMHLOQWIVMYGCATIMT?PTF
KLV *L ¢I ¢NGLULCMVL®*CULTF

9841 TTGGTTTTGTGTCACATATGTAGCTATGCTTATTGCAAACCATGTTTTATGGTTATTTTC 9900
L VL CHTITGCSYGYOCXU®PCFMUV1ITF
W F ¢V TYVAMVYVYTIANU HUVILWILTF S
G F VS HM+* L WLLQTMTFYG Y F H

9501 ATATTGTAGGAAAATTGGTGTTAATGTATGTAGTGATAGTACATTTGAAGAAACATCTCT 9960
I L * ENWOC®* CM®* * + Yy I * RN I §
Yy CR K I 6 VNV CS5D STV FETETS L
I v 6 XKL VLMYV VI VHTLIZXKIEKIEHETLTL

9961 TACTACTTTTATGATTACTAARGATTCTTATTGTAGATTAAAGAATTCTGTTTCTGATGT 10020
Y Y F Y DY * RFULUL * I KETVFUCTF * ¢
T T F MITI KUDS Y CRUL KNSV S DV
L LL*LLIXTIULTIUVD®™*RTIULFTULML

10021 TGCCTACAATAGATATTTGAGTTTGTATAATAAGTATCGTTACTATAGTGGTARAATGGA 10080
¢ L Q* I PEFV * * VS L L * W * N G
A YN R Y L S L YNIZ KUY RY Y S G KMD
pTIODI*V CITIUSIUWVTIUVVEKWTI

10081 TACTGCTGCCTATAGAGAAGCGGCGTGTTCTCAGTTAGCTAAAGCTATGGAAACATTTAA 10140
Yy ¢ C L * R S GV F SV S§ * 858 Y G N I *
T A A Y R E A AC S QLA KAMETT FN
L L P T EXKRRV LS * L KL WK KZEHTULTI

10141 TCACAATAATGGTAATGATGTCTTATACCAACCTCCTACAGCATCTGTTTCTACATCTTT 10200
s Q * w =+ +* CL I PTS Y S I CTF Y I F
H NN GNUDV LY QP PT ASVSTS F
T I M VMMSYTUNILILUG QU HTILTPFLUHILTF

10201 TTTGCAATCAGGTATTGTAAAGATGGTATCTCCTACGTCARARATTGAACCTTGTATTGT 10260
F A IRYTCIKDSGTISY V KNT®*TIULYUC
L Q s$ I VKMUVSPTS S KTIUZETZ®PCTIV
cC NQVL * RWYLLRIOQI KULIUNULVULIL

FIG. 2 CONT.
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10261

10321

10381

10441

10501

10561

10621

10681

10741

TAGTGTTACTTATGGTAGTATGACTTTGAATGGT TTATGGTTAGATGACAAAGTTTATTG
* ¢ YL W* YD F EWT FMUVR®* Q S L L
s vTYGSMTULNGTULWTILDDI KV Y CC
vV L L MVYV *L *+ M VY G*MTIE KT FTIUV

TCCTCGTCATGTTATATGTTCATCCTCTAATATGANCGAACCTGATTATTCTGCCTTATT
£ §s s C¢cCYMVPF I L*Y ERTOZ®*ULTVFOCLI
P RHVICS S S NMUPNEZPDYS AULL
L VML YVHZPLTIOM*TNU LTIIILUZPYSC

GTGTAGAGTTACTCTAGGTGATTTTACTATAATGTCTGGTCGGATGAGTTTAACAGTTGT
vV +*+ 8 Y SR * F Y Y NV WS DETFN S C
Cc RVTILGDV FTTIMSG RMSTILTV YV
VELL *V ILL®*CLVG * V * gL C

GTCTTACCAGATGCAGGGCTGTCAACTTGTTTTGACAGTCTCTTTACAARATCCTTACAC
VL PDAGL ST CFDSULFTIE XS L H
s Y Q0 MQGCQULVLTVSULQNUZ®PVYT
L TR CRAVYNILTFT*YQ §UL Y KIULTIL

TCCAAAATATACTTTTGGTAATGTTAAACCTGGTGAAACTTTTACTGTTTTAGCTGCGTA
§ K I Y F W C*TW®* NVPFPY CPF S CWV
P K Y TF GNV KPGETT FTVUL AR AY
0 N I L L VMILNILVI KT LTILTULTF* L R I

TAATGGCCGACCACAAGGGGCATTTCATGTTACTATGCGTAGTAGTTATACTAT TAARGG

*WPTTRGTI S CY YA * * L Y Y * R

N G R P QGAF HVTM®RS S Y TTI K G
M ADHI KGHV FMILLCVVVIULTULIEKUV

TTCTTTTTTGTGTGGGTCATGTGGATCTGT TGGTTATGTATTAACAGGTGATAGTGTTAR

F F F VWVMWI C’ WL CINIR ¥ *« (C «

s FLCGSCGSVGEGY VL T GD S V K
L FCV GHVYVDILILVMY *Q VI VL S

GTTTGTATATATGCATCAATTAGAGCTCACTACTGGTTGTCACACTGGCACTGATTTTAC
vV ¢ I ¥ A $ I RAMQY W UL S HWHO* F Y
F VY MHQL ELSTGCHETGTUDT FT
L Yy I CINMWTSSVLVVTILA SABDILTIILTL

TGGTAATTTTTATGGTCCATATAGAGATGCTCAAGTTGTACAGTTGCCAGTTAAGGACTA

W * FL WS TI* RCSSCTV A S * G L
G N F Y G P Y RDAOGQV V QL PV KDY
vIiPFMVHEIIEMTLI KTZLYS$CQULRTT
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10801

10861

10921

10981

11041

11101

11161

11223

11281

CGTCCAGACTGTTAATGTTATTGCTTGGCTCTATGCAGCTATACTTAATAATTGTGCTTG

R PDC™* CYCULALTCSYT* » L CL

vV Q T VN VI AWILYAATITULIUNNTCA AW
S RL LMILILILGSMOQDLYULITIUVILG

GTTTGTACAAAATGATGTTTGTTCTACTGAAGATTTTAATGTTTCGGGCTATGGCAAATGS

v¢T K *CL FY *RPF *CL G Y G K W

F VvV QNDWUVCSTETDTFUNVWAMABANING
LY KMMZPFVLILI KTITLMTPGILWQEMUWV

TTTTAGCCARGTAAAAGCAGATCTTGTCTTAGATGCTTTGGCTTCAATGACAGGTGTTTC

F » P § K S R S CVLURTU CVFGVFNDRTUZCTF

F 8 ¢ VX A DILV L DAL ASMTGV S
L AK * KQ¢QI LS * ML WL OQ * Q V F L

TATTGAAACTTTATTGGCTGCTATTAAGCGTCTATATATGGGATT TCAAGGTCGTCAAAT
Yy *» NF I G CY * A S I Y GI SRS SN
I ET L L AATIKRULYMGT FQGUROQTI
L XKL YW ILLUL SV Y I WDV FIKUVV K Y

ACTAGGAAGTTGTACTTTTGAAGATGAATTGGCACCTTCTGACGTTTATCAACAATTGGC
T R KL Y F * R * I GTV F * RL S T I G
L 6 S ¢ TV FEDETULA AUPSTDVY Q QUL A

*EVV LL KMDNWWHILTULTF I NNWL

TGGTGTTAAATTGCAATCTAAARACAAAAAGATTTATTAAAGAAACAATTTATTGGATTTT

W ¢ * I ATI * NKIEKTIY*RNUNIULULDF
G VKL QS5 KTXU RV FIIKETTIUVYWTIL
VL NCNULI KGQI KDULL X KQPF I G F *

GATATCTACATTTTTGTTTAGTTGTATARTTTCTGCATTTGTTARATGGACTATATTTAT
DI YIFV*L YNV FOCTIOC®*MDYI Y
I 8 T F L F $ ¢CI I S AV FV KWTTITFM
Y LEFCLVV*FLHLULWNUGTILTYTLC

GTATATTAATACACATATGATTGGTGTTACATTATGTGTACTTTGTITTGTTAGTTTTAT

vy * Y TYDWOCYTIMCTULTFTC®*T F Y

Y I NT HMI GV TJL CV UL CF VS F M
1 L I HI * LVULHYV Y FV L L V L

GATGTTACTAGTTARACATAAGCATTTTTATT TGACTATGTATATAATTCCTGTACTCTG

pbvrTS=*T+* A FUL FDYVY¥YNSCTHL

M L L VXx.HKXKHF YL TMYTITIUPUVULC
¢ YL NI S TIVFI* L CTI * F L Y § V
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11341 TACCTTGTTTTATGTAAATTATTTAGTTGTTTATAAGGAAGGTTTTAGAGGTTTTACTTA 11400
¥y L VL CKULF S CUL * GRF * RPF Y L
T L F Y VNY L V VY KESGTFZRGTFTY
P CF M Z* I I L FIURI KUV VULEUVULTULM

11401 TGTCTGGCTCTCATATTTTGTTCCTGCTGTGAATTTTACTTATGTTTATGAAGTATTTTA 11460
¢cLALTIVFCSCCEVFYULCL * 8§ 1 L
v w©L SY FV?PAVNT FTVY VY EUVVF Y
S 6 S HI L FLUL * I L LM FMI K Y F M

11461 TGGTTGTATTTTATGTGTTTTTGCTATTTTTATAACTATGCATAGTATTAATCATGACAT 11520
W LY FMOCTFCY PF Y NVYA * Y = 8§ * H
¢G ¢ I L CVFATIUFTITMHESTINU HTUDI
vvFYVFLL FUL *DL CTIVILIMTTF

11521 TTTTTCTT TGATGTTTTITGGTTGGTAGAATAGTTACTTTAATTTCTATGTGGTATTTTGG 11580
F F FDVFGW* NS Y FNV F Y VYV F W
F 8§ LM FLVGRTIUVTTILTIU SMZ®WYTFG
F L * C F WLV EH?®*LIL* F L CGIULG

11581 GTCGAATTTAGAAGAGGATGTTTTGTTATTTATTACAGCCTTTTTAGGTACTTATACATG 11640
VETFRUPRGCT FUVI Y Y SLFRUYULYM
S NL EED VL LFITATFULGTZYTW
R I * KX R MPF CYLLQZPVF * VL IHG

11641 GACCACTATTTITGTCATTAGCTATAGCAAAAATTGTTGCTAATTGGTTGTCTGTTAATAT 11700
DH Y F VI SY S§ KNCCO*¥ L V V C *» Y
T T I L §$ L A I A K I VAUNWWILS VNI
P L FCH* L * Q KL L L I G CUL L I ¥

11701 ATTTTATTTTACAGATGTACCTTATATTAAATTGATTCTCTTGAGTTACTTATTTATAGG 11760
I L F YRCTULY* IDISUILETULTULTIYR
F Y fTDpDV?PYTII KU LTIULILSZYULVFTIG
F I L QM YL ILNOM*TF S« V T YL * G

11761 GTATATTTTATCTTGTTATTGGGGATTTTTCTCTCTTTTARACAGTGTTTTTRGAATGCC 11820
vVYFIULLLGTIV FUL ST FI KUGQCTF*N-A-A
Y I L §8 C Y W GG FF SLULNJSVUF FIRMP
I P YL VIGDUFSULF®*TVUPFPULET CTL

11821 TATGGGTGTTTATAATTATAAAATTTCTGT TCAAGAATTGCGTTATATGAATGCTAATGG 11880
Yy 6 ¢L # L * NF CSRTIATLYZET C*WY
M GV Y NYZ XK I SV QETLU RYMNABANG
W Vv F I 11KV FULUVFI KNTCVI * ML MA

FIG. 2 CONT.



Patent Application Publication Feb. 16,2006 Sheet 24 of 201

11881

11941

12001

12061

i2121

12181

12241

12301

12361

CTTACGTCCACCTCGTAATAGTTTTGAGGCTATT TTGTTAAATTTARAACTGCTTGGAAT

LT S$TS$ * * F * G Y F V KT F KT 2AaAWHWN
L R PP RNSTVFEATITULTILUNILIKTILILSGTI
Y VHL VIVELRULVFOC®* I * NCTULE +

AGGTGGCGTGCCAGTTATTGAAGTCTCCCAAATTCAATCAARATTCGACTGATGTGARATG

R W R A S Y * 8 L PN S I KID* CTEM
G GV PV IEVSQIOQSI KULTDUVIEKSTZ®C
VA CQULUL XS P K FDNO QNT*L M * NV

TGCTAATGTTGTTTTGTTAAATTGTTTACAGCATTTGCATGTTGCTTCTARTTCTAAGTT

¢ * ¢ CF VKL FTH® AT FATCTCT F* F * V

A NV VL L NCLOQETLUHVAZSINSIKITL
L M L FC* I VvyYSs1IlIOCMZULJLLTIULSC

GTGGCAGTATTGTAGTGTTTTACATAATGAAARTACTATCTACTTCAGATTTGAGTGTAGC

vV AVL * CFT* * NTTIZYT FRTFETCS
WY C 8 VL HNETIULSTSDTUL S V A
G § I VV FY I MU EKYYULUL QI * Vv » L

TTTTGATARGCTTGCTCAATTATTGATTGTTTTATTCGCCAATCCTGCTGCAGTTGATAC

F + * A C 5§ I 1 DCVFTIURZGQESTCTCS S * Y

F D XLAQLIL I VL FANZPAAVDT
L I $S L L NY* L FY S PTIULULOGQULTIIL

TARGTGTCTTGCAAGTATAGATGAAGT TAGCGATGATTATGTTCAAGATAGTACCGTTTT

*VvsS CKYR*S8S * R * L CSR * YRF
K ¢L A S 1 DEV SDDVYV QDS TVIL
§$ VL gV+* M KLAMTIMTPFIEKTIUVEPTFC

GCAGGCTTTGCARAGTGAGTTTGTAAATATGGCTAGTTTTGTTGAATATGARGTCGCALA

A G FA K ™* V CKYG * F C * I * g R K

Q AL QS EFVNMMBAST FVEYEVAK
R L C KV 8§ L * I WILVULULNM I KS Q R

GAAAAATTTGGCTGATGCTAAARATAGTGGTTCTGTTAATCAACAACAGATARRACAGTT

E K F G C * K * WPFC+* 8§ TTUDI KTV

K NL ADAI KNU SGSVNQOQUQTI K QL
K I WL MUL K 1TV VL LININU R®*NS *

AGARAAAGCATGTAATATAGCTARGTCTGTGTATGAACGTGATAAAGCTGTAGCTCGCAR

R K § M *» Y 5 » V CV *» T « * g C S § @

E KA CNTIM ABAIEKSUVY ERTU DIEKA AVATRK
K K HVI*L S L CMNU VTII KILZ®*¥TILAN
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12421 ACTTGAACGTATGGCAGACCTAGCACTTACTAACATGTATARAGAGGCTCGGATTAATGA 12480
T * T Y GR P S T Y * HVY * R G § D *+ +*
L ERMADILALTNMYEKEW BARTRTINTD
L NV WQT* HLULTU CTII KU RILGTILMI

12481 TAAGAAGAGTAAAGTTGTTTCCGCTTTGCAGACARTGCTTTTTAGCATGGTTCGTAAARTT 12540
* EE * 8 CFURVF A DN B AT F* HG S * I
K X s KvvsaAiQTMLVFSMVERIKTL
R RV KL FPLCRIGQTCTFULAWT FUVDNW

12541 GGATAATCAGGCTTTAAATTCTATTCTGGATAATGCTGTTARAGGTTGTGTACCTTTGAG 12600
G * § G F XK FY S G * ¢CC* RL CTF E
D NQ ALWNOSTIULDUNW AV KU GT CVUZPULS
I I R L *I L F W IMILULIKUVV YL *» V

12601 TGCTATTCCAGCATTGGCTGCTAATACTTTAACTATAGTAATACCAGATARACAAGTTTT 12660
c Y s s 11 GGC+* Y F NY S NTT RT™* T S F
A I P AL AANTULTTIV I P D XQ V F
L F QHWUILLIUL*L * * Y QI NI KTFIL

12661 TGATAARAGTTGTTGATAATGTTTATGTTACATATGCTGGTAGTGTATGGCATATACAGAL 12720
* * § C * * ¢ L C Y I CW * CMMBYTOD
DX VvV VDN NVY YV TY®AGSVWUHTIAOGQT
I KX L L I M FML HMULV VY GG I Y RL

12721 TGTTCAAGATGCTGATGGTATTAATARACAGTTARCTGATATTAGTGTTGATTCTAATTG 12780
C 8§ RC * W Y * « T V N * Y * C * F + [
vV 0D ADGTINIKOQLTUDTIZ S VDS N W
F KM L MVLINISO®*TILIUL VUL IULTIG

12781 GCCTCTTGTTATCATTGCGAACAGGTATAATGAAGTTGCTAATGCTGTTATGCAGAATAA 12840
A S C Y HCE~GQV * *§ C *+* C CVY A E *
P L VI I A NRYNZEVANWAWAUVMZGQNN
L' L LS LRTOGI M KULILMTIELULTUG CR RTIM

12841 TGAGTTGATGCCTCATAAATTARAARTACAAGTTGTTAATAGTGGTTCTGATATGARATTG 12900
* v oD A S§ *I XKNTGSC * * W F * Y EL
E L M PHI KU LI KTIGQUVVNUSGSDMNC
§ *C¢CL I N KY KL LTI VYV LI * IV

12901 TAATATTCCTACTCAATGT TATTATAATAATGGTAGTAGTGGTAGAATAGTTTATGCTGT 12960
* Y s Y S ML L * * W * * W * NS UL CC
N I PTQCYYNDNG S S GRI VYAV
I F L L NVITI I MVVVVE®*FMILTF

FIG. 2 CONT.



Patent Application Publication Feb. 16,2006 Sheet 26 of 201

12961

13021

13081

13141

13201

13261

13321

13381

13441

TCTTAGTGATGTTGATGGTCTTAAGTATACTAAGATARTGARAGATGATGGARATTGTGT
s *» +# ¢ * W § +* VY * D NEUZR*WI KULC
L $ D VDGLI KZYTU KTIMME KU DU?DGUNT CUV
L VM LMVL S I LR * * KMMETIUVTL

TGTTTTAGAGCTTGATCCTCCTTGTAAATTTTCTATACARGATGTTARGGGACT TAARAT

¢Cc FRAT*S SUL *IFYTRTC®*GT * N

VL ELDUPWPTCI KU FSIQDUVIXSGULIKTI
F* S L ILLVNUVFILYKXKMULURUDILI KL

TAAGTATCTTTATTTTATTAAAGGATGTAACACTTTAGCTAGAGGGTGGGTTGTTGGTAC

* V 8§ L F Y * lR M * HF S§ * RV G C W Y
K'Y L Y F I KGOCNTULARUGWVVYVY GT
§ I FILLEKDVTULOT®*ULEGGIULIULVL

TTTATCTTCAACAATTAGATTGCAGGCTGGTGTTGCTACTGAGTATGCAGCTAATTCTTC

F I FNNZ* I AGWTCCY *V C S * F F

L §8 8 TIURUILOQAGVYVATEUV YA AR ANS S
YL ¢ QL DCRULVULLULSMGQ@ULTIULIL

TATACTTTCATTATGTGCATTTTCTGTAGATCCTAAGAARRCTTATTTAGATTATATACA
¥ T F I MC1IFCRZ SO+ ENILUPRILYT
I L 8 L ¢CAF SV DUPIKI KTUZYULTDVYTIQ
Y FH Y VHKPFUL * I LRI KULTI* I I Y N

ACAAGGTGGTGTACCTATAATTAATTGTGTTAAAATGCTCTGTGATCATGCTGGTACTGG

T R W CTYNM®*TLC™*DN AIL™* S C W Y W

Q GGG VP I I NCV KMILTCDUHAGTG
Kvv Yy L *L I VL EKCSVIMULUVULYV

TATGGCCATTACTATTAAACCTGAGGCTACTATTAACCAAGATTCTTATGGTGGTGCCTC

Y G H Y Y * T * G Y Y +*+ PRVF L WMWOCIL

M A I TTIXKUPEA AWATTIWDNA GOTDSYG G A S
WPULLLWNUILUIRILILULTIEKTITULMMUVV P Q

AGTTTGTATTTATTGCCGTGCACGTGTAGAGCATCCAGATGTAGATGGTATATGTAAATT

$ L YL L P CTOCRAS RU CRBRWYM* I

v I ¥ CRARVYV EHUPUDUVDGTITCI KL
F VFI AV HVYVY * § 1 QM * MV Y V N Y

ACGTGGTAAATTIGTACAAGTCCCTTTGGGTATAAAAGATCCTATTCTTTATGTGTTAAC

T W * I C T S8 P F G Y KR S Y S L C V N

R GK FVQVPL GTIIKDPDZPIULYVL T
vV VvV NLY K SUL WUV +* KIULFUFMTC™*H
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13501 ACATGATGTTTGTCAAGTCTGTGGTTTTTGGAGAGATGGCAGTTGTTCCTGTGTAGGTTC 13560
T * C L S §8 L W FULERWOQTLVFULUCRF
H DV CQVCGPWRUDGSC S CV G S8
M M F VK SV VFGEMA®AV VYV PV * V Q@

13561 AAGTGTCGCTGTTCAATCTAAAGATTTARATTTTTTAAACGGGTTCGGGGTACTAGTGTG 13620
K ¢ R C8S8 I * RF KPFF KRVRGT SV
S VAVQS KDL NFILNGT FGV L V *
VvV § L FNLXTIO®*IVF*TGS S G Y * C E

13621 AATGCCCGGCTAGTACCCTGTGCTAGTGGTTTATCTACTGATGTTCAAT TANGGGCATTT 13680
N ARLVPCASGL S TDVQULURZRATF
M PG * Y PV L VVYLILMPN®*GHIL
cC P A S TULC®* WV F I Y * CS1I KOG I *

13681 GACATTTGTAATACCAATAGAGCTGGCTATAGGTTTATATTATARAGTGAATTGTTGCCGT 13740
b I ¢C N TNUZRAW AGIGTUL Y Y KV NUCTCHR R
T FV I1IPIETULV VY Y ITIIKM™*TIUVAUV
HL * Y Q * 8 WJYU&RV FTIULMW*YSEULTLTFPTF

13741 TTTCAGCGTATAGATGACGACGGTAATAMATTGGATAAGTTCTTTGTTGTCAAARGAACT 13800
F @ R I DDDGNIKILDI KT FUFV YV KRT
F s v *MTTUVIUNWTISSULUL 8§ KEL
S A Y R * RR* * I G * VL COCOQZ KN *

13801 AATTTAGAAGTTTATAATAAAGAGAAAACTTATTATGAGTTGACTARAAGTTGTGGTGTT 13860
N L EV YN KEI KTVYVYEULTI KS ST CGV
I # K FI I KRIEXUILIMS* L KV V VL
FRSL * * REWNTILULW®*VDO®* KL WCC

13861 GTGGCTGARACATGATTTCTTTACATTTGATAT TGATGGTAGTCGCGTGCCACATATAGTT 13920
VA EHTUDTFFTV FDTI DG S . R vV P H I V
W L NMI S LHLITL MV VACHTI®*TF
G * T * FL Y I * Y *» W * S8 RATY S 8

13921 CGTAGGAATCTTTCAAAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGAT 13380
R R NL 8 KYTMILUDULTCYA ATLRIEEZFTD
v 1 FQ Ss$ILC+* I FAMHTCUVITLI
+ E$ F KV Y Y VZRSIL L CTIASTF * §

13981 CGTAATGATTGTTCAATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTARAGARTCC 14040
R NDCS I L CET1IULCEYA ATDTG CT KTE 8
v M1 VQyYCV KT FFVSMULIVKNT?P
* * L FNIV*NSL®*V C*L *RTIL

FIG. 2 CONT.
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14041

14101

1416l

14221

14281

14341

14401

14461

14521

TACTTTTCTAAGAAAGRTTGGTATGATTTTGTTGAARATCCTGATATTATTAATATATAT

Y F § K KDWYDVFV ENW®PDTITIWDNTIZY
T F L R XK I 6M I LL K TIULIULULTIVYTI
L F +* ERLVYVY *# F C * K § * Y Y + ¥ I +

AAAAAATTAGGCCCTATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACC
K KL 6 P I FNRALULWNTUVIT FADT
K N * A L F LI EULYULTIULSFULAGQTFP
K I R P Y'F * * S FT* Y CHT FOCRIUEL

TTAGTTGAAGTAGGTTTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAA
L VEV 6L VG VL TULDNGQDILY G Q
* L XK * Vv * L V F * L * I T K I CM V N
§s * S R F § w CFWNV FR™*PRVFV W S M

TGGTATGATTTTGGTGATTTTATACAAACAGCCCCAGGGTTTGGTGTGGCAGTTGCAGAT

WY DUPF GDVFIQTAZPGT FGV AV AD
G MIULVIULYI KZOQZPIQGOGILVWOQUL QI
v+ FW+* F YTNJSUPRUVWOCG S CRPF

TCTTACTATTCTTATATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTA

s Yy Yy $s$S YMMZPMTELTMTCHVLDTCEL
L TIULI*CLCC™*L CVMY*¥ IV NY
L L FL YDA AYWVDYVS CTIU RIL®*TITI

TTTGTTAATGATAGTTATAGACAATTCGATCTTGTACAGTATGATTTTACTGATTACAAG

F VNDJSYURQFDULV QYDFTTUD Y K
L LMI VIDNSTIULYS$SMTIULTLTIT S
¢c * +« +* L *+ TIIRSCTUV * F Y * L QV

TTAGAGTTGTTTAATAAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTG
L EL F NI KYVF KY WGMEKYHUPWNTUV
* s ¢CL I 8 I1I0LSTI GV ~* 5 1 1IULTIUL W
R VYV * « ¥V F *~ VvV L GY E V 5§ S§ + Y C G

GATTGTGATAATGATAGGTGTATTATTCATTGTGCTARTTTTAATATACTATTTAGTATG
D CDWNUDRTCTITIMHTGCANT EFWNTITULTFSM
I VI M I GV UL FIUVLIULTIUYYULUVW
L * + *» +«+ VY Y SL C* F * Y T I * Y G

GTTTTACCTAATACTTIGTTTTGGTCCCCTTGTTAGACARATTTTTGTAGATGGTGTACCG

vV LPNTTCVFGPILVRAOQTI FVDGUVWVTEPE
FYlL$TI1IUL VLV PILULDI KU FPIL** MUV YR
F T * YL F W& P C?*TNUFCRMWCTUV
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14581 TTTGTTGTTTCTATTGGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTT 14640
F vV 58 I G Y H Y K EULGV VMNILDV
L L F L L VT ITI KST™* VvV *» L *» T* MIUL
¢ CF Y WULPULOQRV VR RTCSYZETLTRTC !

14641 GACACACACCGTTATCGTTTGTCTCTTARAGATTTACTTCTTTATGCAGCAGAT CCTGCT 14700
D THRY®RULSULKUDULULTULV YA AU BDPN-A
T HTVIV CLULXTIVYFVPFMOQOQTIULTL
HT?PLSVPFVS§ * RFTJSULCSURS CY

14701 ATGCACGTTGCATCTGCTAGTGCTCTGCTTGATTTACGAACTTGT TGTTTTAGTGTAGCT 14760
M HV A S A SAULULUDIZLURTTGCTCTF 8§ V A
¢ T L HL L VLCLTIYETLUVV L V * L
AR CIOC®* CSAT* FTNULULF* CSC

14761 GCCATTACAAGTGGTATAARATTTCAAARCTGTAAAACCAGGTAACTTTAACCAAGACTTT 14820
A I T s G I KF QTV XK PGDNTFUNOQUDTF
P L Q vV NF KL * N Q VvV TULTI KTTF
HY K WY K I S NCI KTRT™* L * PRL L

14821 TACGAGTTTGTTARAAGTARAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGAARCAT 14880
Yy EF VK S KGULF K EGS TVDULKH
T S L L KV KACLI KT RVVYV QLTI * NI
RV C®* K*RLV*RG* Y § * F ETF

14881 TTTTTCTTTACTCAAGATGGTAATGCTGCAAT TACTGATTATAATTATTATAAGTATART 14940
F F F T Q D GNAATITUDYNDNYYIK YN
F $§LLXMVML QLU LITITIITIZSTII
F L YSRWT™*CCNY™*5L * L L * V * F

14941 TTACCTACTATGGTTGATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATAT 15000
L P TMVDPTIZ KOQLUZLTFUVILEUVV YK]Y
Yy L L #wL I LSS Y CL Y * KL FINI
T Y Y G * Y * A VvV I V CIURSCTIL* I F

15001 TTTGAAATTTATGATGGTGGTTGTATACCAGCATCACARGTTATTGTTAATAATTATGAT 15060
F EI ¥DGGCTIPA ASOQVIVNUNYTD
L K FMMVYVYVVVY QHHIKILILULTITIMI
* NL * ¥ WL YT STITZ SYZ C* * L *» «

15061 AAAAGTGCTGGTTATCCATTTAATAAATTTGGTAAAGCCAGACTTTATTATGAGGCATTA 15120
K S 4G Y P F N KVF GKARULYYEA AL
XK vy viI HL INULV KUPUDTFIMTZBRUBEBY
K CWIL S TI * +« I W+ § QTULULO* G I I
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15121

15181

15241

15301

15361

15421

15481

15541

15601

TCATTTGAGGAACAGAATGAAATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTA

S F EEQNETIUYAYTI KU RNV VILUPTIL

H L RNRMZ KV FMUHEIULUNV VMTF FTCUPUP ¢
I * 6 TE * NL CZ1I Y *« T CS A UHTIL N

ACTCAAATGARATTTAARATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGT

T QM VNTULIKVYATIOSAKNRARTUWVAG

L K * I * NML SV L R I EL AL *» g V
S NE F KI CYQQ¢C®~*FE™*YS S HT CSURC

GTTTCTATTCTTAGTACTATGACAGGCCGAATGTTCCATCAAAARATGTTTGAAGAGTATA
v§ I L STMTGRMTFHAOQI XTCULIKSTI
F L FLVVL * QA ETCSTIXNWV * RV *
F Y s * ¥ ¥ DRUPUNUWVP S KMTFEETY S

GCAGCTACCCGAGGTGTTCCTGTTGTTATAGGARCCACTAAATTTTATGGTGGTTGGGAC

A A TQRGV PV VY I GTTI KT FYG G WD

Q L P E V FL L L *E PLNUFMUVV G T
s Y PRCSCCVYZ RINMHT*IILMWWIL G R

GATATGTTACGTCATCTTATARAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTAT
DMULRIBKLTII KDVDNZPUV L MGWWDY
I ¢ YvVvVvV?1lL+*RMLTTTULT FULWUWVG I I
Y VT S 8§ Y K G C * QP CS Y G L G L S

CCTARATGTGATCGTGCTATGCCAAATATTTTGCGTATTGTTAGTAGTT TAGTTTTGGCC

P K ¢CDURAMZPUNTITLIR RTIVYVYSSULV L A

LNV I VL CQTIFCV UL L VYV *¥ F WP
* M * 8 CY A KYFAYCO* * F § F G P

CGCARACATGAATTTTGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGT

R K HEUPFPTCCSHGDU RUPFYRULANTETC
ANMNPFVVHMUVIDYFTIALI RMMNINUVY
QT * I L L F T W * *+* I L 8 P CE * M-C

GCTCAAGTTTTGAGTGAAATAGTTATGTGTGGCGGTTGCTAT TATGTTAAGCCTGGTGGT
A Q VL S EI VMCGGTCY Y V X P GG
L KF * VK *L CVAVAIMILSTLVYV
S §S FE* NS Y VWRUILILIULCO™*Y A W W Y

ACTAGCAGTGGTGATGCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCT
T 8 $ G bATTA AP ANSUVFNIOUGCUGHA

LAV VMOLLLLLILTIULFILTIUVYUVRZRIL

*Q W * CNYCFC* F CF * Y MS5 G C
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15661 GTTACTGCTAATGTTTGTTCTCTTATGGCCTGTAATGGCCATARGATTGAAGATTTAAGT 15720
vV T ANV C $§ L M ACNTGHTEKTIETDTLS
L L LM F VL L WPVMATIRTILIKTI™®*YUV
y ¢+ CLF S Y GL * WP * D * RF K Y

15721 ATACGCAATTTACARARACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTAT 15780
I RN L QXK RULY SNV YRTUDYWVDY
¥ A I Y K NAY TILMUPFTIUVQIMTILZII
T Q FTKTULIUL*¥CL S Y RULC™* L Y

15781 ACATTTGT TAATGAGTATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGT 15840
T F VNEYYETFULCZKUHTFSMMTITLS
HLLMSIMNTEFYUV S IULV ¥ *x F *» |
I ¢+ *» VL * I FM<* AP * Y DDV F E *

15841 GATGATGGTGTTGTCTGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATA 15500
D DGV VCYNSDYAS K G Y I ANTI
M MYVvY L §V ITULTIMILU YVYRUYVI * L I *
* w cCccc'vLveLL+~9L * L C* * G L Y S * ¥ K

15501 AGTGTTTTTCAACAAGTTTTGTACTATCAGAATAATGTCTTTATGTCTGAATCTAAATGT 15960
S V F Q Q VL Y Y Q NNV F M S E S K C
VF FNKVFCTTIW RIMSULCLNUILNUWV
C F §TS 8 F VL SE®™*CULYUV * I *+ ML

15961 TGGGTTGAAAATGATATTACTAATGGT CCTCATGAATTTTGTTCCCAACATACTATGTTA 16020
WV ENDTITNGUZPHETFTCSQHTML
¢ L XMIULLMVILMNUPFUVZPUNTITILTC *¥
G * K » Y Y * W s s +* I L F P TUVY Y V S

16021 GTTAAGATAGATGGTGATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTTTAGGA 16080
VKIDOGDYVYLPY PDPSRTIULG
L R *MVIMPFIVYHTIOQTIULULETF * E
* DRW*L CLFTISURSU F*NVFR 8

16081 GCTGGTTGTTTTGTTGATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTT 16140
A G CF VDDLTILI KTDS SV VULIULIETRF
L VV LL M TIY* RULTUV F F ¢ * g A L
WL FC=* +* FIEDMYYSQTCST FDT RALTC

16141 GTAAGTCTAGCTATAGATGCTTACCCTTTAGTACATCATGARAATGAAGARTACCAAAAA 16200
VvV 5 L A I DAY PLVHUEHEENTETEVYOQHK
*VvV+* L *MYMLTL*Y IMIKMTEKNTIKK
K S § YR CLPFS TS * K* RIUPK S

FIG. 2 CONT.
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16201 GTCTTTCGTGTATATTTAGARTATATAAAAAAACTGTATAATGAT CTTGGTACTCAGATC 16260
VvV F RV YLEVYTII KI KLV YUNDULGTO QI
S FVYI+* NI * KN CTIMTIIULVULIZ RS
L s ¢CI FRTIUY K I KTV * * S WY S DL

16261 TTAGATAGTTATAGTGTTATTTTAAGTACTTGTGATGGTTTAAAGTTTACTGAAGAATCA 16320
LDSYSs VIL ST CDGILI KT FTEE S
* I v I VL P+ VL VMUV * 38 L L KN H
R * L » ¢ Y F K Y L * W F KV Y * R I I

16321 TTTTACARGAATATGTATTTARRAAGTGCCGTGATGCAGAGTGTAGGTGCATGCGTTGTT 16380
F Y KNMYULZ K S AVMQ SV G A CV V
F TR I OCI™*¥ KV P * CRV * VHATLTF
L Q EY VF K XK CRUDA AET CRTU CMZP RTUGCL

16381 TGTTCATCACAAACTTCTTTGCGTTGTGGCAGTTGTATACGTAAGCCTTfGTTATGTTGT 164440
¢ 8 8§ QTS L RCGS S CTIRIKD®PILILTCSTC
vV HEKLLTCUVVYV AV VY VS L CY VYV
F I TNV FTFALUWOQLYT™*AVFVMTIL *

16441 AAATGTTGTTATGACCATGTTATGGCAACTAATCATAARTATGTTTTGAGTGTCTCACCT 16500
K ¢ C¢CY DHVMATNUHIKYUVL S V 58 P
N VVMTMILWOQULIIWNMMTEFEF®*V S H L
M L L * P CY GUN * § * I CF ECLTL

16501 TACGTTTGTAATGCACCTAACTGTGATGTGAGTGATGTCACCAAATTATATTTGGGCGGT 16560
Y V¢ NAPNCDV SDVTIE KLYULGG
T FV MHLTVWVM VvV M S8 PN Y I WAV
RL *CT™*0L* CE* CHOQTITIUV FGTRY

16561 ATGTCTTACTATTGTGAAAACCATARACCCCATTATTCATTTAAGTTAGTTATGARTGGT 16620
M 5 Y Y CENHIKUPHY S F KULVMNUNG
¢ L T 1V KTTINUPTITIIEKTLS* L * MV
VL LL* KP*T?PLF FI * V¥V § Y EWY

16621 ATGGTCTTTGGTTTGTATAAACAATCTTGCACGGGTTCACCTTATATAGATGATTTTAAT 16680
M VF GLYKGEQSCTGSUPYTIUDUDT FN
W s LV CIUNWNTILARTUYVIETLTIEIS®*MTITLI
G L WFV*TIULUHGTFTTULT YT R* T F * #

16681 AAGATAGCTAGT TGTARATGGACAGAAGTTGATGATTATG T TCTGGCAAATGAGTGTATT 16740
K I A S CKWTEWVDDYVLANETCII
R *L VVUNGOQIKILMTIMPFWOAQMS S VL
D s * L * M DU RS * *# I, C 8 G K * VvV y +

FIG. 2 CONT.
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16741

16801

16861

16521

16981

17041

i7101

17161

17221

GAACGTTTARAGTTATTTGCTGCAGARACT CAAAAGGCAACTGARGAGGCTTTTARACAA

E RL XL F AAETUOQIZ KA BATTETEWA BATFPIKQ

N V * 5§ Y LL O KULI KR RZGEETULZXUZRULILNK
T F KVv I CCRWUNUSI KU GH®NT™* RGT F * T K

AGCTATGCTTCTGCTACCATTCAAGAGATTGT TAGTGATAGAGAAGTTATTTTGTGTTGE

$ YA S ATIQETIVSDRETVITULCUW

A M L L L P F KRL L vV I E KL F C V G
L ¢CF CYHSRDZGCT™®* * +« R Q8 Y F V L G

GAGACAGGTAAAGTTAAACCACCACTTAATAAAAATTATGTTTTCACAGGCTACCATTTT
E TG KV KZPVPILWNIKNYUVFTOGYHTF
R Q VK LNHHILIKTIMT FZS QATTIL
D R * S *TTT* ~ XKL CF HURTYULUPTF Y

ACTAGTACTGGTAAGACAGTTTTAGGTGAGTATGTTTTTGATAARAGTGAATTAACTAAC

T s TG X TVULGETYUVT FDI K SZ ETLTN
L VLV RQF*»V S§MTFILTIIZ KUV VNH?®*»TILT
* Y W * DS F R * V CF * *« K *+# I N * R

GGTGTGTATTACCGCGCTACAACTACTTATAAACTTTCTATAGGTGATGTTTTIGTTTTA
G VY Y RATTTYXUL S I GD UV F VL
v ¢I TAULJGOQULULTIWNVFLO*VMTFTLF *
¢ Vv >LPRYWNYTUL TV FUVYR ¥ CVFOCTFN

ACATCACATTCTGTAGCTAGTTTAAGTGCACCTACACT TGTCCCACAAGAGAACTATGCT

T S H S VA SL SAPTTULVPOQEWNTYR

HHIUL* LV * VvV HLIELSUHIE KUZ RTMIL
1 T F ¢csg *F KCTJUYTOGCPTU RETLC *

AGTATAAGATTTTCTAGTGTTTATAGTGTTCCATTGGTGTTTCAAAATAATGTTGCTAAT

$ I RF 8§88 VY sV PLVF QNI NUWVA AN
v +*DVF L VF I VFHWGC CTPFIZ KTIMMLTILTI
Y K I F *+ CL * C 5 I GV S K * CC * L

TATCAGCACATTGGAATGAAACGTTATTGCACTGTTCAAGGTCCCCCTGGTACGGGAAAG
Y Q HI GMKRYCTUVQG PP GT G K
I 8 TDLE* NV IALTFI KV VPL VR RE S
S A HWNZETULTULUHU CSU RSP W Y G K V

TCTCATCTTGCTATAGETCTAGCTGTTTATTACTACACAGCACGTGTAGTTTATACTGCT

S H L. A I GLAV Y Y Y TAU RV VY TA

L I L L *V +* L FITTA GQUHUV *« PF I L L
$ 8 ¢C YRS S CLUL LHSTO CSULYOZ COC
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17281

17341

17401

17461

17521

17581

17641

17701

17761

GCTAGTCATGCTGCTGTAGATGCATTGTGTGARAAAGCTTATAAGTTTTTAAATATTARC

A 8 HA AV DATLTGCEIZ KA AYZ KT FTULNTIN
LvmMLL *MHCV XK KLTISVF *I1IULT
* S ¢cc¢cCRCIV™* K S§L * V F K Y * R

GATTGTACACGTATTATTCCTGCTAARGTTCGTGTAGATTGTTATGATAAGTTTAAAATT
D ¢ TRIIUPAIZ KV VI RVYDOCYUDI KT FIKI
I1 vVH VL FL L KFV *» I VM IS L KL
L Y T Y Y $$C * 8 8 CRUL L % * VvV + N ¢

AATGATACCACTTGTAAGTATGTTTTTACCACAATARATGCATTACCAGAGTTGGTTACA

N DTTCI XYV FTTTIWNA ABAILUZPETLWUVT

M I P LV SMV FULU®POGQ™*MUEZY QS WIL Q
* YHL *V CF Y HNI KT CTITRUYVY G Y R

GATATTGTTGTTGTTGATGAAGCTTAGTATGCTTACTAATTATGAATTGTCTGTTATAAAT
DI VvVvVvVyVDEVYSMULTNUNZYEULSUVITUN
I LLL LM KULV CLULTIMNPNTCGCTILIL®*M
Yy ¢ ¢ C * » s Y A Y * L * I V C Y K C

GCTCGTATTAAAGCTARACATTATGTATATATTGGAGATCCTGCTCARTTACCTGCACCA
A R I KAKHYVYI GDP AOQTLUPA ATP
L VL XL NI MY I L EI L L N Y L H H
s Yy s * TLCIYW®RSCSITTCTT

CGTGTGCTGTTGAGCAAGGETTCTTTAGAACCTAGGCACTTCAATTCTATTACTAARATA

R VL L 8 K G S L E P RHVF NS I TIKI

v ¢CcC +*ARVIL *¥*NL GT S I L L L K *
¢ AVEOQGTPFFPFRTO®*ALQF Y Y * NN

ATGTGTTGTTTAGGTCCTGATATCTTTTTGGGAAARTTGTTATAGGTGTCCTAAAGARAATT
M CCL GPDTIVFLGNUIULCYU RTCZPIKETI
c vy Vv L I S FWETIUVTIGUVILIKIZ KL
vVi.L FRS* Y L FGEKILIL®* VS * RNC

GTAGAAACTGTTTCAGCATTGGT TTATGATAATAAACTCAAGGCTAAAAATGATAATAGT
V ETV S ALV Y DUNIKTILIE K BAIKNDNS
* K L FQ HWPFMITINUSI RILIEKMTITIZUV
R NCPF SI GUL * *+ * T Q G * K * * + P

TCATTATGTTTTAAAGTATATTT TAAGGGACAGACAACACATGAGAGTTCAAGTGCTGTA
$ L ¢CF KVYVFXKOGQTTHES S S AV
H Y v L KYITLURDZRUOQHEMTERUVOQ VL +
I MF* 51 F *GTUDNT®™* EVF K CCK
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17821

17881

17941

18001

18061

18121

18181

18241

18301

AARTATTCAACAGATATATCTAATTAGTAAATTTTTAAARGCTAATCCAGTTTGGARTAGT
N I @ @ I ¥ L I 8 XK F L K A NP V W N S
I FNRY I * L VDNTF* XKL I QF G IV
¥y 8 TDbDTI SSNM*Y¥S* I FKSJS * 8§ S§ULE * C

GCTGTTTTTATTAGTCCTTATAATAGTCAGAATTATGTTGCTARGCGTCTTTTAGGTGTT

AV FI SPJYNSOQNJYVAI KU RUVILGV
L FLLVL1ITIVRIMILILSUVF* VTF
¢c FY * 8§ L  * 8 EULCOC®™*A AUCT FTRTC S

CARACACAAACTGTAGATTCTGCTCAAGGTTCGGAATATGATTATGTTATATATTCACRA

Q T Q T VD SAQGSEYDY VI Y S Q
K HXUL+*ILUL KU VRERNMTIMTLTYTIHK
N T NCRVFC S RPFGI * L CY I PFPTN

ACAGCAGAARACAGCCCATTCTGTTAATGTTAATCGATTTAATGTTGCCATAACTAGAGCC

T A ETAUH S V NV NI RUFUNUVATITR RA
¢ Q Ko P I LLMZLZIODILMTULUPT®*LEP
S RNS PF C* C * g8 1 * CCHNT* § Q

AAGAAGGGCATTTTTTGTGTTATGAGTAATATGCAATTATTTGAATCTCTTAATTTTATT

K K G 1 F CC VM S NMOQLTFESTLUNTFI

R R AFF VL * VICNZYULNILULTIULIL
E G HFLCYE®* Y A I I + I 8§ +* F Y Y

ACTCTACCTTTAGATAAAATTCAAAATCAARCTTTACCTCGTTTGCATTGCACAACTAAT
T L PLDKIQNAOQTIULUZPRIULHCTTN
L ¥L * I KPP KIZ KUILVYULUVCIOD-AMDQTLII
$ T F R * N S K S N F T S F AULUHUN * 8§

CTTTTTAAAGATTGTAGTAAARGTTGCTTAGGTTATCATCCAGCGCATGCCCCCTCATTT

L F KDCS K S$ CL G Y HPAUHW ATPSTF

F L K I VV KVY A *V IIOQZRMZPUZPHF
F *RL * * KL LRL S S S ACUPTILTITF

TTAGCAGTTGATGATAAATATAAGGTTAATGAAAATTTGGCTGTAAATT TAAATATTTGT

L AV DDI KYKVNENTLW AVYVYNILINTIGC
*Q LM I NI RULMIEKTIWMWILT®*TI * I F V
s § * » +«+ 1T *# G * ¢« K F G C K F K Y L *

GARCCTGTTTTAACATATTCTCGTTTAATATCTCTTATGGGTTTTAAATTAGATTTGACT

E P VL TY SR RULISLMGT FI KU LUDTLT
N L F * HI LV *¥ Y L L WV L N * T + [
T C F N I F S F NI S Y GF * I RV F D 8
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18361

18421

18481

18541

18601

18661

18721

18781

18841

CTTGATGGTTATTCTAAATTGTTTATTACTAAAGATGAAGCCATTAAACGTGTTAGAGGT

L DGY S KL FITIZXDEA BATIZ KT RYVYRG

L MVIULNOCLZLILI KMMTIEKUZPLNVILEV
*WLF * I VYY * R * 8§ H * T C * R L

TGGCTTGGTTTTGATG TTGAGGGCGCTCATGCTACTCGCGARARCATTGGAACARACTTT

WV GF DV EGAHEATT RENTIGTNF

G L VLI MLURALMLULAIKTIULEGZGQTTF
G WF *C* GRS CY S RHKHUWNI KDL S

CCACTGCAAATAGGTTTTTCARCTGGTGTGGATTTTGTAGTTGARGCTACTGGCTTATTIT

P L QI GF STUGVDFVV EA-ATGTULF

H CK * VvV F QUL VY W ITL * L KL L A YL
T A NRF FNWOCGFCS§ * S Y WL IC

GCTGAGAGAGATTGTTATACTTITARAAAAACTGTAGCTARAGCTCCTCCTGGTGARAAA

A ERDCYTV FIZ K KTV AIEKA BAPUPGE K
L R E I VI L L K KL * L KL L L V KN
* ERL L Y F * KNCS * 8§ 8 S W *» K I

TTTAAACATTTAATACCCCTTATGTCAAAAGGTCAAAAGTGGGATATIGTTAGAATTAGA

F X HEL IPILMSI KSGU QI XWDI VU RTIR

L NI * Y PLCOQIU KV VI KSGIUL L ETULE
* T FNT®PYV K RS KV 6GY C + N * N

ATTGTTCAAATGTTATCTGATTATCTTTTAGACCTTTCTGATAGTGTAGTATTTATTACT
i vVvVeegMLSDYLULDULSD SV VP P IT
L F X CYLTITIU F~*»TU FULTIV®* Y L L L
¢ 8§ NV I L SFRUPFT*+ ¥ CS I Y YL

TGGTCTGCCAGTTTTGAACTTACTTGTTTAAGGTATTTTGCTAAATTAGGCAGAGAGCTT

W S A S F ELTTCULRYFAI KULGT REL

G L P VL NULULV * G I LLNT®*AZESL
vV C¢Q F *TYULPF KV F C* I RQUR A *

ARATTGTAATGTGTGTTCTAATCGTGCTACATGCTACAATTCTAGAACTGGTTATTATGGT
N CNVCSVNRATT GCYNZSURTGY Y G
I v CVL I VL HATTIULETLUVI MUV
L+ CVF *¥ S CYMILOQVP F* NWILIL WL

TGTTGGCGCCATAGTTATACTTGTGATTATGTGTATAATCCACTTATTGTAGATATACRA

C WRHSYTOCDY VY NZPILTIUVDTIZQ

VvV 6 A I VIULVIMOZGECTITIMHTILIUL®* I YN
L AP * L YL *L CV * 8§ TVYOCT RYTT
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18901

18961

19021

19081

19141

19201

19261

19321

19381

CAGTGGGGTTATACAGGTTCTTTAACTAGTAATCACGATATAATTTGTAATGTACATAAR

Q WG Y TG S L TS NHUDTI I CNVHEK

s g vI1I1QVYL*L VITTI®*TFVMYTIK
VGLYRTFFNM®**~ 5 RYNILM®YCT * R

GGTGCACATGTTGCGTCAGCTGATGCAATTATGACTCGTTGTTTAGCAATCTATGATTGT

G A HVASADAIMTRTCILATIYDSC

VHMILROQLMOQL* L VV* Qg S M IV
¢c T CCVS * CNYDSLFSNIL®* L F

TTTTGTAAATCTGTTAATTGGAATTTAGAGTATCCAATAATTTCTAATGAGGTCAGTATA

F C K § VN WNILETYU®PTITISUNEUVSTI

F vV NLULTIGTIO®* S I Q* F L MU R § V *
L * I ¢* L EFRUV S5NUNTF* * G Q0 Y K

AATACATCTTGTAGGTTATTGCAGCGTGTCATGCTTAAAGCTGCCATGCTATGTAATAGA
N T 8§ CRL L QRVYMILI KA ARBAMMTLTCNR
I HL v 66 Y C S V S CLKULUPCY V I D
Yy 1 L * VI AACHA AOY S CHAM®* + 1

TACAACTTATGTTATGACATAGGCAATCCTARAGGTTTAGCTTGTGTCAAAGATTATGAA

Y NL C Y D I GNPKXKOGULATCVKUDYE
T T Y VMT®*ATIULI KUV * L VS5 X I MNEN
Q LML *HRQ@S *RF S L CQRUL * I

TTTAAATTTTATGATGCTTTTCCTGTAGCCARGTCTGTTAAACAGTTATTTTATGTCTAT

F X F Y DOAVF PV AXKXKSVEKOQLT FYUVY

L N FMMULFL * P S L L NS Y F M S M
*1 L * CF 8§ CSs8 @V C++TUVIUL CL *

GATGTGCATAAAGATAATTTTARAGATGCTTTATGTATGTTT TGGAATTGTAATGTTGAT

D VHKDNU FI KUDUGI LU CMT FWWNUGCNVWVD
M CI KI I L KMUVYVY YV CVFOGIVMILI
C A * R * F » RWF MY VL ETL * C * ¢+

AAATATCCATCTAATTCAATTGTTTGTAGATTTGACACTCGAGTGTTAAATAAATTAAAC

K'Yy P S NS I VCRVFDTWU RUVLWNTZ KTLN

N I HL I QL FVDVLTTILETC®*TIN®* T
I § I ~»F N CL * I ¥H S § V K *» I K P

CTTCCTGGATGTAATGGTGGTAGTTTGTATGTTAATAAACATGCATTCCATACTAARTCCT

L PG CNGGSILY VNI KU HAMPIETNEP
FLDVMUVYVYV VCMILIDNMHESTIULTIIL
S WM ™* WW*FVC®* T CTIUPY * 5 F

FIG. 2 CONT.

US 2006/0034853 Al

18960

19020

13080

19140

15200

19260

19320

19380

19440



Patent Application Publication Feb. 16,2006 Sheet 38 of 201  US 2006/0034853 A1

19441 TTTACTAGAACTGTTTTTGAAAATCTTAAGCCTATGCCTTTTTTCTATTATTCAGATACG 19500
F TRTVVFENVLI KZPMZPVFTFY Y S DT
L L ELFULIKTIULSILCLFSTITIOAQTIR
Y * N CF * KS * A YA F FLULVFRYA

19501 COTTGTGTGTACGTAGATGGTTTAGAATCTAAACAAGTTGAT TACGTTCCTTTARGAAGT 19560
P CVY VDGILES X Q VDYV P L R 8
L VCT®*MV * NL NKXKILTITTFTL*E A
L CVRRWPFRTIT®®TS L RGSTFTZEKTE KR

19561 GCCACTTGTATCACACGGTGTAATCTAGGTGGAGCTGTTTGTTCAAAGCATGCTGAAGAA 19620
A T CI TRUCUNULSGG G AV C S KEAEE
P L VSHGVVI*VELUPVQ S MTULIKN
H LY HTUV * S RWS CULVF XKAOC™* R I

19621 TATTGTAACTACCTTGAGTCTTATAATATAGTTACTACAGCAGGCTTTACTTTTTGGGTT 19680
Yy CNY L E S Y NTUVTTA AGT PFTF WYV
I vTTULSULITI™*LLQQAULULTFGTF
L * L P *V L *»Y 8 Y Y S8 RUL Y FUL G L

18681 TATAAGAATT TTGATTTTTATAATTTATGGAACACTTTTACTACGTTACAGAGTTTAGRA 139740
Yy X NF DF Y NI LWNTU FTTUL QS L E
I RI LTIV F I I Y GGTULILULR YRV * X
* EF * FL *»*FMEUHPVY YV TETFTRK

18741 AACGTARTATATAACTTGGTTAATGTTGGTCATTATGATGGACGTACAGGTGAATTACCT 19800
N VI Y NULV NV GHY DG RTGETLP
T *Y¥Y¥ I TWILMULVIMMDUVQEVNYTL
R N I * L G * CW SUL * W TJYUR* ITUL

19801 TGTGCTATTATGAATGACAAAGTTGTTGTTAAGATTAATAATGTAGATACTGTTATTTTT 15860
C A I MNDI KV VYV KINNUVDTUVTITF
v LL *MTI KILULULIRILTIMM®*TTIUILIULTFL
¢c Y YE*Q S CC* D * * CR Y C Y P *

19861 AAAAATARTACATCATTTCCTACTARTATAGCTGTTGAATTGTTTACAAAACGTAGTATC 19920
K NNTSFPTNIAVELTFTI KT RSTI
K I I #HHF L LIO* L UL NUCLIGQWNVV S
K *» ¥ 1 I8 Y * Y S§C~*¥ 1 VY KT * Y P

19521 CGGCACCACCCTGAACTTAAGATTCTTAGARATTTGAACATTGATATTTGTTGGAAGCAT 15980
R HH P EULIKIULRNILNIDTITCUWIKH
G T TULNULRVPFLETIO*TULTI F V G S M
A PP *T* DS * KFEH™* Y L L EAC

FIG. 2 CONT.
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19981

20041

20101

20161

20221

20281

20341

20401

20461

GTCCTGTGGGATTATGTTAAAGATAGT TTGTTTTGTAGTTCCACTTATGGTGTTTGTAAA
VL WDYV KD SUL FCS §TY GV CK
s ¢ 6 I ML KIUVCFVVPLMVYVF VN
p v GLc¢c*R* F VL * FHLWTCUL * I

TACACAGATTTGAAGTTCATCGAAAATTTGARTATACT TTTTGATGGTCGTGACACTGGC
Y T DL KF I ENULNTIULTFUDGIRUDTG
T Q I * s s S K I * I Y F L MV VYV T UL A
HRFEVHRIE KU FEZYTT FT™* WS * HWR

GCTTTAGAAGCTTTTAGAAAAGCAAGAAATGGTGTTTTTATTAGTACTGAAAAATTAAGT

A L EAFRKARNGV VT FTISTETZ KTLS
L * KL L EKOQEMUVFLILUVLI KN®*Y
F R S F * K § KKWOCFY»Y K I XK *

AGGTTATCAARTGATTAAAGGTCCGCAACGAGCTGATTTAAATGGTGTGATTGTGGATAAA

R L § M1 K GPQRADULWPNGUV I VDK
G Y Q * L K VRUNZETLI * MV * L W I K
vV I ND * R 8 A TS * F KWOCDOCG * 8§

GTTGGAGAACTCAAAGTTGAGTTTTGGTTCGCTATGAGAAAAGATGGTGACGATGTTATC
VG ETL KV EVFWT FAMZPERIKDGT DDV I
L EN S§ KL 8 FGSUL* E KMV TMTILS
W RTOQ S * VL VRYEI KT RWO™®*URTCYL

TTCAGCCGAACAGACAGCCTATGCTCAAGCCATTACTGGAGCCCACAAGGTAATCTAGGT

F § RTD S L C S S HY WS PQGUNULG

§ AE Q TA Y AQATITS GA AHI KUYTI YV
Q PNROQPML KPL L EPTZ®R* 8 R W

GGTAATTGCGCGGGTAATGTCATTGGTAATGATGCTCTAACACGTTTTACTATCTITTACT

G NCAGVNWVIGUNUIDALTRTFTTITFT

VI ARVMSL VMMIL+* HV L L S 1L L
* L R G * C H MW+ * ¢ 8§ NTUF Y Y L Y §

CAGAGTCGTGTATTGTCAAGTTTTGAACCTCGCTCAGATTTAGAACGGGATTTTATTGAT

Q S R VL S S F E PR SDULETRTUDTFTID

R VvV v Yy CQVLWNULAGQTIT*NGTULTLTI
E S CcCI VKV F*TS8ILU RV FRTGT FY * Y

ATGGATGATAATCTGTTTATTGCTAAATATGGTT TAGAAGACTATGCATTTGATCATATA
M D DNILV FTIAI KYGILEDYA AT FUDHI
W MIICLILILNMV* KTMHTLTI I *
G + *» § VY C+* I W FZRUZRLTGCTIT* S ¥ §
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20521 GTTTATGGTAGTTTTAACCATARAGTTATAGGAGGTTTGCATTTGCTTATAGGCTTATTT 2058¢
VY G S FNHIKUVYIGGILHTULTLTIGTLTF
FMVVLTTII KULO®*EVCTIOCL*AYTF
L W+ PP » P * S YRPRVPFAPFPAUYRIULTI S

20581 CGTAGGAAAAAAAAATCTAATTTGTTAATTCAAGAGTTTTTACAGTATGATTCTAGTATT 20640
R R KK K S NILILTIQET FTUL QY DS 81
VG K K¥NLIC»*FKSTFY S MIULVF
* E K K I * F VNS RV F TV * F * Y §

20641 CATTCATATTTTATTACTGATCAGGAGTGTGGTAGTAGTAAGAGTGTTTGTACAGTTATT 20700
H 8§ Y F I T DOQETCGS8 S K SV CTVI1I
I HILLULTIURSVV VYV RVY F V QUL L
F I FY Y § GV W * * « E CUL Y S§ Y *

20701 GATTTATTATTAGATGATTTTGTTTCTATTGTTAAGTCATTARATTTGAGTTGTGTTAGT 20760
DL LLDDTFV S I VKSTILNILSU< CUVS
I Yy * MM IUL FLLULSH®* I * V V L V
F I 1 R * F CVF Y C* VvV I KFEULTC*» ~

20761 AAAGTTGTTAATATTARTGTTGATTTTAAGGATTTTCAATTTATGTTGTGGTGTAATGAT 20820
XV VvV NIUNUVDF FI XUDTFOQFMILUWOCND
K L L I LML IUL®RTIV FNILUCU GCSGUVMI
s ¢ *Y *» C*» F * GF § 1Y V VYV » + «

20821 AATAAAATTATGACTTTTTATCCTAAAATGCAAGCCACTAATGATTGGAAACCTGGCTAT 20880
N XK I M TVF Y P KMOQATNDWIEKUPG Y
I KL *L F I L KO CIKU®PILMIGNULATI
*NYDPFPL S * NASH™* * L ETWUL F

20881 TCTATGCCTGTTTTGTATAAGTATTTGAATGTTCCATTAGAGAGAGTCTCTTTATGGAAT 20940
S M P VL Y K YL DNV PULER RV S L WN
L C¢CLFCTIOSTI™*MWMWVFH®*UREZSTLYG I
Y A CF VvV * VvV F ECSTIUR RESTLT FMEL

20941 TATGGTAAACCTATTARTTTGCCTACAGGCTGTATGATGAATGTTGCTAAGTACACTCAA 21000
Y 6 K P I NL PTGCMMNDNUVAIKTYTQ
M VvV KNULULTIOCLQA AWV * * M L L 8 T UL N
w +* T Y * FAYRULUVYUDETCTC®* VH S I

21001 TTATGTCAGTATTTGAATACTACAACATTAGCTGTTCCTGTTAATATGCGTGTTTTACAT 21060
LCQYLNTTTULAVUPVNMTP RVLH
Yy vs 11 » I LQH *L FL L I CUVVF Y I
M § VF EY ¥ NI SCSC<* Y ACPTTF

FIG. 2 CONT.
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21061 TTAGGTGCAGGGTCTGATAAAGARGTAGCTCCAGGTTCTGCTGTTTTRAGACAGTGGTTA 21120
L 6 A G6G SDKEVAUPGSAVILUZ RUOQMWL
* V¢ 6L I KX * L Q VLULF * D S G Y
R CRV *¥ * R § § §8 RF CCCFI KTUVVT

21121 CCATCTGGTAGTATTCTTGTAGATAATGATTTAAACCCATTTGTTAGCGATAGTTTAGTT 21180
P §$ G S I L VDNUDULNU®PTFV S D S L V
HL VY FUL * I MI+* THUILULATIUV=*
I w*Y S CR* * F KP I C* R * F 8§ Y

21181 ACTTATTTTGGAGATIGTATGACTTTACCATTTGATTGTCATTGGGATTTGATAATATCT 21240
T YF GDCMTULUPTFDC CHWDTULTITIS
L I L EI V * L Y HUILTIUVIGTI* * Y L
LFWIRILYUDVFTTI*L $§ULGF DN I =

21241 GATATGTATGATCCTCTTACTAAARATATTGGTGATTATAATGTGAGTAAGGATGGGTTT 21300
DM Y DPLTIKNTIGDTY YNV S KDGF
I ¢emM I LL L XTI L VII MYV RMGE
Y v+ § s Y * KY WL * CE * G WV F

21301 TTTACTTACATTTGTCATTTAAT TCGTGATAAATTATCTTTGGGTGGTAGTGTAGCTATA 21360
FTY ICHILTIW RDI KU LS SULG GG S V A I
L L TF VI * F VIWNYTLWUVVV * L «
Y L HL $F NS * +» I I F G W * C 5 ¥ K

21361 AARATTACAGAGTTTTCTTGGAATGCTGATTTATATARATTAATGAGTTGTTTTGCATTT 21420
K I T E F 88 WNADUILYI KU LMMSCVFATF
KL @ s FLGMUELTIUYTIWNS+ VvV V¥ L HPF
N Y RV FL EC* F I # I NEUILF CTI L

21421 TGGACAGTTTTTTGTACTAATGTAAATGCTTCTTCTAGTGARGGGTTTTTAATAGGTATA 21480
W TV FCTWNUVVNA AS S SEGT FULTI G I
G Q F F VLM * MULULULVI KTGTF * *» v »
D s F LY *CXKCT FF* * RV FNZ RY K

21481 AATTACCTGGGTAAATCTTCTTTTGARATAGATGGCAATGTTATGCATGCTAACTATTTG 21540
N Y L G K S S8 F EIDGNVMHEAMTNTYTL
I T W VNTULTILULI KO®*MAMTLUCMILTTISC
L PG * I FF *NRWOQTCYACT* L F V

21541 TTTTGGAGAAATAGTACARCATGGRATGGCGGTGCTTATAGTTTATTTGATATGACTARA 21600
F WRNSTTWWNGU GAYSLFDMTK
F 6 EI VQ HGMMAVYV LI VY LI *¥ L N
L E K * Y NMEWT RO CL®™*T FTI®* Y D * 1

FIG. 2 CONT.
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21601 TTTTCTTTGARATTGGCTGGCACTGCTGTTGTTAATTTAAGACCAGATCAATTAARTGAT 21660
F § L KL AGTA ARVYVYVYVNILRUPDIGQULND
F L * NWILAULULULTULTI * D Q I N * M I
F F EI GWHOCCCC®™*P KT RS TIIK™*TF

21661 TTAGTTTATTCTCTTATTGARAGAGGTAAATTATTAGTTCGCGATACGCGTAARGAGATT 21720
L VY L1 ERGIZ XKULULV VY RDTT RIKETI
* F I L L L KEVNY * FATIU RVYVYI KT RTF
§ L F 8§ Y * KR * I I S S RUYA AT™*RDTF

21721 TTTGTTGGTGATAGTCTTGTAAATACTTGTTAGATCTCATTAAATCTAAACTATGTTAAT 21780
FVG6DSLVNTZC®*TITSLNTILWNY VN
L L vIVvVL+*IL VRS SH®* I * TMILTI
¢c w=»+* + § C KYVLULDULTIUI K ST KTLTC* L

21781 TATTTTTTTATTTTTTTATTTCTGTTATGGTTTTAATGAACCTCTTAATGTTGTGTCTCA 21840
Y F F I F L FL LWV F™* T § * CC V 8§
I F L FFYF CYGFVNZEUPULNWUWVV S H
¥ F Y F FI §$ VM VL MNILILMMILTECTLTI

21841 TTTAAACCATGACTGGTTTTTATTTGGTGATAGTCGTTCTGATTGTAACCATATTAATAA 21900
F X P * L V F I W * * g P * L * P Y *
L NHDWFL F GD S R S DCNUHTINN
* T M TGP F YL VI VVLIUVTTIULTITI

21901 TTTAAAAATTARAAATTTTGATTATTTGGATATTCACCCTAGTTTGTGCAACAATGGTAA 21960
F K N * K F * L F G Y S P * F V Q Q0 W *
L K I K NFDUYULUDTIUHUPSULCDNNGK
* X L XK ILIIWIVFTULUVCATMVYVR

21961 GATTTCATCTAGTGCCGGTGATTCTATT TTTAAGAGTTTTCATTTCACTCGATTTTATAA 22020
p I *»*CR™* FYVF *E F S FH S TI L *
I §$ §$ 8 A G D S&1IF X S FHTFTUZ RTFYN
FHLVPVILFULRUVFI SULDFTITI

22021 TTACACTGGCGARGGTGATCAAATTATTTTTTATGAGGGTGTTAATTTTAATCCTTATCA 22080
L HWRUR*¥ 8§ NY F L * G C * F * 8§ L 8§
Yy T GG E GDQ I I F Y E GV NV FNUPYH
T L AK VYV I KL FFMZBRUVULITILIULTII

22081 TAGATTTAAGTGTTTTCCTAATGGTAGTAATGATGTATGGCTTCTTAACAAGGTAAGATT 22140
+ I «# V F § * W * + + C M A 8§ » Q G K 1
R F XK CF PNGSUNDUV WILULNIKV VTR RTF
DL 8 V. F LMVVMMYGGT FULTU R™*ODTF

FIG. 2 CONT.
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22141 TTATCGTGCCTTATATTCTAATATGGCCTTTTTTCGTTATCTTACTTTTGTTGATATTCC 22200
L §$ LI F * Y G L F &L 8§ YV FC * Y 8§
Y RAL Y S NMATFTFIRYULTT FUVDTIUP
I v P Y I LI W®P P F VI LLLLULTITFIL

22201 TTATAATGTTTCTCTTTCTAAGTTTAAT TCTTGTAAAAGTGATATTTTATCACTTAACAA 22260
L *CF S F VvV * FL * K +* Y F I T * Q
Yy NV S L S KFUNSCZ K SDIULSULNN
I M FLPFPL SLIULVEKVIF FYHTILT!I

22261 TCCTATTTTTATTAATTATTCTARGGAAGTTTATTTTACTTTATTAGGTTGTTCTCTTTA 22320
s YF Y * L F * G S L FY FIRULTF S L
P I F I NY S KEVYPTULLSGT< CSULY
L F L LI I LRIKY FTIULILY* VvV V L F I

22321 TTTAGTACCGCTTTGCCTTTTTAAATCTAACTTTAGTCAGTACTATTATAACATAGATAC 22380
FSTATLU®PTF* I ~» L * § VL L * HZPR Y
LV PLCLUF K SNV FS QY Y Y NTIDT
*Y R FAFLNILTILVSTTITIT®* I L

22381 TGGCTCTGTTTATGGTTTTTCTAATGT TG TTTATCCTGATTTAGACTGTATTTATATTTC 22440
WL CL WU FU F*CCL S * FRULYUL YF
G S VYGP FS NV VY PDULDU CTIUYTI S
AL FMVFLMILVFTIULTIEIOZ*TU VT F 11 F L

22441 TCTTARACCAGGTTCTTATAAAGTTTCCACCACTGCACCTTTTTTATCCTTACCTACTAA 22500
s * T R PFL * S FHHCTV FUF1ILTY *
L K P GS Y KV S TTA APV FTIULSLPTK
LNQ VLI I KT F?PPLHLTFYUPYUL L K

22501 AGCTCTCTGTTTTGATAAATCTARACAATTTGTACCTGTACAGGTTGTTGATTCTAGATG 22560
$ 8L F »»*» I » TIOCTTZ CTGZ C®* T F * M
A L C FDIKS KOQV FV PV QV VYV DSUZRW
L § VL I NILNUNILYTLYRIULILIEIL DG

22561 GAACAACGAGCGTGCCTCAGATATTTCTTTATCTGTTGCATGTCAATTGCCATATTGTTA 22620
EQRACTLURYF F I CCMSIATIULHL
N NERASUDTISIL SV ACQLUZPY CY
T T SV PQIPFPUL Y LULHVINZCMHTIUWVTI

22621 TTTTCGCAATTCTTCTGCTAATTATGTTGGCAAGTATGATATTAACCACGGTGATAGTGG 22680
F 8 Q F FC+*LCWOQUWV* Y * P R * * @
F RN S S AUNYVGIKYDTINUHTGT DS G
FAIULVLILTIMLASMTIULTTUVIUVUV
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22681

22741

22801

22861

22921

22981

23041

23101

23161

TTTTATTTCTAT TTTATCTGGTCTTTTATATAATGTTTCTTGTATTTCATATTATGGTGT
FY P Y FI WS F I * ¢ F L ¥ F I L WC
F I I L SGIULUIL YNV S CI S Y Y G V
L F L FY5L VFYIMTFULUVTV FHTIMMUVY

ATTTTTATATGATAATTTTACATCCATTTGGCCCTATTATTCTTTTGGTAGGTGTCCTAC

I FI * * F Y I ELA ALULTFT FW* UV S§ Y
FLYDNV FTS SIWZPY Y S FGRTZ CU®PT
FYMTIIULHPPF GP I I L LV G V L H

ATCTTCTATTATTARACATCCAATTTGTGTTTATGATTTTTTGCCTATTATTTTACAAGG
I FYyY * T 8NULOCLO®®TTFFAYJYTFTHR
$ § I I KEBEPIOCVYDVFULZPTITITULIGQG
LL'L L NI QFVF FMITFCLUDLFYZKUV

TATTTTATTATGTTTAGCTTTACTTTTTGTTGTTTTTCTATTATTTTTGTTATATAACGA
Yy F I MFSFTV FOCCTFSTITIT FV I * R
I LLCLALULVPFVVF FLLFIULILYNTD
FYYV *LYPFLTLFTFZYTYTF CYTITHI

TAAATCTCATTARATCTARACATGTTATTARTTATTTTTATTTTGCCTACARCATTAGCT

* I S L NLNMILULTITIU FPTITLUZPTTULA
K s H * I + T C Y * L P L F CULQUH * L
N L I K S KXKHVIUNYVFYFAYNTISTC

GTTATAGGTGATTTTAATTGTACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCT

v I ¢GDp FNCTNTFATINZDIULWNTTV P

L * vV I L I VL IULUL L MTIO®*®XTU?POGQTFL
Y R * F ~ L ¥ * F CY * + F KHUHS § §

CGCATAAGTGAGTATGTTGTGGATGTTTCTTATGGTTTGGGTACATATTATATACTTGAT

R I §$S E YV VDVSYGULGTTVYUYTI1ULTD

A * V S ML WMV FUL MUV WV HI I YL I
HK*V CCGCPFULWV FGY IUL YT * S

CGTGTTTATTTAAATACTACTATATTATTTACTGGTTATT TCCCTAAATCTGGTGCCAAT

R VY L NT TTIT L F T G Y F P K S G A N

vV F°FI * I L LYY LL VI SL NULUVEPTI
¢ L F K Y Y Y I I YWULUFUPO™*TIWOCGCSGQTF

TTTAGGGATCTATCTTTAAAAGGTACTACATATTTGAGTACTCTTTGGTATCAGARACCC

FRDL SLKXKOGTTUYULSTULUWTY QK P

L 61T vYL$LZw+* KVL HTI* VL PF G I URUHNP
* ¢ § I F K RY Y IV FEY S ULV S ETL
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23221

23281

23341

23401

23461

23521

23581

23641

23701

TTTTTATCTGATTTTAATAATGGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATGTT

F L S DPFNNGTIU FSURY KU NTI KLYV
FYoLIULIMVV FVFULIEULZRTIULSTCMIL
F I * F » *» W Y F F * § * E Y * V V C

AATAAAACTTTGTATAGTGAGTTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAAC
N K TUL Y S EVF S TTIUVIGSV F I NN
I XL ¢TI VvV s$L VL =>* L * VV FLLTT
* NF V * *+ ¥V *» Y Y S YR ®* CF Y * QL

TCTTATACTATTGTTGTTCAACCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATAC
S Y T I VYV QPUHU NGV L ETITA ATGCD QY
L I L LLFNULIMVVYFWIZRILOQLUVNT

LYy ¢cc¢csS TS *WCPF GD VY S L S I EH

ACTATGTGTGAGTATCCTCATACTATTTGTAAATCTAAAGGTAGTTCTCGTAATGAATCT
T M CE Y P HTTIOCIKS S K G S S RNE §
L ¢v §1I1I L IULFVNUILIKVVYVYV L VMNIL
Yy v v s s YY UL * I * R * F s * + T L

TGGCATTTTGATAAATCTGAACCTTTGTGTCTGTTCAAGAAAAATTTTACTTATAATGTT

W HFD K S EPLCLVFIE KI KNV FTYNV

¢ I L I NLNULUGCVCSURIEKTIULULTIMTEF
A F * + I + T F V SV QEZKTFZYUL* CTF

TCTACAGATTGGTTGTATTTTCATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTAT
s T Db WULYFUHT FYOQETRGTVF F YA VY Y
L g I 6 1 F I FI KNV AL FMULTIM
YRL VVF S5 FL SRTWHFULUGCULILOZC

GCTGATTCTGGCATGCCTACTACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCT

A DSGMZPTTZ P?PLP S L YL GTULUL S
L I » ACVLIULULUVPUYULV CTIULUVLF Y L
* F WHAYYV FVFTIO®* FV S WY S F I s

CATTATTATGTTTTGCCTTTGACTTGTAATGCTATATCTTCTAATACTGATAATGAGACT
H Y Y Vv L PLTU CWNA ATIUSSNTUDNET
1 1 »m F L *L VMULYILULTIULIMZ®BRIL
L L ¢CF A F DL * CY I F * Y * + « pF

TTACAATATTGGGTCACACCTTTGTCTAAACGCCAATATCTTCTTAAATTTGACARCCGT
L Q YW VTPLSKRUQYULTULI KT FDNR R
Y N1 G S BEL CLW¥¥AUNTIV FULNILTTV
T I L. GH T PFV * TZPI S S * I ¢ QP W
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23761 GGTGTTATTACTAATGCTGTTGATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTARA 23820
G v ITNAVYDOCS S S8 F F S E I Q0 CZK
vV L L LMLTULTIUVLV VS LAZRT FNUVYVYK
c Yy~ CC®* L F * * FL * RDSM* N

23821 ACTARATCTTTATTACCTAATACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCT 23880
T K § L L PNTSGV YDULSGPF TV KP
L NL YYLIULUVVFMTYULVLLULS L
* I FI T*YWOCUL* L I WP FYC®* A C

23881 GTTGCAACTGTACATCGTCGTATTCCTGATTTACCTGATTGTGACATTGATARATGGCTT 23240
VATV HRTZ RTIUZPDILUZPUDT CDTITUDI KWL
L QL Y I VYV FLIZYULTIUVTU LTINWNSZGTL
¢ N CT S S Y S * F T * L * H * * M A «

23941 AACAATTTTAATGTACCCTCACCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAAC 24000
N N FNVPSPLNUWET RTEKTITFEFSNTZ CHN
T I L MYPEHTLTLTIGNTYVE KTFTFTLTIHA AT
Q F*+*+CTULTS®*ULGTO®*NTFTF*LOQTL

24001 TTTAATTTGAGTACTTTGCTTCGTTTAGTTCATACTGATTCTTTT TCTTGTAATAATTTT 24060
FNL 8 TULLRULVYV HTUD S F S CNNTF
L I *# VL CVFV* F I LI 5L FUL VITIL
* FEYFA S F 8§ S8 Y # FF P L * + F +

24061 GATGAATCTAAGATATATGGTAGT TGTTTTAAGAGTATTGTTTTAGATAAATTTGCCATA 24120
b ES K I Y GGS CPF XS I UVLDI KT FATI
M N L R Y MV VV LRV LV F * I NILUPY
* I * p I w* L F » EY CF R *ICHT

24121 CCCAACTCCAGACGATCTGATTTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAAT 24180
P N S RRSUDUL QLG S5 8§ G F L Q S 8§ N
P T PDDUL I CS WAV L V F CNIULIULI
Q L g TTI*VPFAVGQF WP S ATIVF + L

24181 TATARRATTGACACTACTTCTAGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAAT 24240
Yy X I b TTS8 S S CQLYY SSL PBARTTIN
I XL TTLULWLVILVNTCTITIWVCLQTUL M
*N+* HY F * FL 58I VUL * FACN* C

24241 GTTACTATTAATAATTATAATCCTTCTTCTTGGAATAGAAGGTATGGTTTTAATAARTTTT 24300
VTININYUNUZPS S WU N RIRYGT FNNTF
L L L I I I I LLLGTIEG GMVILTITIHL
Yy vy « + b, + § FFLE * KV WF * * pF «
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24301

24361

24421

24481

24541

24601

24661

24721

24781

AATTTGAGCTCTCATAGTGTTGTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTT
N L § S H S VVvyY S RY CVPF S VNINTTF
I * AL I VL PFTHV IV FULULTIII L F
FEL S * CCLULTULULV FUFC* * Y F L

TGTCCTTGTGCTARACCTTCTTTTGCTTCAAGTTGCAAGAGTCATAAACCACCTTCTGCT

cC P C A KUPSVFA S S CZX S EI KPP S8 A

v L VL NL L L L Q VARVYVINUHILLIL
s L CcC+*TVF FCFKULQES™*TTTFOCTF

TCCTGTCCTATTGGTACTAATTATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACT

§ CP I GTUNJYRSCESTTUVL DUHT
PVLLVLLITIUVILVRUYILTUILYSTTITL
L s ¥ WY+ L S FUL* EYYCTURUPH *

GACTGGTGTAGGTGTTCTTGTTTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGT

D WCRZCSCL PDUPTITA AYUDUZPR S C

T 6V VL VYLIIL®* L LMTULGTUL V
L v *V FLFT* S YN CUDL * P * V L F

TCTCARARARAGTCTCTGGTTGGTGTTGGTGARCATTGTGCAGGGTTCGGTGTTGATGAA
S Q K X 5 L VGV GEUHUC CAGT FGVDE
L KK SL WULVLVNTIUVAOQGS VL MIK
§ K K Vs GwWwOCW*~TTUL CRV R C * * R

GAAAAGTGTGGTGTATTGGATGGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCC

E X CGVLIDGS Y NV S CLC S TDA
K § v vy wMDUHTIMT FULVF FV VLMZP
K v w CIGWTITI™*¥OCVFULSUL * Y * C L

TTTCTAGGTTGGTCTTATGACACTTGCGTCAGTAACAACCGTTGTAATATTTT TTCTAAT
F L G W S5 Y DTTCUVSNJNZRTCNTITFSN
F *V GLMTULAZSUVTTUVVIVFUFILI
S R L VL * HLURUQ®* Q P L * Y F F * F

TTTATTTTAAATGGTATCAATAGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAAT

F I LNGTIWNSGTTU CSNZDULIULTUGTEPN

L F*MVSIVV PLVVLMIYOCSTLI
Y F K WY Q*WY HUL F * * F I A AR * Y

ACTGAAGTTT TTACTGATGTTTGTGTTGATTACGACCT TTATGGTATTACAGGACAAGGT

T EV F TDV CVDJYDULVYGTITUGUOGQG
L K F LLMF VLI ITTV FMVILOQDZKV
* 8 FP Y * CLC* L R PLWYYRTTZ RY
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24841 ATTTTTAAAGAAGTTTCTGCTGTTTATTATAATAGTTGGCAAMATCTITTGTATGATTCT 24900
I FKEVS AV Y YUNSWONTILULYDS
FL KX FLLFITI1I VG XTIV FCMITL
F RS FCCLUL * * L AK S F V * F *

24901 AATGGCAACATTATTGGTTTTARAGATTTTGTTACTRATAARACATATAATATTTTCCCT 24960
N G NI I CGVF XDPFVTNIZ KTYNTIT FT?P
M A TULIULV L KTIULIL L I X H I I F 8L
W Q H Y W?F *RVPFCY * * NI * Y F P L

24961 TGTTATGCAGGAAGAGTTTCTGCTGCTTTTCATCARAATGCT TCCTCTTTGGCTTTACTT 25020
¢ Y AG RV S A AF HOQNASSLATLTL
VMQEEV FLILULU FTII KMMTILUZPILWILYTF
LCRIX S FCCPF S S§KCFULF GV FTIL

25021 TATCGTAATTTAAAATGTAGCTATGTTTTGAATARTATTTCTTTARCTACTCAGCCATAT 25080
Y R NL KCS8S8 Y VL NNTIUSULTTOQZPY
I vi*NVAMTPFO~* I TIUPIL * L L S HI
§ * F X M* L CFE™* Y FFNY S ATITF

25081 TTTGATAGTTATCTTGGTTGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCT 25140
F DS Y LGCV FNAMDUNILTTUDYS VS
L I VvV ILVAFLMULTITIOWM*XTULTITIULTFL
** L S WL RPF*»C®* * FNO*TLVFCTFTF

25141 TCTTGIGCTCTTCGCATCGGTAGTGGTTTTTGTGTTGATTATAACTCACCTTCTTCTTCC 25200
$s CALRMGSGF CVDYNSZSU?PS s S
L VL F AWV VY F VL ITITUEKILIULTLFP
L ¢ s8S S HG*WF L C+* L * L TVFU FUPFP L

25201 TCTTCGCGTCGTAAACGTAGAAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCC 25260
§ S R RKXKRURBRSI S A S YRV FVTTFEP
LRV Y NV EV FL L L IV L LUL L NP
FAS*T* K Y F CF L S F CYF * T L

25261 TTTAATGTCAGTTTTGTTAATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCAAA 25320
F NV S5 FVHNDSIESV GG L Y E I K
L MS VL L MTUVUL S L WV V FMUZ R S§ K
* C Q F C=»* * QY * V CGWSL * DOQN

25321 ATTCCCACTAACTTTACTATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAA 25380
I PTNVFTTI1V G Q EEVFI Q@QTNS P K
FPLTILUL™* LV K RNILTFI KTULTIIULTILK
S H * L Y Y S WS RGI Y SN+ F § + 8§
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25381

25441

25501

25561

25621

25681

25741

25801

25861

GTTACTATTGATTGTTCTTTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTG
v T1I1DO CSULFVCSVNYA AA ATCHT DTLL
L L LIVLYL §VILIMOQLAMTYSC
Y Yy *»L FFI CLF *L CSLUP*TL IV

TCAGAGTATGGCACTTTTTGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTA

s BEY 6TV FCDUNTIWNJGSTIULDEUVNGTL
Q S M AL F VI ILTIVF*MI KU LMUVY
R V WH F L * *« Y « *« Y F R * § * W F T

CTTGATACTACTCAATTGCATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCC

L DT TQULHV ADTTULMZOQGUVTUL S S

L I L LNCMO®™*TLIULULCI KV S HEULABATP®P
* Y Y §s I ACS Y S Y ARU CHT®*UL Q

AATCTTAATACTAATTTGCATTT TGATGTTGATAATATTAATTTTAAATCCCTAGTTGGA
N L NT NLHVF D VDV NTIWNITFIKSTL VG
I L I LI C¢CILMULTITIULTITULN®PTZT*YILD
s * Y *~ F AF * C * *» Y *« F +* I P S WM

TGTTTAGGTCCACACTGCGGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGAC

¢ L G P HCGS S SRS FF EDTLULTFTD

v * vV HTAVILILLVLPFULIXTIYCLT
FRSTULU R FVFFSFVFF * RF I V *» Q

ARAGTTAAACTTTCAGATGT TGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGT

XK v K L s D VvV GF V EA AUZYNUNTGCTSG G S
XK L N F QML VL L KULITTI VULV VYV
S *+* T FRCWT FOC* S L * QL Y W W * +

GAAATTAGAGATCTTCTTTGTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATT

EI RDULULOCV QS FNGTII XUVLZPUPTI
K1 EIVF FVYNPLMVILI KT FOCOCLILTF
N * RS S L CTTITUL™*WY™* S FASYTF

TTGTCTGAATCTCAAATTTCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCA

L S ES§QI SGYTTAA ATV VAW AMTFTP

¢ LNLI KV FLVTUPOQPLULULILTLTCTFH
v * I S N FWILHUHSU RYOCOCTCY VST

CCATGGTCAGCAGCAGCTGGCATACCATTTTCTCTTAATGTACAATATAGAATTAATGGT

P WS AAAGIUPFSILNUVQYRTING
HGQ QQLAYHVPFULLMYNDNTETLMMV
MV 8§ § §$ wHTTIV FS* CTTIO™*¥N* WTF
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25921 TTGGGTGTTACTATGGATGTTCTTAATAAARATCARAAAGTTGATAGCTACTGCTTITAAT 25980
L GV TMUD VL NI KNUG QI KT LTI AT ATFN
W V>L5LLWMPFULTIIKTII KT S®* L L L L I
G CYyYyGCS * * KS KVD S Y CF * +*

25981 AATGCTCTTCTTTCTATTCAGAATGGT TTTAGTGCTACCAACTCTGCACTTGCTAARATA 26040
N ALLSTI QNG FSATNSATLAIK1
M L F F L FRMV L VL PTULHILTULIRKY
¢ s$ 8 FYSEWT F ¥ CYQLOCTT C®*NT

26041 CAAARGTGTTGTTAATTCTAATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAAT 26100
Q S vV VINSDNAQALWNSTLULAOQOQLTFN
X VL L I LML KHULTIWUWVCYSNYTU LI
K ¢ ¢+ F *» C 8§ 8§ T * * F V TATI I *» =

26101 AAATTTGGTGCAATTAGTTCTTCTTTACAAGAAATTTTATCTCGTCTCGATGCTTTAGAG 26160
K F 6 AI S S§8L OETIULSUPRLDALE
N L vQL VL LYK KU FYTL VS MIL * R
I WCNT* F F FT RWNTFTIJSSRTCTFTRG

26161 GCTCAGGTTCAGATTGATAGGCT TATTAATGGTCGTTTAACTGCTTTARATGCTTATGTC 26220
A QVQIDRULINSGR RILTALWNA BAYYV
LRFRLIGLILMUVY +» L L *MTULMS
$ 6 s b* * AY ¥ W S FNUCPFI KT CLCL

26221 TCTCAACAGCTTAGTGATATTTCTCTTGTARAATTTGGTGCTGCTTTAGCTATGGAGAAG 26280
$§ 2 QL §s DI 8 L VXUPF GAU AMATLUZRZRMTE K
L NS LV IFILILOM*NILV VILTL®*TILWR RR
s T A * *»* Y F S C K I WCCVF S Y G EG

26281 GTTAATGAGTGTGTTAAAAGTCAATCTCCTCGTATTAATTTT TGTGGTAATGGTAATCAT 263490
VNETCYVEKS QS PRTIWNUFTZCGNGNH
LMS VL KV NLILUVILIFV VMUV I I
* *» v C * K § I §s 8 Y * F L W * W * 5 Y

26341 ATTTTGTCATTAGTTCAAAATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAA 26400
I L 58 L VQVNAMPYGLLFMUHTFS YK
F CH * F X MLLMUVCCLOC CTIULUVTIHN
FVIUS S KCSLWUFVVYAVF~*»1L *» T

26401 CCTATTTCTTTTAARACTGTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGT 26460
P I 8 F KTVULVSPGULCISGDUVG
L P L LXK ULF vV L V CVY Q VM *V
Y F F+*NCFS S K SWPFVYTIWZR™*CRY

FIG. 2 CONT.
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26461 ATTGCACCTAAACAAGGGTATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGT 26520
I AP K Q G Y FI KHNUDUHUWME EFTG S
L HLVNKGIULILVNIMITIGT CSTULVYV
¢c T * TRV FY *T * * S L DVHW * F

26521 TCTTACTATTATCCTGRACCAATTTCAGATAAAAATGTTGTTTTTATGAATACTTGTTCT 26580
s Y YYy P EPI SDIXDNVV FMNTUCS
L T I I L N Q F QI KMILFIL * I L V L
L L L. $ *TNT FR* KCOCVFYEVYILT FC

26581 GTTAATTTTACTARAGCGCCTCTTGTTTATTTGAATCATTCTGTACCAAAATTGTCTGAT 26640
VNFTI XK APULUVYULNUHSUV?P XL SD
L I LLKURULULVFI*TIIIULYOQQNUCTLTI
* F Y * 5 A S CLUPFESV FCTIZ KTIUV®*F

26641 TTTGAATCTGAGTTATCTCATTGGTTTARARATCAAACATCCATTGCGCCTAATTTGACT 26700
F E S EL S HWU FI KNAQTSTIAZPWINILT
L N L 8§ ¥ L I GL XTI KUHUPULUZ RILTI®*L
* I * v I § L Vv * K S NTIUHTCHA®™T*TU FUDTF

26701 TTAAATCTTCATACTATTAATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATT 26760
L NL HTTIWNA ATV FULDILYYEMUENILI
* I F I L L MULULPF + I CTIMRT*TITULF
K 85 8 Yy Yy *» ¢Y¥YF FRFUV L *DZES S Y S

26761 CAAGAGTCTATTAAGTCTTTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATAT 26820
Q F 8§ 1T K S L NNS Y INUILIKUDTIGTY
K s LLs&L+*1IT1IVISTIULIXTI®*VHM
R VY *» V F E * * L Y Q S * R Y R Y I *

26821 GAAATGTATGTAAARTGGCCTTGGTATGTTTGGCTACTAATTTCTTTTTCATTTATAATA 26880
EM YV KW PWY VWL LI S F S F I I
XK ¢ M *NGL GMVP PG Y * FLF HUL * Y
N V ¢ K M ALV CLATNTFUFVF I Y NI

26881 TTCCTTGTATTGCTCTTTTTTATATGTTGTTGTACTGGTTGTGGTTCTGCATGTTTTAGT 26940
FLVLLVFU FTIO CCCTS GTCGS A CTF S
§s LYCS FLYVVVLVV VL HV LYV
P CI AL F Y MILULYWULWPFCMTF *» »

26941 AAATGTCATAATTGTTGTGATGAGTATGGTGGTCATCATGATTTTGTTATCAAAACATCT 2700¢
K CHNCCDEYGGHHDT FUVI KT S
N VI I VVMSMVV I M IULUL S KHL
M § * L L * * V WW S S * F C Y Q N I s
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27001

27061

27121

27181

27241

27301

27361

27421

27481

CATGATGATTAGAATCTCTTGTCAGATCTCATTAAATCTAAACTTTATTTATGGACGTTT

H DD NL L 8 DL I K S KL Y LW TTF

M M I RIS COQ1I SLNUILUNUVFTIYGRIL
* «+ L E $L YRSHT™*TI*TULFMDUVHW

GGAGACCTAGCTACACACATTCTCTTGTTATTAGAGAATTTGGTGTTACAAACCTTGAAG

¢ DL A TIZEKIULULULULZENTLUVIL OQOTIL K

E T * L HTVF S CY * R IWCYIKP * R
R P S Y TH S LVIIRETFSGVTWNILTETD

ATTTGTGTCTAAAGTATAATTACTGTCAACCTATTGTTGGTTACTGTATTGTACCTTTAA
I ¢v 8 I I TVVNILTILILVTU VILYIL *
F Vs XvVv+*+ L L STYC CWULULYOCTF K
L ¢C L K YNJYCGQ?PTIUVGYOCTIUVUPTULN

ATGTTTGGTGTCGCAAGTTTGGCAAATTTGCTTCTCACTTTACATTACGTAGTCACGATA
M F GVA SLANTILZLLTIULUHYVWVV TI
c L Vv §s QVWwWQ I CVPF SUL Y ITT™* S R Y
V W CREKVFG KV FASHV FTULRSHTUDTI

TTTCCCATAGTAATAATTTTGGTGTTGTAACTAGTTTTACTACTTATGGTAATACTGTTT

FPIVITIULVLT®*LVLILILWMVTIULTF

F p * + + F W CCWNT®* F Y Y L W+ Y CF
S H S NNVFGVVTSFTTTVYGNTV S

CTGAGGCTGTGTCTAGATTAGTTGAATCAGCTTCTGAATTTATTGTTTGGCGTGCAGAGG
LRLCLUDO™®*LNIGQULTILWNULTLTFGUV QR
* 6 ¢V 18 ** I STF * I Y CULAUCTRSG
E AV S RL VESASET FTI VWIRATE A

CACTTAATAAGTATGGTTGATTTATTTTTCAATGATACTGCTTGGTACATAGGACAGATT

HL I $MVDILUFFUNDTA AWYTISGO QI

T ** vV WL I YV F S$MIULULGT*DRF
L NKY G * FIVFOQ®*Y CLVHRTTUDTF

TTAGTTTTAGTT T TATTTTGTCTTATTTCTTTAATCT T TG TTGTTGCTTTTTTAGCARCT
L VL VL FCLTIUSULIUVFUV VAT FTULAT
*» F* FYFVLTFTLT*®*S§ULLVLTLF * Q L
S F 8 FIL S YPFPFNILTGCTCT CT PTFPSNY

ATTAAGCTTTGTATGCAACTTTGTGGTTTTTGTAATTTCTTTATTATTTCACCTTCGGCT

I KX L CMQLTCGT FT CNT FF FTITI S P S A

L S FVCNVFVVFVISULULFHTILTZ RIL
*AL YATTU LWV FUL* FL Y Y F TV FG L
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27541 TACGTTTATARAAGAGGTATGCAGTTGTATARGTCTTATAGTGAACAARGTTATACCACCC 27600
Y VY KRGMOQILYZX S Y S EQQVIUZPUP
T F I K E VvV C s C I S 5L I V N XKL Y H P
R L * KR Y A V V *» VvV L = *» T S Y T T H

27601 ACTTCAGATTATTTAATCTAAATCTARACATTATGAATAAATCTITTCTTCCTCAATTTA 27660
T s DbYL I *I *TUL * I NULTFT FIULWUNIL
L QI I * S K S KHYE~*» I F § S8 58 1Y
F RLFWNILNILWNTIMNIEKSUFILU®POQFT

27661 CTTCTGATCAAGCTGTTACATTCTTAAAAGAATGGARTTT CTCTTTGGGTGTAATACTAC 27720
L L I KL L HS * KNGTI S LWV *» Y Y
F 8 s ¢ YIULZ KU RMEVFTLUPGTCNTT
S DQ AV TV FULI KEWNVFSULGV I UL L

27721 TTTTTATTACTATCATATTGCAGTTCGGTTATACGAGCCGTAGTATGTTTGTTTATCTTA 27780
F L L L 8 Y C S S VIURAV YV CULFIUL
F Y Y Y HIAVYRTLYE E®PO* YV CDL § Y
F I T I 11 LQ F G Y TSRS MTFV YL I

27781 TCAAGATGATTATTCTTTGGCT TATGTGGCCATTGACTATCACCTTGACTATATTTAATT 2784¢
S R * L FF GLCGUH*L S P * L Y L I
¢ DD Y SLAYVATIDYHULDYTI * L
KM I I L WULMWZPILTTITULTTITFNGC

27841 GTTTTTATGCTTTGAATAATGCTTTTCTTGCATTTTCTATAGTGTTTACTATTATTTCTA 27900
vV F ML * I ML FLHPFUL* CL L L F L
F L CFE™*CVFS C1IFY S VYYYV F Y
F YA L NNAVJFULATFS I VFTTITISZSI

27501 TTGTTATATGGATTCTTTATTTTGTTAATAGTATTCGGCTTTTTATTAGAACTGGCAGTT 27960
L L YGFFIULLIVVF G F LL EL AV
c Y M DS L F C ¥ « Y § A F Y * N W QL
vV IiwIlUL YV FVWNZSTIZRILTFTITI RTUGS SW

27961 GGTGGAGTTTTAATCCAGAGACCARTAATCTTATGTGTATTGATATGAAAGGCARGATGT 28020
¢ VUL I QRUPITIULCVLTIEIM®*™TI KA ATRSTE
vV EF *S RDOQ* S Y VY * Y ERIQUDUV
W S FNPETWNNILMOCGCTITDMIEKTGI KMTF

28021 TTGTTAGGCCAGTTATTGAGGACTATCACACATTAACTGCTACTGTTATTCGTGGTCATC 28080
L L6 Q LLRTTITUHM*YULILULUL F V VI
c * A S Y * GL S HTINUGCYT CY S WS 8§
vV R PV I EDYHTULTATUVIU®RUGHL
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28081

28141

28201

28261

28321

28381

28441

28501

285861

TTTATATACAGGGTGTCAAACTTGGCACTGGTTATACTCTTTCAGATTTGCCCGTATATG

F I ¥ RV S NULA ALV VIULV FOQICZP?PYM

L YTGCQTWEHEWILYSFRPFARTIZC
Y I Q G VXKL GGTOGYTILSUDULUPV Y V

TTACTGTAGCTARGGTGCARGTACTTTGTACCTATAAACGTGCCTTTTTAGATAAGTTAG

L L *L RCKJYFV?PINVZPF * I 5 ¥+

Yy ¢ § *G6¢ASTLYL*TTCULVFR* VR
T VA KV QVLCTY KR RATFTLUDIKTILD

ATGTTAATAGTGGTTTTGCTGTTTTTGTTAAGTCTARAGT TGGTAACTATCGTTTACCGT

ML I VVLILPILILSUL KL VTTIUV YR

¢c * * WF CCPFCH®*V * g W+ L § F T V
VNI SGTFA AV FV K S KV GNVYRULP S

CTAGTAAACCTAGTGGTATGGATACTGCCTTGTTAAGAGCTTAAATCTAAACTATTAGGA
L VNLVYVWITULUPCS* ETULI XS SI XULULG
* + T * WY G Y CL VK S L UNULNY * D
S X P § GMDTATLTLU®RA A®*TI* T I RM

TGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGARATCGTTCAGGAA

¢c L I L PV IMTULIEVYVEA AZPULTETIUVOQE

VL YSRSULCWIE K®* KLUDLWI K ST FRN
S Y TP G HY A G S R S S S GNUR S G 1

TCCTCAAGRRAACTTCTTGGGCTGACCAATCTGAGCGARATTACCARACCTTTAATAGAG

S S RKULULGULTNULSETITIXU?PULTIE

P Q ENF L G * P I * A KL P NTIL * * R
L K KT S WADUGQSEU RWDNY GQETT FNTZ RG

GCAGAAAAACCCAACCTAAATTCACTGTGCTCTACTCAACCACAAGGAAATACTATCCCAC

A E K PVNUILWNUSULCLTILWNUEEI KETITULSH

Q K NPT * I BCVY S§TTZ RI KYYPT
R K TQ?PKFTV S TOQPOQGNTTIUPH

ATTATTCCTGGTTCTCCGGGATCACTCAATTTCAAAAARGGTAGAGACTTTARATTTTCAG
I 1 PG S P G S L NFIKI KV ETULNTF Q
L FL VL RDUEUSETIS S KU RT®*RTIL * I F R
Y S WF S G ITOQF Q KGURUDVFI KT FSD

ATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGCGATATTGGT

M V K EF P L L S E Y P L L K Q KDTIG

W S R S S HCPFURSTU®PF* S KR L V
G Q GV PIATFGV PP SEH BABIKUGYWY
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28621 ATAGACACAGCCGGCGTTCTTTTAARACAGCTGATGGTCAACAAAAGCAGTTGTTACCGA 28680
I bDbTAOGVILLKOQILMVYUNI KIS S CYR
* T Q P A FF * N S§ * W S TZ KAV V T E
R H S RR S F KTADGQQ Q K QL L PR

28681 GATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCCE 28740
p ¢ I S T1I SV PAHMZPMHEZPMVHNTP
M VvV F L L 8 RYRUPTIUCOQT CTIUGLW®M®TTI P
WY FY YL GTGU?P Y AN AZGS Y GE S L

28741 TCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTTT 28800
S$ K G 8§ 8 6L L ITI XVLTULULLZPUZPMTF
R RGLULGC * s P S *H F Y § L RCF
E GV FW UV ANUHOQADTSTUPS DV S

28801 CGTCAAGGGATCCTACTACTCAAGARGCTATCCCTACTAGGTTTCCGCCTGGTACGATTT 28860
R ¢ G I L L L K KIL UL L GG F RL VR RTF
v K G S Y Y SRS Y PY * VS A WY DTF
S R D PTTIOQEA RATIO®PTURUF FZPUPGTTIL

28861 TGCCTCARGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGTT 28920
¢ L KA IMILI KA AQEGTILULTLTIUVDOQUV
A S RLULCO*RULURIKUVUCTF* * § TR F
P Q GY YV EGS GRS ASNSRUPG S

28921 CACGTTCTCAATCACGTGGACCCARTAATCGTTCATTAAGTAGAAGTAATTCTAATTTTA 28980
H VvV L NHV D PI I VH®* UV EUV I L IL
T F 8 I T wTOQ* S FTIIX™* K * F * F +*
R S @ S RGP NINUZRUGSILS RSN S$NTFR

28981 GACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATCGCTAATCTTGTTTTAG 28040
bp ro¢11 5L * * NL I WULMZBRJSUL IUL F +
T FRVF Y S KT * Y G * * DR * § C F 8
H § D $$ 1 VXKPDMMADETLIA ANTLUVTILA

29041 CCAAGCTTGGTAAAGATTCTAAACCTCAGCAAGTCACTAAGCAAAATGCCAAGGRAATCA 29100
P S5 L V KIULNULSZXS8L S KMUPRK &
Q AW *RF * TS A S H™* A KTCQGN Q
K L G K DS K PQ QVTI K QN BABIKETIR

29101 GGCATARAAT TTTAACARAACCTCGCCAARAGCGAACTCCTAATAAACATTGTAATGTTC 29169
G I K F * Q NLAI KSELULTIWNTIUVMTEF
A * N FNXTS P KA ANZS * « T L * C §
H K I LTI KUPRUOQI KU RTUPNI KU ETCNUWVAJQ

FIG. 2 CONT.
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29161 AACAGTGTTTTGGTAAAAGAGGACCTTCTCAAAATTTTGGTAATGCTGAAATGTTARAGC 29220
N § VLI VKEDTULTLTZE XTITLVMLZEKTC* S
T VF W KRTVFS5 KT FW * C * NV KA
Q ¢ FGKRGPSQNTFGNA AEMMTLIKTL

29221 TTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCTT 29280
L VLMIULSPFULVPFULUGQOQNOM®*=TILILHOQVL
WYy ** * § s Vs§ Y S CRTI S S§ Y TRCTF
G T NDUPOQF?PIULAETLA AZPTUPGA ATF

29281 TTTTCTTTGGTTCTAAATTAGACTTGGTTAAAAGAGATTCCGAGGCTGACTCACCTGTTA 29340
F § L VL N * TWUL KETIUPU RU LTUHULL
F L WPF+* I RULGO™*Y KR FRG®™* L T C *
F F G § K LDUL V KRUDSEADSUP VK

29341 AAGATGTTTTTGAACT TCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGCT 29400
KM FLNPFITIIULVLILGUL I VL Y QA
R ¢ F * T s L FWF Y ¥ VvV *» « Y F TU RL
D v F ELHY S G S IU RV FZDSTTULUZPGF

29401 TTGAGACAATTATGAAAGTTCTTGAAGAGAATTTAAATGCTTACGTTAATTCTAATCAGA 29460
LRQL * XK FL KRTIOM®*MULTULTIULTITR
* D NY E S S * RETFI KT CLR* F * § E
ETIMIEKUVILETZENTLUNM®BABY VNS N QN

29461 ACACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTAARAGAGGTGTTAAACAATTAC 29520
T L I L I R * V L NTL S V K E UV L NN Y
H +*+ FP * F VEVF* TS5 A * KRC * T I T
T D S DS L S S KP QPRI KU RGV K QUL P

29521 CAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCARATGATTTTA 29580
Q N $ L TLILTIO* VL VL S TV FIGQMTIIL
R T Vv *L § *F K CW Y S8 A HVFIK™* F Y
E Q F DS LNILSAGTU QHTISNDUPT

29581 CTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATCCTTATGTAGAAGACTCTGTTG 29640
L L R I IV YLULLILLMTIULMS®M®*IKTIULL
s *» G s * P TCYS*»*» § L CRURIULUGCTC
P EDHSLL ATULUDUDUPY V ED S V A

29641 CTTAATGAGAATGAATCCTAATTCGACACTAGGTGGTAACCCCTCGCTATTATTCGGAAT 29700
L N ENE S * FDTRW+* P L ATITIRN
L M RMNPWNZSTULGGNUPSULULTFGTI
*+* E* I L I RH™* V V TUPURY Y § E *
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29701 AGGACACTCTCTATCAGAATGAATTCTTGCTGTAATAACAGATAGAGTAGGTTGTTACAG 29760
R TL S5 I RMNSCTCUNUNUR®*SRILUL O
G HS L S E * I L AV ITUDIZRUVGCYR
D TL Y QNEVPFULTIL®* * g 1ITE™*V V T D

23761 ACTATATATTAATTAGTAGRAATTTTATATTTAGACATTTGATTGTTAGAGTAGTTATAA 29820
T I ¥ * L V EI L Y ULDTI * L L E * L ¢*
L ¥ I N * K F Y I * T F D C * 8 8§ Y K
Yy I L I 8 RNV F I FRUEHELTIUVRUV VIR

29821 GGTTTAGCTGTAGTATAAACGCCTCCGGGAAGAGCTATCAATTGTAGTGTTTAATATATA 29880
G L A VYV *TPUPGIRATINTCS SUV* Y I
v~ L *»Y KRLIREEULSIVV FNTIZY
F S ¢C S I NASGIKSY QUL * CL I Y I

29881 TATTAGTATATGATTGAAATTAATTATAGCCTTTTGGAGGAATTACAAARAARAAAAARAA 29540
Yy » Yy M I EINJY S LUL EUE ETULSQIKIZK K K
I §8 I *L KL I I A FWURWNYKIKIZ KKK

L vypD*NO*L * P F G G I TIUIXKI KI KZKZK

29941 AA 29942

FIG. 2 CONT.
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1 CTTATTCTCGCTTAACGCAGGCATGGCAGATAGTCGAATGCTAGAGRACAGTCTAGAGTA 60
Y S RTI ADTGDTIULI X RDU RTTLTD *
I LAFQTWRVT~* * § VI EQ* I E
F L L S NR G Y RRDA A * S R KD S R M

61 ATTTAGATTTGAARAATTTGTTCTAAGGGACAATAGGTACGAACACTCACACCAAATTAG 120
*# I * VK * VL NGT I WA QS H P K I
N F RF KKF LI GQ * G HI KU HTHNL
L p L §$ KLCSERNIDMMSTULTT * D

121 TATTAGAACATAAAATGAAAGGTGTGAAAAGTAGRAGAGACGGTCACTGCACAACCAACAG 180
M I KY KV KWV X *REALSTNTT
*L R TN * KG CKEUDURUGQWUHURT P Q
Y D Q I K S EV S KMEUZRGTVHU QND

181 GAGTCGCAGGGAGGGTATCCAGCGTTACTAATTTTGGTCGTTTATGCCAGAGCCGAAGTT 240
R L T GGMPIRULS * F W-C I RDU R § *
G * R GEWULUDU CMHNT FGA ATFVTEAE
EADRGYTA ATIIULUVILTILY P?PRUP KL

241 CACCCGCGGTCTTAAAGCAACCGACGAAGGCCTACGTCGCCTCCTCAACCGATCAGGATA 300
T P AL I ENAAEUPUHTUL?PP TP * D *
L P R W F KTUPQ KRTICRIULILUGQGS TR
H A GSN NI RIOQSSGSA AR ASSINA BAILGTI

301 CTTCAGTCTACTCCCACCCAATACGGGGAGATGACCAGTTCGCTACCTTTCACAACCTAR 360
S TLHPHTTIGTRT®*OQDTLSUPFUHOQI
HL* ILTZP*AGRSTTULZRIHTETNS
F DS SPPNHGEV VT P=*2ATISLTTFPN

361 GCAAATACTATTAGTACACTTCTATCTAACAGCGACGTAAGAACCTGTTCTTACCGTACA 420
R KHY DH S §L ND S CEQVULTIAH
E NI I I M HLYTITA AANIZKS STLT FU&PM
T * s L »TF I S QROQMUPBRUPGCSHTCT

421 CGTCAGTTTAGAATAGGCACTATAARAACAAGTACTTCTAGATGTACAACATCTTCAAGA 480
AT LD * GHY K QEHTULUDV HOQTULTULE
HL * I KDTTIWNUIKINMTFTIO* MNYTFN
c bDFRTIWIRJSTIIKTO®™®*S S RCTTS STR

481  TTGATTTTGTCGGCATTTCAGGCCATGCCGTTAAAATTAATTTAGTGGAAACGTATCGAA 540
L * F L RL T RYPIL KL * I V KAY S
* S FCGYLGTTP RTCGCNT ®*NTFT®*ROMA
VLVATTFEDTPVATITEKTITLTDSGTE KT ECTELK

FIG. 3
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541 CCCACCAAAAGGATTTCCCATACAATACCCGAACAAGGCAAGTATGTTCTGATTTGCAAT 600
P HNE* LTHO®*OP ST GNMMTCS * VN
Q T T KRV F P I NUHAUQET®* VL ST FT
P P K GL P Y TTIUPIKNU RETYTLUV LR *

601 ACAACATGTAGTAGAAAGATACTGATGTAGATGATGATTAAAACCACTTCTAAAAAACCC 660
H Q VDDIK™*S * M * *» » N QHULNK P
I N Y M M KR HSCR S S I KTTFTIKQ
T T C * R EI V VDV VLI KUPS S KIKP

66l AACCTAACATGGAAAACCAAAATACGGTAGARTACAAGTGTTTACCAAAGTTAAGACATC 720
N § Q VX QNO* A MI KU HETC CTITTETIRY
T P N Y R KT KHWRINVF FUZPIKIULTET
Q I T G K P K I GD * T * L HN * NQ L

721 CARCATATAACTTCTCTCACTAAATTATTAAAGTTTAARATTTAAACTACTAATACTAAA 780
T T Y Q L § HN L L KULN®* I Q HNUHN
P Q I NPFLTTI * YN~ I K PF KTITITII
N Y I S S L S K I I EVFKILU NSS * § K

781 ATCACATCTTCTACGAATACGACTCCAAGTACGACTCGGATTTCCATTTATAAGTGTTTT 840
*H L L.HKHOQUPEUHAG QA AM®* L Y I NV F
K T Y F I S T S L NM S LRV FTU FTI * L
L T S§ S8 A * A ST * A S GULUPILYTETCTF

841 TCGAATACGAAATGAATCTGTTATAGCACCATAATTTGGGCATGAAAAACATCTGGTCAT 900
L K H KV * V1IDHY * VRV KOQQLTG T
F § I 8§ * K S L I TTWNUVFGYZKI KUY VL
A * A K S LCYRUPTIILGT S KT SUWY

901 ACCAACACTGATAAGACCATTTAATCGTCTAACAGAAGTTCGAATACCAGTAATAAGARA 960
H NHSNOQYTIULILNDETLIKUHDININK
I T TVIRTUVF®*CITI KIULSTITMTIR
P QS * EPLNASU QT R * A * p +x *« g K

961 CGTTCTATACTCTGTTTTCGTCAGACATACCGAACGGTTAACACTGAAACTATAACATCA 1020
A L Y S VF AT QI AOQUWNUHS QY QL
0 L IHSLULILRYUPZEKGTITUVI KTINSZY
€c s I LCVFCDTHSA ATLUGQSI K STITT

1021 CCGAACCGTACATCAAGCACTAAGTGCTAAACAATACGCGGACGTCTGATATCGATGATA 1080
P K A HLEHNUVTIOQ™* A G A S§ * L * =
H S PMYNTTI * S KNHAGOQQTILS Y S §
A Q CTTUR S ERDNTTIRIRTCUVYVI AUV I
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1081 AACACCATAATTTATACAACGTGTTGGATGTCTTCTACATCATCTACCTCTACATCAATA 1140
K HY * T HQVV * L LHLULHTULHIL *
N T TNV FIWNUCLRUCTFTIUYYTI S - I Y N
Q P I L YTAOCGV S S TTOTSUPSTTI

1141 TGCACTTGGACATGTAAATAATAGACGACTACGTTATCAARATTTCGAAGGATCAAACTA 1200
VHYVQV NTITIOQOQHTULULIKULA ATET* N S
Y T FRY M * * RS I CYNM®*TILI KT RTQ
R S 6 TCJ KW NDA ASAITZ KT FSGULIKTI

1201 CTTTCAATACTGAGTATACCTACTAAAAAGATAATTTAGATATATATTACAACTAAACAC 1260
§ L * § E Y P HNIK +* *~ I * I YHOQNT
H F NH S M H I I K RNUPFRYTITINIZQ
F T I Vv * I § S KEIULDTIUYULT S KH

1261 ACTAACACCAARACAATACGTCATACCAATACATCTAACAAAATTACTATTAACACTAAA 1320
H NHNOQ* ATHNUHKTILNN* H Y N HN
T I T T K N H L ¥ T I Y I T K I I I T I
S QP KTIOCY®P*T S 3Q KL 8 L Q S K

1321 AATACCARCCCAAAGTCCATTATACTACCTACCAAAAAGAACAGGTAACACAACATGTCA 1380
K HN P KIL Y Y S PHNIEKI KUDMTNYL
K I T PNO®*TTIUHU HTITI KT RTWMWAOQTTSC
* P Q TEPILTITI S P KEUOQOGU NI HO QU UVT

1381 AATACTGAGATCGCTTCAATTTCGGGTTAGTAGACCACAATAAGGACTTTTAGGACACAA 1440
K HS * RL * L GIMO QH®*ETUGQTFTUDUGQT
N I VRAFNVFGIL™*RTMNUNUZ RTEFTIT RH
* $ ELSTILAWDTDTPTTI OGS FOGTN

1441 TAAATGATTATCATGACTATGACAATTGGTACTAAGAAAATTAAACATACCAATAAGACA 1500
I + « Y Y QY Q * GH N K * N THNNQ
* K 8 I TS I $ NV MIRIEKIGQTITTIR
N VL L VS VTILWZSEI KTLI KT YU®P* E T

1501 GTGTGGTARACCAAGAACATATATAACCAGCGGCGCAGGACCTAACACCTAAGGATATTA 1560
* VMQNIKYINTAA AD G QTITSE *~ L
D CW KT RTYTIUPRURT RSUQQPNTR R Y
VG NPEOQI Y QDGHRG?PNUHTIGTII

1561 ATTTAGAAGTCAGTTCAGAATACTACTAAACCAAATAAGTCCACATCATCCAACATTTAG 1620
*T KL * T KHHNUPIEKNILUHLILNIYTI
N FR * DLURTITIIQNTIOT®*®TYVYTTTF
L D ETVLOD®* S S KT *EPTTTUPOQULD
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1621 ATAACAATTTCTTTGACGAGAATAATGAGTACGTGAAATGAATCTAATACAAGTTACATT 1680
*Q *L F QE * *E HV XK S L NUHETIZY
R NN F F S S KN SMCI KUV * I I NILT
I T L §S VA RI V * A S ¢ K § ¢« T *» H L

1681 CACACCATTAGAACTTGTTTTAGTATAAGARCCGCAATTATTAAGAACCACATCCGTIGA 1740
T HY D QV PFDYEAQR®* Y NI KTTYAUV
L T TTI KV F LIMNIKA ANITIWRUPTUPIL
H P LRSCUPF*IIRUZPTULULEUGQHTILTC S

1741 CAACGAATTATCTCCACTAATATTATACGAAGATTTTTTATAACTGAACAAACAATICGC 1800
T A * Y L HNY Y AETULVPFY Q S T OQ * A
Q Q K I s T I I I HIK™* F I NV QKW NIL
N § L L P S *L I §SRVPFP F I S KNT.L R

1801 AGCACGACTAAAACGAACGTTCAAACGTCAAACACCTCTACCAAAACATGGAAARAATGA 1860
D HQNOQIKTCTQ L K HL HNOQUV KKV
T T S I XK S A L K CNT S I T K Y R K +*
R A S KA QULNA AT QUPS P KTSGIK KK S§

1861 TCTACCAAATTAAGGGGCATCAATAATAGATTAAGTCTCACCATAARAGAAATGTAGAAA 1920
L HNILEGYNUNUDIULUESHYKUZ R* MK
*1I T * NGTTTITI * NLTTTNZEIKTCR
§ P K I GRUL* * R I * L P I KK VDK

1921 CTACAGAGTTAAAAGTGTTCTTCAAAGACTATACACAAATTTTTACACATAAAACAAATA 1980
S T E I K V L L KQ Y T NULVF T Y K T *
Q HR LK * L FNRTIUHTO®*PFUHTNO QK
I D *NECSTESTIHI KT FTIUHTII KNI

1981 CCTGTCTCAAAGTCAACGATGTAAAATATATCTCGTAATACAATTATCCAACCAATGAGT 2040
P CL KL Q * M XK Y L A NUHO* Y T P *+ E
HV § N * NS CKI Y LMINTIU®PGQNS
$ L TETAUVN®* I S C* TULULWNTV »

2041 TAAATTCAATAACCCATGATGTGAACAATTATTTTACCAATTAACCAAATTATGGTACAA 2100
I *+*T I P Y * V Q * Y F P * N T * YW T
L KL * QTS SOCIKNTITFHNTIZP®PIKTIGCH
N L NNP VV S TILULTITULGQNILVMN

2101 TCTACGATCACGTGGACGATGTCCGACCGAAGAAATGGTTAATAACTTACCAGAAAARCA 2160
L H* HV Q * L S AEZ KU GTITISHTUDTZEKDQ
* I §$ TCR S CAUPI KU KU VIL* QI T KK
S AL AGAVPQSR R * WNINNTFUPR RIKT
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2161 TCATAGAGTTCGGTTGAAATTAAAACAACGAAATTATGGACTAATACGATTTTAAAATCA 2220
L I ELW S * NQOQKILV QNUHT™* T F KL
Y YRLGV KTIIKNST®* YU RTITISTFN *
T D * AL KL KT AI KTIGS S * A L I K T

2221 ATTATTTAAAATGTGAAAARRATTCAATAATAATCTCACACAATGTCAACTACAAAATTT 2280
*Y I KCK K * TTITIIULTHO®*TLOQOUHTZ KL
N I F KV 8 KKUL * *« + [, T NCNTIN =*
L LN *V KKLWNNNSHTU VT STIKF

2281 TCTATACGGACAAGAATTTTGATAATTACCAAATCAARCATAACATCCGTTATTCAAAAT 2340
L YA QE * F * * HNUILIKTVYOQLGCYTK
F I H » R NKPFSNTIT®*NTWNTYA ATILK
$ TGTRILVY I L PIKTUOQTITU PILIULN *

2341 ATTGCAATCATGTCCCAATTAAGGACCAAAACAAAATGGTACATTACGIGTCCTTGTTGT 2400
YR * YL T LEQNGQU KV MYHV PV YV
I VNTCP * NRTUI KW NM®*WTICILTPFIL
L T LV PNTIGZ P KT KGHTULUA ATCS ST CUC

2401 TTAAATAAAAAAACTTCCGCAACGTCTTAGACAATATCATCTTCTACTACAATAACTCTT 2460
F KN KQLROQLTIUGQ®*TILIULULUHHET®*G QS
L NI KKVFANGC CTFRNTYT YT FTITININIL
I * KK S PTASDTTITS S S STTI S F

2461 ACAGTTTAGAAGAAATAGTAGAATACTCATAACAGTTGGTGGATTTAGACATCTTTTTTA 2520
H * I K K I M KHTNUDUV V * 1 Q L F F
I D FRR®™* *RTIULITILUWIRIUEFI RTYTFF
T L DEIKUDUD* § Y Q * 6 6L DTSV F I

2521 ARCATAATATCTATTATACATGTACCCATTCACACCACTATTTAAAAAGGGATAACAGTA 2580
K'Y * L Y Y TCUPJVYTHUHTYTITZ KTG®*Q *
NTNYTITIUHVHTLTTTITFI KTETRTIND
Q I I LI YMUPULUHU PSTLNIEKGTITM

2581 CTTACTATTTTTATAAACAGAAAATCTAGTCCGAACCGCAAAAGGTACACGTCCATCTTT 2640
S HY F Y KD KULUDU PI KA ANTEUMUHTLTYF
H I I FINTIKSZ®*TIULS PTUI KU WNTTCTS
F § L FI QRIKS™*AOQRIEKTGUHA AT PTLTF

2641 TCAATTARAATTGCTCTTTGGACAACAATACCTCTAAGGCAGAAACTACTGTCAATTCCA 2700
L *N* RSV QQ* P S ETU K SSTUL * P
FNIIKV VILTFRNNIUHTILUYNIRIRUG OIUETCNTL
TLKLSVFGTTTIOSTIOGDI KTIVTTELT
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2701 ATACAAACTARATCTAAGATGAAAACTACTATAAAATCCATTTCAAACAAGTCTTAAACT 2760
* T Q N L N *# K Q HY KL YL KNULTI Q
N H K I * I RS KTITINM®*TUVFNT * F K
I N S XK S EV K S S I KUPULTGQESN S

2761 TCATCTTTTCCCACAATGACATCTACTAAAACAACGACAACAAACACTACGATATCTCTT 2820
L L F PH* QLHNUGQOQQQI KHUHT™*TL S
F Y F L TNGSYITII KNZSNNTTIS ST YL
TS F PTVTS S S§ KTATTQSATISTF

2821 ACGAAATTTGAGAACATTTCTCGTAGGTCACCAACCAATAGTTCAAGCACGTARAAATTT 2880
H KL S K YLADIULUZPOQNDILEUHMMTEKL
I $ * VR TFULMWHNTTIULNTCK *
A K F EQL SCGTTU®P * * T RANIK F

2881 ATTTGAATTACTCTTACAACAAATAAATAAACTACTCCGACCACTACTTCGTTACCGGAG 2940
Y V*H S HQ KNTIQHUPOQHHTLTULTZPR
I F KT L I NUNTIOT* KTIULSTTITFTCHG
L S L $ FTT®* KNS S AP S S ATI AE

2941 AGCATACATAACATGAAAACGATAACTCCTACAACTTCTGCAATAGTCATCACTTCGACA 3000
E Y TNYXK Q * Q P HQULR®* * Y HIUL Q
R T H I T 8§ K S N L I N F VNDTTF §
R I ¥ Q Vv KAT1I S STS STTIULUL SAT

3001 GCTTCTATGATAACTACCACAGCAACTTCTGTGATAATTACTGCTACTTCTACAACAATG 3060
R L Y * QHHRQTLC CS* * HBRUHTIELTHQ *
D F I SNTITUDNTFJVSUNTIUVTITFTITHNN
S §$VvVisePpPpTTSSVILSSSSTTUV

3061 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3120
Q HCHURUHILUHOGQ®™* Q HCHRUHTILIHEQ *
§ TV IVIVFTIUNNSTUVTIUVTIUZPTINN
P S L S S§ssTTV?PSIL S S S STTUV

3121 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3180
Q HCHRUHLUHOQ®* Q HCHI RUHILUHEH Q +
$ TV IUVIVFIWNNSTUVIUVITFTINN
P S L S S S STTUVU®P SL S S S STTUV

3181 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3240
Q HCHRUHILIHAOQ®* Q HCHUZ RUHTILIUHOQ *
S TVIUVITFTINNSTUVIUVIF PFTINN
P S L S S SSsSTTVU®PSLS S5 S STTV
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3241 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3300
Q HCHRMHILUBHBQ * Q BCHRHILHOQ *
$ T VI Vv IVFIUNWNSTUVI VI FINN
P S L S$SSSSTTVUESLS S S STTUV

3301 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTACTGCTACTTCTACAACAATG 3360
Q HCHRUHTILUHO Q * Q HCHZ RHTILTIHGQ *
S TVIVIFTIUNNSTUVTIU VTITFTINN
P SLSSSSTTVUPS SULSSSSTTV

3361 ACCACTGTTACTGCTACTTCTACAARCAATGACCACTGTTACTGCTACTTCTACAACAATG 3420
Q HCHRUHETILHAOQ™* Q HCHI RHILIH Q «*
S TV I1IVIFTINDNSTUVIUVIUFTINTN
P S L $ § S §TTVU®PSL S S8 85 TTV

3421 ACCACTGTTACTGCTACTTCTACAACAATGACCACTGTTATTGCTACTTCTCTAACAATG 3480
Q H CHRMHLHOQ* Q HCYRHLS Q *
S TV IVIUFIWNNSTUVIUVIFILNN
P S LS SS S TTUVZPSILLS S S I TV

3481 ACCACTGTTACTACTGGTTTAACAACARTGACCACTACTACATCTACTATAACTTTCATA 3540
Q H CHHGTF QOQ * QHHHILUHTYOQTF Y
S TV I I VLNUNUNZGSTTITIZYTITINTET
P S LSS W ITTUVZPSSTSSTISTL T

3541 AATACTGAAACTATGAATATTTCGAGAAAATCAAAAATTACTACAGATATTACTACGAAA 3600
K HS QY K Y L E KL K * HHUZRYUHUHK
N I V KI §TI F S K * NKTITIDITITIS
*S K § V. * L AR KTIKULST * L § A K

3601 CAAACAATCAATACCAAGATCACAACTTTGTCTTTGTATAAAATTTCAATTACCAARATAC 3660
T Q * NH N * HQ FL F MN * L * HN I
Q KN TITURTNTFUCFCIKTFNIT *
N TL * P ELTS VS VY KULTTILU&PIKH

3661 CAGTGGATGATAATGTGTATGATTAACAACCAACGCAAGACACAATGAACATTACGTCTT 3720
T Vv » * * VY * NNTANIQTUVQTILA S
P *R S NCMSTITUPOGQT RUH®* KUY HL
D 6 VI VCV L Q QNZ RETU NSTTITGCTF

3721 TAATGGAAAATTCARATTCCTAAATCGATAACTTTTATACACCAATAGAATATTCCACCC 3780
I v K * T * P NIL * QF YTTTI K Y P P
F *» R KL KL TI * SNV FTIUHUPOZ*RTITLH
N GKLNILSI KA ATISV FTIHNUDOZ®*TIL TP
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3781 AATATTAGTTTCAAAACAACTAATAAATGACTGGTGATAAGGATTTCGATAACARAACGG 3840
N YD F NQQNUNUVS$SW* E * L * Q K A
T I I L T KNI TI * QG S HNJRTFSNINQ
* L * L KT S * KS VVIGTELA ATITZKG

3841 AGTTCCACCAAAACATCGACTAAAACGAATAACCAAAAATTTGGTCARACTATAATTACG 3900
E L HNQLOQNUGQI KN NTIEKTLGTOQY * H
R L T T K Y S I K S I P K *+ Vv L » K I N I
*P P KTASKAO®* QNI KTFUWUWNSTITLA

3901 CATACGATTAACCACAACAAATTTTACACCAAAAAGAARACTAAATTTACCAAACCTACG 3960
TH * NTNNULTIHNIKI KU QU NTIULUHNTUPH
R I §TIPTTS®*F T TU KGRI KTI®*ITOQTI
Y AL Q HQ KF HP KETZ KSI KTFUZ?PI KSA

3961 AAACAAAAAAATACCTCTATAACACAGAGTACAAACATTCACACCTGTATTATACTGAGA 4020
KT K KHUL Y QTEHUHZE KT YTHVY Y S E
S Q KK I S INUHRMUSNTTLTSMTIUHS
K N K * P S I TD * TQULUHUPOCTULTUVR

4021 TTATCGTCGCCTGAATGGAACATGTAATGTAAAAAGTAATAAACTACTGTTAARAACACG 408 0
L L L P SV KVYWMVYV NI KMTITGQUHTGCNZKH
*YCRV * RTC* MK * * KI VI KT
I AAS KGQVUNCIKTEUNNSSTILZKTOQA

4081 AAAAACGTGGGGATTTTTTTAAAAATAACGACGTACACGACACCTACATTTGCARACAGT 4140
K K CG * FF K * Q QMHUOQPUHTLTZ RIE KD
§ KA GRVFPFUNI KNS CTSHTIIVYUVNT
K Q VG LFII KTIAAHARAZTSTT FTOQ *

4141 AAGACATCGACAATATCCACTACTTGTTTATCTACCATTCAAACAARTGATTTAAATCACC 4200
N Q L Q * L HHVFLHYTUG Q®* » I » H
M RY 8 NYTTIFLVYITULIEKNSTFIKT
ETATTIUPS S CISPILNTUVILUNILSTP

4201 ACTATTTAAACTAARATATCATCCAATACCTTACAGTARATCATACAGAAGARAACTCAR 4260
HY I QN * L L NUHTFTMS®* YT K K QT
T I F K I K Y YTTUISH™* KT HRTU BRIEKL
S LN S K TITU®P* PTIODNTILTIDTETKS SN

4261 TGGAGTTAACATACCAAACACATATTGTGGATTACATACAAAACAATTTCCACTATAATA 4320
VETITHNTYTILV * HTING QT®*TILUH Y *
*R L QI TQTVYCRIUVYTUE KNTEFTTIN
G * N Y P KH I V GLTUHIE KTTULUGPSTI I
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4321 TTTACAACGATCTGAACAATTTCGACTACAATAACAATTAGGACGATTACCCGTATACGA 4380
L HQ * V Q * L QH * Q * D Q * HA YA
Y I NS S KNP S I NNNTIWZRSTIUPMH
F TALSTULASTTITTLGA ATLU®PTGCTI S

4381 GGTACCACCACCTCAACGTTTTCGATATCGACATCGACGTCCATTTTTTAAAAGATTTCT 4440
G HHHLQLUL* L QL QL Y F I K *+ L
EMTTSNCPF S Y S Y § CTF F KR F
w P P PTATVFATI ATA AR AUZPTULTFNEUL S

4441 TTGACGACGATACCAATTTAGATITCCACAAACGGTTCATCCTCTAACAATACAAAGATG 4500
FQQ * P * I «# L H KOGTULUILILNUNUH K *~
F § S S HNFRVFTNA ALY S ITTINTR
VAAITTILUDILU®PTOQWTU®PS QQ * T EV

4501 GCCACCATTTAATACATTTTGTTAAGAATTATAACATCCGGGACTACGATCTGTTCTACC 4560
R HY I I Y FLET™* Y QL G QH * V L H
G T TV F * TFCWNI KTIWNYARTISS L I
P P LN HL VI RILTITUPSG S AILTCSTP

4561 TTCTGTTAGAATACAAAACAATCGTGCACGAATATTCGTAGAATTATTAATACTAACRAC 462¢
F VI KHXKXTULVHIKTYADT™* Y NUHNN
S S L R I N Q * ¢ T S I LM K I I I I T
L ¢CD* T KN AR AW®*LCRILUL®* S Qg Q

4621 AAACAGATGAGAGTATAGCCGACCATATAAATCACAAGGACGACTACACAGTAATTGAAT 4680
N T * E *+ I P Q Y I * HEQOQUHTMUL K
T Q R S E YRSTTZYJZ KTNTZ RTGSTIUHS=* *x g
K DV RMDATPTIUNILTGA ATSTTDNUV +

4681 GGAAGATCCACAACAACTATTTGTTCAATAGGAACAATCATTATTATTTCTTCTAAAACT 4740
G EL HQ QY VL * GQ * Y Y Y L L NQQ
VK * TNNIVFILNDIKNTTITIUZPTF I K
R RPTTSULCTTIURTULILIULILS S K S

4741 ATAATAAGTTTTTACAGTTTAATGAAGTCAACAACCATGATTTCGTAACCGACAATCTAA 4800
Y * E F I b F * KL Q QY * L M P Q * I
I N NL FTULNS * NNT S F CQ S N S
I 1+ FH * I VETTU®PV UL AUNA BATILN

4801 TTGACGATTACATCCGGCACAATAATTTAAACTCTGTCTACGTATGTTTGAAAARAACTC 4860
LQ*  RL GH * * I QS L HMZ©CV KK S
* § S I YATNNUPFE KTLCTITU CVTFIKTEKDOQ
VALTUPRTTIULNSZSUV S A YL S KK L
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4861 ACCACTACTAACAAAACAAAGTTTAAGAAGACAATATGTTCTTCAAAATAACGAAGCAGT 4920
H HHNWNAOGQIKILUNI KU GQ®* VL L K TIAZETD
T T I I T KN * I R RNUYUL F N *# Q K T
P S S Q KTEVFEZETTITCSTI KNSR *

4921 ACTATATGTTAACTTATTACTGCAAGCACTAATAAACAACAGATTCTACTGATCAGAAGG 4980
H Y VI S YHREMHNNTT* S S * D E
M I Y L Q I I VNTTITIOQOQ RIULHSTK
S I ¢CNF L S TR S * KNDILTI VLR RG

4981 ATTTCTAACCGCAGAATAGTTATTTAAACTACAATAATTGCCACRATTTTGACAATTCAT 5040
* L NAD * * Y I QH * * RH=* F Q * T
R FI PTIKXKDTIUVFI KTIWNNUVTWNTFSNL
L S Q R RILLWNJSTTIULZPTULUVTILY

5041 AAAACTCACAGGATTAAGATAAATATATACATCAGTCCCATTTCTGAAACCAATACATAC 5100
N QTD * N * KY I YDUPYULS QNUHII
I KL TRIRWNIUYTTTULTUV FVKTTIY
K s H 6L EI * I HL * P L S K P * T H

5101 ACTACCAAGAAAAATATTTCGTTGACAATTAGTTCAAACACAAAATAATCGATTCTTCTA S160
H HN X KY L L Q * DL KHZKTITUL * § S
T I T R K I F C S N I L NTN * * S L L
S P EK * L AVTL*T{QTI KN NAULF I

5161 TCTACARAACGAATGACATCTACCACAATTAAAATTTAGATAAAGAGAATGACATCCACT 5220
L HKA* QL HH * N * I *» KE * QL H
Y I NQ KSsS Y I TUNTII KT FRINUI RIEKSTYT
S T K S VTS PTULI KTULDTIET RTUVYVTUZP S

5221 TCAAAAACCATTTTATGAACCATTACARAAAGACACTACCGTAACTACAATGATTCAATTT 5280
L K 0 YF V QYHI KU RMHHEHTCOQH®* * T L
F N KTVPFY KTTINUETTIA ANTINSTL *
T K P L I S PLTIKJGQSPMSTVULNTF

5281 CACATCACTAAAAATACGGCTATTTTARAATATAGTCATACTTTTAAACAGARATCGACT 5340
T Y HN KHURY F KTIDTHVFNTIKULQ
L TTII KIOGTIV FNM®*TIULTIF I QUR * S
HL S K * A S L I KY ** Y S F KDIKA S8

5341 ATAAAGACGACATGTTTCAAGTAAACCCAAACTAGTCGTTGTTAACGAACGAATAATATT 5400
Y K ¢ Q VF NMOQTO QDA AVTIAZQIKITUNY
I NR § YL T * KP XK I L LUL QK S I I
I EA T CUL ENUPN S * C C N S A * « L
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5401 AAAAAATTGTCATACATTTACCAGACATCAACAATTGCCAGGTAAAAAAAGAAAACTTGT 5460
N KL LI YTITAOGQULOQ™* RDMIEKI KTIKOQV
I K * CY TV FPRYNNUVTMWIE KI KT R K F
K K VTHILHUDTTTULUPGNIKEK S C

5461 CAGAGTATTATTAACAATACACTTACATCGAACAGAATACAACGTCGTATAATTAGAATT 5520
T E Y Y NNH S HL KD * T A A Y * D ¢+
L R M I I TTIHTITYSTI KU HGO QLMNTIK
D #*# L L. Q *T FTA AGQRTINZGCGTCTIULTRIL

5521 TARATTATTTACCGTCACCGTCCTTCGTACCATACTTARAGCACGACCGTCTGGTGTATC 5580
I *+ YI ATAPTILMTUHTITEUHUOQOCUV VY
F K I F PLPLTFUCUPTITFI KT SASUHEM
N L L H CHCSAHYSNURA ATPLGT CTL

5581 CAATCAACGAGAACAAAATCGATTTCCAGTAAAATTTAAACTACTTGGTAGTCTACGATG 5640
T L QE Q KL * L DN * I QHUVMTILTUH *
P * NS KN * S FTMI KT FIKTITFUW-=* I §
N TARTI KA AILU®P®* KILNZSS GD S AV

5641 ACTAAAATAAGCACAACAAAACTTTGTTCGACTAAATAGTCCACGTTAAACACTTAATCT 5700
QN * EHQ K S VL QUNTITULUHILIKU HTITL
$ 1 KNTNNGQUPFUDLS I * * T CNTF *
S K I RTTI KT FOCASI KDUZPA ATIOQS SN S

5701 TGAATAAACACTAACACCATAATTTGTTCTTTCAGCACAACCACAACTACGACAATACGT 5760
V* KHNU HKY * VL F DUHOQHGQHIGQ * A
F KNTTITTWNT FULTFTTMNTNISNH
$ T Q s$Qo¢PTITLOCSULURTUPTSATTIC

5761 AAAACCATGTAATCGTTTCTGACTAGAAAAATTACCAATATTCTAACCGACATTAACACG 5820
N Q YMULULS QDI KT®* HNY SQSTYNH
M KT C+* CL S§TIUZ KI KU ITTTIULWNATTIT
K P VNATFVSRIKLZP®* L I POQTL QA

5821 TCCATCTTAACAGGTAACATGATTTAACTTACATGGTAAAAACTAAACAAGATTATGAGG 5880
L Y F Q G N Y * I S HVMIEKSI KN* Y E
C TS NDMT S F QI YW KOQNTHR RTI S
P LI TWOQVLNTFTGNUNI KTIUGQETLUVSG

5881 AGACTCATTCCTAAATGGACTACTACAACAACGTCGATTGTACAAATACCCACATCCACA 5940
E 8§ Y PNV QHHOQQL * CT* P HLH
R QTULTI * RIINNGCSVHIEKIHTT YT
R L L S XK G S $TTA AW ALMNTIZPTUPT
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5941 TCCGGTAATATGTGTAAACTTTACACCAAGTGGAATGGTTGTAATACTACGAACATCACA 6000
L GN Y VN SIHNUVI KU GV NUHUH I KTYH
Y AMICMOQFTT®™®*I RUVLMTIISTT
P W * V C KFHPEG* WC * S A QLT

6001 ATTTTTTATATGTCCACAATCACCAACAAATTGACTGACGARCATAGARATTTTTAAATTC 6060
* F I YL HAH* HNDNULOQS S TUD * F N L
N P F I ¢CTNTTT* S VA QTI KV F I *
L FY VP TLZPOQI K VS QKYURULTFIKV

6061 GGTCTGAAAATGTAGATACAACTGATTAATAARAAACCTACTACAACTTTACCAACGAAT 6120
G § K * M *TS * NNKUPUHHOQTFPUP QK
G L §S KCRHOQS ITIKOQTITINTFUHTNS
W VvV K VDINUVIL®*KIEKSS TS I TA *

6121 ATTGGGACTAGAAAGTGTTATAATAACACTATTACCATTCATAATATGTTTTGGATAATA 6180
Y G QD KV I NNUHYHYTW NTYTUL YV * =
I vRIK*L I ITTITITILTITITCT FRN
L G s R ECY * Q S L P L Y * V F G I I

6181 TTTCCGAGTCAAATTTGGTAAACGATTTCAACTGCCACAAATATGATTGAAATTCAATCA 6240
L P ET* VMQ*L Q RHK Y * S «x T |
Y L 8§ L K F W K § FNVTNTI SV KL *
F A * NL GNALTSU©PT* VL KIULNT

6241 ACCTGTACTATAAACACGAGTTAACTTACTATTCAATCCAAAATTACATCTAAACGGCAA 6300
Q VH Y KHE I $§HYTILWN * HL N AT
N §MINTSULOQITIUL*TUI KTIUYTI QR
P C S I QA *NVF SLWNUPIKILTSIKGN

6301 ACAACTCATGTTTCATTGTCAGACCGGACATCGATGACCACTACAACAAAACCGTAGACT 6360
Q 0T CLULULRAOQTLT®* QHH QI KUPMMOQ
K NL VPFY CDUPRY S STTIWDNNIUGQTECHR
T §$ YL TVTQGTA AV ?PSTTI KA ATD S

6361 ACTAAATATACACTTTGCAATARAATTTCCTACACTTTGAAAACCATTCGGACAATAAAC 6420
H N IHS VU NWNT™*LIHT FI KQYAZQ * K
I I * I HFTTIIKUPFSTUVFSI KT TULIRUNN
§$ K Y T FR * KL PHS V K PULGTTIQ

6421 CAAAACAGTACTACTTCGTAGTAACTTAAGAGAATGAATAAAATTATTTGGATCAAAATT 6480
T KDHHLMM S NE * KN * Y V « N *
P K TMTIF C* Q I R K S I K I F R TK
N Q * S S A DNV FERUV* KL L GULKL
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6481 TAGACTTTTATCTATATCACAAAACAGACARACTAAGACATAGACTCCTCAGTGTTCCATT 6540
I Q F Y I YHKTTOQOQNOGQTIGQPTUV LY
F R F I § 1 TNQRUNNTIWRYRILUL* LT
D S FLYULTIKDTSETDS S DOCUPIL

6541 ACACCAATGAAGACAATACCTTAGCGTCTAATCATGATTTCTCCAATTCAATTTCCCACA 6600
H P * KQ * P I A S5 * Y * L P * TULPH
I H N S RNHVFRLNTSP FLNIL®*TILT
T TV ET I SDCI1VLVLSTULNTFUPT

6601 ATCTTTCTGACAATTTTATCTTCTACGATAATAACAATTACTACTTTTATCAAGATAATT 6660
*F S Q * FLLH* *+* Q * HHFPFYN * «
NS L S NF Y F I S NDNWJNITIUFTITU RN
L F VTULTISSAITITULS SV FULZETIIL

6661 CCAACAATTTTCAAATAGAAATCAACTACAAACCCTATACATAAACTGTCCAACACTAAT 6720
P Q * F NI KL QHIKUPYTNSZSTILNUHN
L NNVFT * R *NINUPTIHIOQOCTTTI
T T L L KD KT S TQ S5 1T Y KV P Q § *

6721 ACAACAAACCCAACGATTACTTAACAGTGCGGATCAATTTAGTGGTTGTCAATCCCTTAT 6780
HQ KPQ * HITVGUL* I VLL * p I
I NN PN S I FQ * A *NVF * WCNUZPTF
T T OTAUL S ND U RRTULUDGVTIUL S Y

6781 ATATGCTATACCATAATTTGGATAATGATATGGATATCTAAACAATACAAATTCTCTACT 6840
Y v I H Y * Vv * « « yv * I, NT I NUL L H
I Y S I T NVFRNSYURYTIQQ©<*T®* S I
I RY P I LG I VIGI S KNUHIKTLS S

6841 ATTAGTTTGAGAAAATCAAGGATTTTAAAAATTTCGTTCTCGATATCTTAAAATACCAAA 6900
Y D FEKULEO®*V F K +* L L L *# L I K HN
I T L § K * NRVFDNIKVFCSSYV FIKTIT
L * VRKTOGU LTI KILA AL AWATISN®**pK

6901 AAACTTCACCAACARATAAATACAAAAATCAAATAATGTAAAATGTTTACTATTTTGGTA 6960
K § TTT * KHIK * NI VN *LHYVF W
K QL P Q KNTIWNZIKTT™®* *MKTCTITITFG
K FHNNTIO®*TIKTU LI KNUCI KUV F SL VM

6961 AAAAATATGATGTCTTTATCGAAGATTCAAATGAAAATTAAACAAARCAAACCGAGAATT 7020
K K'Y * L FL K * T * K * NTIKUNPE *
N K I s ¢ F Y S R L K S K1I Q KT OQ S K
K * VV S I A ELNUVYVIKIULI KWNUGQIZ KA ATRL
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7021 TTTACGAARAGTCTGTARATCTACCTCATATAAATATTTTCCAAAAGAACAACATCGGTG 7080
F HKESMS* IS YTI*LULNEU QG GQTLH
F I S KL CKSZSPTVYZ KTYT FTTZ KTZE KT NTYG
F A K * VNLHLTIUNTITPFUPI KT RTTA ATV

7081 ACACAAAAACAAAACCAARATTAAAAAACATATATTTACAATAAAAATCACTGAAAATAGA 7140
Q T KT KT * NEXKTTVYTLHT*®* K *HS KD
S H K QKPKTIZXKOQTVYTINNTEKTVEKI
T N KNQNTLKZ K YTIFTTIZEKTULSTZK * R

7141 AGGATTATAATCACAAAAAGGATAAAAACACCCTTCTTAACAATACACCTATTTCCGATG 7200
E # Y * H KE * K QPVFVF Q * T S L p *
K R I NTDNI KU RWNI KU HS S N NNUBHUZPYTUL S
G L I L T KGTII KTZ®PULTITTIUHTITFA AUV

7201 AAAACCAAACCAATGTTAAACACTAAAAATAAGA’ITCAATCCACATCCAAAATGTTCAGT 7260
K Q N P * L KH N KN * T L HULN * L D
S KT QNGCWNTTII KTIRILT®*®TTYTIKT CT
K P KT VI QS K * EL NPT P K V L =«

7261  AAAAACATTACCATCAAAATATACACTTAACACAGTAAGACCAAAACTATACAACCTATG 7320
N K Y H YN * I HI TDUNGQNOGQTYTTU®PY
M XTI TTIXKVYTUF FOQTMRTIKTIHGGTI
K QL PLKTIHSZSNHT®*EUZPIKSTINSUV

7321 TATACGTCGATATCTAAAACAAGTCATACTTCATCTATCTGCACAAAATAAACTAATACA 7380
M HL * L NQETHULTLTYVHUKTIOQNH
¢ 1 ¢ $ Y I K NL I F Y I S TN*KTII
Y AAI 8 KT * Y ST S LRTI KNGS *« T

7381  ATCAAATCAGTTTAATTAACAACTTGAGCAATAACCAATAAGTAATATGTGTCATACCAA 7440
*# NL * I L QQVUERO®*QNNMTITCTILTIT
N T *DF * NNFEUNINTTI®*+* V C VY P
L KTLNTITSSTTITZP*ENTZTYVTHN

7441 AATAGGTAATAAAACAGAARTAACCAAATGTTAATARATGATGTACCAACGGACTAAACAR 7500
K DMTIIKDS®* QNVTITI®**MTA AU QNT
K I W * KT KN NT®* L * K S CUPOQURTIZQQ
*G NN QR IUPIE KU CNNVVHUNGSKN

7501 ATACAATCTTTGATACGTAACCAACTAATCTAAATAACATAAACATCGATTATACAATGG 7560
*TLF * ANTS * I * Q I QL * Y T Vv
K H * F S HMUPO QNS KNYIKTYSTIH®*
I N s VI CQNTIULUWNTITNTALTIHNRG
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7561 ACGAAAACAGAACAACGCCAARATATATCAACAATGACGATACATATTTCATCAACCAAA 7620
QO K ORTA AT KV YULQ * Q * T YL L Q N
R &S KD Q QP K I YNNSSHTITFTVYNT
A KT KN RNT* ITTUVATIYULTTSU®PK

7621 ATAATCCGTATAACAGATACCAACATTATTTCGACCAACAAATAAAACAATATTTGCTTT 7680
* * A YQRHNYYULQNNTIUIKNTYVTF
K NP MNDTITTTITVFSTT™* KTTITF S
I L ¢CIT * P QL L AUPQI KNOQ * L R F

7681 AACATCACAAGCACAATTCACATCATGATAACAACCACCACATTAAGCAATAATACTATA 7740
N Y HEH * TY Y * Q QHHLENNHUHY
I TTWNTNILTTSNWNTTYNTTITITI
QL TRTULHILVYVITU®PZ®PTTIU R™* * g I

7741 ATGACGATTACCACCATGACCAAAAACACAATTTGTAGTTACCTTAACAARATTAACGGT 7800
* Q0 * HHY QN KH * VDISNING®*NG
N 88§ I TTSTJ KTNTFMILZPTITTI KI A
VALPPVPKAO QTTLCS®*HFOQI KTILTOG QW

7801 AAGAAAATTTGGTCCATTGTGAAAATATTGACATCTTCGACGATATCTTGAAAGATTTCT 7860
N K * VLY CK * L QL L Q * L VX * L
M R KPF WTUV S K Y S Y F S S YT F KTRF
E KL 6 PLV KTIUVTSAATILISSETLS

7861 CGARTTTGCTGGACATTTAGGTTGACTACGAAGTGTAATACATCAATGACTATAATTCGT 7920
A * V V QLDUL QH KV NHTIL* QY * A
L K F SRY I WSTI S * M I VYNJSTINIL
S LRGTFGV S AECT™*TTUVSTITILC

7921 TCAACCAACATACTACGCAAACAAGATACTATCTCTACCTGTCGCACARATGCTACTACA 7980
L Q N Y S ANTRUHYULHV A HTE KT RUHH
L NTTHHRTGQETIISTISULTNUVTITI
TP QI I RIKNT®* S LS PCRTT™*S S T

7981 ACTACGATCAAATAAACATCTATAATTATTAGACAATGTAAGATTTCAATTTCAACAAGG 8040
QH * NI QLY * Y DTUVNS* L * L Q E
NI 8 T * KY IWNTITIOQS™*MU®BRTFNTEFNN
S AL KNTSIULULRNTGCETLTULTTG

8041 ATTAAACATACATCAACATCATCTCTCACTACGACTATCTCGATTAAAAGACTTACGACA 8100
* NTHUL QL L SHHOQYTL*NESHQ
R I QI YNJYJYULTTISTI S S I I KOGQTI S
L KYTTTTSULSASTU LA ATLI KT ERTFA AT
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8101 ACACAAAATACGTGTTAGTAACATATCCGGATATAATGAACATCTGTTTTTCAATTAATG 8160
Q T KHVIMTT YA A®*TI VQ LCUFTIL *
N H K I CL * QI PRY * K YV FL * N
T N * A CDNYULGTINZSTS L F NTIV

8161 ATGTCGAACATTACCATAGAGACATTGGGTCTGATACAAACTACAAATACAACTATGAAA 8220
*L K Y HYRQLGS * TQHI KU HGOQY K
S ¢s8S T ITDU RYGULSHI KTININIS
vV A QL P I ETV WUV INJST™®* TSV K

8221 ATACAGAGTAAAACTACAACTATCTTTCTCAAAATTATTAAAACAATTGTAACGAGTACG 8280
*T ENQHOQY F SN * Y NOQ * C QZEH
K HRMEKTINTISTULTI KTITII KNV UVNSM
I D * KS TS L F L KUILULIKTILMA *« A

8281 AAGAGRATCTCTCCCACACGTTAATCTTTTCCAAAATCTATGAAAACACCCTACACATGC 8340
K E * L PHA I LTFU®PIKTILYI K G QPTIHYVY
S R K SLTHUL* F LN * I 8§ KUHS ST Y
ERL S PTT CNSZGSTP FTI K SV KTU®PHTR

8341 ATTTACAACAAGGTAACTAAGTCTACAACTTTGTTCTAAATAATGATTTAGATACTATAG 8400
Y I NN W QNULHO QTFILTI * * % [ * g I
T ¥ T T G N I * I NF C S KNS FRUH Y
L HQ EMSESTSVILNTIUVILDTITITD

8401 ACGTCATCGACGACCAAACCTTAAATGACTACTTTTAATATTGTTAAACCATGGATGTAT 8460
QL L Q QNUPTI * QHTFNVYU CNUPUV+« M
R €Y S s TOQF K SI F I I VIOQZYTZRTC
A T A AP K SNV S S F * L L KTG UV Y

8461 AAATTTCTCACTATTATAACATCGACGACTAAATCCACAAGAATATGTCTTACCACGATT 8520
N L S HY Y QUL QQUNTULHE™* V S HH *
I * L TITINYSSTI*TUNJI KIUYTULTITS
K F L SLITA ARSI KT PTU RTITCTFU&PA AL

8521 CGTACATGTCCCATTACAACGATTCCGTCGATTATAAAGAACATATACCAAATAACTACG 8580
A°HV P Y HQ * P L *# Y K K VY I T *~ Q H
L MYLTTINSTU LU CSTINZ RTYU?PIKNTI
¢ TCPULTA AL AR ATLTITEUGQTIHNTISA

8581 AAAATTAGTTGAATGACGACTAAATGTCGTATTTAATTTTTTTCGTACACAATTTTGACC 8640
K *D V * Q Q NNVAYIULTFTILMEH®=*F Q
§$ XK I L K S § I * L M F * FVFCTNTF §
KL * 8§ VASKCCLNTFTFAMHTILUVEP
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8641 GAACTTCAATTTTAACTGAAAATTATTCGTTCTCCGTTCACAGGGATAAGRATGTTGTGG 8700
$§$ §TULI S K * Y ALUZPIULUHG* E * L V
A QL *F QS KILULUILCTUDU RNIKTCSTC
K F N F NV KLILTUG CSALTGTIURUV VG

8701 GAAAAGTGAATTTCCTCCACAACATAACTCATTAAACAATATATATAATAAAAAACAATC 8760
R KV «* L LHQISYNTTIYTITIZ KOG Q*~
G K * K F §$ TNJYOQTTIGQS®*TIY * KK KN
K E S L P P TTWNULULIKNTYTINNIKTIL

8761 AAATTAGACAAAATATAATAACACCCGAAATAACGGATGTATATCACAAATATTCAGACT 8820
N L RNT™*ITITU®PIKTIA AOZ®*MYHI KT YTOQ
T * DT K Y * QP S *# Q RCITNTIIULR
K I Q KT NNHAIKNGVYULT* L D S

8821 ATAAGTAARCGGACGAATACGATCAAAATTTCRATAACTATTACCACAACAATCTCTATA 8880
Y EN A Q KH * N * L * QY HHOQ * L Y
I NM Q R 5§ I ST KV F NI NTITITINUNSTI
I * K GA * AL KL TTISILUPTTIULS I

8881 AAGTCAATTACTAAATACAAAACGATTATTTAAAAAGGTTAAACTAGTTACCATACTCAG 8940
KL * HNTIDNZGQ®*YTIKSGTIQDTITHT
N * NI I * T K S IV F K EULZIKTITULU PTITL
E T L S KHKA ATLTULNIEKWINS * HY S D

8941 GTGAAAACCCAGACAAATGATAGTATTAAGATACCTAACGGGATAACATCACCGTCAATA 9000
W K QTOQ K S D YN * P NG * QL P L *
G S K P RNV IMTIRMHIA ARNTYHTECN
VK PpDT* * *+ L EI S QG I TTA ATI

9001 CCTACTTCTATAGCCAAGATGATACAAATTACAAGGATGATTTCAAAACTCTGTACCGAA 9060
PHLYRN®* *« T ** HE * * I, KS V H S
H I F I DTRSHI KTIWNI® RSUPFNOQSMA
§ §$ S I PEVINILTG GV VYU LTI XKULTCU?PK

9061 AGTACAARATGTAAAAAATTGAATACGTARACGATCACTATCACAAGTCACGATATGTGG 9120
EHK VNI KXULIKHMOQ®* HY HETS Y V
KMN~* MK * 8§ I CKSTTITNILA ATITC
* T K C K KV * A NAL S ULT * H *+ Vv G

9121 TGTATAAGTCTAAAGAATATTACTAAAAATACGATCACCAACACAAAATAGTAGAAACAC 9180
VYES K KUY HNI KU H®*HWNUHIEKTIMEKT
W MNLNRTITITIIKTISTTTNS®* * R Q
¢ 1 +* I E * L S K * A L PQTIEKTUDTUDKH
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9181 ATGATACAAATTTTCTCCACTACCATGTGGTGTAGGAATAACAATAAGTCTACCACAATA 9240
Y *»T * F L HH Y V VDI KNNNILUHH *
T § H K F S TT1ITU CWMR®RTITTTI * I TN
vV I NLL PSPV GCG™*Q * E S P T I

9241 CTTCTTACGAAGAPMACATATGTAGAAACCAAGGTGTATGTGCAATATCGGAACGATTAAG 92300
S S H K KT YMI K P EUV Y V NY G Q * N
H LI SRQTICR QNWMOCTTIA AT KSTI
F P A EKYVD KT TGO CUVR * L RAULE

$301 ATTACCAAAATATTCTAAAGGACTACAATAATCACTTCCATAACATGCATAACATTCTTG 9360
*HN* LI EQH™®* * HLYOQV Y QUL F
R I T K Y S KRIDNNTUFTWNUYTNTYS
L P XK I LNGSTTITULSU®PITURTITULUV

9361 CGCGAGATACTGAATAACATCTCACCCACGTACACTTATGCGGCTTCTCCCATATACAAA 9420
A S *# 8§ KNYL PHMBHETIRIBRILUEPYIN
R A RH S I TSHTO CTU FVGV FULTUYT
R E I v * gL TP AMHS S YA AS S P I HK

9421 ATTAAAATTATCAAGGACCCAAAACTTATTACTAATAATATCTTCATACGGACCTTGAAA 9480
* N * Y NRP K S Y HNWNVYVF YA QF K
K I K I TG PWNOQOQOTITITITITISTHUZ RS S
L KL LEQT KU FULS * + L L I G P V K

9481 AACACCATCTCTAGAAAAACTAMACAAAATAGTTAARAAATCATCAAATTAAGCAGGATA 9540
K HY LD KQNTK KT DTII K™®* Y NILE D *
K TT S I KKI QI KTIULIZEKI KTT®*NTR
Q P L 8§ R K S KN * *» N KUILULIKTII RTGTI

9541 TCTAAAGAAAAGAGAATGACGATCAAGATAAAAACCTCGATATAACCGATATCAACAACA 9600
L NR KE * Qg * N * K QL * I P * L Q Q
Y I E KR K S S TIRDNIKS S Y Q S Y NN
S§ K XK E RV AL EI KPATIWNATITTT

9601 GAACCAAAAAATAATAAATTATTTTGAATTCGCACGAAAACCTCTAATATGATCACAACA 9660
R P K K NNULULV * A HKOQQULNUY * H Q
D QN KTITIT * Y F KLTS K S I TI S TN
K T K * *# K I F S L R A K P S * V L T T

9661 TCAATATTTACAACAACAAACCACATAATTAAAAGAATACGAAAARCAAAARGTTCARAT 9720
L * L HQQ KT Y * NE * A K OIKE L K
Y N Y I N NNUPTNTIIKI KUHIKI KNI KTLN
T I F T TTOQ H I L KURTI S KT K * T *
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9721

9781

9841

9901

9961

10021

10081

10141

10201

AGGATAAACACGTACACAAATACGAACARAAATAAARATACATTGTAACATAAAAGGRAG
D * KHMHIE KUHIE KNI KNI KU HTLMTN E K
I RNTCTUNTISTI KTIZEKTITZYTCOTIKR
G I Q AHT* AQIXKT™®*E KT* TUVNYTZKTGE

ACTTTAATCACATTAATACGTAAACGTTACCTAACAATACATACCACGATATTACGGAAA
Q F * HL * ANAI SQ* THH™* L A K
R F N T Y NHMOQL P NNUHTITS S YHR

§ I LTI TIOCKUCHTITTIVYOU®PATITIGK

AACCAAAACACAGTGTATACATCGATACCAATAACGTTTGGTACAAAATACCAATAAAAG
K T KH * M HL * P * QL GHI K ITTIK

K P KT D C I Y $§ HNJNUGCV MN * P * K
Q NQ T VYT ATITTIA ATFWTIKHNNE

TATAARCATCCTTTTAACCACAATTACATACATCACTATCATGTRAACTTCTTTGTAGAGA
M NY S F QH*HIYHYVYMOQULTFME
* I T P FNTWNTIJYTTTTITCI KT FVFCR

Y L F I PTIULTUHTULSTULVNS S VDR

ATGATGAARATACTAATGATTTCTAAGAATAACATCTAATTTCTTAAGACAAAGACTACA
* * K * g * * L NKUNJYIULSNOQIKUGQH
K § S K HNS FIURTITS * L I RNUR I
v Vv KIIUVLSEO®*QULNTFT FETEST

ACGGATGTTATCTATAAACTCAAACATATTATTCATAGCAATGATATCACCATTTTACCT
Q R CY I NS NTYYTUDNS Y H Y F P
N GG VI S$SIOQTOGQQTITITLTITUVVITTFPH

A * L L Y KL KYULILYUR®* * L P L I 8§

ATGACGACGGATATCTCTTCGCCGCACAAGAGTCAATCGATTTCGATACCTTTGTAAATT
¥ Q QR Y LULPTNUETTIL * L * p F M *

I S S G I $ FRRTRILM®TGS F S HTFCK
VA A * L S AAHEO®*N N ALA ATISVNTIL

AGTGTTATTACCATTACTACAGAATATGGTTGGAGGATGTCGTAGACARAGATGTAGAAA
D C YH Y HHRTIGV VET *LMOQEK™*HMEK
I VI I TITIODSXUVLRTPERTCTCR RUENTERTCECR
* L L PLSTJIKTYTWGO GVA ADTEUVTD K

AAACGTTAGTCCATAACATTTCTACCATAGAGGATGCAGTTTTTAACTTGGAACATAACA
KA I LYOQLSPTIUEO®*TILTFIQVIKTYOQ

K QL * TN YLHYRIRI R T* FNTFIZRTN
K ¢ b P I TF I TDSGVDVF I S§GOQTIT
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10261 ATCACAATGAATACCATCATACTGAAACTTACCAAATACCAATCTACTGTTTCAAATAAC 10320
* H * K HY Y S K S HVN I TULUHTCTLIKN
N T N S I T TH S QI T * P * I V F NI
L T Vv * P L I VX F P KHNS S LT * Q

10321 AGGAGCAGTACAATATACAAGTAGGAGATTATACTTGCTTGGACTAATAAGACGGAATAA 10380
D EDH * I NMR* Y SRV QNNU QR RTI
T R T M N Y T *# G R I HV FRTITIUZ RG =
G R * TI1IHEUDEUDLTITVFS G S * E A KN

10381 CACATCTCAATGAGATCCACTAARATGATATTACAGACCAGCCTACTCAAATTGTCAACA 10440
T YL * BEL HN * * L T QD S S NILTULQ
Q T S N S§ * T I KS Y HRTUPHT * CN
HLTUVRUZPS KUV IIDZPRTITILIEKU VTT

10441 CAGAATGGTCTACGTCCCGACAGTTGAACAAAACTGTCAGAGARATGTTTTAGGAATGTG 10500
T K G $§$ A P S DV Q K S L REKVYVY F DK C
HR VL HL ATULI KNTGQTCDU RT* L IR V
D * WI CUPOQ * S T KV TEI KT CT FG * V

10501 AGGTTTTATATGAAAACCATTACAATTTGGACCACTTTGAAAATGACAAAATCCACGCAT 10550
E L I ¥ KQYH* V QHTFIK™*Q KTILOQT
S W FI S KTTINTFIRTTFSKS SN * 8§ R
G F YV K PLTULGU®PS SV KVTI KA AATY

10561 ATTACCGGCTGGTGTTCCCCGTARAGTACAATGATACGCATCATCAATATGATAATTTCC 10620
Y H GV VLEPMETH®* * 2 Y VY NTY+« + L
I I A S WLPCKMNTGSEUHTTTTISNF
L PRGCPA AN T*TVIRTULTLT®*V VTITLT®P

10621 AAGAAAAAACACACCCAGTACACCTAGACAACCAATACATAATTGTCCACTATCACAATT 10680
N K K THTMHTIQOQNU HTITLTILUHYH *
T RKQT®P*TSURNTTIY®*CTTITN
E K KH?PDHPDTU P *TUNUVPSTILTL

10681 CAAACATATATACGTAGTTAATCTCGAGTCATGACCAACAGTGTGACCGTGACTAAAATG 10740
T QI YADTIILASZ®* Y QNUDGCOQCOQN *
L K Y I HMUL * L ETSTTVSASTIK
N TY I C* NS S L VPQ* VPV S KV

10741 ACCATTARAAATACCAGGTATATCTCTACGAGTTCAACATGTCAACGGTCAATTCCTGAT 10800
Q YNKHDMTYTULHETLG QUVTA ATL* P §
§$ TI KITWISTISLNJZYTULOQUWNIULUV
P L K * PG YL SA*TTGCNUGTTIL S *
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10801 GCAGGTCTGACAATTACAATAACGAACCGAGATACGTCGATATGAATTATTAACACGAAC 10860
R G S 0 *H * Q KA RHILT®* V +# Y NH K
vV DL S NTINWNZSUPETITGCSYIKITITS
T WV TLTTIAAQS * A A1 S L L Q A Q

10861 CAAACATGTTTTACTACAAACAAGATGACTTCTAAAATTACAAACCCGATACCGTTTACC 10920
T Q V F HH KN * QL N * HKUP * P L H
P K YL I INTU RSV FTIIKTIWNWPZSUHTCI
N T CPF ST QEV S S KULTIOQATIATF P

10921 AAAATCGGTTCATTTTCGTCTAGAACAGAATCTACGAAACCGAAGTTACTGTCCACAARAG 10980
N * GL L L UL DO QRILUHIKU®PIEKULSLHK
T K AL Y F C I KD * I 8 Q S * HCTN
K L W T F A S RTXK S A KAZETI V P T E

10981 ATAACTTTGAAATAACCGACGATAATTCGCAGATATATACCCTARAGTTCCAGCAGTTTA 11040
* Q F XK I PQ* * A DI Y PI EULDTDF
R N F S * ¢S SNILT®* I HSI KULTTL
I $S V X NAAIULURRYTIPNT®* P R * I

11041 TGATCCTTCAACATGAAAACTTCTACTTAACCGTGGAAGACTGCAAATAGTTGTTAACCG 11100
VL FNYXKOQULHTIU®PVKAGQRI KDUVTIFP
Y * $§ T TS K TF I F QCURIRUVNITLILDQ
S P L Q VK S S SNAGES ST * C N A

11101 ACCACAATTTAACGTTAGATTTTGTTTTTCTAAATAATTTCTTIGTTAAATAACCTAARA 11160
Q H I A TI * F L F I * * L FL KN § K
S T NF QLRVPFCF S KNV FFZCNTIUPN
P TLNOCDIULVF L NI L S VI *» Q I K

11161 CTATAGATGTAAAAACAAATCAACATATTAAAGACGTARACAATTTACCTGATATAAATA 11220
S I *+M KT * N YL K QMOQQ* I 5§ * 1 =«
Q Y R C K Q KT TJYWNUZRTUGCIEKNTFUPS Y K
I D VNI KWNILAGQTITIEANTILHUVIWNI

11221 CATATAATTATGTGTATACTAACCACAATGTAATACACATGAARCARRACAATCAAAATA 11280
T Y * Y VY § Q H * M I HV KNOQ * N =«
H I NI CMHNTNTUGCT®*TYXKTIKNT K
Y I L VvV ¢ I I P T VNHT S Q K TUL K I

11281 CTACAATGATCAATTTGTATTCGTAAAAATAAACTGATACATATATTAAGGACATGAGAC 11340
S T VL * V YA NIKNS * TJYUL EQV R
HH* * NFMILMIKTIO QSUHTITYNUZ RYE
I NS TVLOCULOCIXK* KV I YTITIGT S Q
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11341 ATGGAACAAAATACATTTAATAAATCAACARATATTCCTTCCAAAATCTCCAAAATGAAT 11400
Y R T K HL NNILOQI KYUZPILNT®* L N * K
T 6 Q K I Y I I ~ N NIULVFTK S TIK S
VKNOT®*TTZPF+* KTT * L S P KL P K V *

11401 ACAGACCGAGAGTATAARACAAGGACGACACTTAAAATGAATACAAATACTTCATAARAT 11460
HRARMUMNOGETUG GOS® QSN * KHKUHTULTI K
I DPET*TIKNU RS HTITZKS STINTITFZYK
T Q S B YKTGATTFE KUV * T * § T N *

11461 ACCAACATAAAATACACAAAAACGATAAAAATATTGATACGTATCATAATTAGTACTGTA 11520
H N Y KIHIKJGQ®* K * L * A Y Y * DHC
I T TN * T NI KSNIKYS HMTNTIMUV
P Q I KHTKATIIKTIUVICLTIIUL®*SM

11521 AAAAAGAAACTACAAAAACCAACCATCTTATCAATGAAATTAAAGATACACCATAARACC 11580
K K K ST K P QY F L * KL K * TTN Q
N KR QHI KO QNTS Y NS * NRUHUPTIK
K E K I NIKTU®PILTITUV K I ETIH Y K P

11581 CAGCTTAAATCTTCTCCTACARAACAATAAATAATGTCGGAAAAATCCATGAATATGTAC 11640
T S NL L PHKTTI * *»* L R KILYI K TYM
PRI * FLINJGQ®*KNZ CGI KT™*TS I C
D F K § S §TKNNTIVAIKIKU®PV * V H

11641 CTGGTGATAAAACAGTAATCGATATCGTTTTTAACAACGATTAACCAACAGACAATTATA 11700
§ W * K TMUL * L L F O Q * NTTOQ * Y
P G S NQ * * S Y CFUNNUSTIUPOQRIUINI
vV Vv I KDNA ATIR RZTFTITA ALAG QNUDTLI

11701 TAAAATAAAATGTCTACATGGAATATAATTTAACTAAGAGAACTCAATGAATAAATATCC 11760
I X N * L HV KY * I S EURSNJGSTI* L
Y K I K CI YRIDNVFOQNEUGQTV * K Y
N * K VS TG * I L NI RIKULO®* KNTIUP

11761 CATATAAAATAGAACAATAACCCCTAAAAAGAGAGARAATTTGTCACAAAAATCTTACGG 11820
T Y KI KNNUPTI KR REIKTILTGCHTI K™*TF A
P I N * R TIPS KEU RIKT®* V TNIK S H
Y I KD Q * Q PNKERIKTFULTI KTLTIG

11821 ATACCCACAAARTATTAATATTTTAAAGACAAGTTCTTAACGCAATATACTTACGATTACC 11880
* P H K Y NY F KQ E LI ANY S H * H
R HTWNTITITIPFNZRNWNULVFQTTIUHTISI
Ir P T * L # L £ ET * S NR * I F AL P
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11881 GAATGCAGGTGGAGCATTATCAAAACTCCGATAARACAATTTAAATTTTGACGAACCTTA 11940
S VDV EYYNSO QZ®PT* KTLWNUILVAUOQTF
A * T WRTTITI KILSNGQ®*TI * F Q K S
K R GG RUL L K S A I KNVFIKF S s P 1

11941 TCCACCGCACGGTCAATAACTTCAGAGGGTTTAAGTTAGTTTTARCTGACTARCACTTTAC 12000
L HR AL * QLRGU FETIIULTIZSUGQHS I
Y T A HWUNWNVTFDGULWNIULT®* F QS I HF
P P TGTTISTEWTI *DVF NV S TV F H

12001 ACGATTACAACAAAACAATTTAACAAATGTCGTAAACGTACAACGAAGATTAAGATTCRA 12060
H * HQ KTULNDNVANA BAIUHGQI K * N * T
T § I N N Q * I T * L M QM NS R IUZPRIL
A L TT KNV FQ KCUCIXUCTA ATEBULTETLN

12061 CACCGTCATAACATCACAAAATGTATTACTTTATGATAGATGAAGTCTAAACTCACATCG 12120
T A TN Y H KV Y HF VI * KL NS HL
¢ P L I T TN * M I F Y * R S * I Q T Y
H CY QLTI K CILS I S DV E S KL TA

12121 AAAACTATTCGAACGAGTTAATAACTAACAAAATAAGCGGTTAGGACGACGTCAACTATG 12180
K Q YA Q E T I S Q KTIIRUWDQQULOQQY
S K I L K S L *# Q NN * EG IR S CNI
K § L §$ A * NNTITI KW NALGA AR ATS V

12181 ATTCACAGAACGTTCATATCTACTTCAATCGCTACTAATACAAGTTCTATCATGGCAAAA 12240
* T D Q L Y L HL * RHNUBHETULYYRK
S L TKOCTJYTIVFNAITITINILTITGN
L HR AL IS STULS S *T * S L V TK

12241 CGTCCGAAACGTTTCACTCAAACATTTATACCGATCAAAACAACTTATACTTCAGCGTTT 12300
A P KA FHTOQULY P« NQQ I HL R L
QL $ QL TL K Y I HSTI KNTFTITFTDC
¢ A KCL SN NTUVPF I ALIKTSY ST ATF

12301 CTTTTTAAACCGACTACGATTTTTATCACCAAGACAATTAGTTGTTGTCTATTTTGTCAA 12360
S FNPQH*F Y HNSGQ™*DVV S L VT
L FI QS I §F I TTIRNIULILULYTFL
F F X A §$S AL F L P ETUL * CCTI F CN

12361 TCTTTTTCGTACATTATATCGATTCAGACACATACTTGCACTATTTCGACATCGAGCGTT 12420
L F LMY YL * TQTHVHYULAGQQTILEC
* F FCTTIUVYSILRHTIVFTTITF S Y S A
S FAHLTIALDTTYSURSULATA ATRIL
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12421 TGAACTTGCATACCGTCTGGATCGTGAATGATTGTACATATTTCTCCGAGCCTAATTACT 12480
voogVvVvy?pPL GGL V * + CTYULPE S * H
F K F TH CV * C K S V HTIU FULSUPNI
S S R I A S RAS VL MYUL S AURTIILS

12481 ATTCTTCTCATTTCAACAAAGGCGAAACGTCTGTTACGAARAATCGTACCAAGCATTTAA 12540
Y § §$ YL Q KRKA ASTULATIK®* CUPEYI
I L L T FNUNGS SO QLT CHIKI KA AU HUNTTF
L F L L, T TEAZ KT GCVISI KILMTUZRILN

12541 CCTATTAGTCCGAAATTTAAGATAAGACCTATTACGACAATTTCCAACACATGGAAACTC 12600
P YD PKULNT* E P Y HOQ* L NUHUVIK S
0 I 1 L § * I RNQITI SHNVFTTYRQ
S L * A K F BEI RS LATULUPOQTSGKL

12601 ACGATAAGGTCGTAACCGACGATTATGAAATTGATATCATTATGGTCTATTTGTTCAAAA 12660
H ~ EL M P Q * Y KL * L L VL Y V L K
T § N W CQ S S I S * 8§ Y Y Y W I F L N
A I G ANAALV KV ITTTIGS L CTK

12661 ACTATTTCAACAACTATTACAAATACAATGTATACGACCATCACATACCGTATATGTCTG 12720
Q YL Q Q YHKH*MHQYHTIA AYV S
K I FNNTITIWNINZGCTIS STTYUPMYL
$s L TTSULT»* TV Y AUPULTHTCTITCUV

12721 ACAAGTTCTACGACTACCATAATTATTTGTCAATTGACTATAATCACAACTAAGATTAAC 12780
Q EL HQHY * Y VTILO QY *H QN * N
S ¥N L 1 s8I TWNIV FULO®*STINTWNIRTI
T * S A SPTILTLCUNU VSTITILTSEL Q

12781 CGGAGAACAATAGTAACGCTTGTCCATATTACTTCAACGATTACGACAATACGTCTTATT 12840
A EQ * * Q S CTJYHTILOQT™*HG QS®*A AS Y
P RKNUDWNR RVYVEPTITITFUNSZSTISNIHTILTI
¢ RT I MATPFTILTYTULSTALA ATTIGC CTFL

12841 ACTCAACTACGGAGTATTTAATTTTTATGTTCAACAATTATCACCAAGACTATACTTAAC 12900
H T S A E Y I L F VL QQ * Y HNGQY SN
I L Q H RMVF * F Y L NWNTITTTR RTIMHI
S NI G * L NF I CTTULTULUPESTIF Q

12901 ATTATAAGGATGAGTTACAATAATATTATTACCATCATCACCATCTTATCAAATACGACA 12960
Y YE * EI NNJYYUHYYHYVFULIKHZQQ
T I NR § L TTITI I I TTTTSYNTIS
L I GV * H * * L L P L L P LI T * A T
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12961 AGAATCACTACAACTACCAGAATTCATATGATTCTATTACTTTCTACTACCTTTAACACA 13020
E * HH Q HD * T Y * S L S L HHF N H
N KT I NTITIKULTISULYHFTIISTIT
R L 8§ T S P RULY VLI TIF S S P F QT

13021 ACAARATCTCGAACTAGGAGGAACATTTAAAAGATATGTTCTACAATTCCCTGAATTTTA 13080
Q K L A QDEIKYTIXK®*VLHT* P V * F
N N * L K I RRTUPFKRYULINULSKF
T K S § 8§ GG QLUNETICSTTULUZPSTULTI

13081 ATTCATAGAAATARAATAATTTCCTACATTGTGAAATCGATCTCCCACCCAACAACCATG 13140
* T D KN * * L I ¥YCI KTULT®*TULTU POQUOQ Y
N L I KI KNTFSTVS*S S PPNNT
L YR * KILPHILVYVIE KA ALTEPHTTT® PV

13141 AAATAGAAGTTGTTAATCTAACGTCCGACCACAACGATGACTCATACGTCGATTAAGAAG 13200
K I KL L * I AP QHOQ* QT HIUL * N K
S§S *R* C NS QL STWNSZSSTULIUCS IR
K DEVI1ILNTZCAPTA AV S YA ATLTEE

13201 ATATGAAAGTAATACACGTAARAGACATCTAGGATTCTTTTGAATAAATCTAATATATGT 13260
* V Xx.M T HMK QLD * S F KNILWN YV
R Y K * * T C KR Y I RULF S I * I 1 Y
I S ENHANETSGLVFV * K S * I C

13261 TGTTCCACCACATGGATATTAATTAACACAATTTTACGAGACACTAGTACGACCATGACC 13320
VL HHV * L * NH* FARUHUDUHGOGQTYQ
L' L TTYURYNITNVFHETTIMMS ST S
c P PTGTIIIULOQTULTISQQS * A P V P

13321 ATACCGGTAATGATAATTTGGACTCCGATGATAATTGGTTCTAAGAATACCACCACGGAG 13380
Y P W * * *+ Vv Q P *# * * G L N K H H H R
T H GNSNTFIRILSSNUVILTIRITTG
I A MV IULGSA AV VIILUWSET®*TUPUZPAE

13381 TCAAACATAAATAACGGCACGTGCACATCTCGTAGGTCTACATCTACCATATACATTTAA 13440
L K Y K NGHV HLADTULHILUHY I VYI
* NT NI ATOCTVYULMWTIYTITUVYTTF
T Q I * Q RARTSOCG ST S PIHTULN

13441 TGCACCATTTARACATGTTCAGGGAAACCCATATTTTCTAGGATAAGARATACACAATTG 13500
VHYTIOQUVILGI KU ®PYULULUD* EKUHTL
*T T F K Y L DRQTYV FTIRNIKTIIH *
R P L NTOCTS GI KU PTITV FSGTIURT®*TNUV
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13501 TGTACTACAAACAGTTCAGACACCARAAACCTCTCTACCGTCAACAAGGACACATCCAAG 13560
VHHIKUDILUZRUHNIKSTILHT CNNU RUHILN
¢cM I NTIULDTTI KO®PSIATTGTY T
¢ $s TOQ * T QP K QUL S PL QE QT P E

13561 TTCACAGCGACAAGTTAGATTTCTAAATTTAAAARATTTGCCCAAGCCCCATGATCACAC 13620
L HR QEBTI * L NILWNZIEKILRTTR RUPUVILT
* T D S NLRVF I * I K * VP EUPY * H
L T AT * DILS KUV FI K XKXZPUPNUPTSTH

13621 TTACGGGCCGATCATGGGACACGATCACCAAATAGATGACTACAAGTTAATTCCCGTAAA 13680
FARSTGQATLUPI KDV ST *NILA AN
S HG AL V R.H* HNTI* QHETIIULUZPWM
I G P *Y 6GTSTTO™*RSINIL®*XZPCHK

13681 CTGTAAACATTATGGTTATCTCGACCATATCCAAATATAATATTTCACTTAACAACGGCA 13740
S M QL VLLAPTIZP®PEKY *LTTFOGQAO QR
Q C K Y YW UYULOGQVYTILNTIDNTZYTULSU®NUNG
VNTTIGTISSTJYTT®*TITITFUHTETTA AT

13741 AAAGTCGCATATCTACTGCTGCCATTATTTAACCTATTCAAGAAACAACAGTTTTCTTGA 13800
K * R I $ § S PLLUNSULWNIKTTULLUV
N E A Y LHRIRYYTIUPYTRUO QAU QT™*F F
K L T Y IV VTTIUVFOQQTITULTEIZ KUNUDT F S S

13801 TTAAATCTTCAAATATTATTTCTCTTTTGAATAATACTCAACTGATTTTCAACACCACAA 13860
L K $T*LL S F V* * § N VLULQUPT
*N L L KY YL S F KNHTS * F NUHH
I *# F NI I FLFSITIULOQSTFTTTN

13861 CACCGACTTGTACTAAAGARATGTAAACTATAACTACCATCAGCGCACGGTGTATATCAA 13920
T A S C S K KVNSTISPLRTGT CTIT
Q P Q VHNUER*MOQY QH Y DRAVTYHL
H S FMTIETZ KT CI KTINITTA AEHETUWMYN

13921 GCATCCTTAGAAAGTTITCATATGATACAATCTAGAAACGATACGTAACGCAGTARAACTA 13980
R L FREVFYUVINSZSURIGQ®*ANTZRT®* K S
E Y S D KU LT Y * TLD X S HMMATUDN Q
T P I K * L I S H * I K A I C Q T M K I

13981 GCATTACTAACAAGTTATAACACACTTTAAGARACACTCATACGACTAACATTTCTTAGG 14040
R'L 8§ Q EI NHSTIZRUGQSYA ASUOQOTLSTD
DY HNDNILTITHU FEI KUHTHU QNTVYTLI
T I I T * Y Q T F NI KTULTI S I TTFFG
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14041 ATGAAAAGATTCTTTCTAACCATACTAAAACAACTTTTAGGACTATAATAATTATATATA 14100
* K ELF S QY S KTSFOGSTITITULTIZY
RS K * S L NTHWNG GG QTFDQ Y * *~ Y I
vV K R L FIPITIIKNTFTITZRTINAINITZY]I

14101 TTTTTTAATCCGGGATAAAAATTATCTCGAAATGAATTATGACAGTAAAAACGTCTGTGG 14160
L F NP G TI KU LIULA AIKSILVTMUI KA AS YV
Y F I L 6 * K * Y L KV * Y Q * K QL C
F F » ARNJIKTI S S * K I S DNJIKIZGCUVGEC

14161 AATCAACTTCATCCAAATCAACCACAAAATTGAAATCTATTGGTTCTAAACATACCAGTT 14220
K TS TU®PKTPTI KV K SLWS KY P *
R L QL L NILOQHI KTULIEKTILYGTLNTHD
* NF YT* NTWNOM®*S * I VLIOQTITL

14221 ACCATACTAAAACCACTAAAATATGITTGTCGGGGTCCCAAACCACACCGTCAACGTCTA 14280
HY S KPS KICVAGTZPNZPTA ATAS
I TH N QHNT* V FL GULTGQHUZPILOQL
P I I KTTI K YLCGUWUPKTHG CNT GCI1

14281 AGAATGATAAGAATATACTACGGATACAACTGATACACAGTACATAATCTAACACTTAAT 14340
E * * E * I I G I NV I H<*TNSZSUGQSN
N K S N KY SA * TS *«* TDHTIIULNIUHI
R VvV I R I HHRHOQSHTMY * I T F =

14341 AAACAATTACTATCAATATCTGTTAAGCTAGAACATGTCATACTAAAATGACTAATGTTC 14400
NTULSL™*L CNZSUZ RTTCY S KUVS * [
I Q * HY N YV IRDUG QUVTHNT®*OQNC
KNI I TJIISULETIZ KTVYULTITIUI KT STIUVHL

14401 AATCTCAACAARATTATTCATAAAARTTCATAACCCCATACTTCATAGTAGGATTATGACAC 14460
N S NN LL Y KL Y QP I F Y * G L V T
T LTT * Y TN®*TNUPYSTUDUD * Y Q
* L Q K I L I KL I P THUILTIMUEKTISH

14461 CTAACACTATTACTATCCACATAATAAGTAACACGATTAAAATTATATGATAAATCATAC 14520
S Q $S L §$ L HI I * QAULI KULTISNIULTI
P N H Y HY T Y * ENUH # N * Y VvV I + Y
I T I I I P T NNMTS I KTI Y * KTH

14521 CAAARATGGATTATGAACAARACCAGGGGAACAATCTGTTTAAAAACATCTACCACATGGC 14580
T K LV QKU®PGRTTILT CTIZI KTSUZPTG
P K V * Y KN QDGOQ* VF KQULUHHV
N * R I 8T KTSG I KNSILNI KV YTITTYR
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14581 AAACAACAAAGATAACCAATGGTAATGTTTCTCAATCCACATCAATACTTGAATCTACAA 14640
N TTETI P * W * L §NPTTTIUFIKST
T Q Q K * Q NGNCILTIULUHIL®* S S L H
K NNPRNTUVMVFL*TJYNUHVYV * IN

14641 CTGTGTGTGGCAATAGCAAACAGAGAATTTCTAAATGAAGAAATACGTCGTCTAGGACGA 14700
S vV CR*RKIDRILSKSR™* A A S GA
Q C VG NDNTE* LNV E KHULTILDQ
v VvV TIT QR KT FTI * KKIOCOCTIURS

14701 TACGTGCAACGTAGACGATCACGAGACGAACTAAATGCTTGAACAACAARATCACATCGAR 14760
I ¢CTADA AILA AR S S KURVY Q Q KILTA
* A RQ MQ* HEA AUGQNVFI KNN™®*HL
H V NCR ST S Q KTI * S8 S TTI KT Y S

14761 CGGTAATGTTCACCATATTTTAAAGTTTGACATTTTGGTCCATTGAAATTGGTTCTGAAR 14820
A M VL PI FN* VT FGU?PULI KIULWS K
Q w * L H YL I EF QL VLY S * G L S
G N CTTYVF KUL S Y F W TV KV L V K

14821 ATGCTCAAACAATTTTCATTTCCGAACAAATTTCTCCCATCATGTCAACTAAACTTTGTA 14880
* S NTLULLUL P KWNUILSUPULVTSKFC
K R T Q * F YL ST * L P Y YL QN S V
VL KNFTVFAQI KT FULTTZ CNTIUGQTFM

14881 AAAAAGARATGAGTTCTACCATTACGACGTTAATGACTAATATTAATAATATTCATATTA 14940
K K K v+* 8 PLAATIVS * L * * L YL
N K R * E L HY H QL * QN Y NNYTY
K E K § L I T I S CNJS I I I I I L I I

14941 AATGGATGATACCAACTATAATTCGTCAATAACAAACATAATCTTCAACAAATATTTATA 15000
K GV I TSI LCNUVNNTNSTT* L Y
NV * =« P QY * A TITOGQQTIIULILQQKYI
* R S HN I NL L * Q K Y * F NNTIVF I

15001 AAACTTTAAATACTACCACCAACATATGGTCGTAGTGTTCAATAACAATTATTAATACTA 15060
K s 1 *» s PP QI GADIC CTTITTULUL * §
N Q F KHHHNYVLMUVIL * Q * Y NH
K F N I I TTTYMWOC™* L NNINTITITITI

15061 TTTTCACGACCAATAGGTAAATTATTTAAACCATTTCGGTCTGAAATAATACTCCGTAAT 15120
L L AP * GNILILWNUPILA ALS®™* * § AN
Y FHQNIDM®™®* Y I QYL WV KNUHUZPWM
F T S TT1IWIKIVFIKTVFG S KTITIIULC *
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15121 AGTAAACTCCTTGTCTTACTTTAAATACGTATATGATTTGCATTACAAGACGGGTGGAAT 15180
D N S S CVF S I * A Y VLRILTUZRGUVK
I M QP V S HF KHMY * VY HEAUWR
*' X L F L I FNIUGCTISV FTTINUG QGGG *

15181 TGAGTTTACTTAAATTTTATACGATAGTCACGATTCTTATCTCGAGCGTGACATCGTCCA 15240
v+ I F KF Y AIULALVFLARUVTA AP
L E F § NL I H* * H +* S YL ECOQULL
S L H I * F I S bTSULI S S A S Y CT

15241 CAAAGATAAGAATCATGATACTGTCCGGCTTACAAGGTAGTTTTTACAAACTTCTCATAT 15300
T E I R L V I VPRTINUWS®YPFHIKT FILI
H K « B *+ Y *+ § L GF T GDVF I NS S Y
N R N KT S HCASHEWMULTFTOGQILTY

15301 CGTCGATGGGCTCCACAAGGACAACAATATCCTTGGTGATTTARRATACCACCAACCCTG 15360
A A VRZPTOGTTTIUPV VLN * PP Q §
L L * GL HEQQ * L F W * I KHHNP
C §$ GS TUNUZRNNYSGSF FKTITTUPUV

15361 CTATACAATGCAGTAGAATATTTCCTACAACTGTTGGGACAAGAATACCCAACCCTAATA 15420
S I N R * R I F ST SULGTI RTIUPOGQS *
R Y T Vv DD * L PHQCGU QET™*PNUPN
I H * TM XK Y L I NV V R NI KUHTUP I I

15421 GGATTTACACTAGCACGATACGGTTTATAAAACGCATAACAATCATCAAATCAPAACCGG 15480
G L HS RA I GV FTII KU RTITULILIEKTIK KA
D * I HDH *# AL Y KA Y Q * ¥Y N L X P
R FTITS HWINOQQTWNNTT* NUOQG

15481 GCGTTTGTACTTAAAACAACAAGTGTACCACTATCTAAAATAGCGGAACGCTTACTTACA 15540
R L C S NOQQETUC®PSTLUNT®*RIRATFSH
G ¢ V HI KNNUVUHUHYTIIKDGU QS SHI1
A FMFIKTTH®*MTTISIZ KTIAZKT RTIEITFT

15541 CGAGTTCAAAACTCACTTTATCAATACACACCGCCAACGATAATACAATTCCGACCACCA 15600
A * T KL $ I TIHUPUPOGQ* * TL G P P
HEULIKSHT FULO™*THI RNSNUHS®*AQH
S L NQ T F Y NUHTA AT ATITIWNILUR RTT

15601 TGATCGTCACCACTACGTTGATGACGAAAACGATTAAGACAARAATTATATACAGTCCGA 15660
VL LPSAVYV VAKALTETTE KT LTIH* A
Y * ¢ HHHTIL* Q KQ «* N Q K* Y IDeP
S ATTTIOCS S S X S TIURUNZEKTITYTTLS
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15661 CAATGACGATTACAAACAAGAGAATACCGGACATTACCGGTATTCTAACTTCTAAATTCA 15720
T VAL T Q E R IAQUL P WL I S S KL
Q * Q * HKNE * PR Y HGY S QL NUL
N § S I NTURIKHGTTIAMILNWNTFTI * T

15721 TATGCGTTAAATGTTTTTGCGAATATGAGATTACARATAGCATGTCTAATACAACTAATA 15780
I R L KCFRIKYEULT* RV § * T § *
Y vVCNVF VSIS * HKDYULNUHUO QN
YA I * L FA * VRTIWNITTCGCTITINTII

15781 TGTAAACAATTACTCATAATACTTAAAAATACATTCGTAAAATCATACTACTAARACTCA 15840
VNTTLSY S NIKHLTC CIKTETITITITZKHTHEL
Y M Q * H T N H I KI YAN=* Y S S K S
C KN I LITITFJ KT ®*TTULMEKTHEHINO QT

15841 CTACTACCACAACAGACAATATTGAGACTAATACGATCATTCCCAATATATCGATTATAT 15900
s s pTTOGQ * L ES * AL L P * I A LI
H HHHQRNYS QNUH®*YPNYTL * Y
I I T NDTIVURTIISTULTTIUYSTI Y

15901 TCACAAAAAGTTGTTCAAAACATGATAGTCTTATTACAGAAATACAGACTTAGATTTACA 15960
L T K * CT XK Y * * F LTI KIDSUDTLH
L H K E VL XKTSD S Y HR* TOQTI * I
T N K L L N Q V IULTITIUDIKUHT RTFURTFT

15961 ACCCAACTTTTACTATAATGATTACCAGGAGTACTTAAAACAAGGGTTGTATGATACAAT 16020
Q TS F S I vL PG * S NQEWTCUVIN
N P Q FHY * + HDEUHTII KNGV Y * T
P NF I INSTITU RMEFIEKTGUELMSH*

16021 CAATTCTATCTACCACTAATACARATAAATGGTATAGGTCTAGGAAGATCTTAAAATCCT 16080
T LI &8 P S§ *# T * KG Y G S8 G ETUL I K P
L * S L HHNHKWNVMDILUDIK* F KL
N L ¥ I T1I I NI *# W I WIIRU RSNTZ*XS

16081 CGACCAACAAAACAACTACTAAATAACTTCTGACTGTCACAAGAAARCTATCTCGCGAAA 16140
A P Q K TS S KNFUV SL TR RIEKTISTRK
L Q NN Q Q HNTI S S QCHEIKSTLAS
§ T T KNI I * QL S V TN KQ Y L A K

16141 CATTCAGATCGATATCTACGAATGGGAAATCATGTAGTACTTTTACTTCTTATGGITTTT 16200
T L RA I § A «~ G KTTC * S F S 8§ Y WP
Q L DL * L K K GKULVDHT FHTILTIGTF
Y T *» s Y I §$ VR *YMMTF I F F VL F
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16201 CAGAAAGCACATATAAATCTTATATATTTTTTTGACATATTACTAGRACCATGAGTCTAG 16260
T K R TY K S Y I FF S YL S RUPUV *+ I
L R EH I NL I YL F VTVYHDGQYE S
D KTJYTI * I YFVF QI ITI KT STULD

16261 AATCTATCAATATCACAATAAAATTCATGAACACTACCARATTTCAAATGACTTCTTAGT 16320
K § L * L T I KL V Q S P KPF NV S S D
R L YN Y H * KLY KUHHNILT* Q L I
* I T I T NN * T S T I T * L K S F F *

16321 ARAATGTTCTTATACATAAATTTTTCACGGCACTACGTCTCACATCCACGTACGCAACARA 16380
N * L F I Y KPFF L ATTIUCLTU®PAUHTT
M K C S Y TNULVF HR S A S HLUHMTZPBRQ
K v L. IT H I * P TGHUHILT Y TCA ANN

16381 ACAAGTAGTGTTTGAAGAAACGCAACACCGTCAACATATGCATTCGGAAACAATACARACA 16440
Q EDCVEKRU QPULO QIR RILGTE KNHOQ
K NMVF K KANUHC CNYV Y A KTTIN
T * * L S RQTTATTT YTULRUGQ®* T T

16441 TTTACAACAATACTGGTACAATACCGTTGATTAGTATTTATACAAAACTCACAGAGTGGA 16500
L HQ * $S WTTIMAVULTZ* L YT XIULTTE G
Y I NN HGH * P L * DY I HK S HUZ RV
F T T 11 VvV M NHCS I MFPFTIWNOQTUD * R

16501 ATGCARACATTACGTGGATTGACACTACACTCACTACAGTGGTTTAATATARACCCGCCA 16560
* T QL AGLQSTULS TV LUNZYI KPP
K R K YHV *» § HHSHUHT™*WITINTPR R
VNTTIOCRUYVTTIMHTTIDTGT F * I Q AT

16561 TACAGAATGATAACACTTTTGGTATTTGGGGTAATAAGTAAATTCAATCAATACTTACCA 16620
I1 D * * QS FWUILGW* ENILUNTTITFP
Y T K S NHF GY V GNWNMO®*XTTIL * S H
HRVITV FVMPFGMTIO®* KIUL*NUHTIT

16621 TACCAGAAACCAAACATATTTGTTAGAACGTGCCCAAGTGGAATATATCTACTAARATTA 16680
I T K P KYULCDOQUV?PEGST™* I § 5 K L
Y PR QNTYVIKC CZPNVIEKTYTELUHN *
H D KTOQTIUPTILURART®*RTIVYTITIIZKTI

16681 TTCTATCGATCAACATTTACCTGTCTTCAACTACTAATACAAGACCGTTTACTCACATAA 16740
L T A LQULHV STS S * TURATFSHI
Y S L *NY I SLLQHUNUHEU PULUHTY
L Yy s T TV F P CFNITITIWNGQO GCTITLTN
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16741 CTTGCAAATTTCAATAAACGACGTCTTTGAGTTTTCCGTTGACTTCTCCGARAATTTGTT 16800
S R K F NNARASUV * FA VS S A KIULTC
Q VNLTTIOQQULFETFUZPILIOQTLUPIK * V
F T * L * K 8§ CF §$ L L C S F L S KTV FL

16801 TCGATACGAAGACGATGGTARRGTTCTCTAACAATCACTATCTCTTCAATAAAACACAACC 16860
L *A EAVM* S ITIULSULSTTIIKHQ
F §HK Qg * WEULSQ™*H Y LUL * KTN
A I S RS GNILILWNNTTISUPNNOGQT?®P

16861 CTCTGTCCATTTCAATTTGGTCGTCAATTATTTTTAATACAAAAGTCTCCGATGGTAAAA 16920
§ vV P L TL G OGS UL LF * T KUV P * W K
P S L YL * V VV * Y FNUHI KO™*TILSGN
L ¢CTFNVFWWI KTIPTITINTETGCAVMEK

16921 TGATCATGACCATTCTGTCAAAATCCACTCATACAAAAACTATTTTCACTTAATTGATIG 16980
VL V?PLVTIKZ PSYTI K STILIULSUNUVL
* * ¥ Q Y S L KL HTHIKOQYFH I L *
$ T S TULCN * TTILIDNIKTIV FTF *» S V

16981 CCACACATAATGGCGCGATGTTGATGAATATTTGAAAGATATCCACTACAAAAACAAAAT 17040
P T Y * RAV VYV *«* L §ETI P S TIKTEK
R HTNUGR™* L * K Y VK * L HHIK Q K
T H I V A S C 5§ 8 I FKRY TTINZK N *

17041 TGTAGTGTAAGACATCGATCAAATTCACGTGGATGTGAACAGGCTGTTCTCTTGATACGA 17100
vV DCETA ATLTI KUILAGUVYVS T GTCSF * A
LMV NQL®*UNIULHUV * V. Q GV L S S H
c*MRYST®*TCRZCIE KUDUWIULLVYVTIS

17101 TCATATTCTAARAAGATCACAAATATCACAAGGTAACCACAAAGTTTTATTACAACGATTA 17160
L I LNELT™* L TGNTWN * FLTA AL
*Y L I K * HKUYHEMMPTETF Y H Q *
T Y S KRTWHNTITNUWOHIEKTILTITINSTI

17161 ATAGTCGTGTAACCTTACTTTGCAATAACGTGACAAGTTCCAGGGGGACCATGCCCTTTC 17220
* * CM P I FR*QVTT®*PGGTPUV P F
N DACOQTFSVNUNTCGOQETLTUDGOQTYT PF
I L VNS SHFTTIASINTLTGERTT RS L

17221 AGAGTAGAACGATATCCAGATCGACAAATAATGATGIGTCGTGCACATCAAATATGACGA 17280
D * RA I PR AT * * «+ Vv A RTT * V A
T EDQ * L DL QKNS CULVUHLZEKTYQ
R M K S YT * S NTIUVV CCTTYW NTIS S
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17281 CGATCAGTACGACGACATCTACGTAACACACTTTTTCGAATATTCAAAAATTTATAATTG 17340
A L * A AT S A NUHS F A * L N K F I L
Q * DHQOQULHMTHTFTULIKT YT KTULY *
S T M S5 S Y I CQTUPFVF $§1I L K * I NV

17341 CTAACATGTGCATAATAAGGACGATTTCAAGCACATCTAACAATACTATTCAAATTTTAA 17400
§$ Q VRIIGATLTRTSOQ* S L NILI
R N Y VY * EQ * L EHLNNUHTYT * F
I T CTNNURSFNTYTITTITIULI KTV FN

17401 TTACTATGGTGAACATTCATACAAAAATGGTGTTATTTACGTAATGGTCTCAACCAATGT 17460
L § VV QLYTI KVUVIUVPFPFAWNGS SNTUV
* H Y W K Y THI K * WL L HMVYVY L TP *
I I G S TLINUIKGTCYTITCS®* WULQNC

17461 CTATAACAACAACAARCTACTTCAATCATACGAATGATTAATACTTAACAGACAATATTTA 17520
s I TTTSSTILISUVL * $§$ NUDTTIF
L Y Q ¢ Q QHL *YA* * NHTITOGQ™* L
I N NN NTVFWNTHIKS I IV F QURNIYTI

17521 CGAGCATAATTTCGATTTGTAATACATATATAACCTCTAGGACGAGTTAATGGACGTGGT 17580
A R I LALCT®*TYTIOPS GA * N GAG
H E Y * L * VvV N HI Y QL DB QETIUVJQV
§ TN F 8§ FMI1I Y IWNSTIURSIULT®*UPRTCW

17581 GCACACGACAACTCGTTCCCARGAAATCTTGGATCCGTGAAGTTAAGATAATGATTTTAT 17640
R T S NULUL PEIKSGULUCI KULETIUVTLI
VHATSOCPNI KLV * A § * N * * « F
T H Q Q AL TRT®*FURUZPV ETI RNST FY

17641 TACACAACAAATCCAGGACTATAGAARAACCCTTTAACAATATCCACAGGATTTCTTTAA 17700
I HQ K PG S I K KUZPVFQ * L HG UL S I
L T NNULUDOQY YR KZPFWNNYTUD* L F
H TT * TR IUDIKOQSTITTIUPTIRPFVFN

17701 CATCTTTGACAARGTCGTAACCAAATACTATTATTTGAGTTCCGATTTTTACTATTATCA 17760
T § vT EANT* S L L S L AL F S L L
Q L F Q KL M P KHY YV » p * P HY Y
Y F S N * CQNTITITIVFELSU FITITIT

17761 AGTAATACAAAATTTCATATAAAATTCCCTGTCTGTTGTGTACTCTCAAGTTCACGACAT 17820
ENHKULTYXULPCVV C S L ETLA AT
N MINOM®*LTIWNT®*PV S L VHSNTILHDQ
*'* T K F YI KL SLOCCMTLT*T S Y
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17821 TTATAAGTI‘GTCTATATAGATTAATCA'I'PTAAAAA’I'!'I'PCGATPAGGTCAAACC'I'T ATCA 17880
F I ~ ¢ I ¥ R I L L N K F A L G T OQ F L
L YEV S I DIL* Y I KULILT™* DULIK S Y
I N L L ¥ I * NTVF K * F S I WNUPTIT

17881 CGACAAAAATAATCAGGAATATTATCAGTCTTAATACAACGATTCGCACAAAATCCACAA 17940
"A T K I L G * L L ¢* F « T A L RTIKUP T
H Q K * * DK Y YD SNU HUQ™* A HIKTLH
§ N K NTRTITITULTITINUGSTULTNT®*TN

17941 GTTIGTGTTTGACATCTAAGACGAGTTCCAAGCCTTATACTAATACAATATATAAGTGTT 18000
* VCVTSEAO®* PESY S *# T TI VYEC
E F VF QLN OQETULNUPTIHNH®*TINUV
L CL S Y I RSLTR RV FTITITINYTI * L

18001 TGTCGTCTTTGTCGGGTAAGACAATTACAATTAGCTAAATTACAACGGTATTGATCTCGG 18060
VASVAWETIULTULRNILTAMMV VILA
F L L FLGWNUO QO®*HO®*DTI ** HQWIL * L
¢ ¢CF CGMRNTINTISI KTINGTYS S G

18061 TTCTTCCCGTAAAAAACACAATACTCATTATACGTTAATAAACTTAGAGAATTARAATAA 18120
L FPM KO QTTIULULTITGCNNSUDIR RIULIEKTI
W s P C K KH * S Y Y ATI I QTIE * N *
L L AN KTNUHTTIMHTIL®* K FRKTITZ KN

18121 TGAGATGGARATCTATTTTAAGTTTTAGTTTGAAATGGAGCAAACGTAACGTGTTGATTA 18180
VRGIK SL I *~ F * VKGRI KTGCOQUVV L
* EV KL Y F EFDF K YV ENA ANTCTL *
$§s *» R * I F N LI LS *RTQMAT¢CS I

18181 GAAAAATTTCTAACATCATTTTCAACGAATCCAATAGTAGGTCGCGTACGGGGGAGTAAA 18240
R KL S QL L L QI KUPT* * G A CAGTE N
D K * L N Y Y FNSLNDUDULA AHGT R M
K K F I T T F T A * T I MWURMGG * K

18241 AATCGTCAACTACTATTTATATTCCARTTACTTTTAAACCGACATTTAAATTTATAAACA 18300
K ATS §$LYLTTUILSV FEKATUFIKTFTIQQ
K L L QHY I YP* HFNUPQILNILY K
* ¢C NI I F I L NTIVFTIOQSYTI * INT

18301 CTTGGACAAAATTGTATAAGAGCAAATTATAGAGAATACCCAAMATTTAATCTAAACTGA 18360
S GT KV Y ERI KTIDA RTIUPIEKTILNSKUV
HV Q KL M NENUILTIE* PN * I L NS
F RN * CIURT®*YRI KU HTI KT F* I QS
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18361

18421

18481

18541

18601

18661

18721

18781

18841

GAACTACCAATAAGATTTAACAAATAATGATTTCTACTTCGGTAATTTGCACAATCTCCA
R S P * ELNUSNTIVILSSAMELTETTL?P
E Q HN N * I T * ¢« + L HLW * VH * L
K I T I RPOIEKUNZSTFTITFGUNTFTNS ST

ACCCAACCAAAACTACARCTCCCGCGAGTACGATGAGCGCTTTTGTAACCTTGTTTGAAA
QTP K S TS PA ¢« AV RS FMUZPVF K
N P Q NQ HQ PR EUH* ERFCOQVF L S

P NT K INILASMSSATFUVNSC VK

GGTGACGTTTATCCAAAAAGTTGACCACACCTAAAACATCAACTTCGATGACCGAATARAA
G s ¢CI P K EV PTS KTTSAUV P KN
E VA FLNIKULQHUPNO QLU QL ®* Q S I

W Q L YT K * § TH I K YNV F S S8 A * K

CGACTCTCTCTAACAATATGAAAATTTTTTTGACATCGATTTCGAGGAGGACCACTTTTT
A S L §SQ *V KLPFVTA ATLA AGTGT PSF
Q 0 S L NNJYZ KT*FTFOQTL*LETETGQTEHF
S L §$ I TI S KFTF S Y SF SRR RTTFF

AAATTTGTAAATTATGGGGAATACAGTTTTCCAGTTTTCACCCTATAACAATCTTAATCT
N L ¢ K I 6GRIUDVFUPT™*FH S ITULTIL

I * VNLVG* TULILUDFTUPY Q * F *
K FM * Y G KH* FTULULU®PINWNZSIT NS

TAACAAGTTTACAATAGACTAATAGAAAATCTGGAAAGACTATCACATCATAAATAATGA
I T * I N D S * R KSURESLTTNTIUWV

.F Q E F T I Q ND KL G KOQYHTILTI * =

N NL H* R I I K * V KRTITY YK KNS

ACCAGACGGTCAAAACTTGAATGAACAAATTCCATAARACGATTTAATCCGTCTCTCGAA
Q DAL KS S VQ KL Y KATLNUPTILS S8
K T Q WNOQ UV *# K NLTWNGQ* YL CL A
P R GTXKVF K ST * P I K S F * A S L K

TTAACATTACACACAAGATTAGCACGATGTACGATGTTAAGATCTTGACCAATAATACCA
L Q L THEULRUWARVH* L EULUWV P » = p
* N Y HTWN * DH*MS CN* F Q NNH
I TIHTRTITSCAUVYVY I RSSTTITIT

ACAACCGCGGTATCAATATGAACACTAATACACATATTAGGTGAATAACATCTATATGTT
Q QRWUL *V QS * TYLG S ITS STISC

N NA G Y N Y KHNUHTYDUV * QL Y V
T P A MTTI S TTIIHTITIWIKNYTIUVYLUL
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18901 GTCACCCCAATATGTCCAAGAAATTGATCATTAGTGCTATATTAAACATTACATGTATTT 18960
CH?P * VPEIKVLL * S 11 O0LTTCL
vV T PNJYLNKUL™* Y DRYULIKYHV Y
L P TICT R™* STIVIVYNTTIUVYMSTF

18961 CCACGTGTACAACGCAGTCGACTACGTTAATACTGAGCAACAAATCGTTAGATACTAACA 19020
P A CTOADA ASAIIUVRUGQIKA ATIT®* s @
L HVY HQTULOQHULS®*S ENINTILTLT RUHN
T C M NR * § I CNH S TT* CD I I T

19021 AAAACATTTAGACAATTAACCTTAAATCTCATAGGTTATTAAAGATTACTCCAGTCATAT 19080
K QL DPDTULOQUPI K SY G I IEULSTIULII
N K Y I Q * NSNULTUDILILIEK * H P * Y
K T FRNTIUZPTI* L I W YNZ RTITULUDTY

15081 TTATGTAGAACATCCAATAACGTCGCACAGTACGAATTTCGACGGTACGATACATTATCT 19140
F VDOQVLWNUNNUCRTMSULAARAMSU HTLITL
L Y M K Y TIAAH™*A A* L QW ATI VY Y
I ¢ R TP * Q L TDHI KTV F S G H* T I S

19141 ATGTTGAATACAATACTGTATCCGTTAGGATTTCCAAATCGAACACAGTTTCTAATACTT 19200
Y L KH * S MPLGILUPIE KA AOQTTULS * §
I ¢ s I N HCLOCD * L NL KU H* L N H
vvs* TTIUVYATIU RU FTO®*STUDUFTITITF

19201 AAATTTAAAATACTACGAAAAGGACATCGGTTCAGACAATTTGTCAATAAAATACAGATA 19260
N L N * S A KOGTA ALUDTULTUG CNWN * T *
I * T KHHKEOQLWTOQ?™* V TTIIKUHR
K F K I I §$ KR Y GG LRNTFUL* KTIDI

19261 CTACACGTATTTCTATTAAAATTTCTACCARATACATACAAAACCTTAACATTACAACTA 19320
§ T CL S L K UL SUPIKUHTINUG QTFIOQTLT S
HHA YL YN * L HNTIVYTI KSNTYHQ
I HM F I I K F I T * THZ KU PITTINTI

19321 TTTATAGGTAGATTAAGTTAACAAACATCTAAACTGTGAGCTCACAATTTATTTAATTTG 19380
LYG DL ETITOQLWNUSVRTNTFPFILNF
Y I DM ~» NL Q K Y I Q@ CELTILTYTIL
F I WR I * NNTSI KUV S S H®* I F * V

19381 GAAGGACCTACATTACCACCATCAAACATACAATTATTTGTACGTAAGGTATGATTAGGA 19440
R G P HLU&PUPILI K YTULLTG CANUWUVIL G
G EQ I YHHYNTHO®* Y VHMGTY *~ D
KRS TTITTT G QTINTIVFMC CEMMSTIR

FIG. 3 CONT'D



Patent Application Publication Feb. 16,2006 Sheet 94 of 201

19441

19501

19561

19621

19681

19741

19801

19861

19921

AAATGATCTTGACAAAAACTTTTAGAATTCGGATACGGAAARAAGATAATAAGTCTATGC
K VL VvV T K 8§ f R L GI G K K ~ ~ E § V

K ~ * F Q K Q F D * A * A K KIRNWNILY
K § S S N K F I KL RHIRIKETITI®=*TIR

GGAACACACATGCATCTACCAAATCTTAGATTTGTTCAACTAATGCAAGGAAATTCTTCG
G Q TYTS P KSDLCT S * TG KULL
A K HTRILMHNILTI®*VILAQNUZREIKTLTF

R T HV Y IT* F RVFDLNTIUVDNR®*SA

CGGTGAACATAGTGTGCCACATTAGATCCACCTCGACAAACAAGTTTCGTACGACTTCTT
AV QI VRHLURUPUPATWOGQETFTCA AS S

R WK Y * VTYDILHULOQI KNULAMHGQL
G S TDCU®?TTIO®*TSSNT™* L M S F F

ATAACATTGATGGAACTCAGAATATTATATCAATGATGTCGTCCGAAATGAARAACCCAA
Y QL *R SD * L I TV VAP KUVI KUGQT
I N Y § 6 Q T K Y Y L * * L L 8§ * K K P

I T Vv Vv KL RITIYNSOCCM® AIK S KU©PN

ATATTCTTAAAACTAAARATATTAAATACCTTGTGAAARATGATGCAATGTCTCAAATCTT
* L F KS K * L KHVFV KV VNUZCTLIK S
K ¥ S N Q N K Y NI § CK* * TV S N L
I L I K I K I I P VS K SR * L T * F

TTGCATTATATATTGAACCAATTACAACCAGTAATACTACCTGCATGTCCACTTARTGGA
F T 1 YL KTULTU®P * * S5 P RV P S NG

F R L I Y S P * HQDU N HUHVYYULUHTIUV
vVYyyYyIUVQNTINTMTITISTTCGCTTF * R

ACACGATAATACTTACTGTTTCAACAACAATTCTAATTATTACATCTATGACAATAAARA
Q A I I F SLTTTULTIILILTSUVTTI K
K H * * §$ H CL QQ * S *# Y HUL Y Q * K

T S N HI VF NUHNNILNTITIZYTI S NN K

TTTTTATTATGTAGTAAAGGATGATTATATCCACAACTTAACAAATGTTTTGCATCATAG
L F L VDNGVLTI AT SNNUVYVFRILTI
* F Y YMME®* * YL Q QI T®* L V Y Y

F I I ¢ * KR S T1I Y S NVFOQKCFTTD

GCCGTGGTGGGACTTGAATTCTARGAATCTTTAAACTTGTAACTATAAACAACCTTCGTA
R C W G S 5§ L I RL F KFM S I QQTFC
G AGG Q VYV * S E * F NS CQY KNGS A
P VVRFKILUNI KIS STIOQVNTINTUPTILM
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19981 CAGGACACCCTAATACAATTTCTATCAAACARAACATCAAGGTGAATACCACAAACATTT 20040
T R H S * T L S L KN QL EV * P T QL
H G T PWNH* L YNTXK Y NWKHUHKY
D QP I I NF ITJQI KT TTG S5 I TTNTFP

20041 ATGTGTCTAAACTTCAAGTAGCTTTTAAACTTATATGAAAAACTACCAGCACTGTGACCG 20100
Y VS KF NMSPF KUV FI S K S PR S VP
I CL N ST * RFUN S Y V KQHDHUZCQ
vV ¢I QL BEBEDVF I QI Y KKXKTITTV S A

20101 CGAAATCTTCGARAATCTTTTCGTTCTTTACCACAAAAATAATCATGACTTITTAATTCA 20160
A K S AKLPFALUVPFZPTI KTIULUVSVFNIL
R KL L K * F L L FHHIK * * Y Q F I L
S * F S K S FCSITWNIXW NTSF FUF *+ T

20161 TCCAATAGTTACTAATTTCCAGGCGTTGCTCGACTARATTTACCACACTAACACCTATTT 20220
L ND I I LPGUCWRASI KT FUPTTITSL
Yy T I L § * L DAV ILOQONILUHUHESI~GQU®PY
p * » H N F TRULS S I * I THWNUHTIF

20221 CAACCTCTTGAGTTTCAACTCAAAACCAAGCGATACTCTTTTCTACCACTGCTACAATAG 20280
T PS S L TSNGQNATITLTFSUPS S TI
L QL V * L QT KTIR®* S F L HHRUH*
N S F EFNILI KUZPESHS SV FITUVTINTLD

20281 AAGTCGGCTTGTCTGTCGGATACGAGTTCGGTAATGACCTCGGGTGTTCCATTAGATCCA 20340
K LRV S L RHEILWO®* QL G CU®PUL R P
R * G FLCGTISULGNUSSGV L YDL
E A S CVA A ¢ AMV PAWILTTI*T

20341 CCATTAACGCGCCCATTACAGTAACCATTACTACGAGATTGTGCAARAATGATAGARATGA 20400
P L QA PLTMZPILSAIRUVIRERIEIEKUVIIKUV
H Y NR P YH * Q YHHETLVN * ¥ R *
T I AR T I DWNTTII S * CTXK S DK S

20401 GTCTCAGCACATAACAGTTCAAAACTTGGAGCGAGTCTAAATCTTGCCCTAAAATAACTA 20460
*L R T N D L K S GRE S K SR S K TI S8
E S DHITULWNGQVYVY E SLNILUYV PN * Q
L TTYQ* T KV FRAM®*T®* PF P I KNI

20461 TACCTACTATTAGACAARTAACGATTTATACCAAATCTTCTGATACGTAAACTAGTATAT 20520
I §$ §$§ LR NI ALJYU©PIKZSS * ADNGS I
Y P HY DT * Q *# I HNL L S HMOQDY
H I I I Q KN S F I T F UV I CKIMZY
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20521

20581

20641

20701

20761

20821

20881

20941

21001

CAAATACCATCARAATTGGTATTTCAATATCCTCCARACGTAAARCGARTATCCGAATAAA
T * P L KL WLTTIUPUPI KT CIK K STIU PIKN
L K H YN * G YL * L L N AN A * L § I

N I T TI KV MPFNYS ST GQMZQI KYA + K

GCATCCTTTTTTTTTAGATTAAACAATTAAGTTCTCAAARATGTCATACTAAGATCATRA
R L F F FDILI KUNTI®*SNIZKTZ CYSETLI

E Y S5 F F I ¢# NTULETU LTI KUVTHN *+ Y
T P FF FRIAQ*“NILILIKT®* L I IRTN

GTAAGTATAAAATAATGACTAGTCCTCACACCATCATCATTCTCACAAACATGTCAATAR
* EY K I VS§S * S HZPILILLILTGQUVTTI
E N M N™* * QD PTHYYYSHIE KTYUL *
M *# I K NS I LLTTTTULTWNTCNN

CTAARTAATAATCTACTAAAACAAAGATAACAATTCAGTAATTTARACTCAACACAATCA
§ K NN S S KTEITULDWNTFI KULOQTTL
Q N I I L HNQIK * Q * T MULNS N H *

I + * * I I K NRNWNUL®* * I QT TNT

TTTCAACAATTATAATTACAACTAARATTCCTAAAAGTTAAATACAACACCACATTACTA
L TTULIULTS S KULSK* NTIWNUHUHETILS
Y L ¢ * Y * HQWN * P NETI*TTTVYH
F N NI NINTIIKILTIUI KU LIKUHOQUZPTTITI

TTATTTTAATACTGAARAATAGGATTTTACGTTCGGTGATTACTAACCTTTGGACCGATA
L L I I VvV K * G LI CBAV L S QFG p *
Y Y F * $§$ K KD * FALW®* HNS UV Q S
I FNHS KIURVPFHILGSTITIUPTFURA ALI

AGATACGGACAAAACATATTCATAAACTTACAAGGTAATCTCTCTCAGAGAAATACCTTA
E I GT K YL Y K FTGNSULTEIKHTF
N *+ A Q0 KT YT®NUGSHEMILSILR RIKTIS
R HRNOQTIULTIOQTIWNWWM®*TIL S DUR * P I

ATACCATTTGGATAATTAARACGGATGTCCGACATACTACTTACAACGATTCATGTGAGTT
* P L GILKGV P OQTITIVFTA ATLYV *
N HY V * « NA * L § Y S S HQ * T C E
I T F R NI Q RCATUHUHTIW®NSGSILUVSTL

AATACAGTCATAAACTTATGATGTTGTAATCGACAAGGRCAATTATACGCACAAAATGTA
N H *» Y K F VV VNATGTULTIURTIKC
I I DT NS Y * L ML QEQ * Y A HIKV

*T L I QI § C C * S N RNTIMHTN+*+ M
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21061 AATCCACGTCCCAGACTATTTCTTCATCGAGGTCCAAGACGACARAATTCTGTCACCAAT 21120
K P A PDSL ST AGUPE A T KL C H N
N L HL T QY L L L ELNGQOQI KTULV TT
*T C PRI FF Y S WT RSN * S L P *

21121 GGTAGACCATCATAAGAACATCTATTACTAAATTTGGGTAAACAATCGCTATCAAATCAA 21180
G b PL I RTSULS KV FGNTIULSUL KT
vV M QY Y EQL Y HNILGMQT™* RYNIL
W R TTNIKY I ITI * VWK KNATIT * N

21181 TGAATAAAACCTCTAACATACTGAAATGGTAAACTAACAGTAACCCTAAACTATTATAGA 21240
v *+ K P S QI VKGNSGQ®* QS KITID
* K N QL NY S KV MQNUDNTPWNGSILI
§ I K § I TH S * W K I TMUPTI QY YR

21241 CTATACATACTAGGAGAATGATTTTTATAACCACTAATATTACACTCATTCCTACCCAAA 21300
§ 1 Y S$SGURVL FIUPS *LTULILS S PN
QYT HDE * * F Y QHNTYHS Y P HT
1 HI I RKSTFTINTTITITIHTULTIZPK

21301 AAATGAATGTAAACAGTAAATTAAGCACTATTTAATAGAAACCCACCATCACATCGATAT 21360
K v * M Q *» K I RSULNDI KUPUPLTA ATTI
K + K C K D NLEWH Y I I K P H Y H L *
K s v N TM*NTTITF*RQTTTY S Y

21361 TTTTAATGTCTCAAAAGAACCTTACGACTAAATATATTTAATTACTCAACAAAARCGTAAR 21420
F I VvV sS NZEOGQTFA ASI KYULNTIULAG QI KA AN
L F * L T K K S HQWNTI YTIULSUNNO QM
FNCLIKRZPTIOSTIO®*TIVF * HTTIKCK

21421 ACCTGTCAAAAAACATGATTACATTTACGAAGAAGATCACTTCCCAAARAATTATCCATAT 21480
Q vV T KQ VLTV FATEETLS PNIEKTIU®PI
K § L K K Y * HL HKI K ®* HLTTI KIULTULY
P CN KT STI Y I SRRTTF FUPIKT* Y TY

21481 TTAATGGACCCATTTAGAAGAAAACTTTATCTACCGTTACAATACGTACGATTGATAAAC 21540
F * R P L P E K SIS PULTTICATL * K
L NG P Y I KK Q FLHCH * A K * SN
I VQ T F R RKF Y I A I N HM S V I Q

21541 AAAACCTCTTTATCATGTTGTACCTTACCGCCACGAATATCAAATAARACTATACTGATTT 21600
N Q L F L VVHTFUPZPAO®*TL KNS TIUVIL
T K § F Y YL M S HRHIEKYNTIGQY S *
K P S§ I TCCUZPTIA AT STIT* KTI HSTF
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21601 AAAAGAAACTTTAACCGACCGTGACGACAACAATTAAATTCTGGTCTAGTTAATTTACTA 21660
N E K F NAPVATTULI KILTGS S * NTF §
I K K S I POQCQOQQ*¥NILV.LDTIULH
K R Q F Q s A 8§ 8 NNTI* S WIL * I 1

21661 AATCAAATAAGAGAATAACTTTCTCCATTTAATAATCAAGCGCTATGCGCATTTCTCTAA 21720
KT * ERI SLPILNUPNTWIRSUVRTILSI
N L K N E* Q FLY I IULEUZRYA ATYTLS
* NI R KNVPF S TUVF * * NA I RTF L N

21721 AAACAACCACTATCAGAACATTTATGAACAATCTAGAGTAATTTAGATTTGATACAATTA 21780
K T P S LRTUVFVQ* I ENUPFRUPFOZ*TIL
K Q Q H Y D QLYK KNSU RMILUDILSH *
K N T I T XKYTISTULUD* * I &« V I NI

21781 ATAAARAAATAAARAAATAAAGACAATACCAAAATTACTTGGAGAATTACAACACAGAGT 21840
*+ K K I K KNRUNUHNT**HVE * HOQTE
N N K * KK IETTITU KTITFR RTEKTIUNIHTE R
I K K N K * KQ *P KLSGRTUILTTTD *

21841 AAATTTGGTACTGACCAAAAATAAACCACTATCAGCAAGACTAACATTGGTATAATTATT 21900
N L GH ST KIQHUYDWNA GQNYGY * Y
M * VM VePK*KXKTITTHZ RTITUVMNENI
K F WS QNKWNUPSULRE S QLW I L L

21901 AAATTTTTAATTTTTAAAACTAATAAACCTATAAGTGGGATCAAACACGTTGTTACCATT 21960
N L F * FNOQONUZNZPYTETGT*NTTC CTCHY
I * FN F I KTITIJQTINVRTIGQA AVTIT
K F I L FKS®* KSTI*GGULI KHILTILTPL

21961 CTAAAGTAGATCACGGCCACTAAGATAAARATTCTCAAAAGTAAAGTGAGCTAAAATATT 22020
S KM * HRHNOP®* K * S NEN * E. I K Y
L N * RTOGTTIUZRDNIZKILTI KMES S KTII
I E DL AP S E I KL L K * KV RN * L

22021 AATGTGACCGCTTCCACTAGTTTAATAAAAAATACTCCCACAATTAAAATTAGGAATAGT 22080
N CQ R L HDVF * KKHUPH * N * D KD
I v s A F TI LDNU NI KTIULTWNTIIKTIRI
* VPSS PSS * I I K* S P TTUILI KTLG * =

22081 ATCTAAATTCACAAAAGGATTACCATCATTACTACATACCGAAGAATTGTTCCATTCTAA 22140
Yy I * T N E * HY Y HUHTIAE * CUPULTI
M S KL T KR ITTTTITI Y P KKV L Y §
L NL HK GULPILULSTHSURILULTTULN
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22141

22201

22261

22321

22381

22441

22501

22561

22621

AATAGCACGGAATATAAGATTATACCGGAAAAAAGCAATAGAATCAAAACAACTATAAGG
K DHRTIMNT®*JYZPRIEKTENTDS®* K OQOQ Y E
K I TG * I R ¥ H G K KTTI K S KUNTIN
* R AKYETLTIR ATE KT KT RT®*RVYVKTSTIG

AATATTACAAAGAGAAAGATTCAAATTAAGAACATTTTCACTATAAAATAGTGAATTGTT
K YHKZEIK®* T * NKYFHY K IV +
R I I NR KURULIKTIWRTVFTTIN™** K V
* L T E R E L NL EOQLL S§1I KD S L L

AGGATAAAAATAATTAATAAGATTCCTTCAAATAAAATGAAATAATCCAACAAGAGAAAT
D * K * * NN * PLIKWN™* KTIUL NNE K

I RN KNTITIRILUVFNIIKS * * T TR K
G I XK I L * E L ST * KV KNP Q E R *

AAATCATGGCGAAACGGAAAAATTTAGATTGAAATCAGTCATGATAATATTGTATCTATG
N L VA KGIK™* I * S * DTS NYCTUL Y
I *» YR KAKIKVFRV KTULUVITIUVYI
K T GG S Q R KL DL KL *~ Y *» + L M § V

ACCGAGACAAATACCAAAAAGATTACAACAAATAGGACTAAATCTGACATAAATATAAAG
Q S QO KHNIK * HOQOIKDQNILS Y K Y K
S ARNTITI KU RTINNIWRTIM®*UVTNTIN

P ET * P KEULTT™* G S K S§S§ QI * I B

AGAATTTGGTCCAAGAATATTTCAAAGGTGGTGACGTGGARAAAATAGGAATGGATGATT
E * V L N K Y L K W W Q V K K I R V * «

R K F W T RTIVFWNGG G S CRIEK®*GT™* R S
R L G P E * L TEVVYV AGI KK KDI KGUV L

TCGAGAGACAAAACTATTTAGATTTGTTARACATGGACATGTCCAACAACTAAGATCTAC
L E R N Q Y I * V I Q V Q V P Q Q N * I

F S ET K I FPRPF L KJYURUYULNWNKNTIRS
A R Q K § LDLCWNTGTT CTT S E L H

CTTGTTGCTCGCACGGAGTCTATARAGAAATAGACAACGTACAGTTAACGGTATAACAAT

S CRAHRILYIKI KTI QQMDTIAMNN

P VVLTG™*IU NI RD*RUNZCTULAOQWTIT
F L S R A B S I EIKUDTA AH®*NGYQ *

AAAAGCGTTAAGAAGACGATTAATACAACCGTTCATACTATAATTGGTGCCACTATCACC

N E CN KQ *NH QCTH Y * GRUH Y H

I KA I RR STI I NALTITINWVVYVTTIT
K R L E E AL * T&PUL Y S I L WP S L P
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22681 AAAATAAAGATAARATAGACCAGAAAATATATTACAAAGAACATAAAGTATAATACCACA 22740
N * K * K I Q D KTI Y H KK Y KMNUHH
T K NRN* RTIK * I I NRTN* I I T
K I E I KD PRIKYUL TEGQTIZETY * P T

22741 TAAAAATATACTATTAAAATGTAGGTAAACCGGGATAATAAGAAAACCATCCACAGGATG 22800
I K I HY N * MW KARNNIKGQY T D *
Y K * I I IT KCGNUPGTIIURIKTUPTR
N K Y SL KVDMOQG™* * E KPULUHGUV

22801 TAGAAGATAATAATTTGTAGGTTAAACACAAATACTAAAAAACGGATAATAAAATGTTCC 22860
M K * * * vV DL KHIKUHUNI KA AM®* *» K VL
CRRNUNVFMWNTNTITIIKA QR RNIN*IL
D EI I L CGTIQT™* S KK KGTII I KTCTP

22861 ATAAAATAATACAAATCGAAATGAAAAACAACAAAAAGATAATAAAAACAATATATIGCT 22920
Y K I I NL KV KOQQKETITII KTTITYR
T N * *# T »« § ~ K K N N K * * KX Q * I V
I K NHKAIKS KTTI K RNNIKNYTL S

22921 ATTTAGAGTAATTTAGATTTGTACAATAATTAATAAAAATARAACGGATGTTGTAATCGA 22980
Y I ENFRFMNNTITIIZ KTIZ KTG GV VNA
I F RMILDULO CTTIUL®* K * KAO* L ML
L p* * I *+ V H * «* N NKNUOQU RU CTC * 8

22981 CAATATCCACTAAAATTAACATGATTAAAACGATAATTACTAAMATTTGTGGTCTCAAGGA 23040
T I P S KL Q VL KATITUILSI K F UV VTG
Q * L H N * NY * N Q * * HNILUG CMWIL E
N Y TTIU KTITZ STII K SNTITIM®®XUVGCNR

23041 GCGTATTCACTCATACAACACCTACAAARGAATACCAAACCCATGTATAATATATGAACTA 23100
R ML SYTTSTESX*XUPKU©PUVY * I 8§ 8§
E CL HTHQUPHI KI KU HNUPUYMUNTYVQQ
A Y TUL I NUBHTINRITOGQTT CTITIVYZIKTI

23101 GCACAAATAAATTTATGATGATATAATAAATGACCAATAAAGGGATTTAGACCACGGTTA 23160
R T * K F VvV I NNV P * K G L D P AL
D HKUNILY* * J I * Q NNG®* I Q H W
T NI * I § S Y * K S TTIEWZRTFURTGTI

23161 AAATCCCTAGATAGAAATTTTCCATGATGTATAAACTCATGAGAAACCATAGTCTTTGGG 23220
K L S R DKV FU©PV VY KL V ROQY * F G
N * P DI KL LY *M©NSYEIZKTTUDSV
K P I * R * F TS CTI QTSI KU®PTIULTF G
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23221 AAAAATAGACTAAAATTATTACCATAAAAAAGATCTCAATTCTTATGATTCAACATACAA 23280
K K D S K L L P I KELTIULF VLNYT
R K I QN * Y H Y KK * L * 8§ Y * T T H
K * R I K I I TWNJI KU RSNILTISULAGQTIN

23281 TTATTTTGAAACATATCACTCAAATCATGATATCAATATCCATCACAAAAATAATTGTTG 23340
L L V X YL S NLVITTZIU®PULTI KTILTL
*Y F K TYHT* Y * L * L Y HZK K * * C
I F $ QI TULI KT S YWNZYTTNIZ KNV VUV

23341 AGAATATGATAACAACAAGTTGGAGTATTACCACAAAACCTCTAATGTCGAACAGTTATG 23400
E * VvV I TT* G * L PTIK S I VaAaAaQ * Y
S K Y-* Q Q E VEYHHIKUZPS * L KD I
R I S N NNILRMITNGQTLNUCGCSTLUV

23401 TGATACACACTCATAGGAGTATGATAAACATTTAGATTTCCATCAAGAGCATTACTTAGA 23460
vV I H$ Y GG * VI QLDULUPULET RTILSTD
C * T H TDE Y * K Y I * L YNUE EUVYUHI
S HTUL I RM S NTVFRVFTTIRTTIFR

23461 ACCGTAAAACTATTTAGACTTGGAARACACAGACAAGTTCTTTTTAAAATGAATATTACAA 23520
Q ¢ K §$ L D S G KHRWMNULTFF KV * L T
K ANOQYIQV KTDT* S F N * K Y H
P M KI FRFRQTOQEULTFTIIKS STITIN

23521 AGATGTCTAACCAACATAAAAGTAAAAATAGTTCTTGCACCGTGAAAAATACGAATAATA 23580
E VS QNY K * K * * S R P V K * A * =
K * L NTTNUZ EBENIZ KDTILV HCIKIKUHIKN
R CI P QI KM I KTIULTFTA ASI KIS STII

23581 CGACTAAGACCGTACGGATGATGAAAAAATAAATCAAACATAGAACCATGAGAAAATAGA 23640
A S EPMGUV YV KKNULIKYU RUPUVR RIKTD
HQNOQCAT™* * KKI* NTDOQOYET KTI
S I RAHRSSK®* KTOQTII KXKTSTZ K * R

23641 GTAATAATACAAAACGGAAACTGAACATTACGATATAGAAGATTATGACTATTACTCTGA 23700
* *» * T KG KV QLATIDTETLVSTUL SV
E NNHKAIKSKVYH* I K * Y D YH S
M I I NQR QS TTISYRRTISTITIILS

23701 AATGTTATAACCCAGTGTGGAAACAGATTTGCGGTTATAGAAGAATTTAAACTGTTGGCA 23760
K ¢ Y Q TV G KDULRWYU R RILNISTLR R
K v I NP * V KT®* V GIUDE®*TIOQCG
* L T PDCRQRPFALTIZIKTE KT FI KUVVYVYT
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23761 CCACAATAATGATTACGACAACTAACAAGATCATCAAAGAAATCGCTCTAAGTTACATTT 23820
P T I VLATS S OQETLTLTEKTEKTELSTI®*HL
HH* *« +«* HQOQUNNS®*“TYUNE RS ®*RSTETI]Y
T NNSISNTITRTTET KA ATLNTILTF

23821 TGATTTAGAAATAATGGATTATGACCACAAATACTGAATAGACCAAAATGACAATTCGGA 213880
vV L p X NG L V P T * § KD P KV T IL G
F *» I K I V * Y Q HKUHS I QN * Q * A
S FR* * RIS TNIUV®*RTIKSNILR

23881 CAACGTTGACATGTAGCAGCATAAGGACTAAATGGACTAACACTGTAACTATTTACCGAA 23940
T A VT CRZRTIGS S K G SQ S MS L H S
Q 0L QVDDYEOQNVOQNUHCOYTINA
N €CS YMTTWNU RTIO®*IRTITUVNTITFUPK

23941 TTGTTAAAATTACATGGGAGTGGAGAATTAACCCTTGCATTTTAAAAAAGATTAACGTTG 24000
L L KL T GE GRILGQSRILTIIKUETILUGQTIL
* C N * HV RV E * NPV Y F KZ K * NC
v lI K I Y G * R KIUPVFTVFUNKZRTIWA AUV

24001 AAATTAAACTCATGAAACGAAGCAAATCAAGTATGACTAAGARAAAGAACATTATTAAAA 24060
K L KL VK S R KT * V S E KE QL L K
S * N S Y K A ENUILEYQNIEKI KK Y YN
K I Q T S Q KT * NM S IR KU RTTITIK

24061 CTACTTAGATTCTATATACCATCAACAAAATTCTCATAACAARATCTATTTAAACGGTAT 24120
§$ S DL I YPLQZ XKLL ITIKS STULWN- AM
Q H I * § I H Y NNTX* S Y Q KL Y I Q W
I FRLYITTTI KULTWNWN®* I F K G Y

24121 GGGTTGAGGTCTGCTAGACTAAACGTCAACCCGTCAAGACCAARAGACGTTAGAAGATTA 24180
G LELRDST KT CNTPTLTET PI KR RT CDETL
VWS WV I QNA ATT PO CNG QNTEHA ATIK *
G VG SSRIQLQATRTIEKG QTLTR RTR RI

24181 ATATTTTAACTGTGATGAARGATCAAGRACAGTTAACATAATATCAAACGGACGTTAATTA 24240
* L, I $ VV ETULTEG QQ®*NVY*LEKGATITL
N YF QC * K * NKDTITWMNTYUNA AO QTL *
I FP NV S SRTRTILGQTITITOQRTUGCNI

24241 CAATGATAATTATTAATATTAGGAAGAAGAACCTTATCTTCCATACCAAAATTATTAAAR 24300
T v I L L *L GEESGQF L L Y P KULL K
H « * » Y N Y D KK K S Y FTUHN * Y N
N § N I I I I RRIRUPTISUPTITI KTITIK
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24301 TTAAACTCGAGAGTATCACAACAAATGAGTGCAATAACAAAARGACAATTATTATGAAAA 24360
L K L E * L TT* ER * Q K ETULILV K
* NS S E Y HQ K S V NNWNIKUGQ™* Y Y K
I QA RMTNWNV* TTITI KIRUNTITISK

24361 ACAGGAACACGATTTGGAAGAAAACGAAGTTCAACGTTCTCAGTATTTGGTGGAAGACGA 24420
Q 6 QAL GEIKAELOQLILT™*TLGGE A
K D K H* VvV K XK Q KL NICSODY V V KOQ
T R T §S F RRK S * TALTMTFWURR S

24421 AGGACAGGATAACCATGATTAATAGCAAGRACACTCTCATGATGACATGAGCIGGTGTGA 24480
EQ GI PVL * REQSLV VTS S WYV
K R D * QY * NDNIKHS Y * Q V R G C
G TRNTSITITRTILTSSYZEUVV'S

24481 CTGACCACATCCACAAGAACAAATGGACTAGGATATTGACGAATACTGGGATCCAGRACA 24540
S Q HLHEGQI KG G SGTIUVATS*SGLTDOQ
Q ST YTNIKUNVOQD * L QKHG*TEK
v ePTPTRTS®*RTITZ RYSSTIVRZPTR RT

24541 AGAGTTTTTTTCAGAGACCAACCACAACCACTTGTAACACGTCCCAAGCCACAACTACTT 24600
E * F FDRTUZPTU®PZSCOQAUPWNUPTS S
N E F FTEUPQH OQHVYVNUHIULTRUHOQH
R L F L R QNTNTTFMTTCUPETNTITF

24601 CTTTTCACACCACATAACCTACCTAGTATATTACAAAGAACAGAAACATCATGACTACGG 24660
S FH PTNSUPDYTULTEU QU RUIOQTLUV S A
L F T HHTIUPHTIMYHZ KT KU DI KT YYQH
F L TTYOQQI S * I I NRTIKTTSTIG

24661 ARAGATCCAACCAGAATACTGTGAACGCAGTCATTGTTGGCAACATTATAAAAAAGATTA 24720
KRPQDS* SV QTULTELULRTGEH LIKEL
R ELDNTI KHTC CIEKTE R®* Y CGNTYZYKK?*
K * TPRIVSADTV VU VTTTINTEKTR RI

24721 ARATAAAATTTACCATAGTTATCACCATGGTGAACAAGATTACTAAATAACGTCGGATTA 24780
K I KPF P I L L PV V QETILSI KINTCGTL
N * K L HY * YH Y W KN * HNTIAA *
K N * I TDTITTZGSTU RTITIO®*SGQULRI

24781 TGACTTCAARAAATGACTACAAACACAACTAATGCTGGAAATACCATAATGTCCTGTTCCA 24840
vV s§sTKXK VST QTS * S R * P I VP C P
Y Q L K * Q HKHQNPRGI KU HY * L VL
S FN K S INTNIUWVUVKTITWNZGCS STLT
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24841 TARARATTTCTTCAAAGACGACAAATAATATTATCAACCGTTTTAGAAAACATACTAAGA 24900
I KL S$TZEAT* * L L Q CF REK Y S E
Y K * L L K Q Q KNY YN ATPFUDIEKTHN
N K F FNRSUVNITITITUE PULTIIKT GQTITIHTR

24901 TTACCGTTGTAATAACCAAAATTTCTAAAACAATGATTATTTICTATATTATAAAAGGGA 24960
L P L MI P KULSI KTVULILVYTULTIZKG
* H C C * QN * L N Q * * Y FM Y Y K G
I AV NNTI KT FTII KNZSITF- CTITINTER

24961 ACAATACGTCCWCTCAAAGACGACGAAAAGTAGI'ITTACGAAGGAGAAACCGAAATGAA 25020
Q * APLTEA ARAIKT®* * F A ETET KA ATK S
K NHLFLKOQO QZ KEUDTFHT KT RTIKTEPIKUV
T I € S §$ NR S S KMULTISOGUROQS * K

25021 ATAGCATTAAATTTTACATCGATACAARACTTATTATAAAGAAATTGATGAGTCGGTATA 25080
*R L K F HL * T KV FULTIEIZ KUVV * ¢ Y
KDY NILTI Y S HIK S Y YU KI KTIL* EAM
I rI1I+* F TA I NOQITIWNU R®*S S L W I

25081 AAACTATCAATAGAACCAACGCAARAATTACGACTATTAAATTGACTAATAAGACAAAGA 25140
K S L *RPOQTTZEKULASTILTE KTYVS* ETE
N O Y NDGQNQ REKT®*HQTYNTLG QINTNGOQ K
K I T I1 KTAWNJZ KTISTITIS®*STITIZ RNR

25141 AGAACACGAGAAGCGTACCCATCACCAAAAACACAACTAATATTGAGTGGAAGAAGAAGG 25200
E QARRMPILU®PIKQTS * L B G E E E
K KHEEUCUPTYHNI KUHOQNTYS V K K K
R T S K AHTTTI KTNTITIV* RRUR G

25201 AGAAGCGCAGCATTTGCATCTTCATAAAGACGAAGAATAGCAAAACAATGAARACTTGGG 25260
EERRILRLILTIEA BAET"*RIE KTUVIEKS G
R K ADYV YT FVYZ KO QIEKTZ KTUDINUGQ®™*IKQ V
R RTTV FTSTNZRSR RTITIEKINSTIKTFG

25261 AARTTACAGTCAAAACAATTACTGTCATAACTCAGACACCCACCAGAAATACTCTAGTTT 25320
KL TULI KTULSILTISODT®PUPUZR* S I L
R * H * N Q * HCYQTOQUPHUDIKTH S *
K I DT KNIVTNILRIUHETTIKTITLTUDF

25321 TAAGGGTGATTGAAATGATATCAACCAGTTCTCCTTAAATAAGTTTGATTAAGAGGATTT 25380
I 6 VL KV 1ITU®P®+*S§SVNTIO®*VLEGSGHUL
F EW * g ~ « [, Q DL P I * EF * NE *
N GSsS VvV KSYNTTLULTFIE KU NILSTIRTETF
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25381 CAATGATAACTAACAAGAAATARACAGACAAGATTAATACGTCGAACGGTACTGAATAAC 25440
T v I S Q BEKNTGQETL * A AR QW S KN
L * * Q NN K I Q R N * N HUL KGH § I
N S N I TR * KDT R RTITIOCSAMUV*Q

25441 AGTCTCATACCGTGARAAACACTATTATAATTATCATAAAATCTACTTCAATTACCAAAT 25500
D § Y PV KQ SL I UL LTIKS STIULUPK
T L T HC K KH Y Y * Y Y KL HUL * HN
* L I A S KTTI INTITWNO®*TIU FNTIT *

25501 GAACTATGATGAGTTAACGTACATCGACTATGAGAATACGTTCCACAGTGTGAATCGAGG 25560
S 8 v vV« NCTASVYVRIOCPTUVSULE
VvV QY * EI A HLGQYE®* A LHT®*V * §
K I 8 S L Q M Y I §$ KHULTWDTGCIKA AG

25561 TTAGAATTATGATTAAACGTAARAACTACAACTATTATAATTAAAATTTAGGGATCAACCT 25620
L RL VL KCK STS LTI L KULDUZRTUP
WD * Y * NANOQOHOQYY* N~* I G L Q
I K I §$ I QM K I NTTIINTIIKTFUGT™* N S

25621 ACAAATCCAGGTGTGACGCCAAGAAGAAGAGCAAGAAAAAAACTTCTAAATARCAAACTG 25680
H K P GC QP EEEUZ REI KK KS S KNN S
I N L DV S RNUI K KEUDNIZEKI KA OQLNTITAQ
T * TW V AT RIRURTRIKIKFI * Q K V

25681 TTTCAATTTGAAARGTCTACAACCAAAACAACTTCGAATATTGTTAACATGACCACCATCA 25740
L T L S E S TP KT SA *L L QV P P L
¢ L * VKL HQNOQOQUL K Y CNYOQHY
F NF K* I NT KNV F S I VITSTTT

25741 CTTTAATCTCTAGAAGAARACACATGTTAGGAAATTACCATAATTTCAAAACGGAGGATAA 25800
S I L S RRQTOCDIKULZ®PTIULTIKSGGTI
HF * L DEXKHVYVYIZR®*HY * L KAE *
F N S§I KXTYULGI KTITW®NUFNU ORI BRN

25801 AACAGACTTAGAGTTTAAAGACCAATGTGGTGTCGGCGATGACAACGACGATACRAAGGT 25860
K D s§sD* I EP * V V A AV TAATING
K T Q I EF KQNU CUWULRT*QOQQ*TE
Q R F RLNURTUVGCG S S NS S HKW

25861 GGTACCAGTCGTCGTCGACCGTATGGTAAAAGAGAATTACATGTTATATCTTAATTACCA 25920
G HDAAAPMGNTERULTTU CYULTIULP
vV MM TULIULILGQCV M KE * HVI Y F * H
Ww P *CCS A YW KR RIKTIUYUILTISNIT
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25921 AACCCACAATGATACCTACAAGAATTATTTITAGTTTTCAACTATCGATGACGAARATTA 25980
K p T VI S TRUIL LF * FNTI AV AI KL
N P H * ¢« P HE * Y FDF T S L * Q K *
Q TN S HINIKIUFIULILGOY S S S KTI

‘25981 TTACGAGAAGAAAGATAAGTCTTACCAAAATCACGATGGTTGAGACGTGAACGATTTTAT 26040
L ARRETI * F P KILA AV LEA ASA ATLTI
Y HEEI K * ES HNO®*MH* WS Q V Q * F
I S K KRNULTITI KTSGUVZRCIKS ST FY

26041 GTTTCACAACAATTAAGATTACGAGTTCGTGAATTATCAAACAATGTCGTTAATAAATTA 26100
C L TTULEULA A®*ASILULIEKUNTUCTCNNIL
V F HQ *N* HEULUV* Y NTV A I I *
L T NNTIIRTISLUGCIKTITAOQSM*L L * K I

26101 TTTAARACCACGTTAATCAAGAAGAAATGTTCTTTARAATAGAGCAGAGCTACGAAATCTC 26160
L N P A I L EE K C S IKUDU R RS ATEK S
Y I Q HL * NKIKVULVFI KTIETUDURUHIEI KL
F K T CN T RUR*L FN* RTTE I S * L

26161 CGAGTCCAAGTCTAACTATCCGAATAATTACCAGCAAATTGACGAAATTTACGAATACAG 26220
A * T * 1 §SL 88 I1L PRI KV AKTFA*T
P E P E S Q YA * * HDNILUO QI KTILHIKH
S L N L NI P KNTITT®™*S S * I S I D

26221 AGAGTTGTCGAATCACTATAAAGAGAACATTTTAAACCACGACGAAATCGATACCTCTTC 26260
E *~ C S L § I ERTUVPFPNUPAAI KA ATISGSTF
R E VA +* HY KEZQL . I ¢ H Q KL * P §
R L L K TINUZRIKYVPFI KT S S * S HULL

26281 CAATTACTCACACAATTTTCAGTTAGAGGAGCATAATTAAAAACACCATTACCATTAGTA 26340
T L S HTUL UL * D GRTIULKGQU&PILUPIL *
P * HTH * FDTIEEY * NKHYHYD
N I L TNVFTULIRIRTNIIKTTTITTIWMV

26341 TAAAACAGTAATCAAGTTTTACGAGGAATACCAAACAACAAATACGTAAAATCAATATTT 26400
I X DNT®* F A G * P KNWNTICKIL®*L
Y X T ML EFHEI KHBNTT* AN * N Y
N Q * * NL I SRTIT GQOQI KHMIEKTTIF

26401 GGATAAAGAAAATTTTGACAAAATCATTCAGGACCAAACACATATAGTCCACTACATCCA 26460
G I E KL VT KTULGU®P?KHTIUDP S TP
v *» K K * F Q KL LD QNTYTIULMHUHIL
R N R K F $S$N* YT RTOQTY*TTIUYT
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26461 TAACGTGGATTTGTTCCCATAAAATAATTTGTATTACTAGTAACCTACAAGTGACCATCA 26520
I AGLC?P Y KI1ILCLS * Q I NV PL
Y Q v+ VL TUNOT®* *V Y HDNUST* QY
N CR F L P I K NTFMITIMZPHESTT

26521 AGAATGATAATAGGACTTGGTTAAAGTCTATTTTTACAACAABAATACTTATGAACAAGA 26580
E * *» » G 5§ G I E S L FTTIKIF V QE
N K S NDQVLKTI LYV FHOQIKS* S Y KN
R VvV I I R F WN * 1TV F I NNIEKUHTIGSTR

26581 CAATTAAAATGATTTCGCGGAGAACAAATAAACTTAGTAAGACATGGTTTTAACAGACTA 26640
T L K VL AGRTT®* KPF * ETGVPND S
Q * N *» * L, ANBEQ KNGSDWNOQUVLITZJQ
N I K S FRRIKNTIOQTIMRBRYWFOQRI

26641 AAACTTAGACTCAATAGAGTAACCAAATTTTTAGTTTGTAGGTAACGCGGATTAAACTGA 26700
kK 8 b S ND * Q NL F * VDM AGTL K V
N Q I QTTIENTT™*F DV FWMMWOQA™* N S
K FRL * RMU©PIXKXZ FTIULCGUNUZRTU RTIUOQS

26701 AATTTAGAAGTATGATAATTACGATGAAAAAATCTAAACATAATACTCTACTTAGAATAAR 26760
K F R * VI LAV KU KSI I KY®* s I FRII
K L b E Y * * H * K K L N T NUH S S D +
* I KM S NI S SsK+*TIT QI I L H I KN

26761 GTTCTCAGATAATTCAGAAACTTATTATCAATATAGTTAGAATTTCTATATCCATGTATA 26820
* S b I L DK F L L * I LRUL S I P VY
EL T * ~ T K S Y YNY * D * L YL Y M
L L R NLROQTITITTIDTII KU FIUYTT CTI

26821 CTTTACATACATTTTACCGGAACCATACAAACCGATGATTAAAGRAAAAGTARATATTAT 26880
$ I YTV FHG Q Y T Q S s I EKENUNTITI
H F THUL I A KTHI KA AUVELIKIKI KM®* L
FH I Y F PRZPINUPS®* * N RK * K Y Y

26881 AAGGAACATAACGAGAARAAATATACAACAACATGACCAACACCAAGACGTACAARATCA 26940
N R TNGS K K I HQQV P QP EAUHI KL
I G Q I A R K ™* I NNYQUNUHNOQMN *
E K Y QE EI K KYTTTSTTT T RTCTXK T

26941 TTTACAGTATTAACAACACTACTCATACCACCAGTAGTACTAAAACAATAGTTTTGTAGA 27000
L H* L Q Q § S yYy&P&?P* * 8§ KTTI UL VD
Y I D Y NNHHTHUHTDUDUHNQ * *« F M
FTMTITTTTIIULTITTMMTIIKNDTF CR
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27001 GTACTACTAATCTTAGAGAACAGTCTAGAGTAATTTAGATTTGAAATARATACCTGCAAA 27060
* §$ § * F R KD SRMILDILS * KH VN
EHHWNSDIRTIULUD* * I * V KUNTIST
M I I L I EQ * I ENF RV F K I * P R K

27061 CCTCTGGATCGATGTGTGTAAGAGAACAATAATCTCTTAAACCACAATGTTTGGAACTTC 27120
P S RAVCMRPRIEKNNDNSGSUF FI XTNTGCVIKFE
QL GL * VCEZRTTIULSNU®PTVF RS
s v+ § CVNUEZQ Q®* * L I Q H * - L G QL

27121 TAAACACAGATTTCATATTAATGACAGTTGGATAACAACCAATGACATAACATGGAAATT 27180
I QT * L I IV TTILRNNTVTNTYR *
S KHRPF YL *Q * G I TU®P™* QITSGK
N TP LTYNSDUV * Q QNS Y Q VKL

27181 TACAAACCACAGCGTTCAAACCGTTTAAACGAAGAGTGAAATGTAATGCATCAGTGCTAT 27240
I NP TALI KA ATFI K ST RUVKOC®*TTUVI
F T Q H R L NPILNAE * KV NIRTIL * S
H K TDOCTOQOCTIOQI KES * M VY DR Y

27241 AARGGGTATCATTATTAARACCACAACATTGATCAAAATGATGAATACCATTATGACARA 27300
N GMTTI I KT TNY ST K S S I T I SN
I EWUL L L KUPTTUVUL KV V * PL VT
K 6 Y Y YNOHOQL * N * * KHY Y Q K

27301 GACTCCGACACAGATCTAATCAACTTAGTCGAAGACTTAAATAACAAACCGCACGTCTICC 27360
R L S HR S * NF * S RVF KUNINUPTTCL
E § AT DULNTSUDAESUNTITAQHRAS
Q P Q T * I L Q I L K Q I * Q KA HTUL P

27361 GTGAATTATTCATACCAACTAAATAAAAAGTTACTATGACGAACCATGTATCCTGTCTRA 27420
C K I L I TS KNI KILS UV AQ Y MUPOCTI
A $§$ L L Y P Q NTI K * HY Q KT CUL V S
v * Y T HNTI®* K ETITI SS P VY SLN

27421 AATCAAAATCAAAATAAAACAGAATAAAGAAATTAGAAACAACAACGAAAARAATCGTTGA 27480
K T KT KNOQURTIUEI KTII KTTATI KIK KAV
K L K L K I KD * K KLRQOQOQK K L L
* N * N * KT KNZR * D KNI NS K * C §

27481 TAATTCGAAACATACGTTGAAACACCAAARAACATTAAAGAAATAATAAAGTGGAAGCCGA 27540
I L §$ QI C S QP K QLI KIKTITIZESGTEA-A
* + A K Y A.V XKHN K VY NIR * * K V K P
N L KT HULXTTEXKTTIEI KU NUNT®*IRT RS
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27541 ATGCAAATATITTCTCCATACGTCAACATATTCAGAATATCACTTGTTCAATATGGTGGG 27600
* T *~ L L P I CNYLDO®*UL S CTTIGSG
KR KY FLYATTYTZ KU YHV L * VvV V
VNTIVFSTHULOQITILURTITUFULWNYWSG

27601 TGAAGTCTAATAAATTAGATTTAGATTTGTAATACTTATTTAGAAAAGAAGGAGTTAAAT 27660
vV E S * K I * I *» VvV NHTIVFRIEKIKIZRIULK
W K L N NLRVFRF M I F LD KU RTG™®™N
s * I 1 +# DLDULOCMO®*SYTI KZETEZ RERTI =*

27661 GAAGACTAGTTCGACAATGTAAGAATTTTCTTACCTTAAAGAGAAACCCACATTATGATG 27720
S R I L 8§ NCE * F F PI EROQT Y Y *
VES* ATVNI KT FSHZPFIKEIKUZ®PTTI S
K oDULOQ * M RULUILTISNURIKUZPHILUVYUVY

27721 AAAAATAATGATAGTATAACGTCAAGCCAATATGCTCGGCATCATACAAACAAATAGAAT 27780
K K N SDYQLETT I RATTHIKNTIK
$ K I VI M NCNUP * V L RL I NT * R
K *» » « « T A T RNUY S G Y Y T Q K D *

27781 AGTTCTACTAATAAGAAACCGAATACACCGGTAACTGATAGTGGAACTGATATAAATTAA 27840
D L HNNZIKWPI KU HZPWOQS DG Q S Y K I
I L I I I R QS I HGNWUVIUVIKUVYVTINIL
* § § * E KA *TAMS * * R S§ * I * N

27841 CAAAAATACGAAACTTATTACGAAAAGAACGTAAAAGATATCACAAATGATAATAAAGAT 27500
T K I §$ Q I I §$ K K CKIRYHIKSNNR
Q K * A K F LA KR AWNIETITNUVTITIE
N KH K S YHKEOQMIK®* L T * * + K =

27901 AACAATATACCTAAGAAATAAAACAATTATCATAAGCCGAAAAATAATCTTGACCGTCARA 27960
N N Y PNKTIKNTITWNUPIKI KNS SA AT
I T 1 H IR * KTULULTIU RS KTIULVUZPIL
Qg * I §$ E K NQ * Y Y EA AIKOT®* * F Q CN

27961 CCACCTCARAATTAGGTCTCTGGTTATTAGAATACACATAACTATACTTTCCGTTCTACA 28020
P P TKIWLGITIZ XHTNTIUHVPFPFA ATILH
Q HL XLGS VL LRTIUMHETISTITFUPILTI
T S N * DL S W YD * TY QY S L C ST

28021 AACAATCCGGTCAATARCTCCTGATAGTGTGTAATTGACGATGACAATAAGCACCAGTAG 28080
K NP W NUNILVTIUVC®*S S SNUNTTM
N T L GTTIS S * *+ VNUVAVTTITR RTDP +
Q *A L * QP SDCMLG QT®* Q * EHTODD
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28081 AAATATATGTCCCACAGTTTGAACCGTGACCAATATGAGARAGTCTAAACGGGCATATAC 28140
4 K I YL TDUF KXKASTTI S K * I Q G Y 1
R #»# I ¢ P TUL S PV P * VRE S KGT Y
K Y v pPH* V QCQNYEI KIULWNA ARTIH

28141 AATGACATCGATTCCACGTTCATGAAACATGGATATTTGCACGGAAAAATCTATTCAATC 28200
N §S Y §$ L HL Y KTGIFTGI K * I L *
T Vv T AULTTOCT S QV * L RAKIK S LN
* QL * PA LV KYRYVHUZRI KILYTTL

28201 TACAATTATCACCAAAACGACAAAAACAATTCAGATTTCAACCATTGATAGCAAATGGCA 28260
I NI TTI KGSNI KW NILURVFNTV I T * R
S TLUL P KATI KTULUDIULTU®PDL * RK G
H * YHNQOQIKOQ*T+* L QY S DNUVT

28261 GATCATTTGGATCACCATACCTATGACGGAACAATTCTCGAATTTAGATTTGATAATCCT 28320
R T FRTTUHTISGO Q* S SLDUIL S NP
DL LGL PI S VA KNILA®*TITIO™* YV IL
* Y v * HY P Y QRTULULI K FRF * * §

28321 ACAGAATATGAGGGCCAGTAATACGACCTTCATCTTCGAGGAGACCTTTAGCAAGTCCTT 28380
HRTI S GTMTI S STSAGURS I T * S
I b » v G p * * A p L L L E E P F R E P
T K Y E R DNUHG QT F Y F S R Q F DNULF

28381 AGGAGTTCTTTTGAAGAACCCGACTGGTTAGACTCGCTTTAATGGTTTGGARATTATCTC 28440
DELF SRUPSVLZRULSI VL GI KTIS
I RLFVEGOQA ASUWDSURTF* WUV KTILL
G *§ F KKPQGTIQATFNGT FRU®* UYL

28441 CGTCTTTTTGGGTTGGATTTAAGTGACACAGATGAGTTGGTGTTCCTTTATGATAGGGTG 28500
A S F GGLRVPFESHRSTLWILISTI S DW
P L FV WGLNUVTDUV™* G CPVFVIG
CFF GV *1I * QT+ EV VL F Y * 6V

28501 TAATAAGGACCAAGAGGCCCTAGTGAGTTAAAGTTTTTCCATCTCTGAAATTTAAAAGTC 28560
M I G P EGPD SL KULTFT S V KTF K *
¢ * EQ NEWPTIUV* N *F P LS KLNE
N N R TR RS * 81 EF L Y L S * I KL

28561 TACCAGTTCCTCAAGGGTAACGAAAGCCTCATGGGGGAAGACTTCGTTTTCCTATAACCA 28620
I T L 8 NGNS ESYGRRUFCF S TIU®P
S P* P TGMAIKZ PTG GGESA ATFUPYOQ
HDLLEWSO QI K RTILVGEKOQLULTLTINT
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28621 = TATCTGTGTCGGCCGCAAGAAAATTTTGTCGACTACCAGTTCTTTTCGTCAACAATGGCT 28680
1 S VaAaPTREKTFCSITLULILTLGQ* R
YLCLRRETZKTLTVASTP®*CFPCNNGEG
Y VCGANEKST®*TFLOQHDTYVTFATTUVS

28681 CTACCATAAAGATGATAGAGCCATGGCCGGGTATACGGTTACGTAGGATACCACTTAGGG 28740
S P I E VI ETOGAWTIGTIOCGTITFG
L H Y K * * R PV P G Y AL AD *« P S D
1 T NUR SDIRYIRUGMHWHMRPBRMHUHTIG

28741 AGCTTCCCCAGAAGACCCAACGATTAGTGGTTCGACTGTGAAGATGAGGGAGGCTACAAA 28800
E P PDEPNGSI VL SV SRS GG TIN
R S P T K QT AUL®* WA SV EVGEST
R L PR RPQ * D GL QCIK * ERIRHK

28801 GCAGTTCCCTAGGATGATGAGTTCTTCGATAGGGATGATCCARAGGCGGACCATGCTAAA 28860
R * P I RS S L F S DU RSP KU RIZ RTR RN
EDL §$ GVV * 5s A I GV L NGSGU®PUV I
T L p D * * E L L * G * * T EA A Q Y S K

28861 ACGGAGTTCCGATAATACAACTTCCGAGTCCTTCCAGACGAAGATTATCAGCTGGTCCAA 28920
Q R L A I I NP FA*SPURSRTITSWT
K G * P * * T S P EPILUDAETLTULRGP
A EL S NHQLSLPFTOQ K * Y DV LN

28921 GTGCAAGAGTTAGTGCACCTGGGTTATTAGCAAGTAATTCATCTTCATTAAGATTAARAT 28980
* T RL * TS GG I I T* * TS TTIIRTIK
E RE * DRPGULILU RENULILTLTILEL K
V NETI VHV W YDNMULYF Y N * N *

28981 CTGTAAGTCTAAGATATCATTTTGGACTATACCGACTACTCTAGCGATTAGAACAAAATC 29040
S M * I RYY F RIHSTIULD S STI KN *
L C E S E I TP F G S5 I AS S I ALURTK
VNILNZ®*LUL V QY P OHSUR * D QKL

29041 GGTTCGAACCATTTCTAAGATTTGGAGTCGTTCAGTGATTCGTTTTACGGTTCCTTTAGT 29100
G L KT FTIRVFRULILDS L UL I G L F D
A L §SPLSELG®*CTVL CTFATLSII
W AQ YL N * VEARARTL* * A F H WP P *

29101 CCGTATTTTAAAATTGTTTTGGAGCGGTTTTCGCTTGAGGATTATTTGTAACATTACAAG 29160
PMFN*CFRALILSSRTIV FMTTIN
L CLI KV FGRWVFRVYVGLILOCOQULT
A Y F KL L VEGT FATFE* Y V N Y HE
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29161 TTGTCACARAACCATTTTCTCCTGGAAGAGTTTTAAAACCATTACGACTTTACAATTTCG 29220
L LTXTFSSRRILTIZKTTISTFH * L
* CH KPLLPGTET™*T FKOPULASTIHNTF
VT NOQVYFLVZ KTETFNGOQYHOQQTFTTLA

29221 AACCATGATTACTAGGAGTCAAAGGATAAGAACGTCTTAATCGAGGATGTGGTCCACGAA 29280
K T S I I RLKURNIKTGCTPF®* S RUCMWT S
S P VL SG * NGTIURASNA AGVGT?P .A
Q Y * HD ETE*EQLTIILE™* VL H K

29281 AAARGAAACCAAGATTTAATCTGAACCAATTTTCTCTAAGGCTCCGACTGAGTGGACAAT 29340
K E KTRUF * VQNVF S I GGL S V * RN
K K XK P EL NS KTULULSESASEGT
K R QN * I L 8 P * FL NUZRUPGQ SV Q *

29341 TTCTACAAAAACTTGAAGTAATAAGACCAAGATAATCCAAACTATCATGAAATGGTCCGA 29400
F I NKPF KMTIRTA RNWPIKTITS * W A
L S TKSS * +* EPEIULNSTLUVIKTG?P
L H K Q VENNZ QN®*+* T Q Y Y K VL §

29401 AACTCTGTTAATACTTTCAAGAACTTCTCTTAAATTTACGAATGCAATTAAGATTAGTCT 29460
K L CNHFNIKFILTIO®*TISVVNTIUZRTIL
XK s viI1I FT RS SV F KV FA * TULEL *
Q $ L * 8 L EQL S NULHIKI R®*N * D S

29461 TGTGACTAAGACTAAGCAACTCAAGATTTGGAGTCGCATTTTCTCCACAATTTGTITAATG 29520
v s I R I RQ TRV FRULTVF S TNTFL *
F VvV 8§ E S ENLEILG* RL L PTULCN
C Q NQNT SN * VEAYU FULH* VIV

29521 GTCTTGTCAAACTGAGAGAATTAAATTCACGACCATGAGTCGTGTAAAGTTTACTAAAAT 29580
W PFL KV RIKTIO®*®TSTSTIL VN * I I K
G 8$ ¢C N S ERILI KL APV * CMETF S K
L VT Q S E * NL HQYEA AUGCIKTLHN *

29581 GAGGACTCCTAGTATCAAATGAACGATGAGAACTACTAGGARATACATCTTCTGAGACARC 29640
S RL I MT* KS S K I I RTI VYV FVRN
vV 668§ § *L K S AVURS S G * TS S ET
E Q PD YNV Q *E QHDI KU HLULSQQ

29641 GAATTACTCTTACTTAGGATTAAGCTGTGATCCACCATTGGGGAGCGATAATAAGCCTTA 29700
S L S FSD®*NJSVILHYGRAITIRF
A * HS HIRTIURZC®*TTTUVGR®* * E S
K I L I F GUL EV S P PLGESNNUPI
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29701 TCCTGTGAGAGATAGTCTTACTTAAGAACGACATTATTGTCTATCTCATCCARCAATGTC 29760
L VS EI L I FEQQL L L Y L L NNTC
Y §$ VR* * F §NIKSYJYCTI S IYTTUV
P C ERDSHTIURATIVSLTUPOGQ * L

29761 TGATATATAATTAATCATCTTTAAAATATAAATCTGTAAACTAACAATCTCATCAATATT 29820
vV I ¥ * N T . § I K'Y KS M Q NDNS Y NY
S * I N I L L F KINILGCIKTITULTTTI
s Y I L * Y F N * I * VNS Q * L L * L

29821 CCAAATCGACATCATATTTGCGGAGGCCCTTCTCGATAGTTAACATCACAAATTATATAT 29880
P KA TTUYVGG?PULATIULOGQILT®* Y I
L NL Q L, I F A EUPUVFUL* « N Y HIKTIZY
T *=# §$ Y YL RURURS S S DI TTWNILTIZY

29881 ATAATCATATACTAACTTTAATTAATATCGGAAAACCTCCTTAATGTTTTTITTITTTTIT 29940
Y *» Y I I §$ I L *L RIKS S S NUCVFVPFPUFF
I N T Y S Q F * NY G KPP IV F F F F
I L I HNFNTITIAI KA OQTLUVF * L F F F F

29941 TT 29942

o]
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1 GAATAAGAGCGAATTGCGTCCGTACCGTCTATCAGCTTACGATCTCTTGTCAGATCTCAT 60
E * ERIASV?PSTISLURSUL VR S H
N KS$ ELRUPVYURILSAYDULULSDULI
I RANCVYVRTVYVY Y QL TTI S COQTI S L

61 TAAATCTAAACTTITTAAACAAGATTCCCTGTTATCCATGCTTGTGAGTGTGGTTTAATC 120
* I *+ T F *+ TR F P VI HACET GCGUL I
K $ KL F K QD SLL S MUL VS V V * 5§
N L N F L NKTIUPCYU®PUCL * VW FNH

121 ATAATCTTGTATTTITACTTTCCACACTTTTCATCTCTCTGCCAGTGACGTGTTGGTTGTC 180
I 1 LYVp§Ff TV FPHTU F HL S A S DV L VYV
* s €1 L L STULF I S L P VTCWIUL S
N L VF Y PFPHUPF S S L CQ * RV G C P

181 CTCAGCGTCCCTCCCATAGGTCGCAATGATTAAAACCAGCAAATACGGTCTCGGCTTCAA 240
L s v PP I GRNUDM*DNQOQTIU®RSURTIULOQ
S A S L P *V A MTII KT S K Y G UL G F K
Q R P S HRSQ* L K P A NTV S A S8 S

241 GTGGGCGCCAGAATTTCGTTGGCTGCTTCCGGATGCAGCGGAGGAGTTGGCTAGTCCTAT 300
VGAURI SLAASGCS GGV G * 8 Y
W A P E F R WL L P DAAEETLA AU S PM
G RQNUPFVECPFRMOGQRRSWIL V L *

301 GAAGTCAGATGAGGGTGGGTTATGCCCCTCTACTGGTCAAGCGATGGARAGTGTTGGATT 360
E VR * G WV MPIL Y WS S D G K CWI
K s b EGGULOC?PSTOGOQAMET SV G TF
S Q MRV GY APULTI LV KR RWIE KV L DL

361 TGTTTATGATAATCATGTGAAGATAGATTGTCGCTGCATTCTTGGACAAGAATGGCATGT 420
¢ L *»* § CED RULSTULUHZSWTI RMAUC
VY DNHV KIDICIRT GCIULGU QEWHV
F M I I M* R * I VA A F L DI KINUGMTZC

421 GCAGTCAAATCTTATCCGTGATATTTTTGTTCATGAAGATCTACATGTTGTAGAAGTTCT 480
AV KS Y P * Y F CS *# R S T COCUZR S 8
Q S NL I RDTIVFVHET DILIU BV VYV EUVIL
s Q I L. 8 VvV?IFLFMIKTIVYMTL * K F *

481 AACTAAAACAGCCGTAAAGTCCGGTACGGCAATTTTAATTAAATCACCTTTGCATAGCTT 540
N *» NS R K VR Y G NV FN * I T F A * L
T KT AV K S GTATIULTI K S P L H S L
L K QP * S PV RQF * L NHL CI A W

FIG. 9
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541 GGGTGGTTTTCCTAAAGGGTATGTTATGGGCTTGTTCCGTTCATACAAGACTARACGTTA 600
G WwWF S * RV CY GL UV PVF I QD * T L
G GF P K GY VM GLFRS Y KT KU R Y
vvF L XGMILWATCSVHTI RTIULNUVM

601 TGTTGTACATCATCTTTCTATGACTACATCTACTACTAATTTTGGTGARAGATTITTIGGG 660
c ¢ TSsS S F YDYTI VY Y * F W * R F F G
VVHHEHLSMTTSTTNUFGEDTFTIL G
L yITI FL *L HLLULTIULV K I F WUV

661 TTGGATTGTACCTTTTGGTTTTATGCCATCTTATGTTCACAAATGGTTTCAATTCTGTAG 720
L. pC¢TFWPFYaAIULCSQMUVS IUL *
wiIiv?PVFGPFMUPS Y VHI KWTFQF CR
G L YLUL VL CHILMT FTNGT FNSUVG

721 GTTGTATATTGAAGAGAGTGATTTAATAATTTCAAATTTTAAATTTGATGATTATGATTT 780
v vy » R E * F NNJF K F * I » x L * P
L ¥y I EE S DUL I I SNV FIKUVF DD Y DF
¢ I L KRV I * *F QILNTILMMTIMMTIIL

781 TAGTGTAGAAGATGCTTATGCTGAGGTTCATGCTGAGCCTAAAGGTAAATATTCACAAAA 840
* CRRCLOC®* G S C * A * R *= I F T K
S VE D A Y A EV HAEUPIKGI K Y 5 Q K
v *» K M L ML RFMIULSULZ XV NTIH KK

841 AGCTTATGCTTTACTTAGACAATATCGTGGTATTAAACCCGTACTCTTTGTAGACCAGTA 900
s LCF T * T I S WY * TRTULCR R PV
A Y AL LURIQYRGIKUPVULFVDOQY
LML YL DNTIVVILNU®PYSTL * T S M

901 TGGTTGTGACTATTCTGGTARATTAGCAGATTGTCTTCAAGCTTATGGTCATTATTCTTT 960
w &L+ L F W I S RUIL S S S L WS L F F
G CDY S G KL ADO CILOQA AYGHY S L
vvTIULVND®* QI VVFKXKILMUVITITILTC

961 GCAAGATATGAGACAARAGCAGTCTGTATGGCTTGCCAATTGCGACTTTGATATTGTAGT 1020
AR Y ET KAV CMACOQTLI RIUL™* Y ¢ S
Q DMROQKOQSVWILANTCGCTDT FUDTIUVYVY
K I » D K S S L Y GL P I A TUL I L * W

1021 GGCTTGGCATGTAGTTCGTGATTCACGATTTGTTATGCGCCTGCAGACTATAGCTACTAT 1080
G LA CSS>*F TTICYAUPA ADY S Y Y
A WHVVRDS?RFVMI® RILIGQTTIA ATI
L 6GM+* F VIHDILILTCA AT CTRTL* L L F
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1081 TTGTGGTATTAAATATGTTGCACAARCCTACAGAAGATGTAGTAGATGGAGCTGTAGTTAT 1140
L WY I CCTTYIRI®RTCS8RWS C S Y
¢ G I K Y VA QP TEUDV VD GAWV VI
vV VL NMLHNILOQI KM®™*X *+ M EUL * L Y

1141 ACGTGAACCIGTACATTTATTATCIGCTGATGCAATAGTTTTAAAGCTTCCTAGTTTGAT 1200
T = T C T F I I C *» C N 8§ F K A § * F D
R E P V HL L S A DATIVIL KUL P S L M
vV N L Y T YYLL M Qg * F * S F L V * x

1201 GAAAGTTATGACTCATATGGATGATTTTTCTATTAAATCTATATACAATGTTGATTTGTG 1260
E S YD S Y G * FF Y * I ¥ I QOC™* F V
K v THMDUDU F S I K S I Y NVDILC
KL*L I wMIVFILLNULYTMILTITCYV

1261 TGATTGTGGTTTTGTTATGCAGTATGGTTATGTAGATTGTTTTAATGATAATTGTGATTT 1320
* L wWFCYAVWUILCRTULF * * *+ L * F
p ¢G6G FVMQY GY VDCFNIUDNTCTDF
I vvLL CSMVM=* I VL MITIUVTITF

1321 TTATGGTTGGGTTTCAGGTAATATGATGGATGGTTTTTCTTGTCCATTGTGTTGTACAGT 1380
L wWL GFR™* Y D GWUF F L S TIT VUL Y S
Y G W vs GNMMDGU F S CUPUL COCTV
M VvV G F Q VI *WMVF L VHTCUV YV QF

1381 TTATGACTCTAGTGAAGTTAAAGCCCAATCATCTGGTGTTATTCCTGAGAATCCTGTGTT 1440
L *» L *» » § » 3§ P I I W CY S * E S§ C V
Y DS §S EV KAQS S GV I P ENZPVL
M TL YV KL K PNHULUVULFULUZ RTIIUILTCY

1441 ATTTACTAATAGTACTGATACTGTTAACCCTGATTCTTTTAATTITGTATGGTTATTCTGT 1500
I Yy » »y Y C * P *» F F * F VWL F C
F TNS TDTVNUZPDSFNILYG Y S V
L LI VL IULULT TV LIULIULTIUCMU YVTIULTIL

1501 TACACCATTTIGGTTCTTGTATATATTGGTCACCGCGTCCTGGATTGTGGATTCCTATCAT 1560
Y T I W F L ¥ I L VT A S W I VD S Y H
T P F G S CI Y WS PRUPGTULWTIU®PTII
H HL VL VY IGHU RUVILDU GCGT FTULSL

1561 TAAATCTTCAGTCAAGTCTTATGATGATTTGGTTTATTCAGGTGTAGTAGGTTGTAAATC 1620
* I F S Q vL *» * F 6L FRCSUZ RIL * I
K §s s v KX S Y D DL VY S G V V G C K S
N L Q S S L MMTIWUPFTIQV * * V V N L

FIG. 9 CONT.
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1621 TATTGTTAAAGAAACTGCTCTTATTACTCATGCACTTTACTTAGATTATGTTCAATGTAA 1680
Yy ¢ * RN CS Y Y 5 CTULULU RTULTCGCSM*
I v X ETAULTITHA ATLYULDY V Q CK
L L K XLLLLILMMHKBEVFT®*TIMTFUNUVS

1681 GTGTGGTAATCTTGAACAAAATCATATTCTTGGTGTTAATAATTCTTGGTGTAGGCAACT 1740
v w»*~ § * T K S Y S WC ¥ *x F L V * A T
¢C G NL EQNUHTIULGVNUNSWUCTRUZGQTL
vvITULUNI KITIU FULUVLTITIUILG GV VGNC

1741 GTTGCTTAATAGAGGTGATTATAATATGCTTTTAAAAAATATTGACTTGTTTGTTAAGCG 1800
vV A » * R « I, * Y A F K K Y * L V C * A
L L NRGDYNMTILTULI KU NTITU DIULF YV KR
¢ L I EVI.I I CVF* KIULTT CULUL SV

1801 TCGTGCTGATTTTGCTTGCAAGTTTGCAGTTTGTGGAGATGGTTTTGTACCTTTTTTACT 1860
s ¢ *» F CL Q V CS L WU RWUPFCTF FFT
R ADVFACI KU FAVYV CGDGUVF YV P F UL L
v L ILULASULQVPFVEMUVLYTLF Y *

1861 AGATGGTTTAATTCCCCGTAGTTATTATCTAATTCAGAGTGGTATTTTCTTTACATCTIT 1920
R WFNS P ** L L S NS EWYVFUL Y I F
D GGL I PR S Y YL I QS GTIFFT S L
MV + P PV VITI * F RV UV F S L HUL *

1921 GATGTCTCAATTTTCACAAGAAGTTTCTGATATGTGTTTAAAAATGTGTATITTGTTTAT 1980
b v s 1IF TRSF *¥ Y VF KNV Y F V Y
M §$ Q F S Q EVSDMZ CTLI KMZCGCTITULTFM
¢c L N FHKIKUPF LTI CV * K CUV F CUL W

1981 GGACAGAGTTTCAGTTGCTACATTTTATATAGAGCATTATGTTAATAGGTTGGTTACTCA 2040
G @ S F §s ¢CY I LY RATLTCGC™* * V G Y §
DRV S VATV FYTIEUHY YV NIZRTULUVTQ
T E F QL L HPF I *S I MLTIGUWIULILN

2041 ATTTAAGTTATTGGGTACTACACTTGTTAATAAAATGGTTAATTGGTTTAATACCATGTT 2100
I » v 1 66 Y Y TOC* * NG * L V * Y H V
F K L L GGTTULVNI KMVUNWUFNTMIL
L §$ Y WVLHULULTII KWULTIUGULTIUPC *

2101 AGATGCTAGTGCACCTGCTACAGGCTGGCTTCTTTACCAATTATTGAATGGTCTTTTTGT 2160
R ¢C* ¢ T CY RUL A S UL P I I EW S F C
D ASAUPATSGMWILILYQULULDNUGTULUPFPUV
M L VHL L QAGVPFVFTNY MV F L *
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2161 AGTATCTCAAGCCAACTTTAATTTIGTTGCTTTAATACCTGATTATGCTAAAATTTTAGT 2220
s I s s QL *F CCVFNTM®* L C* N F S
v S Q ANFNVFVALTIUPTDYA AZ KTIULV
Yy L. KX pTVLIULLIL*YULIMTLIKTF * L

2221 TAATAAATTTTACACTTTTTTTAAGTTATTATTAGAGTGTGTTACAGTTGATGTTTTAAA 2280
* * I L H F F * Vv I I RV C Y S * ¢ F K
N X F Y TVF F KL L L E CV TV DV L K
I N F TL F L S Y Y * S VL QL M F * K

2281 AGATATGCCTGTTCTTAAAACTATTAATGGTTTAGTTTGTATTGTAGGCAATAAGTTTTA 2340
R Y ACS * NY * W PF S L Y CRQ * V L
DM PVL KTINUGILWVCTIVGNIT I KFY
I ¢ L FLEKLILMVYV*F VUL * A I § F I

2341 TAACGTTAGTACAGGGTITAATTCCTGGTTTTGTTTTACCATGTAATGCACAGGAACAACA 2400
* R * YR VNSWPFCFTM®*CTGTTT
N VS TGULI PGV F VL PCN AIGQETQDQ
T LvQG™* F L VLVPFYHVMUHEIZ RNNDNK

2401 AATTTATTTTTTTGAAGGCGTTGCAGAATCTGTTATAGTAGAAGATGATGTITATTGAGAA 2460
N L FF *RRCIRTIUGCYSURIR®* CY * E
I Y F F E GV A E S VIV EUDUDUVTITEN
F I FL KAL Q NILIL* * K MMTULL R M

2461 TGTCAAATCTTCTTTATCATCTTATGAGTATTGTCAACCACCTAAATCTGTAGAAAAAAT 2520
c @ 1 F F 1 1 L * Vv L 8§ T T * I CZR K N
vV K $§ § L §$S S Y EY CQ P P K S5 V E K I
S NL L YHL M S I VNHTILNTIL* KK F

2521 TTGTATTATAGATAATATGTACATGGGTAAGTGTGGTGATAAATTTTTCCCTATTGTCAT 2580
L Y YR*YVHGT™* VW * * I F P Y CH
¢c 1 I DNMVYMGI KT CGDIE KU FVF?PTI VM
v L *»I I ¢CTWUV S VVINJTF FSTILTUL 858 *

2581 GAATGATAAAAATATTTGTCTTTTAGATCAGGCTTGGCGTTTTCCATGTGCAGGTAGAAA 2640
E * * K YL S F RS GULAVFSMZC CR *¥ K
N D KNI CLULDO QA AWRUPFUPUCAGTRK
M I K I F VF *¥* I RL GV F HUV Q V E K

2641 AGTTAATTTTAACGAGAAACCTGTTGTTATGGAGATTCCGTCTTTGATGACAGTTAAGGT 2700
s *»f *» R ETCUCYGD SV F DD S * G
vV N FNEI KU©PVVMETIUPSULMTV KV
L I L T RNULULULWRU FIRIUL* * Q0 L R L
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2701 TATGTTTGATTTAGATTCTACTTTTGATGATATTTTAGGTAAAGTTTGTTCAGAATTTGA 2760
Y v+ F R F Y F * * Y F R * § L F R I *
M F DL DSTVFDUDTIULGI KV C S E F E
¢ LI * I L L L MTIUV F*V KV FV Q NILK

2761 AGTAGAAAAGGGTGTTACTGTAGATGATTTTGTCGCTGTTGTTTGTGATGCTATAGAGAA 2820
S R K GG CY CR * F CRCCUL * C Y R E
VEKGVT VDDV F VAV YV CDATITEN
* X R VL L *» M IULSUL L F VMUL * R M

2821 TGCTTTAAACTCTTGTARAGATCATCCAGTGGTTGGTTATCAAGTTCGTGCATTTTTARA 2880
Cc F X L L *» RS S S G WUIL S S S CT1IFK
A L NS CIKDH?PV YV GY Q VR APFPTILN
L » T LV KITITOQWULV I KV FVHF * I

2881 TAAACTTAATGAGAACGTTGTTTATTTATTTGATGAGGCTGGTGATGAAGCAATGGCCTC 2940
* T + » E R CL F I * * G W * * § N G L
K L NENV VYL FDEA ATGUDTEA AMABA S
N L MURTULVFTIYILMZPBRTULVMIE KT QMWU?PIL

2941 TCGTATGTATTGTACTTITGCTATTGAGCATGTTGAAGACGTTATCAGTAGTGAAGCTGT 3000
s Yy v, Yy Ffr CY * G C* RRY Q * * 5 C
R MY CTF A I EDVEDU VI S S E AV
v ¢I VL L LLRMILIKTTIL S V V KL L

3001 TGRAGATACTATTGATGGTGTCGTTGAAGACACTATTAATGATGATGAAGATGTTGTTAC 3060
* R Y Y * W CR * R H Y * * * * R C C Y
EDTTIDGV V EDTTINDUDETUDUV VT
K I LL MV sS$L KTULILMMMMIEKMMTLTL L

3061 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3120
"W * ¢ * R * R CC Y W * Q * R * R CC Y
G DNDDETUDVVYTOGDNTUDUDTETDTVUV T
vV TMTMIEKMILTULTUILV VT TMMTMIEKMTILL L

3121 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTIGTTAC 3180
Ww=* Q * R * R CCY W * Q * R * R CC Y
G DNDUDEDV VT GDNDUDETDUV VT
v T™M™MTMI KMULLLVTMTMIEKMMTLTULL

3181 TGGTGATAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3240
w » » ¥+ R + R CCY W * Q * R * R CC Y
G DNDUDEUDVVTGDNDUDET DUV VT
v i »m T M KXMLLULVTMTMMIEKMMULTLL
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3241 TGGTGACAATGACGATGAAGATGTTGTTACTGGTGACAATGACGATGAAGATGTTGTTAC 3300
W * Q * R * R C C Y W * Q * R * R C C Y
G DNDDEUDVVTGDNTDTU DET DV VT
v T™™MTT™MIKMULILULVTMTMMI KMTLTLL

3301 TGGTGACAATGACGATGAAGATGTTGTTACIGGTGACAATGACGATGAAGATGTTGTTAC 3360
W * Qg * R * R C C Y W * Q * R * R C C Y
G DNDUDEDVV T GDNUDUDET DUV VT
v TMTMI KMILLULVYVTMTMIEKMMTELTLL

3361 TGGTGACAATGACGATGAAGAGATTGTTACTGGTGACAATGATGACCAAATTGTTGTTAC 3420
w * Q * R * R D C Y W * Q * » P N C C Y
G DNDDEETIVTGDNU DU DU GQTIUVVT
v T M T M KRILL LV TMMTI KTULTULTULL

3421 TGGTGATGATGTAGATGATATTGAAAGTGTCTATGATTTTGATACTTATAAAGCTCTTTT 3480
W * x C R * Y * K CL * F * Y L * § § F
¢G D DVDDTIESVYDVFDT YK AULL
v MM *MIUL KV SMTIULIULTIIKTULF *

3481 AGTTTTTAATGATGTCTATAATGATGCTTTGTTTGTTAGTTATGGTTCTAGTGTTGAAAC 3540
S F * * C L * * CF V C* L WPF * C * N
vV F NDV Y NDALV FV S Y G S S V E T
F LM MS I MMULOCLIULVMUVYVULVL KQ

3541 AGAAACATATTTTAAAGTITAATGGTTTATGGTCACCTACTATTACACATACTAACTGTTG 3600
R NI PF * S * W F MVTYYYTY * L L
ETY PP K VNGLWS PTTITHTNTCGCW
K HI L KILMYV Y G HLULULHTITU LTV G

3601 GTTGCGTTCTGTGTTACTTGTAATGCAGAAATTACCTTTTAAGTTTAAGGATTTAGCTAT 3660
VA F CVTOCNAETITF=* V * G F S Y
L RSVLLVMOGQ KT LU PV F KF KDULATI
¢cvL YL * CRNYULIL SUTLURTI * L L

3661 TGAAAATATGTGGTTATCTTATAAGGTGGGTTATAATCAAAGTTTTGTTGATTATTTACT 3720
* K Yy vv I L * G G L * S K F C * L F T
E NMWUL S Y KV GYDNOQ S F VDY L L
K 1 C G Y L I RWUV I I KVUILUL I I Y *

3721 GACCACTATTCCTAAAGCTATTGTTTTGCCTCAAGGTGGTTATGTAGCTGACTTTGCTTA 3780
D HY S * 8§ ¥ CVF A SR RWIULUCS * L C L
T T I P XK A I VL P Q G G Y V A DTV FAY
P L F L KU LULPF CL KV VM ~* L T UL L I
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3781 TTGGTTTTTAAACCAGTTTGATATTAATGCGTATGCTAATTGGTGTTGTTTAAAATGTGG 3840
L VF K PV * Y * CV C* L VL F KMW
W FLNQFDTINW AY ANWTCGCT CTLIKZCG
G F T L I LMRMULTIGV VYV * NV V

3841 TTTTTCTTTTGATTTAAATGGTTTGGATGCTGTGTTTTTTTATGGAGATATTGTGTCTCA 3300
F FF * F XWPFGCCVFUL WU RYCV S8
F S F DL NGULUDA AVUFVFY G DTI VS H
F L L T *MV WMILICUPFVPFMETITULT GCTLM

3901 TGTTTGTAAGTGTGGACATAATATGACTCTAATAGCAGCGGACTTACCTTGTACATTACA 3960
¢ L * VW T Y D SDNS S GUL TUL Y I T
v ¢Cc K CGHNMTTULTIAA ATDTLUPUCTTUL H
F VSV DTITI * L * * Q RT YL V HYII

3961 TTTTTCATTATTTGATGACAATTTTTGTGCTTTTTGCACCCCTAAARAAATTTTTATTGC 4020
F F I I * * QF L CVF L HUP * KNV FYC
F S L F DDNVFCA AV FOCTU®PI K KTIVFTI A
F HY LMTTIUPFVLVFAUPUILI KI KPFULULL

4021 TGCATGTGCTGTGGATGTAAACGTTTGTCATTCTGTAGCTGTTATAGGTGATGAACAAAT 4080
¢cMCCGTCI KU RILS FOCSTCYR ¥ *»x T N
ACAVDVUNV CHSVAVIGDEZQTI
H VL WM®* TV F VI L * L L * V M N K *

4081 AGATGGTAAGTTTGTTACTAAATTTAGTGGTGATAAATTTGATTTTATAGTAGGTTATGG 4140
R W *» V CY * I * W * * I * F Y S R L W
b G K F VTIKXKU FSGDI K FDUFTI VG Y G
MVSs§SLLILNU LV VYV INILTITIL®* * V ME

4141 AATGTCATTTAGTATGTCTTCTTTTGAGTTAGCTCAATTGTATGGTTTGTGTATAACACC 4200
N VI * Y VFF * VS S T1I VW F VY NT
M s F s M § §$s F ELAQULYGULTCTITFP
C HLVCLILUL S * L NCMVCV * HIL

4201 TAATGTATGTTTTGTTAAAGGTGATATTATAAATGTTGCTAGACTTGTTAAAGCTGATGT 4260
* C MFC®*R* Y Y KCC®*TOC* § * C
N VCFV KGD I I NV AURIULUV KA ATDV
M Yy vL L KVvIUL * MVLULDILULI KTULMIL

4261 TATTGTTAACCCTGCTAATGGGCATATGCTCCATGGTGGTGGAGTTGCARAAGCTATAGC 4320
Yy ¢ * P C * WA Y A P W W W S C K S Y S
I v NP ANGUHMILUEHEGG G GV A KA ATINA-A
L L TLLMMGTICSMVYVYV ETLOQI KTUL * L
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4321 TGTAGCTGCAGGTAAAAAATTTTCTAAAGAAACTGCTGCTATGGTTAAATCTAAAGGTGT 4380
¢c s ¢ R * K I F * RNICUCYG * I * R C
V A A G K K F 8 K ETAA AMUV K S K G V
*L Q V X N FL K KL L UL WULDNTULK V F

4381 TTGCCAAGTAGGAGATTGTTATGTTTCTACCGGTGGTARATTATGTAAAACAATTCTTAA 4440
L PSS RRULUILUCTFYIRW®*TITM™* NN S *
¢c QVeGDCY VST GG KL CKTTITULN
A XK * EI VM FL P VVNY YV KILQT FIULI

4441 TATTGTAGGTCCTGATGCTAGACAAGATGGAAGACAATCTTATGTTTTGTTAGCACGTGC 4500
Yy ¢C R § * ¢ * TRWI XKTTIULTCUZ FUVSTTZC
I v PDAROQD G RUOQSY VL L AURRA
L *~»v.LMULDI KMETDNU LMUZFOC* HV L

4501 TTATAAGCATCTTAATAATTATGATTGTTGTTTGTCTACTCTCATATCGGCTGGTATATT 4560
L » A S * * L * L L F V Y S HI G WY I
Yy K H L NNYDOCOCLSTTTIL I S A G I F
I s I L I1M1IVVCLULS YU RILVYTL

4561 TAGTGTTCCTGCTGATGTGTCATTAACTTACCTTCTAGGTGTTGTTGATAAACAAGTTAT 4620
* ¢ § C+* CVINULUPSRTCTCT* * T 5§ Y
S Vv ADV SLTY YU LULGV YV VDI KOQUV I
v *F LLMCHO®M®*U LTV F* VL L I NI KTIUL S

4621 CCTTGTTAGTAATAATAAAGAAGATTTTGATATTATTCAAAAATGTCAAATTACTTCAGT 4680
p C *» *» » » R R F * ¥ Y §S KM S N Y F 8
L v S NNKEUDUVFUDITI QK C QI T 8§ V
L L v I I K K I L I L F KNV K ULUL QL

4681 TGTTGGTACTAAAGCATTGGCTGTTAGATTAACTGCTAATGTAGGCCGTGTTATTAAATT 4740
cwyw*gsg I GC®*INUZC®*XCURUPOCY * I
V6T K AL AV RULTANVYVGR YV I K F
L vL KHWULULDO®* L LM®* AUV L L NIL

4741 TGAGACAGATGCATACAAACTTTTCTTIGAGTGGTGATGATTGTTTTGTTTCAAATTCTTC 4800
*D R €I QT F L E W * * [ F CUFKUFTF
ETDAY KULVPFUL S GDUDTU CT FV S N § S8
R QMHTNU FS *» V VMIUVILT FOQIULL

4801 TGTTATACAAGAAGTTTTATTGCTTCGTCATGATATACAATTGAATAATGACGTTCGTGA 4860
¢ Y T R S F I A S S * Y T I E * » R § +
v IQE VL L L RUHDTIUGQILNNDNDV R D
L YK K F Y CVFVMTIUVYNDM®*TMMTUPFPUVI
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4861 TTATTTGTTGTCTAAGATGACTAGTCTTCCCAAAGATTGGCGTCTTATCAATAAATTITGA 4920
L F VV* DD®* S S Q RL A S Y Q * I *
Yy L L S K MTSUL P KDW®RUILTINIKF D
I ¢ ¢L R *L VF P KTI GV UL S INTIULWM

4921 TGTTATTAACGGTGTTAAAACTGTTAAGTACTTTGAGTGTCCTAATTCTATTTATATATG 4980
cy=* R C* NC* VL * VS * F Y L Y M
v I NGV KTV K Y F ECUPWNIGSTI VY I C
L L TvVvL KULILSTULS VL I L F I XYV

4981 TAGTCAGGGTAAAGACTTTGGTTATGTATGTGATGGTTCTTTTTATAAAGCAACTGTTAA 5040
* S G * RL WLOCMO®*WF FUL * S§ N C *
s Q G KD VF GY V CD GGSF Y KATUVN
v RV KTL VMY VMV L FTIKOQULULTI

5041 TCAAGTTTGTGTGTTATTAGCTAAGAAGATAGATGTTTTGCTTACTGTAGATGGTGTTAA 5100
s §L ¢cvI1IS* EDU RTCVFAYI CIRWC *
Q vC VL L AIK K IDVLL TV DGV N
K ¥ VCCY L RR*MUPFOCULIL* MVULTI

5101 TTTTARATCTATTTCTCTTACTGTAGGTGAAGTTITTGGTAAAATACTTGGTAATGTTTT 5160
F » I Y F S Y CRT™* S F W *NTW* CF
F K s I 8§ L T VvV GG E V F G K I UL G NV F
L NL FL L L *V KU FULV KYULVMTF S

5161 CTGTGATGGCATTGATGTTACTAAGTTAAAGTGTAGTGATTTTTATGCCGATAAAATTTT 5220
L * WH* CY * VKV~ * FL CR * N F
¢ p G6GI DVTI KTULXKCSDF Y ADI KTIUL
vVMALMLIL S * S VVI FMUPTIIKFY

5221 ATATCAGTATGAAAATTTGICTITAGCTGATATTTCTGCTGTACAAAGTTCATITTGGGTT 5280
I s v * K F VF S *¥ Y F CCTI KT FIWUV
Yy Q Y ENL S L A DI S AV QS S F G F
I s M XTI CUL * L I FULILYXV HULGTL

5281 TGATCAGCAACAATTGCTTGCTTACTATAATTTITTTAACAGTATGTAAATGGTICTGTAGT 5340
* S ATTIACLULO®*U F FUNSM®M®+YMMVYVC S
D Q Q Q LL AY YN FULTUVCIKWS VYV
I S NNCULLTTITIU FO®* QY VNGTIL * L

5341 TGTTAACGGTCCATTTTTTTCTTTTGAACAGTCTCATAATAATTGTTATGTGAATGTAGC 5400
c *R S I FVFVF * TV S * * L. L CE C S
vV NG P F F S F E Q S HNNIZCY VNV A
L TV HUPFFLLNST LTITITIUVMOZ=*M=*L
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5401 TTGTCTTATGTTGCAGCATATTAATCTTAAATTTAATAAATGGCAGTGGCAGGAAGCATG 5460
L 8§ Y VAAY * S *» I * *x M A VA G S M
C LML QHTIWNULI KT FNIEKWOQUWOQEA AW
v. CcCc¢cs I LILNUILTIDNGS S GUZ RIKUHG

5461 GTATGAATTTCGTGCTGGCAGACCACATAGGTTAGTTGCTCTTGTTTTAGCTAAAGGTCA 5520
v T § ¢CwWQTT* VvV S CS CVF 8§ * R 8
Y E F RAGRPHIRILVYV ALVUL A IKGH
M N F VL ADHTIG * L L L F * L KV I

5521 TTTTAAATTTGATGAACCATCAGATGCTACTGATTTTATTCGTGTTGTTTTGAAACAAGC 5580
F » I » «~ T I R C Y * F Y S C C F E T S8
F K F D E P SDATU DU PFPTII RV VL K QA
L NL M NH Q M L L I L F VULV F * N KL

5581 TGATTTATCAGGTGCAATTTGTGAATTAGAACTTATTTGTGATTGTGGTATTAAACAAGA 5640
* F I RCNULM®*TIURTUYUL * L WY * T R
DL S GAICETLETLTITCDTCGTII KOQTE
I Y QVQFVNM®*NILVFV I V VL N KK

5641 AAGTCGTGTTGGTGTTGATGCTGTTATGCATTTTGGTACATTAGCAAAGACTGATCTTTT 5700
K s Ccw< C=* CCYA AV FWYTI S KD * § F
S RV GGVDAVMUHTFSGTTUL AI KTTUDTLF
vvLvVvVvi.IMILILCTIULV VH®*¥XQQRTULIVF L

5701 TAATGGTTATAAGATTGGCTGTAATTGTGCAGGTAGAATTGTCCATTGTACTARATTGARA 5760
* WL * D WL * L CR * NCUPUL Y * I E
N G Y K I G CNUCAGT RTIUVHCTIKTULN
M v I RUL AV IV QV ETZL S I VL N * M

5761 TGTACCATTTTTGATTTGTTCTAATACTCCTCTGAGTAAGGATTTACCTGATGATGTTGT 5820
¢ T™1I1 F DL F *Y S S E * G F T * * C C
v P F LTI CSNTU®PULSKUDTLUZPUDTDUVYV
Y HF * F VL ILL * VRIYILMMMTILL

5821 TGCAGCTAARCATGTTTATGGGTGTAGGTGTAGGCCATTATACACATTTGAAATGTGGTTC 5880
¢c s * HVY GCRU CRUPLU YT FEMUWTF
A ANMPFMGV GV GHYTUHTULIKCG S
Q L TCUL WV * YV *» A I I HTI * NV V H

5881 ACCTTACCAACATTATGATGCTTGTAGTGTTAAAAAATATACAGGTGTTAGTGGTTGTTT 5940
T L. p TL * CL * C * K I ¥ R C * W L F
P Y Q HY DACS VK KYTGUV S G CL
L T NIMMIULUVVL KIVNTIGQUVILV V V *
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5941 AACTGACTGCTTGTATCTTAAAAATTTAACCCAGACTTTTACATCTATGTTGACTAATTA 6000
N * L L VS * XKF NUPDVF Y I Y VD * L
T D CLYUL KNULTOQTUV FTSMTULTN Y
L. A CIULIKTIO* PRULIL HULC* L I I

6001 TTTTTTGGATGATGTTGAAATGGTTGCTTATAACCCTGATCTTTCACAATATTATTGTGA 6060
F F G* C* NGCUL * P * 8§ F T I L L *
F L DDV EMUVYVAYUNUPUDULS QY Y CD
FWMMULKWULULITULTIUFHNTITIUWVI

6061 TAATGGTAAGTATTATACAAAACCTATTATAAAGGCTCAGTTTAAACCATTTGCTAAAGT 6120
*W *» v L Y KTYYKGS V * T I C * 8
N G K Y YT KUPTITI KA AO QU FPIZ KUPFA AI KV
M Vv § I I 0 NLIL * R L S L NUHTIUL UL KL

6121 TGACGGTGTTTATACTAACTTTAAGTTAGTTGGACATGATATTTGTGCTCAATTGAATGA 6180
* R L Y * L * V S W T * Y L C S I E =~
bD GGV Y TNV FKULV G HDI CA QUL ND
T v F I LTUL S *L DMTIVFVULUN * MII

6181 TAAGTTAGGTTTTAATGTAGATTTGCCGTTTGTTGAGTACAAAGTAACAGTCTGGCCTGT 6240
* VR F » C R F AV C * V Q S N S L A C
K L G F NVDULPUPFVEYIXVTVWP V
s *» v. M * I CRULULSTIK * Q 8§ G L =*

6241 AGCTACTGGTGATGTTGTTTTGGCATCTGATGATTTATATGTTAAACGTTATITTARAGG 6300
S YW * CCV FGTI * * F I C* T L F * R
AT G DV VL ASUDIDTVLYV KU R Y F K G
LLvM L FWHILMTIVYMIULUNU YVTITULIKTD

6301 ATGTGAAACTTTTGGTAAGCCTGTTATTTGGCTTTGTCATGATGAAGCATCATTGAATTC 6360
M * N F W * A C YL AUL S * *» S5 I I E F
C ETVF G K P VI WILCUHUDEA ASTLN S
VXX L L VS L L F GF VMMIE KUHHE * I L

6361 TCTTACTTATTTTAATAAACCTAGTTTTAARATCTGAARAATAGATATAGTGTTTTGTCTGT 6420
s YL F * * T * F * I * K * I » C F V C
L T Y F NI KPS F K S ENU RY S VL 8 V
L' L I L I NL VL NUILIKTIUDTIUVYF FC CIULIL

6421 TGATTCTGTATCTGAGGAGTCACAAGGTAATGTGGTTACTTCTGTTATGGAATCGCAGAT 6480
* F C I * GV TR T®* CGY F CY G I A D
D SV S EESQGWNVVTSVMES QI
I L YL R S H XK VMWIUIL L L L WDNUZRIT RTL
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6481 TAGTACTAAAGAGGTTAAGTTAAAGGGTGTTAGAAAGACTGTTAAAATAGAAGATGCTAT 6540
* Y * R G *¥V KGC* KDOC™* NRIRTZCY
S T K EV KL K GG VR KTV K I EUDA ATI
v L KRL S * RV UL EIZRILU LI K™®*IKMTLL

6541 TATTGTTAATGATGAAAATAGTTCTATTAAGGTTGTTARAAGTTTATCTTTAGTTGATGT 6600
. Y ¢ * + « K + FP Y *# @G C * K F I F § * ¢C
I vV NDENS SI KV V K S UL S UL VDYV
L L. »m MK I VL LRULULKVYTL*L MF

6601 TTGGGATATGTATTTGACAGGTTGTGATTATGTTGTITGGGTTGCTAATGAATTGTCACG 6660
L G ¥ vFfF DRIL*L CCUL GO C®™* * I V T
wWoDbDMY L TGOCDY YV V WV ANETL S R
G I ¢ I *Q VVIMULUFOGLULMNTCHNA-BA

6661 CCTAGTTAAARTCACCARCAGTTAGGGAATATATACGATATGGTATTAAACCTATTACTAT 6720
p S * I TN S * G I Y T TI WY * T Y Y Y
L v K §$ P TV REYTIU RYGII KUPTITTI
* L NH Q QL G NI YDMVYVULNDNULILTILY

6721 ACCTATAGATTTGTTATGTTTAAGAGATGATAATCAAACTCTTTTAGTTCCTAAAATTTT 6780
T ¥ R F VM PP KR ®*>*»S NS F S S * N F
pI DL L CLRDUDNDNOQTULULV P KTIF
L *»I1I CYyv>* EMTITIKULUVF * F L K VF L

6781 TAAAGCAAGAGCTATAGAATTTTATGGTTTTTTGAAGTGGTTGTTTATTTATGTTTTTAG 6840
* § K 8§ YRTI LWV FVFEUVV VYL CF *
K A RA I EF Y G F L KWUL F I Y V F S
K ¢ EL »NF M VF * S 6 CL FMT FTLUV

6841 TTTATTACATTTTACAAATGATAAAACCATTTTTTATACTACAGAAATAGCTTCTAAGTT 6900
F I T F ¥ K » + N H F L Y Y R N S F * V
L L HF TNDI KTTIUFYTTETIA ASKF
Yy Yy I L.QMTIIKU®PUPFFTIULOQI K®*ULL S L

6901 TACTTTTAATTTGTTTTGTTTGGCTCTTAAAAATGCTTTTCAGACATTTAGATGGAGTAT 6960
Y F * F VL F G S * K CF S DI * M E Y
T F N L F CL AL KN AVFQTU FUZRWZ S I
L L I ¢ F VWL L KMULPFRHLUDG GV Y

6961 ATTTATAAAAGGTTTTCTTGTTGTAGCCACTGTGTTTTTGTTTTGGTTTAATTTTTTGTA 7020
I Y K RPF S COCSHOCVF VLV * F F V
F I XK GG F L V VATV FULFWFNZFILY
L *» K vF L L * P L CPF CVFGULIF CI
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7021 TATAAATGTTATTTTTAGTGATTTTTATCTTCCTAATATTAGTGTTTTTCCTATTTTTGT 7080
Yy K ¢ Y F » # F L § § * Y = C F 8§ Y F C
I N VIF SDVF YL PNTIS VF P I F V
* M L FL VIV FIVFLIULVFFULFULW

7081 GGGAAGAATTGTTATGTGGATAAAGGCTACTTTTGGTTTGGTTACAATTTGTGATTTTTA 7140
G K N CY VDK GY F WUV F G Y NTIL * F L
G RI VMW I KXKATU FSGULUVTTITCTDTF Y
EELLCG®* RL LUL V WILQVF VI F I

7141 TTCTAAGTTAGGTGTAGGTTTTACAAGTCATTTTTGTAATGGTAGTTTTATATGTGAATT 7200
F vV R CRVPF Y K S FL * W * F Y M * I
s K L 6 v F TS HUVF CNG S F I CE L
L § * v * VL Q vI1I FVMVVL YV NSZC

7201 GTGTTATTCTGGTTTTGATATGTTGGATACATATGCAGCTATAGATTTTGTTCAGTATGA 7260
VL FWUPF* YV GY I CS YRV F CS V *
c Yy s GF DML DT YA ATIUDTFVQ Y E
v Ii5LVvLICWIHMOQIULTZ* IUL F S MK

7261 AGTAGATAGACGTGTTTTATTTGATTATGTTAGTTITAGTCAAATTAATTGTTGAACTCGT 7320
S R *» T CVPF I * L C * F S Q I N C * T R
v D RRVIL PF DYV SL V KLTIVETLUV
* I DVFYL I MLV >* S N * L L N S L

7321 TATTGGTTATTCATTATATACAGTATGGTTTTATCCATTATTTTGTCTTATTGGTTTACA 7380
Y w L F I I Y S MVLSTITTIUL S Y WP FT
I GY sSs L YTVWFYUPULF CTUL I GUL Q
L vI HY I QY GV F I HYF VL L VYN

7381 ATTATTTACTACATGGTTGCCTGATTTGTTTATGITAGAAACTATGCATTGGTTGATTAG 7440
I T Y Y MV A * F VY VRNYATLV D *
L F T TWUL P DL F MUL ETMUHWTUL I R
Yy L L 6CL I CLC=®* KL CTI G * L D

7441 ATTTATTGTATTTGTAGCTAATATGTTACCTGCTTTTGTCTTGTTGCGGTTTTATATAGT 7500
I vy ¢ 1 ¢s » Yy vTJ CVPFOCLVAVL Y S
F I VF VANMTILUPA AVFVL L RPF Y I V
L L YL * LI €CYLULULSCU CGU FTI * L

7501 TGTTACTGCTATGTATAAAGTAGTTGGTTTTATTAGGCATATTGTTTATGGTTGTAATAA 7560
c Yy ¢cyv * 8 § WFY *A Y CL WIL * *
vV T A MY KV VG F I RHTI VY G CN K
L LLCTII K ™*LVLULGTIULU FMVYVUV I K
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7561 AGCTGGTTGTTTGTTTTGTTATAAACGAAATTGTAGTGTTCGTGTTAAGTGTAGTACTAT 7620
s wL FVL L * T KTUL * C S C * V * Y Y
A G CLFCY K RNTCSUV RV KT CSTTI
L vy CF VI NEIUVV F VL S V VL L

7621 TGTTGGTGGTGTAATTCGTTATTATGATATTACTIGCTAATGGTGGTACTGGTTTTTGTGT 7680
C WWCNSILUL * Y Y C * WWY WV FUL C
vV 666G VIRYYDTITANGGTGU? FCV
L vy v I MIULULL MV VL V F VL

7681 TAAACATCAATGGAATTGTTTTAATTGCCATTCTTTTAAACCAGGTAACACTTTTATAAC 7740
* T S M EL F * L P F F * TR * HF YN
K HQ WNICVFNU CHSUPF K P GNTFTIT
N I NG I VLIATIULULNUGQVTTULTUL * L

7741 TGTAGAAGCTGCTATAGAACTTTCTAAAGAGCTTAAACGACCTGTAAACCCAACTGATGC 7800
Cc RS CYRTV F* RA*TTCI KU®PN* C
VEAATIETIL S K EUL KR P VNP TTDA
* X L L » N FL K SLNDUL* T QL ML

7801 TTCACATTATGTAGTTACTGATATTAAGCAAGTTGGTTGTATGATGCGTTTGTTCTATGA 7860
F T L C 8§ Y *» Y *» A § WL Y DAVF V L *
S HY vvTDTIIKOQVGCCMMRTYLVF YD
I M * L L I L S KL VV * CV C S MI

7861 TAGAGATGGACAGCGTGTTTACGATGATGTTGATGCTAGTTTATTTGTAGATATTAATAA 7920
* R WTAOCIULU R®* C * C * F I CR Y * *
R D GQRVY DDV DASULF VDTINN
EMD SV F TMMILMILV YL * I L I I

7921 TCTGTTACATTCTAAAGTCAAAGTTGTTCCTAATTTGTATGTAGTTGTAGTAGAGAGTGA 7980
s v T F * 8§ Q § C S * F V C S C S R E *
L L §$ KV KVV PNILVY VV V V E S D
¢c Yy IL X S KL FLICMOM®*TIL * * R V M

7981 TGCTGATAGAGCTAATTTTCTGAATGCTGTTGTGTTTTATGCACAATCATTGTATAGGCC 8040
¢ »* s » F § ECCCVLCTTITIV * A
A DRANV FLNA AV UV F Y AQSUL Y R P
L T ELTIF>* MULLCVFMUHENUHTC CTISGL

8041 TATATTACTTGTAGACAAAAAGTTAATTACTACAGCTTGTAATGGTATCTCTGTAACCCA 8100
Y I T C R Q KV NY Y S L * WYL CNP
I L L VDI XK KU LTITTA AU GCNUGTISVTQ
Yy Yy , » T K Ss$ * L L. QL V.MV S5 L * P R
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8101 GACTATGTTTGATGTTTATGTTGATACTTTTATGTCTCATTTTGATGTTGATAGARAGAG 8160
by v * ¢CL C* Y F Y VS F * C * * K E
T M F DV Y VDTV FMSUHFUDV DUR K 8
L. ¢L™MFMILIULULTCLTIULMMULTIETRY

8161 TTTTAATAATTTTGTTAACATTGCTCATGCTTCTCTTAGAGAGGCGTGTGCAATTAGAAAA 8220
F » » F C * HCS CVF S * R G CUBATIRK
F NN F V NIAUHASZSTLUZ RETGV YV QL E K
L 1 I LL TULUILMILULULUEZ RVYVOCN * K R

8221 GGTTTTAGATACTTTTGTGGGATGTGTACGTARATGTTGTTCCATTGATTCAGATGTTGA 8280
G FRYTFOCGMGO CT *MTLFUH* F R C *
VL.LDTTFVGCVRZE KT CT CSTIDSDUV E
F * I L L WDV Y VDNVYVJPILTIUOQMTLK

8281 AACAAGATTTATTACTAAATCTATGATATCTGCAGTAGCTGCTGGTTTGGAATTTACTGA 8340
N K I ¥y Y * I Y DI CS S CWUF G I Y *
T R F I T K S M I S AV A A GULETVFTD
Q DL LLNUIL®* YL Q * L L VWNILIULM

8341 TGAAAATTATAACAATTTGGTACCTACATATTTAAAGAGTGATAATATTGTAGCTGCAGA 8400
* KL * Q F G TY I PF KE™* * Y C 8§ C R
ENY NDNILV P TYUL K S DDNTI V A A D
K I 1 T I WYL HTI * RV I I L * L Q I

8401 TTTAGGTGTTCTTATACAGAATGGTGCTAAGCATGTACAGGGTAATGTTGCTAAGGCAGC 8460
FRCSYTTE EWT C®*ACTSG™* CC * G S
L G VL I QN GAKHVYV Q GNUVAI KA A
*VF L YRMVILSMYRVYV MTILTILZROQL

8461 TAATATTTCTTGTATATGGTTTATTGACACTTTTAATCAACTTACTGCTGATTTACAGCA 8520
* Y F L YMVY * HF * §&§ T Y C * F T A
N I S CIWwWUPFIUDTU FUNOQULTA AUDTLQ H
I F L VY 6GLLTULULIWDNUILTZLTULTIYS I

8521 TAAATTAAAAAAAGCATGTGTTAAAACTGGCTTGAAGTTAAAATTGACTTTTAATAAGCA 8580
* I K K s M ¢ * NW UL EV K TI DV F * * B
KL K KA CV KT GTULI KTULI KULTUFNK Q
N * K K HVL KULAM™* S * N +* L L I 8§ K

8581 AGAGGCAAGTGTTCCTATTCTTACAACGCCCTTTTCACTTAAAGGAGGTGTTGTATTGAG 8640
R G K CS Y S YN AVLVFT* RURTZCOCTIE
EA SV ?PILTTU®PUFSL KGG GV V L S
R Q VF L FL QRUPVF HULIXKXEUVILY *» V
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8641 TAATTTGTTATATATATTATTTITTITATTAGTTTAATCTGTTTTATATTATTGTGGGCTTT 8700
* F V I Y I I FY * F NULFY I I V G TF
N L L ¥ IL F F I 8L I CVPFIUL L WAL
1 ¢y I Yy P P LL V * S VL Y Y CGTUL Y

8701 ACTGCCTACATATAGTGTTTATAAGTCTGATATTCATTTGCCTGCTTATGCTAGTTTTAA 8760
T A Y I *» CL *V * Y S F A CTULC * F *
L PT Y S VY K S DIHLPAYA S F K
¢ L H I VF I sU9LIVFTIOCLILMILVUVTUELK

8761 AGTTATTGATAATGGTGTTGTTAGAGATATTTCAGTTAATGATTTATGTTTTGCTAATAA 8820
s 'y » » w CC>* RY F S *» * F MF C *
vl D NGVVRDTISV NDTILTCTFA ANK
L LI MUVLULETIUVFOQLMTIYVYVULTULTIN

8821 ATTTTTCCAATTTGATCAATGGTATGAGTCCACTTTTGGGTCTTTTTACTATCATAATTC 8880
I F P I * S MV * VHFWVF L L 8§ * F
F FQ FDQWYESTUFGS SV F Y Y HN S
F S NL I NGMSUPULULGTILV FTTITITIL

8881 TATGGATTGCCCTATTGTTGTGGCAGTTATGGATGAAGATATTGGTTCTACTATGTTTAA 8940
Yy G L P Y CCGS Y G * RY WV F Y Y V *
M D C?PIVVAVMDETUDTIUGS STMTFN
W I AL LL WOQUL WMZI KTIU LVYVULULCTULM

8941 TGTTCCTACTAAAGTTTTGAGACATGGCTTTCATGTTTTACATTTTCTAACTTATGCATT 9000
¢c s Y * g F ETWUL S CVPFTVF S NILUCTI
v pPT K VL R HGF H VL HVPFUL T Y A F
F L L KF *DMAT FMTPFYTIT F* L MUHL

9001 TGCTAGTGATAGTGTTCAGTGCTATACACCACATATTCAGATTTCTTATAATGATTTTTA 9060
¢ + » » C S§ VL YTTVYSDFUL * = F L
A 8§ DSV Q CYTU®PHTIOQISYNUDTF Y
L vI v F S A IHUHTIVFU RV FULTIMMTITFM

9061 TGCTAGTGGTTGTGTTTTATCATCTTTGTGTACTATGTTTAAAAGAGGTGATGGTACACC 9120
¢c *w L CF I I FVY YV * KR* WY T
A S 66 CVL SSL CTMVFI KR RGUDGT P
L vvyVv F YHL CVULOCLIKEVMVHH

9121 ACATCCTTATTGTTATTCAGATGGTGTTATGAAGAATGCTTCTITTGTATACATCTTTGGT 9180
T s LL L FRWVCYEZETZGCTFUFUV Y I F G
HPY CYSDGVMI KN AZSULYTSTULV
I LI VvIQMUVL*RMTILILTCTIUHTLWTF
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9181 TCCACATACACGTTATAGCCTTGCTAATTCTAATGGTTTTATAAGATTTCCTGATGTTAT 9240
s Ty TUL *» p C * F * W F Y K I S * C Y
P HETURY SLANJSNGT FTIU RV FUPIDUVI
H I HVIALULTITILMVYVYUL* D VF L MUL L

9241 TAGTGAAGGTATTGTACGTATTGTAAGAACGCGCTCTATGACTTATTGTAGAGTGGGTGC 9300
* *» R ¥ ¢ T Y CI KW NA ALY DU LUL * 8§ G C
S E 66 I v R I VU RTRSMTYCRV G A
vV XK vL ¥ VvL * ERAL * L I V E W V H

9301 ATGTGAATATGCCGAAGAGGGTATATGTTTTAATTTTAATAGTTCCTGGGTTTTGAATAA 9360
M *» I CRRGYMPF * F * » F L G F E *
C EY AEE G I CPFNUFNS S W VL NN
VNMZPI KRV Y VL I L I V P G F * I M

9361 TGATTATTATAGAAGTATGCCTGGAACTTTTTGTGGTAGAGATCTTTTTGATTTGTTTTA 9420
* L L * K ¥ A WNUVFILW * R S F * F V L
b Yy YRS M?PGTU FOCGRUDILT FUDILF Y
I1 1 I EvVv CL ELF VYV ETIUPFPTULTIT CTFI

9421 TCAATTTTTTAGTAGTTTAATTCGTICCTATAGATTTCTTTTCTCTTACTGCTAGTTCTAT 9480
s I F * * FNS S YRV FULVF S Y C * F Y
Q F F §$ S L I RUPIDVFVF S LT AZ S S I
N F L VV*Y F VL *¥ I §F L LLUL VL F

9481 TTTTGGAGCTATATTGGCTATAGTCGTTGTCTTGGTTTTTTATTATTTAATAAAACTTAA 9540
FWwsSsYIGYSUROCLGV FIULTILFNIZ KT *
F GA I L A I VYV VL V F Y YULTI KL K
L EL ¥ W UL * § L S WVF F I TI * * NIL §

9541 GCGTGCTTTTGGAGATTATACTAGTGTTGTAGTTATARATGTTATTGTTTGGTIGTATTAA 9600
A CF WU RULY* CCS YK CYCUL VY =
R A F GDY TSV VYV I NUVI VWCTIN
v L L EI T L VL *L *MULULVFGV LI

9601 TTTTCTTATGCTTTTTGTTTTTCAAGTTTATCCTATTTGTGCATGTGTCTATGCTTGTTT 9660
F S$YaAaPFCPF S SL §$ YL CMOCULTCULF
F LML FVVF QVY?PTICAUCV Y A CTF
rFr L ¢ F L FF KF I L F VHVYV S MTULV F

9661 TTATTTTTATGTAACATTGTATTTTCCTTCTGAAATTAGTGTAATTATGCATTTGCAATG 9720
L P L ¢CNTI VVFSF*N* CNVYAVF AWM
Yy F Y VTUL Y F P S ETIT SV IMUHTLOQUW
I PP M ** H CTIVFULULI KLV * L CICNG
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$781 TATTGCAAACCATGTTTTATGGTTATTTTCATATTGTAGGAAAATTGGTGTTAATGTATG 9840
Yy C XK pCF MV IVFITL* ENWTZ C* CM
I A NHVLWILF S Y CRIK I GV NV C
L Q TMPY GYF HTIUVGIXIL VLMYV

9841 TAATGATAGTACATTTGAAGAAACATCTCTTACTACTTTTATGATTACTAAAGATTCTTA 9900
* *x + Y I * R N I S8 Y Y F Y D Y * R P L
N D STV FEETSULTT FMTITIE KTDS Y
M I VHL KKHULUL LU LIL* L L K I L I

9901 TTGTAGATTAAAGAATTCTGTTTCTGATGTTGCTTACAATAGATATTTGAGTTTGTATAA 9960
L *+ I K EF CPF * CCULOGQ* I F EF V *
C RL KNSV SDVAYDNU RYZ LS SULYN
v b R I LFLMULILTTIUDTI* V C I I

9961 TAAGTATCGTTACTATAGTGGTAAAATGGATACTGCTGCCTATAGAGAAGCGGCGTGTTC 10020
* V8 L L » W * N GY CCUL * R S G V F
K Y RYY S G KMUDTA AA AYU REA AU BATC S
s I vT I VYV KW I L L PIEUZ KU RIZ RUVIL

10021 TCAGTTAGCTAAAGCTATGGAAACATTTAATCACAATAATGGTAATGATGTCTTATACCA 10080
S v § * 8 ¥ G NI * S Q * W * * C L I P
Q L AKAMETV FNU HNDNNGNUNDUVUL Y Q
s * L XL w KHL I TTIMVMMSYTN

10081 ACCTCCTACAGCATCTGTTTCTACATCTTTTTTGCAATCAGGTATTGTAAAGATGGTATC 10140
T S ¥ S 1T CF Y I F F AIURYCIKUDGI
P P TA SV S TS FL QS G I VKMV S
L L.Q HL FLHLVF CNIGQUVIL™*YRWYL

10141 TCCTACGTCAAAAATTGAACCTTGTATTGTTAGTGTTACTTATGGTAGTATGACTTTGAA 10200
$ Y VXN*TULYC* CYULW* Y D F E
P TS K I E P CTI V SV T Y G S MTTUL N
L R Q KL NILVLLVLILMUVV * I * M

10201 TGGTTTATGGTTAGATGACRAAGTTTATTGTCCTCGTCATGTTATATGTTTATCCTICTAA 10260
W F MV R * Q S LL S S§ S CY MF I L ~*
G L WULDUDI KVY CUPIRHVYVY I CL S SN
vy e6G*MTKF I VL VMILYVY PILTI

10261 TATGAATGAACCTGATTATTCTGCCTTATTATGTAGAGTTACTCTAGGTGATTTTACTAT 10320
Yy E *» T *~ L F CL I M * S Y § R * F Y Y
M NE PDY S ALULUCRUVTULGUDTFTTI
* M N L I I L PY Y VETULTIL®* V I L L *
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9721 GATTGTTATIGTATIGGTGCTATAATGCCTTTTTGGTTTTGTGTCACATATGTAGCTATGGT 9780
b CYVWCYDNA AVFTULUVULCHTIT GCSTY GG
I vM Y GAIMPVPFWPFCVT Y VAMUV
L L. ¢cMVL * CL F GF V S HM* L WL

10321 AATGTCTGGGCGGATGAGTTTAACAGTTGTGTCTTACCAGATGCAGGGCTGTCAACTTGT 10380
N VWADET FNS ST CVL PDAGTULSTC
M S GG RMSELTVV S Y QM QG CQL V
¢c L GG *V +*+ Q0L CLTURU CRAUVNTLTF

10381 TTTGACAGTCTCTTTACAARATCCTTACACTCCAAAATATACTTTTGGTGTTGTTAAACC 10440
F D SL FTXK S LHES KTI Y FWCOC=*T
L TV SL QNUPYTUPIKYTVFGV V K P
* Q 8 L Y XK ILTULQENTI UL UL VL L N L

10441 TGGTGAAACTTTTACTGTTTTAGCTGCGTATAATGGCCGACCACAAGGGGCATTTCATGT 10500
W *» NF Y CF S CV *» w?PTTIRGTI S C
G ETPF T VL A AY NG RUPQGATFHV
VXKL LLF * L RIMADU HI KGHU FMIL

10501 TACTATGCGTAGIAGTTATACTATTARAGGTTCTTITTTTGTGTGGGTCATGTIGGATCTGT 10560
Yy Y A * * L Y Y * R F F F VW VMW I C
T M R § §$ ¥ T I K G S F L C G S C G 8 V
L ¢CvvyvVy I L L KVLFCV GHUVDILTL

10561 TGGTTATGTATTAACAGGTGATAGTGTTAAGTTTGTATATATGCATCAATTAGAGCTCAG 10620
WL CTINIR®*Y M C * VvV C I Y A S I RAQ
G Y¥YyVL TGD SV KFVYMHEGQULETL S
v MYy * Q VI VL SL Y ICTINT™®* S S5 V

10621 TACTGGTTGTCACACTGGCACTGATTTTACTGGTAATTTTTATGGTCCATATAGAGATGC 10680
Y W L. S HWH* F Y W * FL WS I *» R C
T 6 ¢CH TG TDFTGNU FY G P Y R D A
L vvTLALTIULILVIUFMVHTIIEMIL

10681 TCAAGTTGTACAGTTGCCAGTTAAGGACTACGTCCAAACTGTTAATGTTATTGCTTGGCT 10740
s s ¢TVAS *GLRPDNUC®* CYCUL A
Q vv QL PV KDYV QTV NV I AUWL
KL ¥y s QL RTTS S KULL MULULILG S

10741 CTATGCAGCTATACTTAATAATTGTGCTTGGTTTGTACAAAATGATGTTTGTTCTATTGA 10800
L ¢s YT * * L CL V CTI K * CL F Y *
Y AAILNDNTZ CAWT FV QDNUDUV C S I E
M QL YL II VL GLYKXKMMTFVUL L K
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10801 AGATTTTAATGTTTGGGCTATGACAAATGGTTTTAGCCAAGTAAAAGCAGATCTTGTTTT 10860
R F ¥ CL G Y DI KW F * P S K S R 8§ CF
D FNVWAMTWNGU FSOQVYV KAUDTLUVL
I LM F 6L * QM VL A K * K Q I L F *

10861 AGATGCTTTGGCTTCAATGACAGGTGTTTCTATTGAAACTTTATTGGCTGCTATTAAGCG 10920
R ¢ F GFNDWIRTCPFY*NV FTIGT CY * A
DAL ASMTGV S TETIULTLA AA ATITIKTR R
ML WL QQ * Q VF LL KULYWIULULTUL S V

10921 TCTATATATGGGATTTCAAGGTCGTCAAATACTAGGAAGTTGTACTTTTGARGATGAATT 10980
§$ I Y G I S R S S NTRIKILYF * R * I
L YMGPFQ GRQIULGS CTTV FETUDTEL
Yy I w D F K VYV K Y * EV VLL KMUN W

10981 GGCACCTTCTGACGTTTATCAACAATTGGCTGGTGTTAAATTGCAATCTAAAACAAAAAG 11040
G TF * RL 8 TT1 6 W C * I A I * N KK
A P S DVY Q QL A GV KU LOQSIKTIZKR
H L L TP I NN WILV L NICWDNULIKQIKD

11041 ATTTATTAAAGAAACAATTTATTGGATTTTGATATCTACATTTTTGTTTAGTTGTATAAT 11100
I Y » RN NL L DF DI Y I F V * L YN
F I K ETTI Y W IUL I STV FULT F S CTI I
L' L K K QF I GGF * YL HVPF CUL VYV + F

11101 TTCTGCATTTGTTAAATGGACTATATTTATGTATATTAATACACATATGATTGGTGTTAC 11160
F CI C* MDY I Y VY * Y TYDWOCY
S A FV KW TTIVFMYTIDNTHMMTIUGUVT
LHLLNGU L?YULCTIULTIUHTIO®*UL VL H

11161 ATTATGTGTACTTTGTTTTGTTAGTTTTATGATGTTACTAGTTAAACATAAGCATTTTTA 11220
I »m¢cTULPFC* F Y DUVTS * T * A F L
L CVvVvL CFVSFMMILILVYVI KU HIE KU HFY
Y vy F VL L VL *CY * L NI S IV FI

11221 TTTGACTATGTATATAATTCCTGTACTCTGTACCTTGTTTTATGTAAATTATTTAGTTGT 11280
F DY VYN NS CTULYUL VL CZ KULVF S C
L TMY 1 I pPp VL CTULUVFYVNYTL VYV
*L ¢ I *» F L Y S VPCPFPM®* I I * L 8

11281 CTATAAGGAAGGTTTTAGAGGTCTTACTTATGTCTGGCTCTCATATTTTGTTCCTGCTGT 11340
L *GRF *RSYL CLATLTIUFUTGCSTCSC
Yy KX EGF RGL TY VWL S Y F V P AV
I R K vL EVLLMSG S HTIULFUL L *
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11341 GAATTTTACTTATGTTTATGAAGTATTTTATGGTTGTATTTTATGTGTTTTTGCTATTTT 11400
E F YL CL S I L WL Y FMUCUPFOGQCYF
N F TY VY EVF Y G CI1IUL CV F A I F
I L. .M F M KY FMVV F YV FULULTVFIUL

11401 TATAACTATGCATAGTATTAATCATGACATTTTTTCTTTGATGTTTTTGGTTGGTAGAAT 11460
Y N Y A * Y * § * H F F F D VF G W * N
I T M HS INUHUDTIUPFSLMV FILUVSGTR RI
* L ¢ I VL I MTU FVFPFUL * ¢CF WUIL V E *

11461 AGTTACTTTAATTTCTATGTGGTATTTTGGGTCGAATTTAGAAGAGGATGTTTTGTTATT 11520
S Y FNF Y VYV F WV EVFIRI RGT CTFUVI
v TL I §8M WY F G SNULEZEDUVILULTF
L L * P L CGGIL GRI * KIPRMPFUZGCVYL

11521 TATTACAGCCTTTITTAGGTACTTATACATGGACCACTATTTTGTCATTAGCTATAGCAAA 11580
Y ¥ S L FRYL YMUDUHYF VI S Y § K
I T A FL GTYTWTTTIULSUTLATIAK
L ¢ P F * VLI HGUPULUFOCH * L * Q K

11581 AATTGTTGCTAATTGGTTGTCIGTTAATATATTTITATTTTACAGATGTACCTTATATTAA 11640
N CC>* L VV C * Y I L F Y RICTUL Y ~*
I VA NWIL S VDINTIUFYFTTUDUVU©PY I K
L L LI GCULULTIVYVFIULOQMYTZ LTIULN

11641 ATTGATTCITTTGAGTTACTTATTTATAGGGTATATTTTATCTTGTTATTIGGGGATTTTT 11700
I D s FELULIYRV VY F I LULULGTITF
L I L L s YL ¥ I G Y I L 8 CY WG F F
* F F *» VT YL * G I F YL VI GTDTF S§

11701 CTCTCTTTTAAACAGTGTTTTTAGAATGCCTATGGGTGTTTATAATTATAAAATTTCTGT 11760
L §$ F X Q CF * NAY G CL * L * N F C
S LL NSV FRMPMGVYV Y NYIKTISV
L F * TV F L ECUL WV F I I I K F L F

11761 TCAAGAATTGCGTTATATGAATGCTAATGGCTTACGTCCACCCCGTAATAGTTTTGAGGC 11820
$ R I AL Y EC * WILTSTP * * F * G
Q EL RYMDNANGIULRUPUPIRNSTFE A
K NCVI *MLMAYUVHUPUV I VLI RIL

11821 TATTTTGTTAAATTTAAAACTGCTTGGAATAGGTGGCGTGCCAGTTATTGAAGTTTCTCA 11880
Y F vV X F KT a2WNURW®RA S Y * S F §
I LLNILI KU LLGTIGS GV P VI EUV S Q
F ¢ *» I *» NCL E * V A CQ VL L X F L K
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11881 AATTCAATCAAAATTGACTGATGTGAAATGTGCTAATGTTGTTTTGTTAAATTGTTTACA 11940
N §$ I KIDO*¥ CEMMTC™* CCV FV KULT FT
I 9 s KL TDV KCANUVVYV L L NTCTULDQ
F NQNM*¥LM®* NVL MULTFOC®* I V Y §

11941 GCATTTGCATGTTGCTTCTAATTCTAGGTTGTGGCAGTATTGTAGTATTTTACATAATGA 12000
A F ACCPF®*F * V VAV L * Y F T * *
H L HV A SNSU RILWOQY C S I L HNE
I ¢MULLLIULGCGSTI VUV FYTIMZEK

12001 AATACTATCTACTTCAGATTTAAGTGTAGCTTTTGATAAGCTTGCTCAATTATTGATTGT 12060
N TI Y F RV FKCST F~* * A C S I I DC
I L. §$ T SsS DUL SV APF DI KU LA AOQTLTLTIUV
Yy ¥y L,L oI *V ** L L I S L L N Y * L F

12061 TTTATTCGCCAATCCTGCTGCAGTTGATACTAAGTGTCTTGCAAGTATAGATGAAGTTAG 12120
F I RQSCCS * Y * Vs C K YR * g =
L F A NP AAVDTI KT CILA AZSTIDEV S
Yy s P I L L QL I L S VUL QV * M KL A

12121 CGATGATTATGTTCAAGATAGTACTGTTTTGCAGGCTTTGCAAAGTGAGTTTGTAAATAT 12180
R *L CS R * Y CFAGVFAI K * V C K Y
D DYVQDSTUVIL QALUGQS SETZFUVINM
M I M F K I VL FCRTULTZGCI KV S L * I W

12181 GGCTAGTTTTGTTGAATATGAAGTCGCAARAGAARAAATTTGGCTGATGCTARAAATAGTGG 12240
G * F C * I * S RKEI KT FG * C * K * W
A S F VEYEVAI K KNI NIULAD AIZKTNS G
L v L L NM K S QR KIWILMTULIEKTIUVYV

12241 TTCTGTTAATCAACAACAGATAARACAGTTAGAAAAGGCATGTAATATAGCTAAGTCTGT 12300
F C* S TTUDJE KTV VU RIEKTGM?®* Y § * v C
S VN QQ QI KQULEZXKH ACNTIA AIKTSV
L L I NNR™* NS * KRHVTI*TLSTILC

12301 GTATGAACGCGATAAAGCTGTAGCTCGCAAACTGGAACGTATGGCAGACCTAGCACTTAC 12360
v * T R * S CS S QTGTVYGRUP S T Y
Y ERDKAYV 2ARI KULERMATDIULALT
M NA I KL * L A NWNUV W QT * HUL L

12361 TAACATGTATAAAGAGGCTCGGATTAATGATAAGAAGAGTAAAGTTGTTTCCGCTTTGCA 12420
*BR v » R 6§D * + EE * § CF R F A
N MY KEAIRTINU DI KI KSI KV V 5 AL Q
T ¢ I K R L 6L M IRURUVKULTFUPULTCR

FIG. 9 CONT.



Patent Application Publication Feb. 16,2006 Sheet 143 of 201  US 2006/0034853 A1

12421 GACAATGCTTTTTAGCATGGTTCGTAAATTGGATAATCAGGCTTTARATTCTATTCTGGA 12480
D NAPF *HGS * I G *¥ S8 6 F K F Y S G
T M L, F S M VPRI KUILUDNUNU QA ATILNSTIILTD
Q ¢ F L AWUPFVNWTITIU RTL®*TIIULUFWTI

12481 TAATGCTGTTAAAGGTTGTGTACCTTTGAATGCTATTCCAGCGCTGGCTGCTAATACTTT 12540
* ¢ C+* RL CTUV FET CYS S A G C * Y F
N AV KGCV?PLNATIUPALWA AANTTL
M L L K Vv YL * ML F QR WUL L I L *

12541 AACTATAATAATACCAGATAAACAAGTTTTTGATAAAGTTGTTGATAATGTTTATGTTGC 12600
N Y NNTW R™* T S F * *» g C * * C L C C
T I I I P D K QV F DI KV VDNUV Y V A
L » » ¥ Q I N K F L I KL L I MV FMTILH

12601 ATATGCTGGTAGTGTATGGCATATACAGACTGTTCAAGATGCTGATGGTATTAATAAACA 12660
I CW * CMAYTUDT CSI RUZGC®* WY * * T
Y A G S VW HTIOQTV QDA ADUGTINIZ KQ
ML VYVY I YRULUPIKMILMMUVILTINS

12661 GTTAACTGATATTAGTGTTGATTCTAATTGGCCTCTTGTTATTATTGCTAACAGGTATAA 12720
VN * Y *» C *» F *» L AS CY Y C * Q VvV *
L T DI SVDSNWUPILVITIAUNIZ RIYN
* L I L vL ILIGULULTILI LU LWTVLTGTIM

12721 TGAAGTTGCTAATGCTGTTATGCAGAATAATGAGTTGATGCCTCATAAATTAAAAATACA 12780
* § C + C C Y A E * * V DA S * I KN T
EVANAVM QNN ETLMMZPUHI KU LI KTIQ
K L LML L ¢CR IMS * CUL I N * K Y K

12781 AGTTGTTAATAGTGGTTCTGATATGAATTGTAACATTCCTACTCAATGTTATTATAATAA 12840
s ¢ * * WF * Y EL *HS Y S ML L * *
v v NS GS DMDNUCNTIUPTIOQTCYYNN
L L I vvLTI®* I VTV FULULNDNUVTITITIM

12841 TGGTAGTAGTGGTAGAATAGTTTATGCTGTTCTTAGTGATGTTGATGGTCTTAAGTATAC 12900
Ww=* » W * N S L ¢CC S * x C * W 8§ * V Y
G S S GR I VYAUVLSDVDGT LI K YT
vvyVvVvyVvEZ®* FPML FL VMILMUVILSTIL

12901 TAAGATAATAAAAGATGATGGAAATTGTGTTGTTTTAGAGCTTGATCCTCCTTGTAAATT 12960
* DN KR*W KL CCVFRAT®TF*¥ S S L * 1
K I I K DD GGNOCWV VL ETLTDU®PPCIK F
R *» » K MMETIVILVF>*S L I L L V N F
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12961 TTCTATACAAGATGTTAAGGGACTTARAATTAAGTATCTTTATTTTATTAAAGGATGTAAR 13020
F Y T™ROC*¥ G T * N * V § 9L F Y * R M ~*
S I ¢ DV KGL KIIZKUVYULYVFTIKGTCN
L Y KMLURTDTLIKILS$TIFITULULI KT DTVT

13021 CACTTTAGCTAGAGGGTGGGTTGTTGGTACTTTATCTTCAACAATTAGATTGCAGGCTGG 13080
HF S * RV GCWYFTIVFDNNT®*TIAGW
T LARGWUVV GTUL S8 S8 TTIUZ RIULOGQAG
L *L EGGLUL VUL YL OQQULUDTCZ RIULUV

13081 TGTTGCTACTGAGTATGCAGCTAATTCTTCTATACTTTCATTATGTGCATTTTCTGTAGA 13140
¢c ¢y v s * FF YTV F I MCTIUFOCR
vV ATEYA A ANSSIUL SL CAUVF S VD
L LL s M QL I L LY FHY VHUFUL * I

13141 TCCTAAGAAAACTTATTTAGATTATATACAACAAGGTGGTGTACCTATAATTAATTGTGT 13200
s$s * ENL FRL Y TT RWOCCTY YN * L C
P X X TYLDVYTI QQG GV P I INTCUV
L R KL I * I I Y NI KUV VYL * L I V L

13201 TAAAATGCTCTGTGATCATGCTGGTACTGGTATGGCTATTACTATTAAACCTGAGGCTALC 13260
* N A L * S CW Y WY GY Y Y * T * G Y
KMLCDHAGT GMATITTII K?PEA AT
K ¢s v I ML VLV WILILIULIULNDNIULIRIULTL

13261 TATTAATCAAGATTCTTATGGTGGTGCCTCAGTTTGTATTTACTGCCGTGCACGTGTAGA 13320
Y *§ R F L WwWWwWOCUL SUL YULUL P CTOCR
I NQ D S Y GGA SV CI Y CRARUVE
L I K I LMV VP QVFVFTAVYVY HV * 5

13321 GCATCCAGATGTAGATGGTTTGTGTAAATTACGTGGTAAATTTGTACAAGTCCCTTTGGE 13380
A S RCRWU FV * I TW®* 1 CT S P F G
H PDVD GGLCI KU LRUGI K FVQV PL G
I oM * MV CVNY VVNTILYIKSL WV

13381 TATAARAGATCCTATTCTCTATGTGTTAACACATGATGTTTGTCAAGTTTGTGGATTTTG 13440
Yy KR S Y §L CVNTT™* CUL S S L WIL
I X ppPpI1UL Y VL THUDUVCOQVCG T F W
* K I L F S M C * HMMT FUV KPF VDF G

13441 GAGAGATGGCAGTITGTTCCTGTGTAGGTTCAGGTGTCGCTGTTCAATCTAAAGATTTAAA 13500
ERWOQULPFLCRUPFRTZGCRTCSTI * R F K
R DG S CSCVGEGS GV AV Q S KDULN
EMAVYV PV * ¥V QV S L FNULIKTI~* I
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13501 TTTTTTAAACGGGTTCGGGGTACTAGTGTGAATGCCCGTCTAGTACCCTGTGCTAGTGGT 13560
F F KRVRGTSVNARTILUVUPCHBAS G
F L NGFGVLV *MUPV * Y P VL V V
F * TGS GY * CECU?P S S TULTZ CT™* W F

13561 TTATCTACTGATGTTCAATTAAGGGCATTTGATATTTGTAATACTAATAGAGCTGGTATA 13620
L §$ TDVQULRATFUDTIT GCNTNUZRAGTI
Yy LLMFNMZ*GHULTIU FVIULTIUETLV *
I vy ~»C S8 I K G I * Y L *» Y *» *x § W Y R

13621 GGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGATGACGACGGTAATAAA 13680
G L ¥ Y KV NUCUCRUF FQRTIUDUDUDG N K
vy I I K I VAV F SV *MTTV I N
F I L * 8 E L L P F S A Y R * R R * * I

13681 TTGGATAAGTTCTITGTTGITAAAAGAACTAATCTAGAAGTTTATAATAAAGAGAAAACT 13740
L D K F F VVKRTWUNILEUVYNI KEIKT
W I s S L L L K EUL I * K F I I KR KL
G *»vL CC* KN=* SR SUDL *» * R EN L

13741 TATTATGAGTTGACTAAAAGTTGTGGTGTTGTGGCTGAACATGATTTCTTTACATTTGAT 13800
Y ¥ EL T K S C GV V A E HUDVFVF T F D
i MmsS*L K VYV VL WL NMTISTULHTILTI
L » vp * KL WCOCG®* T * F L Y I * Y

13801 ATTGATGGTAGTCGTGTGCCACATATAGTTCGTAAGAACCTCTCAAAGTATACTATGTTA 13860
I DGS RV P HTI VR KXKNTILSI KYTMIL
L M vvvVvVv CHTIW®*U FVRTSOQQO S I L C *
* W 8§ ¢CA TY S S *E PL KV Y Y VR

13861 GATCTTTGCTATGCATTGCGCCATTTTGATTGTAATGATTGTTCAGTATTGTGTGAAATT 13920
D LCYALU RUHPFDU CNDTGCSUVULCEI
I FAMHCATIULTIUVMIUVQYCV KTF
S L L. I A PF * L *x *» ILb F § I V * N §

13921 CTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGAAAGATTGGTATGATTTT 13980
L ¢CE YADUCIKES YU F S K KDWY D P
F VS MULTIUVIKNW®PTU FULIRIE KTIGMMTITL
L *» v *1L * R I L L F * ER L V * F (

13981 GTTGRAAATCCTGATATTATTAATATTTATAAAAAATTAGGCCCTATTTTTAATAGAGCT 14040
v EN P DI I NI Y K KL G P I F N R A
L K I L I L L I F I KN®*ATULVFUL I E L
* K § * Y Y * Y L * K I R P Y F * * § F

FIG. 9 CONT.



Patent Application Publication Feb. 16,2006 Sheet 146 of 201  US 2006/0034853 A1

14041 TTACTTAATACTGTCAGTTTTGCAGATACTTTAGTAAAAGTAGGTTTAGTTGGTGTTTTA 14100
L L NTVS FADTULV KV GL V G V L
Y L I L §8 VL Q I L * * K ¥ V *» L yV F *
T * Y ¢ Q F CRYVF S K S S8URUFS WOCTFN

14101 ACTTTAGATAATCAAGACTTGTATGGTCAATGGTATGATTTTGGTGATTTTATACARAACA 14160
T LD NQ DU L Y G QW YDV FGDVFTI QT
L » I I K TCMVNGMMTITU LU VTITULY XK Q
F R * S R L VW SMVYV * F W * F Y TN S

14161 GCTCCAGGTTTTGCTGTGGCAGTTGCAGATTCTTACTATTCTTATATGATGCCTATGTTG 14220
AP G F GV AV AD S Y Y S Y MMUPMIL
L Q VL VW QL QIUL TTIULTI®*XCTUL C *
§ R F W CG S CPRPFULULVPFPULYDAY VD

14221 ACTATGTGTCATGTATTAGATIGTGAATTATTTGTTAATGATAGTTATAGACAATTCGAT 14280
T™ M ¢ H VL DCEULUPFVNDS YU RIQUFTD
L ¢ vwmvy>*» I VNYLLMTIUVTIUDNSTI
Yy vs ¢ I RL * I I C * * 1, *» T I R 8

14281 CTTGTACAGTATGATTTTACTGATTATAAGTTAGAATTGTTTAATAAGTATTTTAAGTAT 14340
L vQ YD VFTD Y KULETLTFNI K Y F K Y
LYy s MmIULU LTITISS*DNUOGCLTISTIULS I
¢c TV *« F Y *+ L ¥ VvV R I V * *x Vv F * V L

14341 TGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGATAGGTGTATTATTCAT 14400
W GM K Y HPNTVDCDNUD RTCTITIH
G v *» § I I L IULWIUVIMTIGUVTULTFI
G Y EV S §S§ *Y CGL *» * * *x VvV Y Y S L

14401 TGTGCTAATTTTAATATATTATTTAGTATGGTCTTACCTAATACTTGTTTTGGTCCTCTT 14460
C ANV FWNTIULVFSMVILPNTTCTFGUPIL
v L I L I ¥ YL VWS YL IUL VUL VUL L
¢ *F * Y I I * Y GUL T * Y L F W S 8§ C

14461 GTTAGACAAATTTTTGTAGATGGTGTTCCGTTTGTTIGTTTCAATTGGTTACCATTATAAA 14520
v RQI F VDGV P F YV V S I G Y H Y K
L DK FL * MV FRULULVFQLV TTI I K
* T NF CR W CSVCCVFUNWTILU®PTIL * R

14521 GAGTTAGGTGTAGTTATGAACTTGGATGTTGATACACACCGCTATCGTTTGTCTCTTAAA 14580
EL GV VMUNILDUVDTUHIRYRTILS L K
S »v »L *» TWMULTIHTA ATIUVCUL L K
VRCSY EL GC* Y TUPUL ST F V § * R
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14581 GACTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCTGCTAGTGCTCTGCTT 14640
b LL L YAADUPAMUHEVYVASA ASU ATLTL
T ¥y F FMQQTIULI LU CMULUHTLTULUVILCTL
L T sSL CSPRSCY®A ®ACOCTIOC®*XC S5 A ¢

14641 GATTTACGAACTTGTITGTTTTAGTGTAGCTGCCATTACAAGTGGTATAAAGTTTCAAACT 14700
b L RTCCUPFSVAATITSSGTII KU FOQT
I ¥YyEL VVL V~>* L PULOQV V *¥ 3§ F K L
F T N L L F * ¢S CH Y KW Y K V S N C

14701 GTTAAACCAGGTAATTTTAACCAAGATTTTTATGAGTTTGTCAAAAGTAAAGGCTTGTITT 14760
vV K P GNF NQDUVF Y EF V K S K G L F
L NQ VI L T K I FMSUL S KV K AU CTL
* TR * F *» P R FL * V CQ K * R L V *

14761 AAAGAGGGTAGTACAGTTGATTTGAAACACTTTITTCTTTACTCAAGATGGTAATGCTGCA 14820
K E G S TV DUL KHFF F T Q DGUN A A
K RVV QLI *NTUVF SLL KMVMTIULOQ
R G»*» Y 58 *» F ETULFUL Y S RW ¥ C CN

14821 ATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTTGATATTAAGCAGTTA 14880
I T DY NY Y K Y NILUPTMUVDTII KOQTL
L L I I 1 I I s I T YLUL WU LTIULS S Y
Yy * L * L L * V * F T Y Y G * Y * A V I

14881 TTGTTTGTATTAGAAGTTGTTTATAAGTATTTTGAAATTTATGATGGTGGTTGTATACCA 14940
L F VL EV VY KYUPFETIYDSGSGT CTIZP
c LYy~ KL F I SIULI KXV FMMUVVVYQQ
v IR SCL * VF * NL *# WWIUL YT 8

14941 GCATCACAAGTTATTGTTAATAATTATGACAARAGTGCTGGTTATCCATTTAATAAATTT 15000
A S Q VI VNNYUDI KSAGY P FNIKTF
HH XKLL LI I MT I KU VULV IUHTILTIUDNIL
I T s Yy C<»* * L * Q KCWUL S5 I *» *» I W

15001 GGTAAAGCTAGACTTTATTATGAGGCATTATCATTTGAGGAGCAGAATGAAATTTATGCA 15060
G K ARUL Y Y EAL S VF EEGQNUETI YDA
VKLDVF I MRHYHL RS RMI KT FMIH
* 8§ * T L L * GI I I * GAE * NIL C I

15061 TATACTAAACGTAATGTGTTGCCCACTTTAACTCAAATGAATTTAAAATATGCTATTAGT 15120
Y T X RNVL PTULTAOQMNILI K YA I S
I L NVMCCZPLO®*TLIK* I * NMTULIL YV
Yy *» T » ¢ VA HFNSDNUEVFIKTICY * C
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15121 GCTAAGAATAGAGCTCGTACTGTTGCAGGTGTTTCCATTCTTAGTACTATGACAGGTCGA 15180
A K NRAURTWVAGVYV S IUL S TMTGR
LRI EVLVLLQVFPVFULVIL * Q V E
* E* 8 s ¥YCCRUCPFHS * Y Y DUR SN

15181 ATGTTTCATCAAAAATGTTTGAAGAGTATAGCAGCTACTCGTGGTGTTCCTGTTGTTATA 15240
M FHQ K CLXK STIAATU RGV PV VI
c F I KNV * RV * QL L V V F L L L *
v s S KM FEEY S S Y S WC S COCYR

15241 GGAACTACTAAATTTTATGGTGGCTGGGATGATATGTTACGCCATCTTATARAGGATGTT 15300
G T T KV F Y GG WDDMTULRMHTLTIIKTDV
EL L N FMV AGMTIOCYATIULO®*IRMIL
N Y *» IL WWULG®* Y V TP S Y KG C ~*

15301 GACAACCCTGTTCTTATGGGTTGGGATTATCCTARATGTGATCGTGCCATGCCARATATT 15360
D NP VL M GWD Y P KCDI R AMTPNTI
T T L F L WV G ITIULNWYVTIV?PCQTIF
Q P CS5S Y G L 6GL S **M ¥ 8§ CHA ATZ K YTF

15361 TTGCGTATTGTTAGTAGITTAGTTTTGGCTCGTAAACATGARATTTTGTTGTTCACATGGT 15420
L R I v S L VLAIRI KUHIET FT CTGCSH G
c v.L.LVV*¥ FWILVNMNDINFVV HEMUV
A Y C»* *» F § F GS * T ** I L L F T W *

15421 GATAGATTCTATCGCCTTGCGAATGAATGTGCTCAAGTTTTGAGTGAARATAGTTATGTGT 15480
DRFYRULANUET CA AU QU VUL S ETIVMSC
I Ds I A L RMNWUVILI KT F®* V K * L CV
* I L §$s P CE*MOCSSFE®*NSGSYVW

15481 GGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGATGCAACCACTGCTTTT 15540
G 6 CYYV K P GGTS S GDATTATF
AV AIMULSILVVLAVVMOQZPTULTULL
R L L L ¢ * A WWY * Q W * CNHCTFC

15541 GCTAACTCTGTTTTTAATATATGTCAAGCTGTTACTGCTAATGTTTGTTCTCTTATGGCT 15600
A NSV FNTICQAVVTA ANV VT CSTULMA
L TL F LI YV KLLILILMMT FUVILULWL
*L ¢ F * Y M S S CYC™*¥CUL F S Y G L

15601 TGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAAAARACGCTTATACTCT 15660
C NG HK I EDILS I RNILUGQI KT RTIL Y S
v M AI RTILIEKTIM®*UVYATI VY KN AYTL
**W P *D * R F KYTQUVFTI KTTUL I L *
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15661 AATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAGTATTATGAATTTTTA 15720
N VY RTDYVDYTUFVNZEYYEVFIL
M F T vwg I ML IIHLUILMSTIMMNTFY
¢ L s YRULCOX* L Y I C* * VvV L *~ I F M

15721 TGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTTTGTTATAACTCTGAT 15780
C K HF S$SMMIULSDDGV UV CYNSTD
v s T L vV *» *» F * VMMV UL F VI TTULTI
* A F » Y D DVFE * *»*y§W CCULUL * L * L

15781 TATGCTAGTAAGGGTTATATAGCCAATATAAGTGTTTTTCAACAAGTTTTGTACTATCAG 15840
Y A S K G Y I A NI S V F Q Q VL Y Y Q
M LVRVI®*?PI®*¥VFFNI KTFTUCTTIHR
¢ * * G L ¥ 8§ QY X CVF s TS F VUL S§ E

15841 AATAACGTTTTTATGTCTGAATCTAAATGTTGGGTTGAAARATGATATTACTAATGGTCCT 15900
N NV FM S E S K CWUV ENDTITNGP
I T FLCLWNUILDNUVGU LI KMMTIT LTI LMV VL
* R FP YV *»TI *» ML G* K * Y Y * W S S

15901 CATGAATTCTGTTCACAACATACTATGTTGGTTAAGATAGATGGTGACTATGTTTATCTA 15960
H EFCS QH TMULV KTIDGTUDY VYL
M NS VHNTIULUCGCWILIR=*MUVTMUPIY
*» I L F T TY YV & * DI RMW™*DL CL ST

15961 CCCTATCCAGACCCTTCTAGAATTTTAGGAGCTGGTTGTTTTGTTGATGATTTATTGAAG 16020
P Y PDPSRILGAGC CT FVDDILIL K
P I Q TLLEVF * EL VYV L L MTI Y * R
L S R P F * NF RS WUL F C * *+* F I E D

16021 ACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATAGATGCTTACCCTTTA 16080
T Db § v.L LI ERU FVSLATITU DA AYUPUL
L T v?pEFp?PF *»* § A L * V * L * M L T L *
* Q ¢ S F DRALTGCI K S S YU ROCCL P F 8§

16081 GTACACCATGAAAATGAAGAATACCAAAAAGTTTTTCGTGTATATTTAGAATATATAAAA 16140
V HHENUEEYO QI KV F RVY L EY I K
Y T M KM K NTIXKI KV FF VY I * NTI K
T P *¥ K * R I P K S8 F S CI F RI Y KK

16141 AAACTATATAATGATCTTGGTAATCAGATCTTAGATAGTTATAGTGTTATTTTAAGTACT 16200
K L Y NDULGUNGQIULUDS Y S VI L ST
N Y I M I L VI RS * I VI VL F * VL
T I » * 8§ W * S DL R * L * C Y F K Y L
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16201 TGTGATGGTTTAAAGTTCACTGATGAATCATTTTATAAGAATATGTATTTAAAAAGTGCC 16260
¢ DG6GL KPF TDESV FY KNMYTUL K S A
v MvMyvVv+* S S LMNUHKZPFTII RTIT GCTIT™* KV P
* W F KV H * *# I I L * E Y V F K K C R

16261 GTGATGCAGAGTGTAGGTGCATGTGTTGTTTGTTCATCACAGACGTCTTTGCGTTGTGGC 16320
VM Q SV GACVV CS SQTSTULRCG
* ' C RV * VHVL FVHHR RTI RILTCVV A
bAECRTCMTCCLU FTITUDUVF FATLWDQ

16321 AGTTGTATACGGAAGCCTTTGTTGTGTTGTAAATGTTGCTATGATCATGTTATGGCAACC 16380
s ¢ I R K PL L CC KT COCYDHVMA AT
v vy 6 S L ¢ CVVNVAMTIMMLWOQF?P
L Yy T™ EAVPFVVL *M UL L *» S CY G N Q

16381 AATCATAAATATGTTTTGAGTGTTTCACCTTATGTGTGTAATGCACCTAACTGTGATGTG 16440
N H KYVL S VS P Y VCNA AUPINTCGCT DYV
I I N MF * V F A L M CVMHVLTV M *
s * 1 ¢ F E CPFTULCUV * Cc T * L * C E

16441 AGTGATGTCACCAAATTATATTTGGGTGGTATGTCTTATTATTGTGAAAACCATAAACCT 16500
s pvTI KULYULGGMSYYCENUHIKP
vV MM S PNY I WV V CLTI IV KTTINIL
*CHQI I F GW Y VL LUL * K P * T 8

16501 CATTATTCATTTAAGTTAGTTATGAATGGTATGGTCTTIGGTTTGTATAAACAATCTTGT 16560
HYSsS F KL VMDNGMVUFGIULYIKSJQS C
I T HL § * L *M VW SULV CTIINNILUV
L F I » v S Y EW Y GUL WV F V * T I L Y

16561 ACAGGTTCACCTITATATAGATGATTTTAATAAGATAGCTAGTTGTAAATGGACAGAAGTT 16620
T G s P Y I DDVF N KTIASUCI KWTEUV
Q vHL I * M IULIR*L V VNGOQIKL
R F T LY R * F * * D S * L *# M D R S +*

16621 GATGATTATGTTCTGGCAAATGAGTGTATTGAACGTTTAAAGTTATTTGCTGCAGARACT 16680
b DY vL AN ECIEZ RILI KT LU FAATET
M I MFWOQMSVL NV * S Y L L Q K L
* L C S G K *VvyYy** TVF KVICT CIR RN S

16681 CAAAAGGCAACTGAAGAAGCTTTTAAACAAAGCTATGCTTCTGCTACTATTCAAGAGATT 16740
Q K A TEEAUVF K QS Y AaASATTIQEI
K R QL KKLULWNI KA AMTZLIZLTULTLTFI X RIL
K ¢ N * RS F *TIKULCVFTCY Y S RUDC
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16741 GTTAGTGATAGAGAAATTATTTTGTGTTGGGAGACAGGTARAGTTAAACCACCACTTAAT 16800
Vs DIRETITITLTCWETGI KV KPP LN
L vI EX L F CV G R Q V KL NHUHTUL I
* * * R N Y F VL GD R * 8§ * T T T * *

16801 AAAAATTATGTITTCACTGGCTATCATTITTACTAGTACTGGTARGACAGTTTTAGGIGAG 16860
K NY Vv FTGYHVFTS TG KTV L G E
K I M F S L AIIULLVUL VRO QTP * V 8§
K L ¢ F HWUL S F Y * Y W * D S F R * V

16861 TATGTTTTTGATAAAAGTGAATTAACTAATGGTGTTTATTATCGCGCTACAACTACTTAC 16920
Y v F D K § EL TNUGVY Y RATTTY
M F L I KVN?*LMUV?PFITIATLO GQTLTULT
cC F *» * K * I N * W ¢ L L S R Y N Y L Q

16921 AAACTTTCTATAGGTGATGTTTTTGTCTTAACATCACATTCTGTAGCTAATCTAAGTGCA 16980
KL s I GDV F VLTS HS SV A NULS A
N FL *» VMV FUL S *HH I L * L I * V H
T F YR * CF CLWNITU FOCS * 8§ KCT

16981 CCTACACTTGTTCCACAAGAGAACTATGCTAGTATAAGATTTTCTAGTGTTTATAGCGTT 17040
P TL VYV PQEDNYAOSTIIRIFS S VY S VvV
L HL FHXKURTMLV * DV F L V F I A F
Yy T ¢ s TREULC®* Y K I VPF * CL * R 8

17041 CCTTTGCTGTTTCAAACTAATGTTGCTAACTATCAGCACATTGGAATGARACGTTATTGC 17100
P L L FQTNVANYQHTIU GMMIE KT BRYC
L ¢ CPF KLMULULTTISTTULE™* NV I A
F AV SN CC* L S AUHWNETTULTULH

17101 ACTGTGCAAGGTCCTCCTGGTACGGGCAAGTCTCACCTTGCTATAGGTTITAGCTGTTTAT 17160
T VQ G P P G T G K S HLATIGTLAUVY
L ¢ KVLVLV RASULTULIUL* V *» L F I
C A RS SWYGQVS P CYURU F S CUL L

17161 TACTATACAGCACGTGTAGTTTATACTGCTGCTAGTCATGCTGCTGTAGATGCATTGTGT 17220
Y Y T A R V V Y T AA S HA AR AUV DAL C
T I Q HV *»F I L LLVMULIUL * MHCUV
LYysTOGCCSTULYCC®* S5 COCU CRTZCTI UV *

17221 GAARAAGCTTATAAGTTTTTRAATATTAATGACTGTACACGCATTATACCTGCTAAAGTT 17280
E KA Y KFLUNTIWNDTZGCT RTITIUPATIKYUV
K X L I 8 F * I LMTV HAULYVYULTULIKF
K s L » v F K Y * * L Y T H Y T C * 5 8§
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17281 CGTGTAGATTGTTATGATAAGTTTAAAATTAATGATACTACTTGTAAGTATGTTTTTACT 17340
R vV D CYDI KU P KTINIDTTUZ CI KYVFT
v+« I vM I S L XL MITULU LV S MV FULTL
C RL L *» * V * N * « Y Y L * V ¢ F Y Y

17341 ACAATARATGCATTACCAGAGTTAGTCACAGATATTGTTGTTGTTGATGAAGTTAGTATG 17400
T I §N AL P E L V TDTIVV V DZEV S M
Q *M HY QS * 8§ ¢ I L L L L M KL V C
N K ¢ I T R V 8 HRY CCOC * * g * Y A

17401 CTTACTAATTATGAATTGTCTGTTATAARATGCTCGTGTTAAAGCTAAACATTATGTATAT 17460
L T NY EL SV I NA ARV KA AIKIHYUVY
L LI MNZCLUL™®*MULUVUILI KU LNTIMYTI
y ~ L * I v ¢CY¥Y KC¢Cs§s C +* § * TUL C I Y

17461 ATTGGAGATCCTGCTCAGTTACCTGCACCACGTGTGCTATTGAGTAAGGGTTCTTTAGAA 17520
I1 G D PAQL PAUPURVULULSI KSGS S UL E
L EI L LS YL HHV CY * V R VUL * N
W RS CSVTCTTTCATIE®*GF F RT

17521 CCTAGGCATTTTAATTCTATTACTAARATAATGTGCTGTTTAGGTCCTGATATTTTTTITG 17580
P R HFNSITI KTIMMTCT CTLGU®PDTIF L
L I L ILUL L X * CAV * vV L I F F W
* A F * F Y Y * N NV L F R S * Y F F G

17581 GGAAATTGTTATAGATGTCCTAAAGAAATTGTAGAAACTGTTTCAGCATTGGTTTATGAT 17640
G N CYRCZPIKETIUVETUVS ALV YD
E I vIDUVU L KI KUL LM®*Z KULVFOQHWT FMI
K L. L *MSsS * RNCRNDNUZCTPFS I GUL * =*

17641 AATAAACTTAAGGCTAAGRATGATAATAGTTCATTATGCTTTAAAGTATATTTTAAGGGA 17700
N KL KA KNUDWU NS SLICUFI K VY F K G
I NLRLURMTIIVUHEYATLI K YTIULURTD
* T » G * E * * * P I ML * § I F * G T

17701 CAGACRACACATGAGAGTTCAAGTGCTGTAAARTATTCAACAAATATATTTAATTAGTAAA 17760
Q T T H E § S 8 A V NI Q Q I YL I s K
R Q HMPRVQVL * I FNI KV YTI * L V N
b NT®* EF K CCIK Y S TNIFN * * T

17761 TTTTTGARAGCTAATCCAGTTTGGAATAGTGCTGTTTTTATTAGTCCTTATAATAGTCAG 17820
F L XANUPUV WU NS AV FI S P YN S Q
F +» K L I Q F GTI VL FULULUVYVYZ LI I VR
FES~* S $§L E * CCVF Y * S L * * 5 E
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17821 AACTATGTTGCTAAGCGTATTTTAGGTGTTCAAACACAAACTGTTGATTCTGCTCAAGGT 17880
N Y Vv A KURIULGV QT QT VDS A Q G
T M L L § VF *V F KHKU LULTIULTUL K V
L ¢ ¢ *»~aA Y F RCSNTNUGC®*F C S R F

17881 TCTGAATATGATTATGTTATATATTCACAAACAGCAGAAACAGCTCATTCTATTAATGTT 17940
S EY D Y VI Y S QTAUETA AUHSINUV
L NMIMULYTIUHI KOQQIKQULTIIUL UL ML
* I * L, Y I FTNJSU RNSSU F Y *» C *

17941 AATCGATTTAATGTTGCCATAACTAGAGCCAAGAAGGGTATTTTCTGTGTTATGAGTAAT 18000
N R F NV A ITIZRAIKI KT GTIU FU CVMS XN
I DL MULUPT* L EZPIRIRUVVF S VL * V I
s I » ¢ CHN * S Q EG Y F L C Y E * Y

18001 ATGCAATTATTTGAATCTCTTAATTTTATTACTTTACCTTTAGATAAARATTCAGAATCAA 18060
M QL F ESLNVFITULPULUDI KTIOGQNDNDQ
C NYLUNILUL I L LUL YL * I XK F R I K
A I I * I 8§ * F Y Y F T F R * N S E S N

18061 ACTTTATCTCGTTTGCATTGTACTACTAATCTTTTTAAAGATTGTAGTAAAAATTTTTTA 18120
T L S8 R L HCTTTDNULU FI KD CS KNF L
L YyLv¢I v L L I FUL KT VV K IVF *
F I §s FALYY™* S F* RL * *» K F F R

18121 GGTTACCACCCAGCTCATGCTCCTTCATTTTTATCAGTTGATGATAAATATAAGGTCAAC 18180
G Y HPAHAPSU FULSVDDI KY K VN
v T™TLMULILHFY QUL MTINTIU RST
L p PSS CS F I F I S§ * * I * G Q R

18181 GAAGATTTGGCTGTTTGTTTAAACATTTGTGAACCTGTTTTAACATATTCTCGTTTAATA 18240
EDLAV CLUNTIOCEU®PUV L TY S RILTI
K I WL FV+* T FVNILVF* HTIILV * Y
R F G CL F KUHL*TCU FUNTIUPFPS U FNI

18241 TCTCTCATGGGGTTTAAATTGGATTTGACTCTTGATGGTTATTCTAAATTTTTTATTACT 18300
s LM GF KL DUILTULUDGY S KV FVF I T
L S WG6LNW I * L L MV I L NUZ FIULTILTL
S H GV * I GF DS * WL P * I F Y Y *

18301 AAAGACGAAGCTATTAAACGTGTTAGAGGTTGGGTTGGTTTTGATGTAGAAGGAGCCCAT 18360
K DEATII XU RVIRGWV GG F DV EGAH
K T K LL NV L EV GL VL M * K E P M
R R S Y T C* R L GWUF * CRI RS P C
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18361 GCTACGCGTGACAACATTGGAACAAACTTTCCATTGCAAATAGGTTTTTCAACTGGTGTT 18420
A TR DNTIGTNUVPFPUPULQTI G F ST GV
L RV TTULEOQTVFUHTCIK™* V F QL V L
Yy A *» Q HWNI KU LS IANUZ RTFUFNWTC *

18421 GATTTTGTAGTTGAAGCTACTGGCTTATTTGCTGAGAGAGATTGTTATATATTTAAAAGA 18480
D FVVEATSGTILU FAZEUZRUDT¢CYTIFIKTR
I L L KL L AYLUILURETIU VI Y L KE
F C S *»* s Y WL TIC®*UEIRUILTILYTI * K N

18481 ACTGTTGCTAAAGCTCCTCCTGGTGATAACTTTAAACATTTAATACCCCTTATGTCGAAA 18540
T v A XKAPPGIDU NV FIKHILTIUPILMSK
L L L KL L LVITULINTI®YUPULCRK
c ¢ s s s w L *» T FNTUP Y V E R

18541 GGTCAAAAGTGGGATGTTGTTAGAATCAGAATTGTTCAAATGTTGTCTGATTATCTTTITG 18600
G Q KW DVVRIU RTIVOQOQMIULSUDYTLIL
V K S ¢MVLULE S ELVF KCCLTITITFW
S K v G CC»*NOQNICSNUWVYV * L 8§ F G

18601 GATCITTCTGATAGTGTAGTATTTATTACTTGGTCTGCCAGTTTTGAACTTACGTGTTTA 18660
b L §s$s DSV VF I TWZ SASFETLTCL
I F L I v * Y L L L GL P VL NTULI RV *
S F *» * C § I YYUL VCQF *» T Y V F K

18661 AGGTATTTTGCTAAATTAGGTAGAGAGCTCAATTGTGATGTGTGTCCTAATCGTGCAACA 18720
R Y FAKUILGREVLWNZCGCDVCPI NI RA AT
G I LL N ¥V ES S I-vVMCV L IV Q H
v F C * I R *¥ RAQUL * CV S * 8§ CNM

18721 TGCTATAATTCTAGAACTGGTTATTACGGTTGTTGGCGCCATAGTTATACTTGTGATTAT 18780
C Y NS RTOGY Y GCW®RHSYTTCTDY
A I I L EL VITUVVGATIUVIULVYVTIM
L *»F * NWL L RULULAUP®*X L Y L * L C

18781 GTGTATAACCCGCTTATTGTAGATATACAACAGTGGGGTTACACAGGTTCTTTAACTAGT 18840
VY NPILTIVDTIOQQWGY TGS L T 8
¢ I TRLUL * I YNOSGVTTOQV L * L V
v » P AY CR Y TTV GUL HURUF F N *» =*

18841 AATCATGATATAATTTGTAATGTACATAARGGTGCACATGTTGCATCATCTGATGCAATT 18900
N H DI I CNUVHI KGA AHRVAS S DATI
I M I * F VMY I KV HMULUHEUHLMMDZ QL
S * ¥Y NL * ¢CT * R CTOCOGCTITI* CN Y
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18901 ATGACTCGGTGTTTAGCAATCTATGATTGTTTTTGTAAATCTGTTAATTGGAATTTAGAG 18960
M TR CULATIYDU CFO CI K SVNUW®WNTILE
*L GV Q s MI VFVDNILULIGTI * 8§
D SV FSDNULO®*TILVFUL * I C* L EF RV

18961 TATCCAATAATTTCCAATGAGGTTAGTATAAATACATCTTGTAGGTTATTGCAGCGTGIT 19020
Yy p I I S NEV S INT S CURTULILIGQRYV
I Q *F PMRILUV * I HL VG Y C S V L
S NN F Q * G * Y K Y I L * V I A A C Y

19021 ATGCTTARAGCTGCCATGCTATGTAATAGATACAATTTATGTTATGACATTGGCAATCCT 19080
M L XA AMULUGOCNR RYNILT CYUDTIGNDP
¢c L KL P CYVIDTIUYUVMTTILA ATIL
A * § CH A M * *» T Q FMUL * HWQ S *

19081 AAAGGTATTGCTTGTGTCAAAGATTATGAATTTAAATTCTATGATGCTTCTCCTGTTGTC 19140
K 6 I ACV KDY ETF K FYDASUPVV
K vL LVS KIMNILWDN SMMTILTULTULTL S
RYCLCQRUL* I * I L * CVF S CCQ

19141 AAGTCTGTTAAACAGTTGTTTTATGTTTATGATGTTCATAAAGATARATTTTAAGGATGGT 19200
K § v K QL F Y Vv Y DVHI KUDINUF K D G
s L.L N S CFMVPF MMY FTII KTITITULI RMUY
v ¢+ TVVL CL * CS8 * R * F * G WF

19201 TTATGTATGTTTTGGAATTGTAATGTTGATAAATATCCATCTAATTCAATTGTTTGTAGA 19260
L C M FWDNICNUVDI KY?P S NS IV CR
Yy v . F 6 I VvV WMULTINIHILTIUGQTULTF VD
MY VL ETUL * C * *# I § 1 * F N CUL * I

19261 TTTGATACTCGGGTATTAAATAAATTAAACCTCCCTGGATGTAATGGTGGTAGTTTGTAT 19320
F DTRUVLNIKILUNILUPGU CNGSGSUL Y
L I L GY * I N* TS LD VMV YV V CWM
*Y §$ G I K * I KPP WM™* WW * F V C

19321 GTTAATAAACATGCATTTCATACTAATCCTTTTACCAGAACGGTCTTTGAAAATCTTARA 19380
VN KHAVFHTNUZ®P FT RTV F E N L K
L I N M HVPF I L I LL P EUZRSTULI KTITLN
* «# T C I 8§ Y * § F Y Q NG UL ¥ K § =+ T

19381 CCTATGCCATTTTTTTACTATTCAGATACTCCTTGTGTGTATGTAGATGGTTTGGRATCC 19440
P MPPF FYY SDTU®POCVY VDGTULE S
LCHPFFTTIQILULVCMO™®*MVWNUP
Yy A I F L L FRY SL CV CZRWUFGI Q
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19441 AAACAAGTTGATTATGTGCCTTTAAGAAGCGCTACTTGTATCACACGATGTAATTTAGGT 18500
K g vD Y Vv PLRSATT GCTITURTZGCNIL G
N K L I M CL * EAL VL VS HDUVTI * V
T 8 *+* L C A F KKURYULYHTMM™®* F R W

19501 GGTGCTGTTTGTTCTAAGCATGCTGAAGATTATTGTAAATATCTTGAGTCTTATAATGTA 19560
G AV CS KHAZEDYCIKYULES YNV
VL FVL S ML KTITIUVDNTIIULSTULTIMH®
c c¢cL P *A C* RL L * I 8§ * V L *» C 8

19561 GCTACTACAGCAGGCTTTACTTTTTGGGTTTATAAGACTTTTGATTTTTATAATTTATGG 19620
A T T A G F T F WV Y XKTVFUDV F Y NILW
L L.Q QAL L PF GPF I RULULTIUFIIVYG
Yy Yy $ R L Y F L G L » D F * F L * F M E

19621 AATACTTTCACTATGTTGCAGAGCTTAGAAAATGTAATATATAATTTGGTTAATGCTGGT 19680
N T F TMIL Q S L ENUVI Y NTILUVNAG
I L s L C¢CCURA®* KM®=* Y I TIWILMILYV
Y F E Y VA ETLU R KT CNTIO®*TF G * C W 8

19681 CATTATGATGGACGTATAGGTGAATTGCCTTGTGCTATTATGAATGACAAAGTTGTTGTT 19740
HY DGR I GEULU?PCATIMDNDI KV VYV
I MMDV>* VNCLVLIL*MTIKTILTILL
L *»WT YR * I A L CY Y E * Q S C C *

19741 AAGATTAATAATGTAGATACTGTTATTTTTAAAAATAATACATCACTTCCTACTAATATA 19800
K I N NV DTWVIVFKNNTSUL P TNTI
R L I M*» I L L FL KITIHHPFULIULTI*
b *» ¢CR Y CY F * K * Y I T S Y * Y 8

19801 GCTGTTGAATTATTTACAAAACGTAGTATTCGCCATCACCCTGAACTTAAGATTCTTAGA 19860
AV EL F T KR STIIRHHUPETILIKTITLR
L LNYL OQOQUNV VVPFATITULWNILT RUFTILE
¢+ 1 I ¥ KT * Y s P S P * T * D 8§ * K

19861 AATTTGAATATTGATATTTGTTGGAAGCATGTCCTTTGGGATTATGTTAAAGATAGTTTG 19920
N L NI b I CWIKUHV L WDYV KD S L
I *» I L I F V G S M S F GG IMULIKTIUVC
F E Y * ¥ L L EACPULGILTC®* R * F V

19921 TTTTGTAGTTCTACCTATGGTGTCTGCAAATACACAGATTTAAATTTTATTGAAAATTTG 19980
F CS S TY GV CIKY TDU LNV FTIENTL
FVVLPMVSANTOQTIW®*TIU L L KTI *
L * F YL WOCULOQTIUHRUZFI KT FY * K F E
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19981 AATGTACTTTTTGATGGTCGTGACAATGGTGCTTTAGAAGCTTTTAGAAAAGCAAGAAAT 20040
N VL FDGRIDWNGALEH AV FT&RI KA ARN
MY F L MVVTMUVIL®* KL L EKOQEM
¢c T F * WSS * Q WCUFURSVF * K S K KW

20041 GGTGTTTTTATTAGTACTGGAAAATTAAGTAGTTTGTCTATGATTAARAGGTCCGCAACGA 20100
G vV F I S TG XKL S SL S M IIKGUPOJQR
vV F L L VL ENM®* VYV CL®* L K VRN E
¢ F Y * Y W K TI K * F VYD ™* R S A T 8

20101 GCTGATTTAAATGGCGTAATTGTGGATAAAGTTGGAGAACTCAATGTTGAGTTTTGGTTT 20160
A DLNGVI VDI KVGETLNUVETFUWTF
L I «+ M A * L W I KULEWNJSMTLSVF G L
* F KWRDNCG®* 8§ WRTOQOC* VL V C

20161 GCTATGAGAAAAGATGGTGACGATGTTATCTTCAGCCGTGCAGACAGCCTAAGCCCAAGC 20220
A MR KDGDU DV I F S RADSTUL S P 8
L *»E K MVTMILS S AV QT A * A Q A
Yy E K R W * R CY L QP CURIOQUPIKU?PK P

20221 CATTACTGGAGCCCACAAGGTAATCTAGGTGGTAATTGTGCAGGTAATGCCAGCGGTAAT 20280
H Y WS P QGNULGGNTCA AGNA AISUGN
I1 T GA HI KV I YV VIV QVMUPAVM
L L E P TR™* S RWO™>*L CR * C Q R * *

20281 GATGCTCTAGCGCGTTTTACTATCTTTACTCAGAGTCGTGTATTGTCAACCTTTGAACCT 20340
bDALAURPFPTTIUPFTOQSURUVLSTUF PFTZEP
ML *» RV L L L LRV VY C Q P L N L
c § § AF Y Y LY S ES CIVNUL®*T S

20341 CGCTCAGATTTAGAACGGGATTTTATTGATATGGAGGATAGTCTGTTTATAGCCAAATAT 20400
R s DL ERD F¥FI DMEUDSTULT FIAI K'Y
A QI » NGI L L I WURTIVCUL * P N M
L R FRTGUPF Y ¥ Y GG * 8 V Y S 0 I W

20401 GGTTTAGARGATTATGCATTTGATCATATAGTTTATGGTAGTTITAATTATARAGTTATA 20460
G LEDVYA ATFDEHTIVYGSTFTDNZY KTV I
V * XK I MHLITIO*FMVYVTIELTITITEKTIL *
FRRLGCTIG®*SYSLWS®*F* L * § ¥ R

20461 GGAGGTTTGCACTTGCTTATAGGTTTATTTCGTAGACTAAAAAAATCTAATTTGGTAATT 20520
G G L HL LIOGILVFRIRILIEKIE K SNILUV I
EvcCcTCL* VY F VD * KNUILTIW* F
R FALAYRUFTIS*TIKI KTI * F G N S
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20521 CAAGAGTTTTTGCAGTATGATTCTAGTATTCATTCATATTTCATTACTGATCAAGAGTGT 20580
Q EF L QY D S S I HS Y F I TDGQEC
K §s F C S MILVFIHTIJSTILIL I K SV
RV FAYV *»F Y § F I F HY * 5 R VW

20581 GGTAGTAGTRAGAGTGTTTGTACAGTTATTGATTTATTATTAGATGACTTTGTTGTTATT 20640
G § 8 K sv cTV1IDULIULUILDU DT FUV VI
vV vV vV RV FVQLUL I Y Y * MTUILULTULL
* *+ + E C L Y 8§ Y * ¢ I I R * L C C Y C

20641 GTTAAGTCATTAAATTTGAATTGTGTTAGTAAAGTTGTTAATATTAATGTTGACTTTAAG 20700
‘ vV X $ L NL N CV $§$§ KV V N INVDF K
L S H * I » I VL V KL L I L ML T UL R
* v I K F EL C * *» § C *» Y * C * L * (G

20701 GACTTTCAATTTATGTTGTGGTGTAATGATAATAAAATTATGACTTTTTATCCTAAAATG 20760
b FQ FMLWOCNUDWNIKTIMTFY P KM
T F NL CCGVMTITII KIL®™®*TLU FTITULIKSZ®C
L § I Y VvV vV VvV *» » x * N Y D F L 8§ * N A

20761 CAAGCTACTAGTGACTGGAAACCTGGTTATTCTATGCCTGTTTTATATAAGTATTTGAAT 20820
Q A TS DWKUPGY SMUPVL YK YULN
K L L vTOGWNILVIIULT CLUPFY I S I * M
s Y * * I, ET WUILF Y ACUFTI * V F E C

20821 GTTCCATTAGAGAGAGTTTCTTTATGGAATTATGGTAAAGCTATTAATTTACCAACAGGT 20880
vV PL ERYV S L WNYGI KA ATIWNULUZPT G
F H*REFULYGTIWMVYVY KU LULTIUYQOQUV
s I R E S F FMELWM®™*X § Y * F TN R L

20881 TGTATGATGAATGTTGCTAAGTATACTCAATTATGTCAGTATTTAAATACTACAACATTA 20940
¢cCMMNUVAIKYTOQULCQ YL NTTTL
v *» *» M L L § I L N Y V 8§ I * I L Q H *
Y p E¢cCcC*VvyY S I M SV F K Y Y N I S

20941 GCTGTTCCTGTTAATATGCGTGTCTTACACTTAGGTGCAGGATCTGATAAAGAAGTAGCC 21000
AV PV NMZ RVYVILUHLGASG S D KE VA
L F L L I ¢V s YT ™*V QDILTI KK * P
¢c s ¢*YyaAaCLTULIRTCRTI®* * R § 5 P

21001 CCTGGTTCTGCTGTTTTAAGACAGTGGTTACCATCTGGTAGTATTCTTGTAGATAATGAT 21060
P G S A VL ROQWILUPS G S I L V DNTD
L vL L F *D S G Y HL VV FUL *» I MTI
W F CCPF KTV YV T I W * Y S CUR * * F
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21061 TTAAATCCITTTGTTAGTGATAGTTTAGTCACTTATTTTGGAGATTGTATGACTTTACCA 21120
L NP FVsDSL VTYV FGDT CMTTUL?P
* I L.LL VvIV* S LTIULETIUV* L Y H
K s FCcC=~* *# « F § HL F WRUL YDV FTTI

21121 TTTGATTGICATTIGGGATCTGATAATATCIGATATGTATGATCCTCTTACTAAGAATATT 21180
F DCHWDULTIISDMYUDPULTKNTI
L 1 v I I » YL I CMIULULULURTITL
*L S L G S DNI* Y V * & § Y * E Y W

21181 GGTGATTATAATGTGAGTAAGGATGGTTTCTTTACTTATATTTGTTATTTAATTCGTGAT 21240
G DYDNVS KDG FF TYICVYULTIRD
vIiIM™®*¥ VRMVSLILTIV FVI* F VI
* L *» CE * GW F L YL Y LUL F N S§ * +

21241 AAATTATCITTGGGTGGTAGTGTTGCTATAARAATTACAGAATTTTCTTGGAATGCTGAC 21300
KL S L GGG S VAT IKTITEZFSWNA AID
N YL WVVVLL*¥ KL QNVFULGMMTLT
I I F GW * ¢ CY KNYRTIUVFTULET C* L

21301 TTATATAAATTAATGAGTTATITTGCATTCTGGACAGTTTTTTGTACTAATGTARATGCT 21360
L Y X L. M S Y FAF WTV F CTN V N A
Y I N * *» Vv I L H S G Q F F VvV L M » M L
I *» I NEL PF CI LD S F LY * CXKCF

21361 TCTTCTAGTGAAGGGTTTTTAATAGGTATAAATTATTTGCGTAAGTCCTGCTTTGAAATA 21420
S $ S EGF LI GTIUNVYULGI KT ST CTFTEI
L LV XKGT F * * Vv * I I WV S P ATILK =*
F *» *» RV F NRYKTILUF FG VLTIL * N R

21421 GATGGCAATGTTATGCATGCCAACTATTTGTTTTGGAGAAATAGTACAACATGGAATGGT 21480
D GNVWMHANYTULF W RNZSTTWN G
M AMLCMZPTTIOCUPFSGETIUVQHGMMUV
W ooQCYACOQLU FVLEIZ K ®* Y NMEWW

21481 GGTGCTTATAGTTTATTTGATATGTCTAARATTTTCTTTGAARATTGGCTGGCACTGCTGTA 21540
G A Y S L F DMZSEKPF S L KULAGTA AV
v >5.IVYULTICLWNUPFFIL*NWILATILTL *
¢ L *F I # YV * I F F ETI GWUHCUC S

21541 GTAAATTTAAGACCAGATCAATTARATGATTTAGTTTATTCTCTTATTGARAGAGGTAAG 21600
vV NL RPDOQILNDILV VY 8L I E R G K
* I »DQ I N*MTI* F I LULUL KE V S
K F K TURS I KH®*PF S L F S Y * KR * V
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21601 TTATTAGTGCGTGATACGCGTAAAGARATTTTTGTTGGTGATAGTCTTGTAAACACTTGT 21660
L L. v R DTRIKETIVFUVGED S ULV NTTC
Y * ¢V I RV KK FLULVIVUL®*TTULV
I s A * Y A * RNV FOCW™* * g C KHTUL L

21661 TAGATCTTTCAGTTTGTTAATATTAAATCTAAACTATGTTAATTATATTTTTATTTTTTA 21720
* I F Q FVNTIIKJ S KULZGCOS*IL Y F Y F L
R S F $§L L IULNUILINYVNJYTIT FTIF *
b L svc(C*xyYy I * TMUILTITIT FTULTFFN

21721 ATTTTTGTTATGGTTTTAATGAACCTTTGAATGTTGTGTCTCATTTAAACCATGACTGGT 21780
I F VMYVLMNIL*MILTU GCLTIO®*TMMTG
F LL WUPF>*>* TVFET CCUV S F K P * L V
F CY GPF NEPLNVV S HULNUHDWF

21781 TTTTATTTGGTGATAGTCGTTCTGATTGTAACCATATTAATAATTTAAAAATTAAAAATT 21840
F YL Vv I1IvVvVLIUVTTIULTITI®* KULIKI
F I W * * § F * L * P Y * * F K N * K L
L F GD S RS DCNDNUHTINNUNUILIKTIIKNY

21841 ATGGITATTTGGATATTCACCCTAGTITGTGTAATAATGGTAAAATTTCATCTAGTGCTG 21900
MV I WwWIVP¥TULVCVIMV KT FHTULUVTL
WL F GY S P * F V *x *x i§ x N F I * C W
G Y L DI HP 8L CNUNUGI KIS S S A G

21901 GTGATTCTATTTTTAAGAGTTATCATTTTACCCGGTTITATAATTACACTGGCGAGGGTG 21960
v I L F L RV I IULUPGVPF I I TULAT RY
* F Y F *» EL S F Y P VL * L HWR G *
D 8 I F K S Y HVFTIRUFUYNYTGE G D

21961 ATCAAATTATTTTTTATGAGGGTGTTAATTTCAATCCTCATCATAGGTTTAAGTGCTTCT 22020
I K L F FMRVYVLISTITULTITIGTUL S A S
S NY FL *»G C* F Q S S S * V * V L L
Q I I F Y E GV NV FNUPEUHRTFIEKTCTFF

22021 TTAATGGTAGTAATGATGTATGGATTTTTAACAAGGTGAGGTTTTATCGTGCTTTATATT 22080
L Mmv VvV uMMY G FLTR R®*GF I VL Y I
* W * * +# C¢C M DVF *+ Q G EVL S CF I F
N G S§ NDV W I FUNI KV RFYR ALY S

22081 CTAATATGGCTCTTTTTCGCTATCTTACCTTTGTTGATATTCTTTACAATTTTTCTTTTT 22140
L I wL FFATIULU®PULULTIU FZPFPTTIVFULF
* Y 6 S F §L $8$YLC* Y $L QF F F F
NMAL FRYULTV FVDIULY NV F S F S
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22141 CTATTAAGGCTAATATTTGTAATAGTAATATTTTATCACTTAATAATCCTATTTTTATTIA 22200
L L RL I VF VIVIVFYHULIIULFULUL
Yy * g * Y L * * * Y F I T * ¥ § Y F Y =*
I KA NTICNJZSUNIULSULNNWP®PTITFTIS

22201 GTACTAATTATTCTAAGGACGTTTATTTCACTTTATCAGGGTGTTCTTTGTATTTAGTAC 22260
vVvIiIITIULRTETT FTISTLYQGVULCTI * Y
Y * L F *~*x GRULV FHT FTIRVYVTF FTFUVTFST
T N YS KDVYFTTLSGO CSTULZYTULV P

22261 CTCTTTGTCTTTTTAAATCTAATTTTAGTCAGTACTATTATAATATGGATACTGGCTTTG 22320
L P VP L NL I L VS TTITITIWTIULA AL
s L s F * I * F * 8§ VL L * Y G Y WL C
L ¢CL F K SUNUVF S QY Y Y NMUPDTG F A

22321 CTTATGGTTATTCTAATTTTGTTTCTTCTGATTTAGATTGTACATATATTTCTCTTAAAC 22380
LMV ILTIULUPFULILTIM®*XTIVHIUFIULILN
L wW&LF * F CFF * FRILY I Y F S * T
¥ 6 ¥ S NF VS S$DLDCTZ YTI S L K P

22381 CTGGTTCTTATAAAATTTTTTICTACTGGTTTTGTTTTATCCATACCTACTAAAGCTCTTT 22440
L v LI XKV F FLL VL FYUPYULUL I KULTF
WP FL * NF F YWV FCUFTIHBRTY * 8§ 8§ L
G S YK TIF S TGV F VL S I PTI KA AILTC

22441 GCTTTAATAAATCTAAACAATTTGTACCCGTGCAGGTTGTTGATTCTAGGTGGAACAATC 22500
AL I NL NNLYPCRULTLIULGSGTTI
L ** I *» T I CTU®RA AGT C* F * V E Q S
F N K 8 X Q F VPV QV VDS RWNNDNL

22501 TTCGTGCATCGGATACTTCATTATCCGATGCATGTCAGTTGCCTTATTGTTATTTTCGCA 22560
F VH R I LHY PMHV S CL I VI F A
s ¢I Y F I I RCM S VALULTLTF S Q
R A S DTSIL SDACOQTLUPYCYFRN

22561 ATTCTTCTGGTAATTATGTTGGCARATATGATATTAATCATGGTGATAATGGTTTTACTT 22620
I L LVIMLANMTILTIMMU YVTIMV VILL
F F W *L C W QI * Y » g W * * W F Y F
S S G NY V GG K YDTINU HGTDUNGT FT S

22621 CTATTCTATCTGGTCTTTTATATAATGTCTCTTGTATTTCTTATTATGGCTCCTTTTTGT 22680
L F YL VPFYIMSILVV FULTIMAUPTFC
Y § I w s F I * C L L Y F L UL WULUL F V
I L. §$ ¢ L L YNV S CTISY Y GS P F L Y
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22681 ATGACAATTTTACATCAATTTGGCCTCCTTTTTCTTTTGGTAATTGTCCTACATCTGCTT 22740
M T IULHQVF G ULV FL LV IVULHTLTL
* Q FYINULASV FUPFVFWT*LL S5 Y I CUL
DNF TS IWUPRUFSFGNICZPT S A Y

22741 ATATTAAATTAAATTGTTTCTATGATCCTTTGCCTATTATTTTACAAGGTATTTTATTAT 22800
I L N*I VS MIULOCLIULUFYIKUVV FYY
Yy * I KL L * 5 FAYYFTW RYPFTII
I K L N ¢CF Y DUPULUPIIUL QG I L L F

22801 TTTTAGCTTTATTGTTTATTGTGTTTTTACTTTTTCTAGTTTACCATGGCTAATATTAAA 22860
F * L Y C L L CPF Y F ¥ *» F TMA AN I K
F § F I vYy ¢V F TV F S S L P WUIL I L N
L ALLVF IV FLLFULV Y HG * Y + I

22861 TCTAAACATGTTTITAATTATTTTTATTTTGCCTACAACACTAGCTGTTATAGGTGATTT 22920
S K HV FNYFY F AY NTS CYR * F
L NMPFLIIVPF I L PTTULA AUVTIGDF
* T ¢ F * L FLFCLOQUH®*ULUL * V I L

22921 TAATTGTACTAACTCTTTTATTAATGATTATAATAAARACCATTCCGCGTATAAGCGAGGA 22980
*L Yy » L F Y * * L *» * N H S A Y KR G
N CTNS F INUDYNI KTTIUPIRTI S E D
I vL TLL L MTITITII KU®PUPFI RV ¥ A RM

22981 TGTTGTTGATGTATCTCITGGTTTGGGCACATATTATGTTCTTAACCGTGTTTATTTARA 23040
c ¢ *» ¢ I s WF GHTIULTCS™* P CULVF K
vvDVSLGL GGTY Y VL NI RV Y L N
L LMY L L VWA AUHTIMMZPFULTVF I * I

23041 TACTACCTTGTTATTTACAGGTTATTTTCCTAAATCTGGTGCTAATTTTAGAGACTTGGC 23100
Y Y L vI Y RL F S * I W C* F * R L G
T T LL F T G Y F P K S GANTFIRUDTIL A
L PpPCYLQVIVFILNULUVULTIULETWIL

23101 TTTAAAGGGTTCTARATATTTGAGTACTCTCTGGTATARACCACCTTTTCTGTCAGATIT 23160
F K GGG F * I FEY SL V * T TV F S V R PF
L K¢S K YL S TULWY XK PP FUL § D F
* R VL NI * VL S8 G I NHULTV FCOQTIIL

23161 TAATAATGGTATTTTTTCTAAGGTTAAGAATACTAAGTTATATGTTAATAATACTTTGTA 23220
**WwWyYPFPF G *EY * VIC®™** Y FV
N NG I F 8§ KV KNTIKIULYVNNTTUL Y
I MV FFLRILURTIULSYMULTITIULTCI
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23221 TAGTGAATTTAGTACTATAGTTATAGGTAGTGTTTTTGTTAATACTTCTTATACTATTGT 23280
* * I * ¥ Y § Y R * CF C * Y F L Y Y C
S EF S TI VI GS VF VNTSYTTIUV
VNL VL *L * V V FLUL I L L I UL L L

23281 TGTTCAACCTCACAATGGTATTTTGGAGATTACAGCTTGTCAGTATACTATGTGTGAATA 23340
c s TS QWY F GDYSL S VY YV * I
VQPHNGITI LETITA ATCIOQYTMTCTEY
FNLTMVF FWRILOQLV S IULOCVNIZI

23341 TCCTCACACTGTTTGTAAGTCTAAGGGTAGTATTCGTAATGAATCTTGGCACATTGATTC 23400
S S ®HCL *»V * G * Y 8§ * *x I L A H * F
P BTV CZKS KGOS I RNZESWHTI DS
L TLVF VS LRVV FVMNILGTIULTIL

23401 TTCGGAACCTTTATGCTTGTTTAAGAAAAATTTTACTTATAATGITTCTGCAGATTGGCT 23460
F GT FMUL V * E K F YL * CF CURLA
S EPLCLF K KNV FTYNUV S ADUWL
R NL Y ACULU RIKTITULTLTIMMTZ FIULUGQTIGC

23461 GIATTTTCATITTTATCAARGAACGTGGTGTTTTITATGCATATTATGCAGATGTAGGTAT 23520
vV F S FL SRTWUCUPFULCTIULTCURT GCT RY
Y FHFY QEIRGV F YA Y Y AUDUVGM
I FI FIKUNUVVFPFMHIMOQM®*=*VC

23521 GCCTACCACTTTCTTATTTAGTTTATATTTAGGTACTATTTTATCTCATTATTATGTTAT 23580
AYHF L I * F I FRY YUV FTI S UL L C Y
P TTVPF L F S L YL GTTIUL S HY Y VM
L pPL S§YUL VY TI* VL VF YL IIMMZULC

23581 GCCTTTGACTTGTAAGGCTATATCTTCAAATACTGACAATGAAACTTTAGARTATTGGGT 23640
A F DL * G Y I F K Y *» Q * NTFIRTIULG
PLTCI KA AISSDNTDNUETTULTEYWUV
L *L VRL YL QIULTTMI KT LS®*DNTI G L

23641 TACACCGCTATCTAGACGTCAGTATCTTCTTAATTTTGATGAGCACGGTGTTATTACTAA 23700
Yy T A I * T SV S S8 * F * * A R C Y Y *
T PL SRROQUYLULNVFIDEU HGUVITHN
HRYLDV S IV FILIULMS STV VULILTULM

23701 TGCCGTTGATTGTTCAAGTAGTTTTCTTAGTGAGATTCAATGTAAAACTCAATCTTTTGC 23760
C R *L F K * F S§ * * D S M * N S I F C
AV DCS S FL S ETI QCIKTIGQS F A
P L I VQVVFULV VRV FNUVI KILUDNIULTILH
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23761 ACCTAATACTGGTGTTTATGATTTGTCTGGTTTTACTGTAAAGCCTGTTGCAACTGTTTA 23820
T * YW CL* FVWFJYCZ KA ACG CNTCL
P NTGVYDULSGTFTV VI KT PVA ATUVY
L I LV FMITC CLVYTZILTLS ®* S LTULGOQTLTF I

23821 TCGTCGGATTCCTAATTTACCTGATTGTGACATTGACAACTGGCTTAATAATGTTAGTGT 23880
' s s bps * F T *L * H * QL A * * C * (C
R R I P NL P DCDTIUDNW®WILNNUVS YV
v G F L I YL IVTILTTSGULTIMMTLVY

23881 ACCTTCACCTCTTAATTGGGAACGTAGAATTTTTTCTAATTGTAACTTCAATTTAAGCAC 23940
T F T S * L G T * NF F * L * L Q F K H
P S PLNWE RI RTIVFS SNUCNTFNILST
L HLLIGNVET FV FULTI VTSI * AL

23941 TTTACTTCGTCTAGTTCATGTTGATTCTTTTTCTTGTAATAATCTTGATAAATCTAARAT 24000
F T S s s s C * FFFUL * * 5 * *« I * N
L LRL VHVDSPF S CNUNTULDIK S K I
Yy F V* FMULIULU FULV VI TIIULTINIUILIKTF

24001 TTTTGGTAGTTGCTTTAATAGTATTACTGTTGACAAGTTTGCTATACCTAATCGCAGACG 24060
F W * L L » ** Y Y C* Q V CUY T~ S QT
F G 8§ C F NS ITVDI KT FA AIUPNZ RTZERR
L vvAL I VLL LT SUL L Y L I A D E

24061 AGATGATTTGCAATTGGGCAGTTCTGGCTTTTTGCAATCATCTAATTACAAAATAGATAT 24120
R * F A I GQF WILVFATII*L QNIZ RY
D DL QLGS S5 GFUL QS SN Y XK I DI
M I CNWAUV LAV FCNUHTLTITI K* I F

24121 TTCTTCTAGTTCTTGTCAATTGTATTATAGTTTACCTTTAGTTAATGTTACTATTAATAA 24180
F ¥ * FL 8 I VL * FTUFS§ * C Y Y * *
s s §$ s QLYY SULPULV DNV TTINN
L L VL VN CITI VYL~ L MILIULILTIT

24181 CTTTAATCCATCTTCTTGGAATAGGAGGTATGGTTTTGGTAGTTTTAATGTGTCTTCTITA 24240
L * s I FL E * E VW F W >* F *» C YV F L
F N P S S WNIRIRY G F G S F NV S 8 Y
L I HL L G I GGM VLV VL MCULTIULM

24241 TGACGTTGTTTATTCTGATCATTGTTTTTCTGTTAACAGCGACTTTTGCCCTTGTGCAGA 24300
* R ¢ L F * s L FF C~* QRUL L P L CR
D VvvVvVvyYy SsSDHCVPF S VNSDV FCU?PCAD
T L F I L I I V F L L TATU FATLUV QI
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24301 TCCGTCTGTIGTTAATTCTTGTGTTAAATCTAAGCCTCTTTCTGCCATTTGTCCTGCTGG 24360
s v¢C* FL C* I * A S F CHTULSCW
P S VVNSCVKS K?PIL S ATICUZPAG
R L LLILVLNULSILFLPF VL LV

24361 TACTAAATATCGTCATTGCGACTTGGATACTACTCTITATGTTAATAACTGGTGTAGATG 24420
Yy » 1 § 8 L RL GY Y S UL C* * L V * M
T K YRHCDILDTTULYVNIDNWTCR RTC
L NI VIATWIULILPFMILTITGV DV

24421 TTCTTGTCTACCTGACCCCATTTCTACTTATTCTCCTAACACATGTCCTCAARAGAAGGT 24480
F L § T * P H F YL F § * HM S § K E G
s ¢ L pDPTI STY S PNTCUP QKK V
L VYL TP F L L I L L TH VL KRR 8

24481 CGTTGTTGGTATAGGTGAACATTGTCCAGGTCTTGGTATTAATGAGGAAAAATGTGGTAC 24540
R C W Y R * T L S R S8 W Y * *x G K MW Y
v v G I G EHCUPGLGTINUEEIZ KT CGT
L L v *» v NI V Q VL VL MURI KNV V H

24541 ACAATTAAATCATAGTTCCTGTTCTTGTAGTCCTGATGCCTTTTTGGCTTGGTCTTTTGA 24600
T I K § * F L FL * § * CL F GUL V F *
Q L NH S 8 C S CS PDAVFULGWS F D
N* I I VP VL VVLMZPZFWUVGULLI

24601 TAGTTGTATTAGTAATAATCGTTGCAATATTTTTTCTAATTTTATTTTTAATGGAATTAA 24660
* L Y *» *» *» § L Q Y F F * F Y F * W N *
s ¢ I S NNRCNIU/F SNV F I FNUGTIN
vv.LVvyITIUWVAIUFVFULTIULVFTILMETLTI

24661 TAGTGGCACCACTTGTTCTAATGATTTGTTATATTCTAACACTGAAGTTTCTACTGGTGT 24720
*W H HL F * * F VvIF* H* S F Y WZC
s 66T TOCSNDULTU LY S NTEV S T G V
vapPpL VL MIOCYIULTULI K FULTILVF

24721 TTGTGTTAATTATGATCTTTATGGCATCACAGGCCAAGGTATTTTTARAGAAGTTTCTGC 24780
L ¢ *L * S L WHHIRUPWIRYF* R S F C
¢c vV N YDULY G I TGOQGTIF KE V S A
v L I M I FMASOQA AI KV FL K KF L R

24781 GGCTTATTATAATAATTGGCAGAATCTTTTGTATGATTCTAATGGTAATATTATTGGTTT 24840
G L L * * L A E S F V * F * W * Y Y W F
A Y YNNWOQNTU LU LYDSNGNTITITGTF
L I I TI11GURIPFPCMTIULMUVIILIULUVL
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24841 TAAAGATTTTTTGACTAATAAARACTTACACTATACTTCCTITGTTATTCTGGTAGAGTGTC 24900
* R F F D * NL HYTSUL UL F W * 5§V
K b FLTUNI KTJYTTIULUPUCY S G R V 8
K 1 F * L I KL TL Y VPF ULV IULVET CTL

24901 TGCTGCATTTTATCAAAATTCTITCTTCACCAGCTTTGCTTTATCGTAATTTAAAGTGTAG 24960
¢c ¢ I L S K F F F TS F AL S * F K V *
A°A F Y QNS S S PALULYURNUNIULIKTC S
L HFIKIILILHOQLTCPFPTIUVTI * § VUV

24961 TTATGTTTTGAATAATATTTCTTTTATCTCACAACCATTTITATTTTGATAGTTATCTTGG 25020
L ¢CFE*¥ Y F F YL TTTITULVF * * L § W
Y VL NXN I 8§ F I S QP F Y F DS YL G
M FfF * I I FLUL S HNUHV FTIULTIVIULV

25021 TTGTGTTTTGAATGCTGTTAATTTAACTAGCTATTCTGTATCCTCTTGTGATTTGCGTAT 25080
L ¢ F ECC®* FNT* L F CTIULUL * F A Y
Cc VL NAVNILTSY SV S S CUDULU RM
vV F *™vML LI *L AIULYUPULUVICUVW

25081 GGGTAGTGGGTTTTGTATTGATTATGCTTTACCCTCTTCTCGGCGTAAGCGTAGAGGTAT 25140
G * WV LY * L ¢CFTULVF S A * A * R Y
G § G F I DY AULUPSSU RUZERIKI RI RGTI
vVvvVvGGFVL IMILYPILUL GV S V E V F

25141 TTCTTCTCCTTATCGCTTTGTAACTTTTGAACCCTTTAATGTTAGTTTTGTTAACGATAG 25200
F F S§L S L CNUF~*TUL * C * F C * R *
s §s P YR F V TVFEPF NV S F V N D 8
L L L IAL * L L NPLMULVULU LTIV

25201 TGTTGAAACTGTTGGTGGTTTATTTGAGATTCAGATTCCTACTAACTTTACCATAGCTGG 25260
c +NCWWVF I * DSD S Y * L Y H S W
vV ETVGGGL F EI QI PTWN NV FTTIAG
L XK L LVYV YL RV FRVPFL L TULUP * L V

25261 TCATGAAGAATTTATTCAGACTAGTTCTCCTAAAGTTACTATTGATTGTTCAGCTTTTGT 25320
s *» R I Y SD* F § * S Y Y * L F S F C
HEEVF I Q T S S P KV TTIUDT CSA AT FV
M K NLPF RL VLL KUILULULTIUVQULULF

25321 TTGCTCTAATTATGCTGCTTGTCATGATTTATTGTCGGAATATGGCACTTTTTGCGATAA 25380
L L *L ¢CCL S * F IV G IWHTF L R *
C 8 NYAACHTUDU LULSEY GTV FOCDN
A L I ML L VMTIVYCRIUNMMALFMOATITI
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25381 TATTAATAGTATTTTAAATGAAGTCAATGATTTACTTGATATTACTCAGTTGCAGGTTGC 25440
Yy » + Y F K *» § Q * F T * ¥ Y S V A G C
I NS I L NEVNDUILULDTITI QUL Q V A
L I v F * M K SMIUYULTITULUL S CURTULL

25441 TAATGCTTTAATGCAAGGTGTTACACTTAGTTCTAATCTTAATACTAATCTACACTCTGA 25500
* C F NARCYT* F *» g * Y * 5§ T L *
N ALMOQGV TV LS SNULINTNTUILMUHSD
ML * ¢ K VL HL VILIULTIULTIZYTTL M

25501 TGTTGATAATATAGATTTTAAATCTCTTCTAGGTTGTTTAGGTTCACAATGTGGTTCTTC 25560
¢c * » ¥ R F * I §8 § R L FRPF TMMWF F
vV DNTIDU FIKS$SILUL GCLGS Q C G s s
L T 1 * I L NL F * V V * vV HNV V L R

25561 GTCTAGATCTTTGTTAGAGGATTTATTATTCAACAAGGTCAAACTTTCAGATGTAGGTTT 25620
v *» I FV RG FITIQQ G QT FRCRF
S R S L L EDULULFNI KUY KULS DV G F
L DL C=* RI Y Y S T RSNV FQM* V L

25621 TGTTGAAGCTTATAATAATTGCACTGGTGGTAGTGAAATTAGAGATCTTCTCTGTGTGCA 25680
c *»s L * * L HW W * *» N * R S S L C A
VEAYNNZCTS GG G S ETIURTIDILTLTCVQ
L KL I I IALVYV YV KILETIUZFSVCN

25681 ATCTTTTAATGGTATTAAAGTATTACCTCCCATTTTATCTGAGACTCAAARTTTCTGGCTA 25740
I F * WY * s I T S HF I * D SN F W L
S FNGIKVLPPTIULSETUGQIS G Y
L LM VL KY YL PVF YL RULI KU FTULATI

25741 TACTACAGCTGCTACTGTGGCGGCTATGTTTCCGCCATGGTCTGCTGCTGCTGGTGTACC 25800
Yy Yy s$ CyYycCcGeGeG?YVSAMVCCCWOCT
T T AA TV A AMVF P P W S A A A GV P
L QL L L WRULU CVPFRUHBGLULULULUVYH

25801 ATTTTCTCTTAATGTACAATATAGAATTAATGGTTTGGGTGTTACTATGGATGTTCTTAA 25860
I r §*CTTI *0N* WU F G CY Y GG C s *
F S L NV QY RIDNGILSGVTMUDUVULN
F L L MY NTIEILMVWVILILWMT FIULI

25861 TAAGAATCAAAAGTTAATAGCTAATGCTTTTAATARAGCTCTTCTTTCTATCCAGAATGG 25920
*E S K VNS * CF * * § 8§ 8 F Y P E W
K NQ KL I ANA AVPFNIKATLILSTIA QNG
R I K s ** * L ML LI KULVFVFL S RMUV
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25921 TTTTACTGCTACTAACTCTGCICTTGCTAAAATTCAAAGTGTCGTTAATGCTAATGCTCA 25980
FYyccy L CSC*NS KT CR * C* C S
F T A TN S A LA KTI QS V V NANA ADQ
L L L LTULULILILI KU PFI KV S L MILMTIL K

25981 AGCACTTIAATAGTTIGTTACAACAATTATTTAATAAATTTGGTGCTATTAGTTCTTCTTT 26040
s T * *~ FP VT TTITI * * I WCY * F F F
AL NS L L Q QL F NI XK FGATI S S S L
HL I VCYNWNYLTIWNILUVILIULUVTLTILY

26041 ACAAGAAATTITGTCTCGCCTTGATAATTTAGAAGCTCAGGTTCAGATTGATAGGCTCAT 26100
T R N F V S8 P *» * F R 8 S G S D * * A H
Q E I L 5 R L DNULEA AOQV QI DURTILTI
K K F CL AL I I * KL RZPFIRULTIUGSTL

26101 TAATGGTCGTTTGACTGCTTTAAATGCTTATGTTTCTCAACAGCTTAGTGATATTACACT 26160
* W S F D CVPF K CULCVPF ST A * * Y Y T
N GRL TAULNA AYV S QQUL SDTITL
MVYyVvYy *L L *MLMVFULNSGSTULVITULHL

26161 TATTAAGGCTGGAGCTTCTCGTGCTATTGAGAAGGTTAATGAGTGTGTTAAAAGTCAATC 26220
Y » G WS F S CyY * EG * x VvV C * K § I
I K AGA SRAIEIKUVNET CUV K S Q S
L R L EL L VL L R R LM §8 V L KV N P

26221 CCCTCGTATAAATTTTTGTGGCAATGGTAACCACATTTTATCATTGGTTCAAAATGCTCC 26280
P S Y KFLWQW* P HVF I I G S KC S
P RINVFCGDNGNDNUHTIULSTILVYVQNA AP
L v~ 1 F VAMVYVTTUPFUYHWU?F KMMIULL

26281 TTATGGTTTGCTTTTCATTCATTTTAGTTATARACCTACTTCTTTTAAARACTGTCTTAGT 26340
L WFAVPFHSVF * L *» T Y FF * NCTUL S
Yy 6 L L F I KHVFSYXUPTSVFXTUVUL UV
MVv ¢CFSsS F I LV INULILIULIULIKTILS * *

26341 AAGTCCAGGTTTATGTTTIATCCGGTGATAGAGGTATTGCACCTAAGCAAGGTTATTTTAT 26400
K S R F M F I R * * R Y CT * A R L F Y
S P GL CL S GDURGTIAUPIKOQGYV FTI
vV oQVvyYyvyePpPpvVvVIEUVLHULSIKVITULTL

26401 TAAACAAAATGATTCCTGGATGTTTACTGGTAGTTCCTATTATTACCCAGAACCAATTTC 26460
+# T K * F L DV Y W ** F L L L PR TN PF
K Q N DS WMVPFTGS S5 Y Y Y P E P I S
N K MI?PGCULULWVVVYV?PITITOQNGQTFQ
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26461 AGATAAARATGTTGTTTTCATGRATAGTTGCTCTGTTAATTTTACTAAAGCTCCATTTAT 26520
R *+ K C¢CCFHE™*LULTCS™®* PF Y *+ 8§ 8 I Y
DK NVVFMDNZSZCSVNV FTI KA ATZPTFI
I K ML F S * I VALULTITULULI KTILUHTLTF

26521 TTATCTTAATAATTCTATACCAAATTTGTCTGATTTTGAAGCCGAGTTTTCTCTTTGGTT 26580
L § + + F Y T K F V * F * § RV F S L V
Yy L NN S I PNULSDVFEAZETFSTULWTF
I L I I L Y QI CULTIULIKU©PSVFULVF G L

26581 TAAAAATCATACTTCTATAGCACCTAATTTAACCTTTAATTCTCATATTAATGCTACTTT 26640
* K s Y F Y s T FNIUL* F 8§ Y *» C Y F
K NH TSI A PNULTT FNSHTINA ATTF
K I 1 L.L *HL I * PL I L I L MTILL F

26641 TTTAGATCTGTATTATGAAATGAATGTTATTCAGGAATCTATTAAATCTTTGAACAGTAG 26700
F RS VL » NECY S G I Y * I F E Q *
L DL YYEMNUVTIOQESZ STII KT STLNS S
*1 ¢CI MK * ML F RNUILTILNTIL* T V V

26701 TTTTATTAATCTTAAAGAAATAGGTACTTATGAAATGTATGTTAAATGGCCTTGGTACAT 26760
F Y~ § ++ RNRVYUL * NV C* MATLV H
F I NL K EI GT Y EMY V KW P WY I
L L I L KX * VL MU KT CMTLNGTULTGTTF

26761 TTGGTTGTTAATTGTCATTTTATTTATAATTTTTCTTATGATACTTTTCTTTATATGCTG 26820
L vv LNCHPFI YNV F S Y DTV FULUYMIL
w=5LwL LI Vv I LPF I I FL MmTIULVFFTICOC
G ¢ * L 8 F YL » F F L * Y F S L Y A A

26821 CTGTACTGGTTGTGGTTCAGCATGTTTTAGTAAATGTCATAATTGTTGTGATGAGTATGG 26880
L Y WLWVF S MV F * * M S * L L * *x V W
¢ T GCG S ACUF S KCHNUGCCDTE Y G
vL VvvVVvVQHVYVL VNVITIUVVMSMG

26881 GGGTCACARATGATTTTGTTATTAAAGCATCTCATGATGATTAGATTTTAAATCTAAACTT 26940
G s @ *F CY * 5 I S * * L DF K S K L
G HNDUVFVI KA ASUHTDUD®* I L NL NP
v T™MIULULUL KHLMMTIT RUPF * I * T L

256941 TATATATGGAAGTTTGGAGGCCTAGCTATAAATATTCTCTTATTACTAGAGAATTTGGTG 27000
Y I w K F G G L A INIULULTULTULTENDNITLYV
I Yy 66 585 5L EA*L * I F S Y Y * RTIWC
Y M E VW R P S Y KY SLITU RETFG YV
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27001 TCACAGATCTTGAGGATTTGTGTTTTAAATATAATTATTGCCAACCTTGTGTTGGTTATT 27060
$s ¢ I L RICUVULIUNTITITI ANILU VTLUVTI
H RS ** G F V F *» I * L L. »TL C WL L
T b L EDLTCUFIE KYUNYTCOQUPTCVGYC

27061 GTATTGTACCTTTARACGTTTGGTGTCGTAAGTTTGGTAAATTTGCTTCTTATTTITGTTT 27120
vi.LYyJL*TVF GV V SLVNTILTILULTITLTF
Yy ¢ T F K R L V S * VvV W * I ¢ F L F ¢ F
I v P L NVWCRI KU FGI KU FASYF VL

27121 TACGTAGTCATGACACCTCTCATAAGAATAATTTIGGTGTTATAACTAGTTTTACTAGTT 27180
Yy vvwMmT?PLTIU RTITIULUVILO®M*YULV L L V
T + 8§ * H L S *# E * FW CYN * F Y * L
R S H DT S HIKNNV FGV I TS F T S Y

27181 ATGGTAACACTGITTCTGAGGCTGTTTCTAAATTAGTTGAATCAGCATCTGATTTTATCG 27240
MV TJLUPFULIRILVPFILWNWM®*"TILNOGQMHTILTITL S
W+ H CPF * G CF * I 8§ * I 8 I * F Y R
G NTV S EAV S KLV ESASUDVFTIA

27241 CTTGGCGAGCTGAAGCACTTAATAAGTATGGTITGATGTATTTTTCACTGATACTGCTTGG 27300
L G ELKHLTIISMUVDUVF FFTUIDTZ AW
L A 8§ * ST * VvV WL MYV F SL I L L G
W R A EALDNI KUY G* CI FH* Y CUL V

27301 TATGTAGGTCAGATTTTCTTTTTAGTITTATCTIGTGTCATTTTCTTAATTTTTGTTGTT 27360
Yy v¢ Q I F F L VL SCVIUVFULTITFVUV
M * VRF SV F * F YLV S F 8§ * F L L L
¢ R SDVF L F S F I L CHUPFULNU FTCTCTC

27361 GCACTTTTAGCAACTATTAARACTTTGTATTCAAATTTGIGGTTTTTGTAATATTTTTATT 27420
AL L ATIKUILO CTIWOQTIZ GCSGU ¥ CNDNTITF FTI
HF * QL LN F VF KV FVVF VIV FIULL
T F $ N ¥ * T L ¥ 8§ NUL W F L * Y F Y Y

27421 ATTTCACCTTCTGCCTATGTTTATAATAGAGGTAGACAGTTGTATAAGTCTTATAGTGAA 27480
I s P S A YV YNZRGR RO QLY K S Y S E
FHL L PMYPFITIEVDSTCTISULI VN
F T F CL CUL * *» R *» T V V * Vv L * % T

27481 CATGTCATACCTTCTACTTTAGATGATTTAATTTAAATCTAAACATCATGAATGAATCAA 27540
H VI PSTTULDU DU LTI * I * T S * M N Q
M $ YL L L * M I * F K S K HUHE * I N
¢ HTVPF Y F R * F NL NTILDNTIMMNDNE S I
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27541 TTTTTCCTCATTGGAATTCTGATCAAGCTATTACATTCTTAAAAGAATGGAATTTCTCTT 27600
F F L I G I L I KL L H S * KNG I S L
F § S L EF * & 8§ Y ¥ I L KU RMETF FULF
F P HWN S D QA ATITT FULI KU EWNTF S L

27601 TGGGTGTAATATTACTTCTCATTACTATCATACTGCAGTTIGGTTATACGAGTCGTAGTA 27660
W v * Y Y F SLL S Y CS8 L VIRV VYV
G CNI TS HY Y HTAVWILYES * Y
G vVI1IULILULTITTITIULAOQEUPF G Y T S R S M

27661 TGTTTGTTTATCTTATTAAGATGATTATTCTTTGGCTTATGTGGCCATTGACCATTATCT 27720
¢ L F I LLIRT®*TILUVPFPF GLCGH™* P L 8
v ¢L sy *DDyY S L AY VAIDIUHYTL
F VY LI KXMTITIULWILMMWUZ®PTULTTITITL

27721 TGACTATATTTAATTGCTTTITATGCTTTGAATAATATCTTTCTTGGGCTTTCTATACTGT 27780
* L YL I A FMUL* I I S F LGV FUL Y C
by I * L L LCUPFE * YL S WAV FYTV
T I F N CPF Y ALNNUNTIUPULGTU LS8 I L F

27781 TTACTATTATTTCTATTGTTATATGGATTTTATATTTTIGTCAACAGTATTCGGCTTTTTA 27840
L LL FLLULYGU FY IL S TV F G F L
Yy Yy Yy F Y CYMDVFTIUFOCOQOY S ATV F Y
T I I § I v I W IUL Y F VDNSTIIRIULTFI

27841 TCAGAACTGGCAGTTGGTGGAGTTTTAACCCAGAGACTAATAATCTTATGTGTATTGATA 2790C
$ EL AV GG VLTI QRTELTITITILTG CUVTELI
Q N WQ L VETF* PRUD * * 5 Y V Y * Y
R TGS WWSFNU PETNUNNUNTILMTCTITDM

27901 TGAAAGGTAAGATGTATGTTAGGCCAGTTATTGAGGACTATCATACATTAACGGCTACTG 27960
* K vV R CMUL GQLUL R TTI I H* RUL L
ER=*DVC*A S5 Y * GL S Y I NUGYC
K G K MY VRPUVIEDY YHTTULTA ATV

27961 TTATCCGTGGTCATCTTTATATACAGGGTGTTAAACTTGGCACTGGTTACACGCTTGCCG 28020
L s vviI1i/F I Y RVL NUILALVTIRILP
Yy P W S 8 L Y TG C * T WHWIULHATCR
I R GH L Y I Q GV KL GTG Y TULATD

28021 ATTTGCCTGTTTATGTTACTGTAGCTAAGGTGCAAGTCCTCTGTACTTATAAACGTGCCT 28080
I ¢ L FMLUL*L RO CI K S S VL INUVP
F ACLOCYOCS* GASPULYUL * T CL
L P VYV TVAI KUY QVLCTYXURATF
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28081 TTTTAGATAAGTTAGATGTTAATAGTGGTTTTGCTGTTTTTGTTAAGTCTARAGTTGGTA 28140
F » I §$* M L I VVLULTFULULSTILIZ KTLV
FR*V RC®* * W FCCFOC®*V * § W *
L D KL DVDNSGT FA AV F VK S KUVGN

28141 ACTATCGTTTACCTTCTAGTAAATCTAGTGGTATGGATACTGCCTTGTTGAGAGCTTAAA 28200
T I v Yy L L V NL V V W I L P C * EL K
L sS F TV F * * I * WY GYOCULVESTLN
Y R L P s § K S S GMDTA AULTLURA * I

28201 TCTAAACTATTAGGATGTCTTATACTCCCGGTCATCATGCTGGAAGTAGAAGCTCCTCTG 28260
s XKLL ¢ L I L PV I MTULIEVEW AU?PIL
L N Y * D VL Y S RS S CWK * KL L W
* T I RM S Y TP GHHAG S R S S S G

28261 GARATCGTTCAGGAATCCTCAAGAAAACTTCTTGGGTTGACCAATCTGAGCGAAGCCATC 28320
E I VvV Q E S SR KILILGUL TNULS E A I
K s F RNPQEWNVFULG®™®*PTI * A KPS
N R S G I UL K KT S WV D QS EUR S H Q

28321 AAACCTATAATAGAGGCAGAAAACCCCAACCCAAATTCACTGTGTCTACTCAACCACAAG 28380
K P I I EA ENPWNUPWNSL CUL L N H K
N L *» » R Q KT PTOQTIHCV Y S TTR
T YNRGRIEKUPQPI KV FTV S TOQZP Q G

28381 GAAACCCTATCCCACATTATTCCTGGTTCTCTGGGATTACCCAATTTCAAAARAGGTAGAG 28440
E TL S H 11 I P G S L GL P N F K K V E
K pPpYPTULVFTULVULWDYPTI S KU R™*R
N P I PHY S WPF S GITOQVFQIKGTZRTID

28441 ACTTTAAATTTCCAGATGGTCAAGGAGTACCCATTGCTTACGGGATACCCCCTTCTGAAG 28500
T LN F O MV KEYPILTILTS GYU?PUL L X
L * I §$S RW S RS TUHU CULU®RUDTUPVF * g
F K F PDGQ GV PIAY GTI PP S E A

28501 CAAAAGGATATTGGTATAAACACAACCGGCGTTCTTTTAAAACAGCTGATGGTCAACAAA 28560
Q K DI G I NTTSGV UL UL K QULMUV N K
K R I LV *TQUPAVFUF * NS * W S T K
K G Y WY KHWNI RRGSP F KT ATDGU QO QK

28561 AGCAGTTGTTACCAAGATGGTATTTCTACTATCTCGGTACCGGTCCATATGCCAGTTCAT 28620
s s ¢CYyoQDGTI STTI SV PV HMUP V H
AV VT XMV FL L S R YRS I COQUF I
Q LL PRWYPYYLGTGUPYA A S S S8
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28621 CCTATGGTGATGCCCACGAAGGTATCTTCTGGGTCGCTAGTCACCAAGCTGACACTTCTA 28680
P MVMPTI KV S S G SL VTI KIULTTULL
L w ** P R RYLULG®R™*S P S * HUF Y
Y G DA HEGTIUVFWUVASHOQ® AUDT S I

28681 TTCCCTCCGATGTTTCGGCAAGGGATCCTACTATTCAAGAAGCTATCCCTACTAGGTTTT 28740
F PPMPFRQGIILILVF K KU LSTULTULGF
s L RCF G K G S Y Y SR S Y P Y * V F
P S DVS A RDUZPTTIOQEA ATIWU®PTRF 8

28741 CGCCTGGTACGATTTTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTA 28800
R L v R F CL KAIMULI KA AOQESGULULL
A WY DVFASU RILULTC?®*  RTU LU RI KV CF ¢*
P 6 T I L P Q G Y Y VEGS GR 8 A SN

28801 ATAGCCGGCCAGGTTCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAA 28860
I A G Q V HVLNHWVDPTITIVH * V E
* P ARFTUPFOSITWTZGQ®* S5 F I K * K
S R P G S R S QS RGPUNDNURSTIL S R S

28861 GTAATTCTAATTTTAGACATTCTGATTCTATAGTIGAAACCTGATATGGCTGATGAGATTG 28920
v I L I L DTIULTIUL * * NL I WUIL MU RIL
* F *» F *» T F * F Y § E T * ¥ G * * D C
N S NF RHSDS I VK ?PIDMATUDETIA

28921 CTAGTCTTGTCTTGGCCAAGCTTGGTAAAGATTCTAAACCTCAGCAAGTTACCAAGCAAA 28980
L vL s WP S LV KIULDNU LS I KTULP S K
*58 ¢C L GQ AW * R F * TS A S Y Q A K
s L vL A KXKLGIKUDSI KUPOQQUVTIKUOQN

28981 ATGCTAAGGAAATTAGGCATAAAATTTTAATGAAACCTCGCCARAAGCGAACTCCTAATA 29040
M L R KL GI KVF * * NL A XK S E UL L I
c * G N *» A * N F N ETS P KA AN § * =*
A K E I RH XK IUL MU KUPUZ RUGQI KI RTPN K

29041 AATTTTGTAATGTTCAACAGTGTITTTGGTAAAAGAGGACCGCTCCAARACTTTGGTAATT 29100
N F VMVFDNSUVLVKEU DU RSI KTTULUVTI
I L ¢S TV FW* KRTAUPIKTILW=* F
F C NV Q Q CF G KRGPL QN F GN S

29101 CTGAAATGTTAAAGCTTGGTACTAATGATCCTCAATTTCCTATTCTTGCTGAATTAGCCC 29160
L XK ¢* s L VL MTIILNUPTLUFILILN®* P
* NV KA WY * * 3§ 8§ I 8 Y S C * I 8 p
EMUL KLGTNDU®PQVF?PIULAZETLA AP
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29161 CTACACCAGGTGCTTTTTTCTTTGGCTCTAAATTAGAGTTGTTTAAAAGAGACTCTGATG 29220
L HEHQVLF SLALN®*SCLEKZETTLM
¥y T RCVPF FL WUL * I RVYVY * KRTIL ¥ C
T P G A F F F G S5 KL EL F KR D S D A

29221 CTGATTCACCTTCTAAAGACACTTTTGAACTTCGTTATTCTGGITCTATTAGGTTTGATa 29280
L I HLLIKTULULWNUT FUVITLUVLILGTLTI
* F T F * RHF * T S L F W F Y * VvV * #*
D s PSS KDTU FET LU RY S G S I R F D S

29281 GTACTTTACCTGGTTTTGAGACAATTATGAAAGTTCTTAAAGAGAATTTAGATGCTTATG 29340
VL ¥ L VL ROQL * KF L KU RTI *MTIL M
Yy F T WUF * DINYESS * REFI R CULC
T L. P GF ETIMI KV VL KE ENULDA AYYV

29341 TTAATTCTAATCAGAACACTGTTTCTGGTTCGCTGAGTCCTAAACCTCAGCGTAAAAGAG 29400
L I L IRTULVFULVUR™*V L NULS V K E
* F * § EH CF WU F AES * T S A * KR
N S NQQNTV S G S L S P KUP QZRIKR G

29401 GTGTTAAACAATCACCTGAATCGTTTGACTCTCTTAATTTAAGTGCTGATACTCAGCACA 29460
VL NNHILNIRILTIULULTI®* VL I L § T
¢c *+ T 1 T * I V *» L § * F K C * Y S A H
vV K Q s P E S F D SULNUILSADTOGQH I

29461 TTTCAAATGATTTTACTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATCCTTATG 29520
FOMTIU LULULRTITIVVYTLULULULMTITULM
F K *» F Y s * G s * F T CUY S * * 5 L C
S NDF TP EDUHSILULATULUDUDT P YV

29521 TAGAAGACTCTGTTGCTTAATGAGAATGAATCCTAATTCGACACTAGGTGGTAACCCCTC 29580
*X T L L L N ENES * FDTURW * P L
R RL CCLMZ®RMNDNUPNUGSTULSGTG GNP S
E D S VA * x E * I L I RH * V V T P R

29581 GCTATTAGTCGGAATAGGACACTCTCTATCAGRATGAATTCTTGCTGTTACAACAGATAG 29640
A I S RNIRTULS I RMNDNGSUCTCY N R *
L LV GG I GH SUL S E*»IULAV TTTUDR
Yy *»S$S E *DTULY QNUETVFULULULOGQOQTIE

29641 AGTAGGTTGTTGCAGACTATATATTAATTAGTAGAAACTTTATATTTAAATATITGATTG 29700
S R LLOQTTIVY* L VETTULYTULNTI* L
v 6 CCRUL Y IN®*X* KLY I * I F D C
* VvV AD Y I LI SRDNUPFTIU FI KV YU LTI V
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29701 TTAGAGTAGTTATAAGGTTTAGCTGTAGTATAAACGCCTCCGGGAAGAGCTAGCAATTAT 29760
L E>* L * GL AV YV * T PP GIRA A SINY
*5 § YKV * L *» Y KRLUREETLW A ATITI
R v v I RF S CSTINA AWASGI K S *» Q L *

29761 AGTATTTAATATATATATTAGTATATGATTGAAATTAATTATAGCCTTTTGGAGGAATTA 29820
s I *»Y I Y * Y MTIETINDNY S UL VL ETZEL
VFNTITYISTI*L KL I I AF WRNY
Yy L. T ¥ I L vyYDOX*¥ N L * P F G G I T

29821 CAAAARAAAAARAARA 29836
Q K K K K X
K K K K K
K K K K
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HCov-0C4a]p28 oy i rsp? [rapd | lospd fso]  neod | owpi0 ] mptt | orupilfnepid ]
BCoV |3 T rsp2 | a3 | fnsod fso] e | nspr0 [ nsgis | msot2{repiz]
MHV | =0 o] fspz bops | foest Foo]  nsog 1 rsptd | rspt1  [espr2 pupis]
R = il
- ik
Cov-HKU? fom] o5 o] me2 [oso3 | pues] qoof s | ospio ] o1y Juotz fuprs]
l naos
e AC Demain
HHY VGEIEPAVFEDDVVDVVKAPLTYQGCOKPPTSFEKICIVDKLYMARCGDQFY PYVVDNDT 819
BCoV KGSGEDFSLADSVVEVVIPSLTPCGYSEPPRKVADKICIVDNVYMAKAGDKYYRPYVVDNG-H 838
HCaV-0C43 KGSGSDFSLADSVVEVVIPPSLTPCCYSEPPRVADRKICIVODHVYMAKAGDXKYYPVVVYDD-H 838
CoV-HNU1{ist patient) EGVAESVIVEDDVIENVKSSLSSYEYCCPPKSVEKICIIDNEYNGRKCGDRFFPIVMNDKN 796
CoV-EXUl(2nd patient) EGVAESVIVEDDVIENVKSSLSSTEYCQPPKSVEKRICITDNMYNGKCGDKFEPTIVHNDKN 796
M . R L R AR A SRS R AN LE S I
Y VGVLDOCWRFPCAGKKVETNDEPKVREIPST-FXKIFEITFALDATFDSVLSKARCSEFEVDK S78
BCoV VGLLDQAWRVPCAGRRYTIKEQRPTVNEIASTPRKTIKVEVYELDKDENTILNTACGVFEVDD 898
HCoV-0C43 VGLLUQAWRVPCASRRVTEKEQPTVASIISHPKIIKVEYELDNDFNTILNTACGVEEYDD 898
CoV-HKU1 (18t patient) TCLLDQAWRFPCAGRKVNENEKPVVNEIPSL-MTVKVHFDLDSTFODILGKYCSEEEVEK 855
CoV-HKU1 {2rd pat:ent) ICLLDQ}\WRVPCAGRL\INFNEKFVVHET?SL MTVI’VH DLDSTEFDDILGKVCSEFEVEK 854%
e AW TArR e kiiiv % i ow s e e «  aat
Y DVTLDELLDVVLDAVESTLSPCKEHDYIGTKVCALLDRLAGDYVYLEDEGEDEVIAPRYY 938
BCoV TYDMEEFYAVVIDATELEKLSPCRELEGVGARKVEAFLOKLEDNSLYFLEDEAGERVLAS KLY 958
HCoV-0C43 TVDMEEFYAVVIDAIEEKLSPCKELEGVGAKVSAFLQKLEDNPLEFLFDEAGEEVLARPKLY 9358
CoV-HKU1 (16t patient) GYTVDDFVAVVCDATENALNSCKEHPVVGYQVRAFLNKLNENVVYLFDEAGDEAMASRYY 915
Cov-HKU1 (2nd patient) bVTVDDFVAVVr'D&IENALNQ(‘I\DH PVVGYQVRAFLNKLHNENVVVLEDEAGDERMASRAY 916
. ER] “:‘t' 4‘.}'§ :\! -1 ':-Q:‘f - H ii’&":il_‘.:]i
¥V CEFSAPULLEDCYAADVVDADEN-~--~~~ [Jrh ERSEEe DAEDSAVLVADTQEEDGVAKG- 984
BCoV CAFTRPEDDIFLEESGVE --~-EDDVEGEETDLTVTEAG- 993
HCov-0C43 CAFTAPEDDDFLEESDVE a93
CoV-ERUl (Ist patient) CTFAIEDVEDVISSEAVEDTIDGVVEDTINDDEDVVTPGDNDDEDVVTGDNDDEDVVTGDN 975
CoV-HKVU1 (2nd patient) CTEHIEDVEDVISSEAVEDTIDGVVBUTINDDBDVVTGDNDDED‘JVTGDWDD EDVYTGDN 975
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Fig. 11. Multiple alignment of the replicase genes of CoV-HKUI from patients 1, 2,4, 5, 6,7, 8, 9 and 10.

Patient 7 TCTAAAGATTTAARATTTTTTAAACCGGGTTCGGGGTACTAGTGTGRATGCCCGGCTAGTA 60
Patient 9 TCTAAAGATTTAAATTTTTTAAACCGGGTTCGGEGTACTAGTCTGAATGCCCGGCTAGTA 60
Patient 10 TCTAAAGATTTAAATTTTTTAAACCGGGTTCGGGGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 6 TCTAAAGATTTAAATTT TTTAAACCGGGTTCGGGGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 4 TCTAAAGATTTAAATTTTTTAAACCGGGTTCGGEGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 8 TCTAAAGATTTAAATTTTTTAAACCGGGTTAGGEGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 2 TCTAAAGATTTAAATTTTTTAAACCGGGTTCGGEGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 5 TCTAAAGATTTAAATTTTTTAAACCGGGTTCGGGGTACTAGTGTGAATGCCCGGCTAGTA 60
Patient 1 TCTAARAGATTTAAATTTTTTAAACCGGGTTCGGEGTACTAGTGTGAATGCCCGTCTAGTA 60
kA kb F ok rrk kbbb kAt dkwrrr TR rdknr
Patient 7 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTTGACATT TGTAATACC 120
Patient 9 CCCTGTGCTAGTGGTTTATCTACTGATGTTCARTTARGGGCATTTGACATTTGTAATACC 120
Patient 10 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTTGACATT TGTAATACC 120
Patient 6 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTTGACATTTGTAATACC 120
Patient 4 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTARGGGCATTTGACATTTGTAATACC 120
Patient 8 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTTGACATTTGTAATACC 120
Patient 2 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTTGACATT TGTAATACC 120
Patient 5 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTARGGGCATTTGACATT TGTAATACC 120
Patient 1 CCCTGTGCTAGTGGTTTATCTACTGATGTTCAATTAAGGGCATTTGATATTTGTAATACT 120
dThdkddhkkhhdhktdbd kbbb hbrdbdb b bbb bk hddd ddhdrddhbddhn
Patient 7 AATAGAGCTGGTATAGGTTTATATTATARAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 9 AATAGAGCTGGTATAGGTTTATATTATAARAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 10 AATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 6 ARTAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTIGCCGTTTTCAGCGTATAGAT 180
Patient 4 AATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 8 AATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 2 AATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient S AATAGAGCTGGTATAGGTTTATATTATARAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
Patient 1 AATAGAGCTGGTATAGGTTTATATTATAAAGTGAATTGTTGCCGTTTTCAGCGTATAGAT 180
(2SS RS RR RS RR SRR RiR Rttt s RsRRRRRRdS]
Patient 7 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCAARAGAACTAATTTAGAAGTTTAT 240
Patient 9 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCAARAGAARCTAATTTAGAAGTTTAT 240
Patient 10 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCARAAGAACTAATTTAGAAGTTTAT 240
Patient 6 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCAAAAGAACTAATTTAGAAGTTTAT 240
Patient 4 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCAARAGARCTAATTTAGAAGTTTAT 240
Patient 8 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCAAARGAACTAATTTAGAAGTTTAT 240
Patient 2 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCAAARGAACTAATTTAGAAGTTTAT 240
Patient S GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTCAARAAGAACTAATTTAGAAGTTTAT 240
Patient 1 GACGACGGTAATAAATTGGATAAGTTCTTTGTTGTTARAAGARCTAATCTAGAAGTTTAT 240
ok ko d ok rrrr vk rr khhh b rhkdhdd drrrrbhrhdri
Patient 7 AATAAAGAGAAAACTTATTATGAGTTGACTAARAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 9 AATAAAGAGAAAACTTATTATGAGTTGACTAAAAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 10 AATAAAGAGAAAACTTATTATGAGTTGACTAAAAGTTGTGCTCTTGTGGCTGAACATGAT 300
Patient 6 AATARAGAGAAAACTTATTATGAGTTGACTAARAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 4 AATARAGAGARAACTTATTATGAGTTGACTAARAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 8 AATAAAGAGAAAACTTATTATGAGTTGACTAAAAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 2 AATARAGAGAAAACTTATTATGAGTTGACTAAAAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 5 AATAAAGAGAAAACTTATTATGAGTTGACTAARAGTTGTGGTGTTGTGGCTGAACATGAT 300
Patient 1 AATAAAGAGAAAACTTATTATGAGTTGACTAAAAGTTCTCGTGTTGTGGCTGAACATGAT 300
dhkhhdkkkrhkk ko d bbbk bbbk b A v A h b d vk kb b bk h
Patient 7 TTCTTTATATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 9 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGT TCGTAGGARTCTTTCA 360
Patient 10 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 6 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGT TCGTAGGAATCTTTCA 360
Patient 4 TTCTTTACATTTGATATTGATGGTAGTCCGCGTGCCACATATAGT TCGTAGGAATCTTTCA 360
Patient 8 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 2 TTCTTTACATTTGATATTGATGGTAGTCGCETGCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 5 TTCTTTACATTTGATATTGATGGTAGTCGCGTGCCACATATAGTTCGTAGGAATCTTTCA 360
Patient 1 TTCTTTACATTTGATATTGATGGTAGTCGTGTGCCACATATAGTTCGTAAGAACCTCTCA 360
LA EARE SR AL R RS RALls R i s s RN TS
Patient 7 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 9 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 10 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 6 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 4 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 8 ARGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 2 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
Patient 5 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGTCATTTTGATCGTAATGATTGTTCA 420
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Patient 1 AAGTATACTATGTTAGATCTTTGCTATGCATTGCGCCATTTTGATTGTAATGATTGTTCA 420
KRR RRR TN AT AN RERRAARARFNRERNTTN KEARRAANET Fhdhkh bk kkhdrd
Patient 7 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGAAA 480
Patient 9 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGAAA 480
Patient 10 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGAAA 480
Patient 6 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGAAA 480
Patient 4 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGARA 480
Patient 8 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGRAA 480
Patient 2 ATATTGTGTGAAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGARA 480
Patient 5 ATATTGTGTGARAATTCTTTGTGAGTATGCTGATTGTAAAGAATCCTACTTTTCTAAGAAR 480
Patient 1 GTATTGTGTGAARATTCTTTGTGAGTATGCTGATTGTAAARGAATCCTACTTTTCTAAGARA 480
Ak kN kAR AT AN N T AR A bk kb kb rkr ek bbbk kv ke k
Patient 7 GATTGGTATGATTTTGTTGARAATCCTGATATTATTAATATATATAAAAARTTAGGCCCT 540
Patient 9 GATTGGTATGATTTTGTTGAARATCCTGATATTATTAATATATATAARAAATTAGGCCCT 540
Patient 10 GATTGGTATGATTTTGTTGAAAATCCTGATATTATTAATATATATARAAAATTAGGCCCT 540
Patient 6 GATTGGTATGATTTTGTTGARRATCCTGATATTATTAATATATATARAAAATTAGGCCCT 540
Patient 4 GATTGGTATGATTTTGTTGAAAATCCTGATATTATTAATATATATAAAARATTAGGCCCT 540
Patient 8 GATTGGTATGATTTTGTTGAAAATCCTGATATTATTAATATATATAAAAAATTAGGTCCT S40
Patient 2 GATTGGTATGATTTTGTTGAARATCCTGATATTATTAATATATATAARARATTAGGCCCT 540
Patient 5 GATTGGTATGATTTTGITGAAAATCCTGATATTATTAATATATATARAARATTAGGCCCT S40
Patient 1 GATTGGTATGATTTTGTTGAAAATCCTGATATTATTAATATTTATAAAARATTAGGCCCT 540
AR 2RSSR R Rl A2 22 2R X
Patient 7 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 9 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 10 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 6 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGRAGTAGGT 600
Patient 4 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 8 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 2 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGAAGTAGGT 600
Patient 5 ATTTTTAATAGAGCTTTACTTAATACTGTCATTTTTGCAGACACCTTAGTTGRAGTAGGT 600
Patient 1 ATTTTTAATAGAGCTTTACTTAATACTGTCAGTTTTGCAGATACTTTAGTAAAAGTAGGT 600
LA A A SR RA R 2222222 REREEEERETE SRS E I I TE 2 ddk ok kokokoh
Patient 7 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGGTATGATTTTGGT 660
Patient 9 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGGTATGATTTTGGT 660
Patient 10 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGGTATGATTTTGGT 660
Patient & TTAGTTGGTGTTTTAACTTTAGATAACCAACATTTGTATGGTCAATGGTATCATTTTGCT €60
Patient 4 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGGTATGATTTTGGT 660
Patient 8 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGETATGATTTTGGT 660
Patient 2 TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGGTATGATTTTGGT 660
Patient § TTAGTTGGTGTTTTAACTTTAGATAACCAAGATTTGTATGGTCAATGGTATGATTTTGGT 660
Patient 1 TTAGTTGGTGTTTTAACTTTAGATAARTCAAGACTTGTATGGTCAATGGTATGATTTTGGT 660
dhdr kb hbdbbd kbbb b hhrkdh Fhdrddr bk b hk bbbk b brdrd bbb rhb
Patient 7 GATTTTATACAAACAGCCCCAGGATTTGCTGTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 9 GATTTTATACARAACAGCCCCAGGATTTGGTCTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 10 GATTTTATACAAACAGCCCCAGGATTTGGTGTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 6 GATTTTATACAAARCAGCCCCAGGATTTGGTGTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 4 GATTTTATACAAACAGCCCCAGGATTTGCTCTGCCAGTCSCAGATTCTTACTATTCTTAT 720
Patient 8 GATTTTATACAARCAGCCCCAGGATTTGGTGTGGCAGTCGCAGATTCTTACTATTCTTAT 720
Patient 2 GATTTTATACAAACAGCCCCAGGGTTTGGTGTGGCAGTTGCAGATTCTTACTTITCTTIAT 720
Patient 5 GATTTTATACAAACAGCCCCAGGGTTTGGTGTGGCAGTTGCAGATTCTTACTATTCTTAT 720
Patient 1 GATTTTATACAAACAGCTCCAGGTTTTGGTGTGGCAGTTGCAGATTCTTACTATTCTTAT 720
\AASARAASE RS2SR ARSI SRR BRI SRISEE SR 222N
Patient 7 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 9 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 10 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 6 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 4 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 8 ATGATGCCTATGTTAACTATGTGTCATGTATTAGATTGTGAATTATTTGTTARTGATAGT 780
Patient 2 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
Patient 5§ ATGATGCCTATGTTGACTATGCTGTCATGTATTAGATTCTGAATTATTTGTTAATGATAGT 780
Patient 1 ATGATGCCTATGTTGACTATGTGTCATGTATTAGATTGTGAATTATTTGTTAATGATAGT 780
2SS el 2R AR L2222 2 A R R 2l R X R X222 222222222 ]
Patient 7 TATAGACAATTCGATCTTGTGCAGTATGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
Patient 9 TATAGACAATTCGATCTTGTGCAGTATGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
Patient 10 TATAGACAATTCGATCTTGTGCAGTATGATTTTACTGATTACAAGTTAGAGTTIGTTTAAT 840
Patient 6 TATAGACAATTCGATCTTGTGCAGTATGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
Patient 4 TATAGACAATTCGATCTTGTGCAGTATGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
Patient 8 TATAGACAATTCGATCTTGTACAGTATGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
Patient 2 TATAGACAATTCGATCTTGTACAGTATGATTTTACTGATTACAAGTTAGAGTTGTTTAAT 840
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Patient 5 TATAGACAATTCGATCTTGTACAGTATGATTTTACTGATTACRAGTTAGAGTTGTTTAAT 840
Patient 1 TATAGACAATTCGATCTTGTACAGTATGATTTTACTGATTATAAGTTAGAATTGTTTAAT 840
kb h bk bbbk hdbdddr kbbb b bbb dddbhdbddrdr bbb drdrdr doddrdddrrd
Patient 7 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient 9 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient 10 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient 6 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient 4 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient B8 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient 2 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient 5 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900
Patient 1 AAGTATTTTAAGTATTGGGGTATGAAGTATCATCCTAATACTGTGGATTGTGATAATGAT 900Q
LA EA RS AR AR Rt sl et o0 ]
Patient 7 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 9 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 10 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 6 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 4 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 8 AGGTGTATTATTCATTGTGCTAATTT TAATATACTATTTAGTATGGTTTTACCTAATACT 960
Patient 2 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATGCTTTTACCTAATACT 960
Patient 5 AGGTGTATTATTCATTGTGCTAATTTTAATATACTATTTAGTATCCTTTTACCTAATACT 960
Patient 1 AGGTGTATTATTCATTGTGCTAATTTTAATATATTATTTAGTATGGTCTTACCTAATACT 960
dehdededehhdbd kbbb ddrbbb kbbb dbbdrbddd dhdddrbhbbdbdddr Fhbhddbddr b
Patient 7 TGTTTTGGTCCCCTTGTTAGACAAATTTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 9 TGTTTTGGTCCCCTTGTTAGACAAATTTT TGTAGATGGTGTACCGTTTGTTGTITCTATT 1020
Patient 10 TGTTTTGGTCCCCTTGTTAGACAAATTTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 6 TGTTTTGGTCCCCTTGTTAGACAAATTTTTGTAGATGGTGTACCGTTTGTTGTITCTATT 1020
Patient 4 TGTTTTGGTCCCCTTGTTAGACRAATTTTTGTAGATGGTGTACCGTTTGTTGTTTCTATT 1020
Patient 8 TGTTTTGGTCCCCTTGTTAGACAAATTTTTGTAGATGGTGTACCGTTTGTTGTITCTATT 1020
Patient 2 TGTTTTGGTCCCCTTGTTAGACAAATTTTTGTAGATGGTGTACCGTTTGTTGTITCTATT 1020
Patient 5 TGTTTTGGTCCCCTTGTTAGACAAATTTTTGTAGATGGTGTACCGTTTGTTGTTITCTATT 1020
Patient 1 TGTTTTGGTCCTCTTGTTAGACAAATTTTTGTAGATGGTGTTCCGTTTGTTGTTTCAATT 1020
dhkdhhkArhdhh dhdkkhdrhbdhkdhdbdbrbrbhkdrdbrkhdrrdr ek rrrhbrhrrddr xkk
Patient 7 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 9 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 10 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 6 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 4 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 8 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACRCCGTTAT 1080
Patient 2 GGTTACCATTACAAAGAGTTAGGTCTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 5 GGTTACCATTACAAAGAGTTAGGTGTAGTTATGAACTTAGATGTTGACACACACCGTTAT 1080
Patient 1 GGTTACCATTATAAAGAGTTAGGTCTAGTTATGAACTTGGATGTTGATACACACCGCTAT 1080
dddhdhddbddd Ah Rk r kAT b hhdd dhhhdddddr hhddddddr *dk
Patient 7 CGTTTGTCTCTTARAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTIGCATCT 1140
Patient 9 CGTTTGTCTCTTAAAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTIGCATCT 1140
Patient 10 CGTTTGTCTCTTAAAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient 6 CGTTTGTCTCTTAAAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient ¢ CGTTTGTCTCTTAAAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 11440
Patient 8 CGCTTGTCTCTTAAAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTTGCATCT 1140
Patient 2 CGTTTGTCTCTTAARAGATTTACTTCTTTATGCAGCAGATCCTGCTATGCACGTTGCATCT 1140
Patient 5 CGTTTGTCTCTTARRGATTTACTTCTTTATGCAGCAGATCCTGCTATGCACGTTGCATCT 1140
Patient 1 CGTTTGTCTCTTAAAGACTTACTTCTTTATGCAGCAGATCCTGCTATGCATGTIGCATCT 1140
k kR Ak hhdhd Rk kAR T TN AR AN R d kb dd
Patient 7 GCTAGTGCTCTGCTTGATTTACGARCTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 9 GCTAGTGCTCTCCTTGATTTACGAACTTCTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 10 GCTAGTGCTCTGCTTGATTTACGAACTTGTTGT TTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 6 GCTAGTGCTCTGCTTGATTTACGAACTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 4 GCTAGTGCTCTGCTTGATTTACGARCTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient B8 GCTAGTGCTCTCCTTGATTTACGAACTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 2 GCTAGTGCTCTGCTTGATTTACGARCTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 5 GCTAGTGCTCTGCTTGATTTACGAARCTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Patient 1 GCTAGTGCTCTGCTTGATTTACGARCTTGTTGTTTTAGTGTAGCTGCCATTACAAGTGGT 1200
Ak kb kAN RN A kR AR AR AR ATk kh kA A AR AR A RN A A kA A A A Ak A kW hh
Patient 7 ATAAAATTTCAAACTGTAAAACCAGGTAACTTTARCCAAGACTTTTACGAGTTTIGTTAAA 1260
Patient 9 ATAAAATTTCAARCTGTAARACCAGGTAACTTTAACCAAGACTTTTACGAGTTIGTTARA 1260
Patient 10 ATAAAATTTCAAACTGTAAAACCAGGTAACTTTAACCAAGACTTTTACGAGTTIGTTAAA 1260
Patient 6 ATAAAATTTCAAACTGTAAAACCAGGTAACTTTAACCAAGACTTTTACGAGTTTIGTTARA 1260
Patient 4 ATAAAATTTCAAACTGTAAARCCAGGTAACTTTAACCAAGACTTTTACGAGTTTIGTTAAA 1260
Patient 8 ATAAAATTTCAAACTGTTAAACCAGGTAACTTTAACCAAGACTTTTACGAGTTIGTTAAA 1260
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Patient 2 ATAAAATTTCAAACTGTAAAACCAGGTAACTTTAACCAAGACTTTTACGAGTTTGTTAAA 1260
Patient 5 ATAAAATTTCAAACTGTARAACCAGGTAACTTTAACCAAGACTTTTACGAGTTTGTTAAA 1260
Patient 1 ATAARGTTTCAAACTGTTAAACCAGGTAATTTTAACCAAGATTTTTATGAGTTTGTCAAA 1260

ThIKE AXEXRE AT IT XEXXITRTRATY REXXRA NN R R Ahkdkd hhkhddkddr hhd

Patient 7 AGTAARGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGAAACATTTTTTCTTTACTCAA 1320
Patient 9 AGTAAAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGAAACATTTTTTCTTTACTCAA 1320
Patient 10 AGTAARAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGAAACATTTTTTCTTTACTCAA 1320
Patient 6 AGTARAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGAAACATTTTTTCTITACTCAA 1320
Patient 4 AGTAAAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGARACATTTTTTCTTTACTCAA 1320
Patient 8 AGTAARAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGAAACATTTTTITCTTTACTCAR 1320
Patient 2 AGTARAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGARACATTTTTTCTTTACTCAA 1320
Patient 5 AGTARAGGCTTGTTTAAAGAGGGTAGTACAGTTGATTTGARACATTTTTTCTTTACTCAA 1320
Patient 1 AGTARAGGCTTGT T TAAAGAGGGTAGTACAGTTGATTTGAAACACTTTITCTTTACTCAA 1320
Hhh kA hk ko ko kT TR T TR RN R AT RRANIAR AN R A L hhd kb kA A A hkhd
Patient 7 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
Patient 9 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
Patient 10 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
Patient 6 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAARTTTACCTACTATGGTT 1380
Patient 4 GATGGTAATGCTGCAATTACTGATTATAATTATTATARGTATAATTTACCTACTATGGTT 1380
Patient 8 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
Patient 2 GATGGTAATGCTGCAATTACTGATTATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
Patient S GATGGTAATGCTGCAATTACTCATTATAATTATTATAAGTATAATTTACCTACTATGETT 1380
Patient 1 GATGGTAATGCTGCAATTACTGAT TATAATTATTATAAGTATAATTTACCTACTATGGTT 1380
. (AR AL R R AR AR R R R R R Y Y Y T R SRR ]
Patient 7 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 9 GATATTAAGCAGTTATTGT TTGTATTAGAAGTTGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 10 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 6 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 4 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 8 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 2 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 5 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAATATTTTGAAATTTATGAT 1440
Patient 1 GATATTAAGCAGTTATTGTTTGTATTAGAAGTTGTTTATAAGTATTTTGARATTTATGAT 1440
AR A AL R R R S R R R R R R N R TS R R R R ]
Patient 7 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient 9 GGTGGTTGTATACCAGCATCACAAGTCATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient 10 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAARAGTGCTGGTTAT 1500
Patient 6 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAARAGTGCTGGTTAT 1500
Patient 4 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAAAAGTGCTGGITAT 1500
Patient 8 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient 2 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient § GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGATAAAAGTGCTGGTTAT 1500
Patient 1 GGTGGTTGTATACCAGCATCACAAGTTATTGTTAATAATTATGACAAAAGTGCTGGTTAT 1500
TRFARRATRRANNRR Ak kb bk b hh hhkkdk bk ko kb kb dr kb kbbkbhhbbbkd
Patient 7 CCATTTAATAAATTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGARAGAACAG 1560
Patient 9 CCATTTAATAAATTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAAGAACAG 1560
Patient 10 CCATTTAATAAATTTGGTAARGCCAGACTTTATTATGAGGCATTATCATTTGAARGARCAG 1560
Patient 6 CCATTTAATAAATTTCGTAAAGCCAGACTT TATTATGAGGCATTATCATTTGAAGAACAS 1560
Patient 4 CCATTTAATAAATTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAAGAACAG 1560
Patient 8 CCATTTAATAAATTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAGGAACAG 1560
Patient 2 CCATTTAATAAATTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAGGAACAG 1560
Patient 5 CCATTTAATAAATTTGGTAAAGCCAGACTTTATTATGAGGCATTATCATTTGAGGAACAS 1560
Patient 1 CCATTTAATARATTTGGTAAAGCTAGACTTTATTATGAGGCATTATCATTTGAGGAGCAG 1560
ddkkdr ko k kA h kb hdd bk bk hk kb kk kb A Ak AN A Ak % www
Patient 7 AATGAAATTTATGCATATACTAAACGTAATGTTCTCCCCACCTTAACTCAAATGAATTTA 1620
Patient 9 AATGAAATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 10 AATGAAATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 6 AATGAAATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 4 AATGAAATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 8 AATGAAATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 2 AATGAAATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 5 AATGAAATTTATGCATATACTAAACGTAATGTTCTGCCCACCTTAACTCAAATGAATTTA 1620
Patient 1 AATGAAATTTATGCATATACTAAACGTAATGTGTTGCCCACTTTAACTCAAATGAATTTA 1520
(22 R 222 A R RS RS R R RS ] dhhkhrirdk whrhrh bbb bbhhd
Patient 7 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 9 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 10 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 168D
Patient 6 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 4 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
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Patient 8 ARATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 2 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 5 AAATATGCTATCAGTGCTAAGAATAGAGCTCGCACTGTAGCAGGTGTTTCTATTCTTAGT 1680
Patient 1 AAATATGCTATTAGTGCTAAGAATAGAGCTCGTACTGTTGCAGGTGTTTCCATTCTTAGT 1680
FREREXEREEY FETTRNANLTNTIRAEIIRNNENE NP rd R rR AT REEITY FRTEIRTTY
Patient 7 ACTATGACAGGCCGAATGTTCCATCAAAAATGTTTGAAGAGTATAGCAGCTACCCGAGGT 1740
Patient 9 ACTATGACAGGCCGAATCTTCCATCAAAAATGTTTGAAGAGTATAGCAGCTACCCGAGGT 1740
Patient 10 ACTATGACAGGCCGAATGTTCCATCAAAARATGTTTGAAGAGTATAGCAGCTACCCGAGGT 1740
Patient 6 ACTATGACAGGCCGAATGTTCCATCAAAAATGTTTGAAGAGTATAGCAGCTACCCGAGGT 1740
Patient 4 ACTATGACAGGCCGAATGTTCCATCAAAAATGTTTGAAGAGTATAGCAGCTACCCGAGGT 1740
Patient 8 ACTATGACAGGCCGAATGTTCCATCAAAAATGTTTGAAGAGTATAGCAGCCACCCGAGGT 1740
Patient 2 ACTATGACAGGCCGAATGTTCCATCAAAAATGTTTGARGAGTATAGCAGCTACCCGAGGT 1740
Patient 5 ACTATGACAGGCCGAATGTTCCATCAAAAATGTTTGAAGAGTATAGCAGCTACCCGAGGT 1740
Patient 1 ACTATGACAGGTCGAATGTTTCATCAAAAATGTTTGAAGAGTATAGCAGCTACTCGTGGT 1740
dhdkkhrkhkobhk hhrhkkhdk kohkhdhdhkd bk bbbk ke ok Ik ok Rk kk ok
Patient 7 GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGGGACGATATGTTACGTCAT 1800
Patient 9 GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGGCACGATATGTTACGTCAT 1800
Patient 10 GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGGCACGATATGTTACGTCAT 1800
Patient 6 GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGGGACGATATGTTACGTCAT 1800
Patient 4 GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGCTTGGGACGATATGTTACGTCAT 1800
Patient B GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGGGACGATATGTTACGTCAT 1800
Patient 2 GTTCCTGTTGTTATAGGAACCACTAAATTTTATGGTGGTTGGGACGATATGTTACGTCAT 1800
Patient 5 GTTCCTGTTGTTATAGGAACCACTARATTTTATGGTGGTTGGGACGATATGTTACGTCAT 1800
Patient 1 GTTCCTGTTGTTATAGGAARCTACTAAATTTTATGGTGGCTGGGATGATATGTTACGCCAT 1800
hhkk ok kb ok F kb kb r kk kbbb kAR A d Ak kd khkddhhEAFTAN ok k
Patient 7 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
Patient 9 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
Patient 10 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
Patient € CTTATAAAGGATGTTGACARACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
Patient 4 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
Patient 8 CTTATARAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAARTGTGATCGT 1860
Patient 2 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
Patient 5 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGGGATTATCCTAAATGTGATCGT 1860
Patient 1 CTTATAAAGGATGTTGACAACCCTGTTCTTATGGGTTGCGGATTATCCTAAATGTGATCGT 1860
LRSS RSt R Rl s R RS R 2R R
Patient 7 GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACATGAATTT 1920
Patient 9 GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACATGAATTT 1920
Patient 10 GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACATGAATTT 1920
Patient & GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACATGAATTT 1920
Patient 4 GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACATGAATTT 1920
Patient 8 GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACATGAATTT 1920
Patient 2 GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACATGRATTT 1920
Patient S GCTATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCCCGCAAACATGAATTT 1920
Patient 1 GCCATGCCAAATATTTTGCGTATTGTTAGTAGTTTAGTTTTGGCTCGTAAACATGAATTT 1920
ok dhrddd bbbt r bt AR R kb bbb R r b bR bk kk e hk kAR AN
Patient 7 TGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGTGCTCAAGTTTTGAGT 1980
Patient 9 TGTTGTTCACATGGTGATAGATTTTATCGCCTTCCGAATGAATGTGCTCAAGTTTTGAGT 1980
Patient 10 TGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGTGCTCAAGTTTTGAGT 1980
Patient 6 TGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGTGCTCAAGTTTTGAGT 1980
Patient 4 TGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGTGCTCAAGTTTTGAGT 1980
Patiert 8 TGTTGTTCACATGGTGATAGATTCTATCGCCTTGCGAATGAATGTGCACAAGTTTTGAGT 1980
Patiert 2 TGTTCTTCACATGGTGATAGATTTTATCCGCCTTCCGAATGAATGTGCTCAAGTTTTGAGT 1980
Patient 5 TGTTGTTCACATGGTGATAGATTTTATCGCCTTGCGAATGAATGTGCTCAAGTTTTGAGT 1980
Patient 1 TGTTGTTCACATGGTGATAGATTCTATCGCCTTGCGAATGAARTGTGCTCAAGTTTTGAGT 1980
LSRR R R BEEEE SRS Rl BRI TR XN
Patient 7 GAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 9 GAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 10 GAARTAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 6 GAAATAGTTATGTGTCGCCCTTCCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 4 GAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 8 GAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 2 GAARTAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 5 GAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
Patient 1 GAAATAGTTATGTGTGGCGGTTGCTATTATGTTAAGCCTGGTGGTACTAGCAGTGGTGAT 2040
LE 2 AL R E RS R R R R R R R e R R S R R YRR S
Patient 7 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAACGTT 2100
Patient 9 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAACGTT 2100
Patient 10 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAACGTT 2100
Patient 6 GCAACTACTGCTTTTGCTAARTTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAACGTT 2100
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Patient 4 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAACGTT 2100
Patient 8 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAATGTT 2100
Patient 2 GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAATGTT 2100
Patiert § GCAACTACTGCTTTTGCTAATTCTGTTTTTAATATATGTCAGGCTGTTACTGCTAATCSTT 2100
Patiert 1 GCAACCACTGCTTTTGCTAACTCTGTTTTTAATATATGTCAAGCTGTTACTGCTAATGTT 2100
hhkdkdkd hkdkh kbR hhhhhhkr Ak d bbb bbbk kbbb bk kbbb d b bhdrdr hdkk
Patient 7 TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
Patient ¢ TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
Patient 10 TGTTCTCTTATGGCCTGTAATGGCCATAARGATTGARGATTTAAGTATACGCAATTTACAA 2160
Patient € TGTTCTCTTATGGCCTGTARTGGCCATAAGATTGARGATTTAAGTATACGCAATTTACAA 2160
Patient 4 TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
Patiert 8 TGTTCTCTTATGGCCTGTAATGGCCATARGATTGARGATTTAAGTATACGCAATTTACAA 2160
Patiert 2 TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
Patiert 5 TGTTCTCTTATGGCCTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
Patient 1 TGTTCTCTTATGGCTTGTAATGGCCATAAGATTGAAGATTTAAGTATACGCAATTTACAA 2160
ER X2 A R R A B R 2 R R R T R RS TR 2]
Patient 7 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 9 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 10 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient € AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTARTGAG 2220
Patient 4 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGT TGATTATACATTTGTTAATGAG 2220
Patiert 8§ AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patiernt 2 AARCGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient S AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
Patient 1 AAACGCTTATACTCTAATGTTTATCGTACAGATTATGTTGATTATACATTTGTTAATGAG 2220
LRSS R R A R R SRt R R RS2 2222222
Patient 7 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTIGTC 2280
Patiert 9 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTIGTC 2280
Patiert 10 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTIGTC 2280
Patiert 6 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTC 2280
Patiert 4 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTC 2280
Patiert & TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGSTGTTGTC 2280
Patiert 2 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTIGTC 2280
Patiert § TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTC 2280
Patiert 1 TATTATGAATTTTTATGTAAGCATTTTAGTATGATGATTTTGAGTGATGATGGTGTTGTT 2280
AR RS AR SR ARSI S
Patient 7 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 9 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 10 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient € TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 4 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 8 TGTTATAACTCTGATTATGCTAATAAGGGTTATATAGCTAATATAAGTGCTTTTCAACAA 2340
Patient 2 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient § TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCTAATATAAGTGTTTTTCAACAA 2340
Patient 1 TGTTATAACTCTGATTATGCTAGTAAGGGTTATATAGCCAATATAAGTGTTTTTCARCAA 2340
KA Ak Ak kb ko kb bk kb dr Ak kA bbb d Ahhhkkkhkbhkd drhhkhhhbhdr
Pacient 7 GTTTTGTACTATCAGAATAATGTTTTTATGTCTGAATCTARATGTTGGGTTGAAAATGAT 2400
Patient 9 GTTTTGTACTATCAGAATAATGTTTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 10 GTTTTGTACTATCAGAATAATGTTTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 6 GTTTTGTACTATCAGAATAATGTTTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 4 GTTTTGTACTATCAGAATAATGTTTTTATGTCTGAATCTARATGTTGGGTTGAAAATGAT 2400
Patient 8 GTTTTGTACTATCAGAATAATGTCTTTATGTCTGAATCTAAATGTTGGGTTGAAAATGAT 2400
Patient 2 GTTTTGTACTATCAGAATAATGTCTTTATGTCTGAATCTAAATGTTGGETTCAAAATGAT 2400
Patient § GTTTTGTACTATCAGAATAATGTCTTTATGTCTGAATCTAAATGTTGGGTTGAARATGAT 2400
Patient 1 GTTTTGTACTATCAGAATAACGTTTTTATGTCTGAATCTAAATGTTGGCTTGAAAATGAT 2400
EE 222 A R S22 R Rl R X R R S X R R R e R R T R R T 2 "
Patient 7 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 9 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 10 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 6 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 4 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 8 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTGGTTAAGATAGATGGT 2460
Patient 2 ATTACTAATGGTCCTCATGAATTTTGTTCCCAACATACTATGTTAGTTAAGATAGATGGT 2460
Patient § ATTACTAATGGTCCTCATGAATTTTGTTCCCARCATACTATGTTAGTTAAGATAGATGGT 2460
Patient 1 ATTACTAATGGTCCTCATGARTTCTGTTCACARCATACTATGTTGGTTAAGATAGATGGT 2460
AARARERA bbb F T TN XY KX NT T E AR bbb d b d bbb bbb w
Patient 7 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTCTAGGAGCTGGTTGTTTTGTT 2520
Patient 9 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTCTAGGAGCTGGTTGTTTTGTT 2520
Patient 10 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTCTAGGAGCTGGTTGTTITGTT 2520
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Patient 6 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTCTAGGAGCTGGTTGTTTTGTT 2520
Patient 4 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTCTAGGAGCTGGTTGTTTTGTT 2520
Patient 8 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATCTTAGGAGCTGGTTGTTTTGTT 2520
Patient 2 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTTTAGGAGCTGGTTGTTTTGTT 2520
Patient 5 GATTATGTTTATTTACCATATCCAGATCCTTCTAGAATTTTAGGAGCTGGTTGTTTTGTT 2520
Patient 1 GACTATGTTTATCTACCCTATCCAGACCCTTCTAGAATTTTAGGAGCTGGTTGTTTTGTT 2520
WF KA ARTAIN AAXT Ak rhdd Sk hdrhkdhrdddd L2222 2422222 ZRR2RR]
Patient 7 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 9 GATGATTTATTGAAGACTGATAGTGTTCTTTTGATAGAGCCCTTTGTAAGTCTAGCTATA 2580
Patient 10 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 6 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 4 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 8 GATGATTTATTGAAGACTGACAGTGTITCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 2 GATGATTTATTGAAGACTGACAGTATTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 5 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCGCTTTGTAAGTCTAGCTATA 2580
Patient 1 GATGATTTATTGAAGACTGACAGTGTTCTTTTGATAGAGCCCTTTGTAAGTCTAGCTATA 2580
Ry N T R T Y |
Patient 7 GATGCTTACCCTTTAGTATATCATGAARATGAAGAATACCAARAAGTCTTTCGTGTATAT 2640
Patient 9 GATGCTTACCCTTTAGTATATCATGAARATGAAGAATACCARAAAGTCTTTCGTGTATAT 2640
Patient 10 GATGCTTACCCTTTAGTATATCATGAAAATGAARGAATACCAAAAAGTCTTTCGTGTATAT 2640
Patient 6 GATGCTTACCCTTTAGTATATCATGAAAATGAAGAATACCARAAAGTCTTTCGTGTATAT 2640
Patient 4 GATGCTTACCCTTTAGTATATCATGAAAATGAAGAATACCARAAAGTCTTTCGTGTATAT 2640
Patient 8 GATGCTTACCCTTTAGTATATCATGAAAATGAAGAATACCARAAAGTCTTTCGCGTATAT 2640
Patient 2 GATGCTTACCCTTTAGTACATCATGAAAATGAAGAATACCAAAAAGTCTTTCGTGTATAT 2640
Patient S GATGCTTACCCTTTAGTACATCATGAAPATGAAGAATACCAAAAAGTCTTTCGTGTATAT 2640
Patient 1 GATGCTTACCCTTTAGTACACCATGAARATGAAGAATACCARAAAGTTTTTCGTGTATAT 2640
khkkdkkk ok kk kbbb d b hodkbdd bbbk kbbb kok bbbk bk kA Ak hkkkkh
Patient 7 TTAGAATATATAAAAAAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 9 TTAGAATATATAAAARAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 10 TTAGAATATATAAARARACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 6 TTAGAATATATAAAANAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 4 TTAGAATATATAAARAAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 8 TTAGAATATATAAAAAAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 2 TTAGAATATATAAAAAAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 5 TTAGAARTATATAAAAAAACTGTATAATGATCTTGGTACTCAGATCTTAGATAGTTATAGT 2700
Patient 1 TTAGAATATATAAAARAACTATATAATGATCTTGGTAATCAGATCTTAGATAGTTATAGT 2700
LWAAAAR R A AL AA AR AR AL s s ARSI IS I SRS RS
Patient 7 GTTATTTTAAGTACTTGTGATGGTTTAAAGTTTACTGAAGARTCATTTTACAAGAATATG 2760
Patient 9 GTTATTTTAAGTACTTGTGATGGTTTAAAGT TTACTGAAGAATCATTTTACAAGAATATG 2760
Patient 10 GTTATTTTAAGTACTTGTGATGGTTTAAAGTTTACTGAAGARATCATTTTACARGAATATG 2760
Patient 6 GTTATTTTAAGTACTTGTGATGGTTTARAGTTTACTGAAGAATCATTTTACAAGAATATG 2760
Patient 4 GTTATTTTAAGTACTTGTGATGGTTTAAAGTTTACTGAAGAATCATTTTACAAGRATATG 2760
Patient 8 GTTATTTTAAGTACTTGTGATGGTTTAAAGTTTACTCAAGAATCATTTTACAAGAATATG 2760
Patient 2 GTTATTTTAAGTACTTGTGATGGTTTAAAGTTTACTGAAGAATCATTTTACAAGAATATG 2760
Patient 5 GTTATTTTAAGTACTTGTGATGGTTTAAAGTTTACTGAAGAATCATTTTACAAGAATATG 2760
Patient 1 GTTATTTTAAGTACTTGTGATGGTTTAAAGTTCACTGATGAATCATTTTATAAGAATATG 2760
kA hhkhkhdhhdddh kb bbbk hhkhdhdhdbkdk dkhkddkh Fhkdkrhbhbkrde whkthrdkrw
Patient 7 TATTTARAARGTGCCGTGATGCAG 2784
Patient 9 TATTTAAAAAGTGCCGTGATGCAG 2784
Patient 10 TATTTAAAAAGTGCCGTGATGCAG 2784
Patient 6 TATTTAAAAAGTGCCGTGATGCAG 2784
Patient 4 TATTTAAAAAGTGCCGTGATGCAG 2784
Patient 8 TATTTAAAAAGTGCCGTGATGCAG 2784
Patient 2 TATTTAAARAGTGCCGTGATGCAG 2784
Patient 5 TATTTARAAAGTGCCGTGATGCAG 2784
Patient 1 TATTTARAARRGTGCCGTGATGCAG 2784

kA kA A r bk hdk kb kb kkrdhb s
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Fig. 13. Multiple alignment of the spike genes of CoV-HKU]1 from patients 1, 2,4, 5,6, 7, 8,9, and 10.

Patient 6 ATGTTATTAATTATTTTTATTTTGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 9 ATGTTATTAATTATTTTTATTITGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 10 ATGTTATTAATTATTTTTATTTTGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 5§ ATGTTATTAATTATTTITTATTTTGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 4 ATGTTATTAATTATTTTTATTTIGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 7 ATGTTATTAATTATTTTTATTTTGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 2 ATGTTATTAATTATTTTTATTTTGCCTACAACATTAGCTGTTATAGGTGATTTTAATTGT 60
Patient 1 ATGTTTTTAATTATTTTTATTTTGCCTACAACACTAGCTGTTATAGGTGATTTTARTTGT 60
Patient 8 ATGTTTTTAATTATTTTTATTTTGCCTACAACACTAGCTGTTATAGGTGATTTTAATTGT 60
Fhkkdrdk dkkkdkr kA A A R AN AR R AN Ak d bddhhk kb d kbbb r bbbk bk d
Patient 6 ACTAATTTTGCTATTAATGATTTARACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 9 ACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 10 ACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient S ACTAATTTTGCTATTAATGATTTAARCACCACAGTTCCTCGCATAAGTGAGTATGTTGTE 120
Patient 4 ACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 7 ACTAATTTTGCTATTAATGATTTAAACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 2 ACTAATTTTGCTATTAATGATTTARACACCACAGTTCCTCGCATAAGTGAGTATGTTGTG 120
Patient 1 ACTAACTCTTTTATTAATGATTATAATAAAACCATTCCGCGTATAAGCGAGGATGTTGTT 120
Patient 8 ACTAACTCTTTTATTAATGATTATAATAAAACCATTCCGCGTATAAGCGAGGATGTTGTT 120
*hkhkkd ¥ ¥ Thkkddrkd ko k¥ *w dkkdk gk Fwddkw kkk hkdkwkd
Patient 6 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 9 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 10 GATGTTTCTTATGGTTTGCGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 5 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 4 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 7 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 2 GATGTTTCTTATGGTTTGGGTACATATTATATACTTGATCGTGTTTATTTAAATACTACT 180
Patient 1 GATGTATCT CTTGGTTTGGGCACATATTATGTTCTTAACCGTGTTTATTTAAATACTACC 180
Patient 8 GATGTATCT CTTGGTTTGGGCACATATTATGTTCTTAACCGTGTTTATTTAAATACTACC 180
Tk kkk KAk HREARNKAETT HXAEIRARNR X Kkk ok ke rr Ak kbk b
Patient 6 ATATTATTTACTGGTTATTTCCCTAAATCTGGTGCCAATTTTAGGGATCTATCTTTARAA 240
Patient 9 ATATTATTTACTGGTTATTTCCCTARATCTGGTGCCAATTTTAGGGATCTATCTTTARRA 240
Patient 10 ATATTATTTACTGGTTATTTCCCTAAATCTGGTGCCAATTTTAGGGATCTATCTTTAAAA 240
Patient 5 ATATTATTTACTGGTTATTTCCCTARATCTGGTGCCAATTTTAGGGATCTATCTTTARRA 240
Patient 4 ATATTATTTACTGGTTATTTCCCTAAATCTGGTGCCAATTTTAGGGATCTATCTTTAARA 240
Patient 7 ATATTATTTACTGGTTATTTCCCTAAATCTGGTGCCAATTTTAGGGATCTATCTTTAAMA 240
Patient 2 ATATTATTTACTGGTTATTTCCCTAAATCTGGTGCCAATTTTAGGGATCTATCTTTAARA 240
Patient 1 TTGTTATTTACAGGTTATTTTCCTAAATCTGCTGCTAATTTTAGAGACTTGGCTTTAAAG 240
Patient 8 TTGTTATTTACGGGTTATTTTCCTAAATCTGGTGCTAACTTTAGAGACTTGGCTTTAAAG 240
X Ahhkhkkhhk Ahhkhkrrd AR ATARANTARRNNRE AN kT wr ww * (222202
Patient 6 GGTACTACATATTTGAGTACTCTTTGGTATCAGAAACCCTTTTTATCTGATTTTAATAAT 300
Patient 9 GGTACTACATATTTGAGTACTCTTTGGTATCAGAAACCCTTTTTATCTGATTTTAATAAT 300
Patient 10 GGTACTACATATTTGAGTACTCTTTGGTATCAGARACCCTTTTTATCTGATTTTAATAAT 300
Patient S GGTACTACATATTTGAGTACTCTTTGGTATCAGAAACCCTTTTTATCTGATTTTAARTAAT 300
Patient 4 GGTACTACATATTTGAGTACTCTTTGGTATCAGAAACCCTTTTTATCTGATTTTAATAAT 300
Patient 7 GGTACTACATATTTGAGTACTCTTTGGTATCAGAARCCCTTTTTATCTGATTTTAATAAT 300
Patient 2 GGTACTACATATTTGAGTACTCTTTGGTATCAGAAACCCTTTTTATCTGATTTTAATAAT 300
Patient 1 GGTTCTAAATATTTGAGTACTCTCTGGTATAAACCACCTTTTCTGTCAGATTTTAATAAT 300
Patient 8 GGTTCTATATATTTGAGTACTCTCTGGTATAAACCACCTTTTCTGTCAGATTTTAATAAT 300
wkd hhkhk bk hhhbhb bt dAd Ahhkdhh & dhkd HkF* + k% Kk kb h kA kb hkwok
Patient 6 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATGTTAATAARACTTTGTATAGTGAG 360
Patient 9 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATGTTAATARAACTTTGTATAGTGAG 360
Patient 10 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATGTTAATAAAACTTTGTATAGTGAG 360
Patient 5 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATGTTAATAARACTTTGTATAGTGAG 360
Patient 4 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATCGTTAATAAAACTTTGTATAGTGAG 360
Patient 7 GGTATTTTTTCTAGAGTTAAGAATACTAAGTTGTATGTTAATAARACTTTGTATAGTGAG 360
Patient 2 GGTATTTTTTCTAGAGTTAAGAATACTARGTTGTATGTTAATAAAACTTTGTATAGTGAG 360
Patient 1 GGTATTTTTTCTAAGSTTAAGAATACTAAGTTATATGTTAATAATACTTTGTATAGTGAA 360
Patient 8 GGTATTTTTTCTAAGGTTAAGAATACTAAGTTATATGTTAATAATACTTTGTATAGTGAA 360
Tkt hhrhddhhhd (224222 ¢ 2222222 sl 2RISR 22 X R
Patient 6 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patient 9 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patient 10 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patient 5 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patient 4 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patientc 7 TTTAGTACTATAGTTATAGGTAGTGTTTITATTAACAACTCTTATACTATTGTTGTTCAA 420
Patient 2 TTTAGTACTATAGTTATAGGTAGTGTTTTTATTAACAACTCTTATACTATTGTTGTTCAA 420
Patient 1 TTTAGTACTATAGTTATAGGTAGTGTTTTTGTTAATACTTCTTATACTATTGTTGTTCAA 420
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Patient 8 TTTAGTACTATAGTTATAGGTAGTGTTTTTGTTAATACTTCTTATACTATTGTTGTTCAA 420
A2 2322222222222t s BRSNS (A2 2222222222222 22222
Patient 6 CCTCATRATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 9 CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 10 CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient S CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 4 CCTCATARTGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 7 CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 2 CCTCATAATGGTGTTTTGGAGATTACAGCTTGTCAATACACTATGTGTGAGTATCCTCAT 480
Patient 1 CCTCACAATGGTATTTTGGAGATTACAGCTTGTCAGTATACTATGTGTGAATATCCTCAC 480
Patient B8 CCTCATAATGGTATTTTGGAGATTACAGCTTGTCAGTATACTATGTGTGAATATCCTCAC 480
FHA AN KA AHAE AR AA A AT T T AR ARAIATAIENE ¥F AR ARRRRAANNY AR r
Patient 6 ACTATTTGTARATCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATARATCTGAA 540
Patient 9 ACTATTTGTAAATCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATARATCTGAA 540
Patient 10 ACTATTTIGTAARTCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATAAATCTGAA 540
Patient 5 ACTATTTGTAAATCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATARATCTGAA 540
Patient 4 ACTATTTGTAAATCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATARATCTGAA 540
Patient 7 ACTATTTGTRAATCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATAAATCTGAA 540
Patient 2 ACTATTTIGTAAATCTAAAGGTAGTTCTCGTAATGAATCTTGGCATTTTGATARATCTGAA 540
Patient 1 ACTGTTTGTARGTCTAAGGGTAGTATTCGTAATGAATCTTGGCACATTGATTCTTCGGAA 540
Patient 8 ACTGTTTCTAAGTCTAAGCGTAGTATTCGTAATGAATCTTGGCACATTGATTCTTCGGAA 540
*hk hkhkkhkkk kkkhkk Frwkww AAAAS2SZESRR SRR RE) KEXEK *k hkx
Patient 6 CCTTTGTGTCTGTTCAAGAAAAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 9 CCTTTGTGTCTGTTCAAGAAAAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 10 CCTTTGTGTCTGTTCAAGAAAAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 5 CCTTTGTGTCTGTTCAAGAAAAATTTTACTTATAATGTTTCTACAGATTGETTGTATTTT 600
Patient 4 CCTTTGTGTCTGTTCAAGAAAAATTTTACTTATAATGTTTCTACAGATTIGGTTGTATITT 600
Patient 7 CCTTTGTCTCTGTTCAAGAAAAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTTT 600
Patient 2 CCTTTCTGTCTGTTCAAGAAAAATTTTACTTATAATGTTTCTACAGATTGGTTGTATTIT 600
Patient 1 CCTTTATGCTTGTTTAAGAAAAATTTTACTTATAATGTTTCTGCAGATTGGCTGTATTTT 600
Patient 8 CCTTTATGCTTGTTTAAGAAAAATTTTACTTATAATGTTTCTGCAGATTGGCTIGTATTTT 600
*hkdkhh hk khkk dhhdddkbkddhh b bk kb hbh bbbk dhhkd hhkhkhbhk dhhkhkbbhk
Patient 6 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGECATGCCTACT 660
Patient 9 CATTTTTATCRAGRACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 10 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 5 CATTTTTATCAAGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 4 CATTTTTATCARGAACGTGGCACTTTTTATGCTTATTATGCTCATTCTGGCATGCCTACT 660
Patient 7 CATTTTTATCRAGRACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 2 CATTTTTATCARGAACGTGGCACTTTTTATGCTTATTATGCTGATTCTGGCATGCCTACT 660
Patient 1 CATTTTTATCAAGAACGTGGTGTTTTTTATGCATATTATGCAGATGTAGGTATGCCTACC 660
Patient 8 CATTTTTATCARGAACGTGGTGTTTTTTATGCATATTATGCAGATGTAGCTATGCCTACC 660
E2 2 RS2SR R LA RSS2 R EREREE T 2T drdr kodrk ok k
Patient 6 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTITG 720
Patient 9 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient 10 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient S ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient 4 ACTTTTTIATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTITGCCTTTG 720
Patient 7 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTTGCCTTTG 720
Patient 2 ACTTTTTTATTTAGTTTGTATCTTGGTACTCTTTTATCTCATTATTATGTTTIGCCTTTG 720
Patient 1 ACTTTCTTATTTAGTTTATATTTAGGTACTATTTTATCTCATTATTATGTTATGCCTTTG 720
Patient 8 ACTTTCTTATTTAGTCTATATTTAGGTACTATTTTATCTCATTATTATGTTATGCCTTTG 720
dddkhd ok rkk ko ok ok hd b Rk wr kv ek bbbk kb h b doh
Patient 6 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACRATATTGGGTCACACCT 780
Patient 9 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACARTATTGGGTCACACCT 780
Patient 10 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGEGTCACACCT 780
Patient 5 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGSETCACACCT 780
Patient 4 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTCACACCT 780
Patient 7 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTCACACCT 780
Patient 2 ACTTGTAATGCTATATCTTCTAATACTGATAATGAGACTTTACAATATTGGGTTACACCT 780
Patient 1 ACTTGTAAGGCTATATCTTCAAATACTGACAATGAAACTTTAGAATATTGGGTTACACCE 780
Patient 8 ACTTGTAATGCTATATCTTCAAATACTGACAATGAAACTTTAGAATATTGGGTTACACCG 780
AARRRKNANY FAARNNRNRANG AR I ETTTY FATAY A dhdd hhhdkhbbddr kv
Patient § TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGCTCTTATTACTAATGCTGTT 840
Patient 9 TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 10 TTGTCTAAACGCCAATATCTTCTTARATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 5 TTGTCTAAACGCCAATATCTTCTTARATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 4 TTCTCTAAACGCCAATATCTTCTTARATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 7 TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
Patient 2 TTGTCTAAACGCCAATATCTTCTTAAATTTGACAACCGTGGTGTTATTACTAATGCTGTT 840
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Patient 1 CTATCTAGACGTCAGTATCTTCTTARTTTTGATGAGCACGGTGTTATTACTAATGCCGTT 840

Patient 8 CTATCTAGACGTCAGTATCTTCTTAATTTTGATGAGCACGGTGTTATTACTAATGCCGTT 840
*OREEE XXX KX AT TTLEAT hkh by * ¥ Ahhkhkkbhbhhddbkdhk ki

Patient 6 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAAATCTTTATTACCTAAT 900
Patient 9 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAAATCTTTATTACCTAAT 900
Patient 10 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAMATCTTTATTACCTAAT 900
Patient § GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAAATCTTTATTACCTAAT 900
Patient 4 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTARAACTAAATCTTTATTACCTAAT 900
Patient 7 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAAMATCTTTATTACCTAAT 900
Patient 2 GATTGTTCTAGTAGTTTCTTTAGCGAGATTCAATGTAAAACTAAATCTTTATTACCTAAT 900
Patient 1 GATTGTTCAAGTAGTTTTCTTAGTGAGATTCAATGTAAAACTCAATCTTTTGCACCTAAT 900
Patient 8 GATTGTTCAAGTAGTTTTCTTAGTGAGATTCAATGTAAAACTCAATCTTTTGCACCTART 900
Thhkdrhkdkdr kv ok d dhkdd hbkhhkh bbb hbbdbdddr *hbhdhd % ddedekode ok
Patient & ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 9 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 10 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 5 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 4 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 7 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 2 ACTGGTGTTTATGACTTATCTGGTTTTACTGTTAAGCCTGTTGCAACTGTACATCGTCGT 960
Patient 1 ACTGGTGTTTATGATTTGTCTGGTTTTACTGTAAAGCCTGTTGCAACTGTTTATCGTCGG 960
Patient 8 ACTGGTGTTTATGATTTGTCTGGTTTTACTGTAAAGCCTGTTGCAACTGTTTATCGTCGG 960
RS A AARLRR RS N LN EERESS el 2RSS R 2222 2] kR wikk
Patient 6 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 9 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 10 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 5 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 4 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 7 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 2 ATTCCTGATTTACCTGATTGTGACATTGATAAATGGCTTAACAATTTTAATGTACCCTCA 1020
Patient 1 ATTCCTAATTTACCTGATTGTGACATTGACAACTGGCTTAATAATGTTAGTGTACCTTCA 1020
Patient 8 ATTCCTAATTTACCTGATTGTGACATTGACAACTGGCTTAATAATGTTAGTGTACCTTCA 1020
TErFIT FrE AT R AR AT T bbb hhkk kk rhhhhhhkd whk bkdk dddkddd bk
Patient 6 CCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTIT 1080
Patient 9 CCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient 10 CCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient 5 CCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient ¢ CCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTIT 1080
Patient 7 CCTCTTAATTGGGAACGTAAAATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCIT 1080
Patient 2 CCTCTTAATTGGGAACGTAARATTTTTTCTAATTGCAACTTTAATTTGAGTACTTTGCTT 1080
Patient 1 CCTCTTAATTGGGAACGTAGAATTTTTTCTAATTGTAACTTCAATTTAAGCACTTTACTT 1080
Patient 8 CCTCTTAATTGGGAACGTAGAATTTTTTCTAATTGTAACTTTAACTTARGCACTTTACTT 1080
FREIIR A I TXTHANNNKT, AT RAENTRNLTNTE XX T AN KN Ak ok kk wrw
Patient 6 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTARGATATATGGT 1140
Patient 9 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTARGATATATGGT 1140
Patient 10 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTAAGATATATGGT 1140
Patient 5 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTAAGATATATGGT 1140
Patient 4 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATARATTTTGATGAATCTARGATATATGGT 1140
Patient 7 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTARGATATATGGT 1140
Patient 2 CGTTTAGTTCATACTGATTCTTTTTCTTGTAATAATTTTGATGAATCTAAGATATATGGT 1140
Patient 1 CGTCTAGTTCATGTTGATTCTTTTTCTTGTAATAATCTTGATAAATCTAAMATTTTTGST 1140
Patient 8 CGTCTAGTTCATGTTGATTCTTTTTCTTGTARATAATCTTGATARAATCTAARATTTTTGGT 1140
*k¥h dkkwkhrr kb kb kh bbbk bbbk bhdddk hkkhkhdkdh *k k hhkbd
Patient 6 AGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCCATACCCAACTCCAGACGATCTEAT 1200
Patient 9 AGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCCATACCCAACTCCAGACGATCTGAT 1200
Patient 10 AGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCCATACCCAACTCCAGACGATCTGAT 1200
Patient § AGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCCATACCCAACTCCAGACGATCTGAT 1200
Patient 4 AGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCTATACCCAACTCCAGACGATCTGAT 1200
Patient 7 AGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCTATACCCAACTCCAGACGATCTGAT 1200
Patient 2 AGTTGTTTTAAGAGTATTGTTTTAGATAAATTTGCCATACCCAACTCCAGACGATCTGAT 1200
Patient 1 AGTTGCTTTAATAGTATTACTGTTGACAAGTTTGCTATACCTAATCGCAGACGAGATGAT 1200
Patient 8 AGTTGCTTTAATAGTATTACTGTTGACAAGTTTGCTATACCTAATCGCAGACGAGATGAT 1200
dhkhdw whkddkr khkhkdowon * ok Wk kk kkwkrk hhkhdkhk Aok Wk ok ok k LA 2 24
Patient 6 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATAAAATTGACACTACTTCT 1260
Patient $ TTGCAGTTGGGCAGTTCTGGTTTTCTGCARTCTTCTAATTATAAAATTGACACTACTTCT 1260
Patient 10 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTARTTATAAAATTGACACTACTTCT 1260
Patient S TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATARAATTGACACTACTTCT 1260
Patient 4 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATAAAATTGACACTACTTCT 1260
Patient 7 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATAAAATTGACACTACTTCT 1260
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Patient 2 TTGCAGTTGGGCAGTTCTGGTTTTCTGCAATCTTCTAATTATAAAATTGACACTACTTICT 1260
Patient 1 TTGCARTTGGGCAGTTCTGGCTTTTTGCAATCATCTAATTACARARTAGATATTTCTTCT 1260
Patient 8 TTGCAATTGGGCAGTTCTGGCTTTTTGCAATCATCTAATTACAAAATAGATATTTCTTCT 1260

Hhhkh ARKK AT F AT A RAE KKK X XIAAhE AAXF AN RAFXE k¥ T * KA kRN

Patient 6 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient 9 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient 10 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient § AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient 4 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient 7 AGTTCTTGTCAATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient 2 AGTTCTTGTCRATTGTATTATAGTTTGCCTGCAATTAATGTTACTATTAATAATTATAAT 1320
Patient 1 AGTTCTTGTCAATTGTATTATAGTTTACCTTTAGTTAATGTTACTATTAATAACTTTAAT 1320
Patient 8 AGTTCTTGTCAATTGTATTATAGTTTACCTTTAGTTAATGTTACTATTAATAACTTTAAT 1320
whkhdhkk bk kb kbt kbbb hr Sk * dhkkkkbk kA hr bbb kb b rkd & ok
Patient & CCTICTTCTTGGAATAGAAGGTATGGTTTTAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 9 CCTTCTTCTTGGAATAGAAGGTATGGTTT TAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 10 CCTTCTTCTTGGAATAGAAGGTATGGTTTTAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 5 CCTTCTTCTTGGAATAGAAGGTATGGTTTTAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 4 CCTTCTTCTTGGAATAGAAGGTATGGTTTTAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 7 CCTTCTTCTTGGAATAGAAGGTATGGTTTTAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 2 CCTTCTTCTTGGAATAGAAGGTATGGTTTTAATAATTTTAATTTGAGCTCTCATAGTGTT 1380
Patient 1 CCATCTTCTTGGAATAGGAGGTATGGTTTTGGTAGTTTTAATGTGTCTTCTTATGACGTT 1380
Patient 8 CCATCTTCTTGGAATAGGAGGTATGGTTTTGGTAGTTTTAATTTGTCTTCTTATGACGTT 1380
*k kkkhhkkdkddkdkFd Fhhkhbhkhbhbrhhd hk kkkkkhk ok *kk ok ko
Patient 6 GTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTCTCCTTGTGCTAAACCTTCT 1440
Patient 9 GTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTGTCCTTGTGCTAAACCTTCT 1440
Patient 10 GTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTGTCCTTGTGCTAAACCTTCT 1440
Patient 5 GTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTGTCCTTGTGCTARACCTTCT 1440
Patient 4 GTTTACTCACCTTATTGTTTTTCTGTTAATAATACTTTTIGTCCTTGTGCTAAACCTTCT 1440
Patient 7 GTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTITGTCCTTGTGCTAAACCTTCT 1440
Patient 2 GTTTACTCACGTTATTGTTTTTCTGTTAATAATACTTTTTGTCCTTGTGCTAAACCTTCT 1440
Patient 1 GTTTATTCTGATCATTGTTTTTCTGTTAACAGCGACTTTTGCCCTTGTGCAGATCCGTCT 1440
Patient 8 GTTTATTCTGATCATTGTTTTTCTGTTAACAGCGACTTTTGCCCTTGTGCAGATCCGTCT 1440
hhkkkdk dk * kXK EFRAAR R RRANdE & *hAIR KRN KA ok k * *k kkk
Patient 6 TTTGCTTCAAGTTGCAAGAGTCATAAARCCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 9 TTTGCTTCAAGTTGCAAGAGTCATAAACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 10 TTTGCTTCARGTTGCAAGAGTCATARACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 5 TTTGCTTCAAGTTGCAAGAGTCATAAACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 4 TTTGCTTCAAGTTGCAAGAGTCATARACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 7 TTTGCTTCAAGTTGCAAGAGTCATARACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 2 TTTGCTTCAAGTTGCAAGAGTCATARACCACCTTCTGCTTCCTGTCCTATTGGTACTAAT 1500
Patient 1 GTTGTTAATTCTTGTGTTAARTCTAAGCCTCTTTCTGCCATTTGTCCTGCTGGTACTAAA 1500
Patient 8 GTTGTTAATTCTTGTGCTAAATCTAAGCCTCCTTCTGCCATTTGTCCTGCTGGTACTAAA 1500
ddkk ¥ ¥k * dhk dhk ok hhkhkdod LA R SRR dede e kd ok h ok
Patient 6 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGATTGGTGTAGGTGTTCTTGT 1560
Patient 9 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTETTCTTGT 1560
Patient 10 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 5 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 4 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 7 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 2 TATCGTTCTTGTGAGAGTACTACTGTACTCGACCACACTGACTGGTGTAGGTGTTCTTGT 1560
Patient 1 TATCGTCATTGCGACTTGGATACTACTCTTTATGTTAATARCTGGTGTAGATGTTCTTGT 1560
Patient § TATCGTCATTGCGACTTGGATACTACTCTTTATGTTAAAAACTGGTGTAGATGTTCTTGT 1560
hkkkw hdh *¥ ik Tk L 4 +* * khhkhrhkw bk hrhrh
Patient ¢ TTACCTGATCCTATAACTGCTTATGACCCTAGETCTTGTTCTCAAAAAAAGTCTCTGGTT 1620
Patient 9 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGTTCTCAAAAAAAGTCTCTGGTC 1620
Patient 10 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGTTCTCAAAAAAAGTCTCTGGTT 1620
Patient 5 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGTTCTCAAAAAAAGTCTCTGGTT 1620
Patient 4 TTACCTGATCCTATAACTGCTTATGACCCTAGETCTTGTTCTCAARRAAAGTCTCTGGTT 1620
Patient 7 TTACCTGATCCTATAACTGCTTATGACCCTAGGTCTTGTTCTCAAAAAAAGTCTCTGGTT 1620
Patient 2 TTACCTCATCCTATAACTGCTTATGACCCTAGSTCTTGTTCTCAAAAAAAGTCTCTGGTT 1620
Patient 1 CTACCTGACCCCATTTCTACTTATTCTCCTAACACATGTCCTCAAAAGAAGGTCGTTGTT 1620
Patient 8 CTACCTGACCCCATTTCTACTTATTCTCCTAACACATGTCCTCAARAGAAGGTCGTTGTT 1620
whhkrkd kk wd *hk kkkkh Wi kW * kdkk hrkkAwk ke h * dd
Patient 6 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGARGAAARGTGTGGTGTATTGGAT 1680
Patient 9 GGTGTTGGTGAACATTGTGCAGGGTTCGETGTTGATGAAGAAAAGTGTGGTGTATTGGAT 1680
Patient 10 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGARGARARGTGTGGTGTATTGGAT 1680
Patient 5 GGTGTTGGTGAACATTGTGCAGGGTTCGETGTTCATGAAGAARACTCGTGGTGTATTGGAT 1680
Patient 4 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGAAGAAAAGTGTGGTGTATTGGAT 1680
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Patient 7 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGAAGARAAGTGTGGTGTATTGGAT 1680
Patient 2 GGTGTTGGTGAACATTGTGCAGGGTTCGGTGTTGATGAAGAAAAGTGTGCTGTATTGGAT 1680
Patient 1 GGTATAGGTGAACATTGTCCAGGTCTTGGTATTAATGAGGAAAAATGTGGTACAC----- 1675
Patient 8 GGTATAGGTGAACATTGTCCAGGTCTTGGTATTAATGAGGAAAAARTGTGGTACAC---- - 1675
dkdk dk Ak khkhkhkhrrrhr khkdod * kkk kk khkhkk hhkdhdhk Ahdhkkd *
Patient 6 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 9 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 10 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 5 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 4 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 7 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTTGGTCTTATGAC 1740
Patient 2 GGATCATATAATGTTTCTTGTCTTTGTAGTACTGATGCCTTTCTAGGTIGGTCITATGAC 1740
Patient 1 =AATTARATCATAGT TCCTGTTCTTGTAGTCCTGATGCCTTTTTGGGTTGGTCTTTTGAT 1734
Patient 8 -AATTAAATCATAGTTCCTGTTTTTGTAGTCCTGATGCCTTTTTGGGTTGGTCTTTTGAT 1734
*k * kk kw TET kAW khkkwkk Ckrkkhkkkhd & dhkkkkdhhrr dkk
Patient 6 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTARATGGTATCAAT 1800
Patient 9 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 10 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTARAATGGTATCAAT 1800
Patient 5 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 4 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTARATGGTATCAAT 1800
Patient 7 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 2 ACTTGCGTCAGTAACAACCGTTGTAATATTTTTTCTAATTTTATTTTAAATGGTATCAAT 1800
Patient 1 AGTTGTATTAGTAATAATCGTTGCAATATTTTTTCTAATTTTATTTTTAATGGAATTAAT 1794
Patient 8 AGTTGTATTAGTAATAATCGTTGCAATATTTTTTCTAARTTTTATTTTTAATGGAATTAAT 1794
* dekk d kkd ko kk kkokkk kkr kbbb kb A bk kbt kkkkk kh Ak
Patient 6 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 9 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTARTACTGAAGTTTTTACTGATGTT 1860
Patient 10 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient S AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 4 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 7 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGAAGTTTTTACTGATGTT 1860
Patient 2 AGTGGTACCACTTGTTCTAATGATTTATTGCAGCCTAATACTGARGTTTTTACTGATGTT 1860
Patient 1 AGTGGCACCACTTGTTCTAATGATTTGTTATATTCTARCACTGAAGTTTCTACTGGTGTT 1854
Patient 8 AGTGGCACCACTTGTTCTAATGATTTGTTATATTCTAACACTGAAATTTCTACTGGTGTT 1854
dhkkk kkrkk kb kR kb kkkk ko k vk * Thkdhk dhhkkhkhk khkdk whEkAEk hAA kK
Patient 6 TGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTAAAGAAGTTTCTGCT 1920
Patient 9 TGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTAAAGAAGTTTCTGCT 1920
Patient 10 TGIGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTAAAGAAGTTTCTGCT 1920
Patient 5 TGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTAAAGAAGTTTCTGCT 1920
Patcient 4 TGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTAAAGAAGTTTCTGCT 1920
Pacient 7 TGTGTTGATTACCACCTTTATGCTATTACAGGACAAGCTATTTTTAAAGAAGTTTCTGCT 1920
Patient 2 TGTGTTGATTACGACCTTTATGGTATTACAGGACAAGGTATTTTTARAGAAGTTTCTGCT 1920
Patient 1 TGTGTTAATTATGATCTTTATGGCATCACAGGCCAAGGTATTTTTARAGAAGTTTCTGCG 1914
Patient 8 TGTGTTAATTATGATCTTTATGGCATCACAGGCCAAGGTATTTTTAAAGAAGTTTCTGCG 1914
dedededded dhkd dd ddddkddddk kdk kb kdd hkhhhhkkhk ok hk kA kb bk bk okokh
Patient 6 GTTTATTATAATAGTTGGCAAAATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 9 GTTTATTATAATAGTTGGCARAATCTTTTGTATGATTCTAATGGCARCATTATTGGTTTT 1980
Patient 10 GTTTATTATAATAGTTGGCAAAATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 5 GTTTATTATAATAGTTGGCAAAATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 4 GTTTATTATAATAGTTGGCAAAATCTTTTGTATGATT CTAATGGCAACATTATTGGTTTT 1980
Patient 7 GTTTATTATAATAGTTGGCAAAATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 2 GTTTATTATAATAGTTGGCAAAATCTTTTGTATGATTCTAATGGCAACATTATTGGTTTT 1980
Patient 1 GCTTATTATAATAATTGGCAGAATCT TTTGTATGATTCTAATGGTAATATTATTGGTTTT 1974
Patient 8 GCTTATTATAATAATTGGCAGAATCTTTTGTATGATTCTAATGGTAATATTATTGGTTTIT 1974
T AAAANEEEEERY AARERAE AR AR AR AT TR NTRNRE bk AT T AR A AN
Patient & AAAGATTTTGTTACTAATAARACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTICT 2040
Patient 9 AAAGATTTTGTTACTAATAAAACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 10 AARGATTTTGTTACTAATAARACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 5 AAAGATTTTGTTACTARTAARACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 4 AAAGATTTIGTTACTAATAAAACATATAATATTTTCCCTTGTTATSCAGGAAGAGTTTCT 2040
Patient 7 AAAGATTTTGTTACTAATAAAACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 2 AAAGATTTTGTTACTAATAAAACATATAATATTTTCCCTTGTTATGCAGGAAGAGTTTCT 2040
Patient 1 AAAGATTTTTTGACTAATAAAACTTACACTATACTTCCTTGTTATTCTGGTAGAGTGTCT 2034
Patient 8§ AAAGATTTTTTGACTAATAAAACTTACACTATACTTCCTTGTTATTCTGGTAGAGTGTCT 2034
ATk rkdktd & dhk Ak kA dkdr kF b wwy * hkkkkkhkh k kk Wk hdd
Patient 6 GCTGCTTTTCATCAARATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTARAATGTAGC 2100
Patient 9 GCTGCTTTTCATCARAATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTAAAATGTAGC 2100
Patient 10 GCTGCTTTTCATCAAAATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTAAAATGTAGC 2100
Patient 5 GCTGCTTTTCATCAAAATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTAAAATGTAGC 2100
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Patient 4 GCTGCTTTTCATCARRATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTAAAATGTAGC 2100
Patient 7 GCTGCTTTTCATCAARATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTARARTGTAGC 2100
Patient 2 GCTGCTTTTCATCAAAATGCTTCCTCTTTGGCTTTACTTTATCGTAATTTAAAATGTAGC 2100
Patient 1 GCTGCATTTTATCARAATTCTTCTTCACCAGCTTTGCTTTATCGTAATTTAAAGTGTAGT 2094
Patient 8§ GCTGCATTTTATCAAAATTCTTCCTCACCAGCTTTGCTTTATCGTAATTTAAAGTGTAGT 2094
dkkdhk kkk khhkkhkd Fhkwkd &k whwkY kv kb bk kk ok FAAAR
Patient 6 TATGTTTTGAATAATATTTCTTTAGCTACTCAGCCAT - - - ATTTTGATAGTTATCTTGGT 2157
Patient 9 TATGTTTTGAATAATATTTCTTTAGCTACTCAGCCAT - - -ATTTTGATAGTTATCTTGGT 2157
Patient 10 TATGTTTTGAATAATATTTCTTTAGCTACTCAGCCAT - - - ATTTTGATAGTTATCTTGGT 2157
Patient 5 TATGTTTTGAATAATATTTCTTTAACTACTCAGCCAT - - -ATTTTGATAGTTATCTTGGT 2157
Patient 4 TATGTTTTGAATAATATTTCTTTAGCTACTCAGCCAT - - - ATTTTGATAGTITATCTTGGT 2157
Patient 7 TATGTTTTGAATAATATTTCTTTAGCTACTCAGCCAT - - -ATTTTGATAGTTATCTTGST 2157
Patient 2 TATGTTTTGAATAATATTTCTTTAGCTACTCAGCCAT - - - ATTTTGATAGTTATCTTGGT 2157
Patient 1 TATGTTTTGAATAATATTTCTTTTATCTCACAACCATTTTATTTTGATAGTTATCTTGGT 2154
Patient 8 TATGTTTTGAATAATATTTCTTTTATCTCACAACCATTTTATTTCGATAGTTATCTTGGT 2154
khhkhrkhbkrhrhhrddkhkrddddd * *wk kkwd kkrdkdk dkkddkkkkkkohkokordk
Patient 6 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTCCTICTTCGCATG 2217
Patient 9 TGCGTTTTTAATGCTGATRATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 10 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient § TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 4 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 7 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 2 TGCGTTTTTAATGCTGATAATTTAACTGATTATTCTGTTTCTTCTTGTGCTCTTCGCATG 2217
Patient 1 TGTGTTTTGAATGCTGTTAATTTAACTAGCTATTCTGTATCCTCTTGTGATTTGCGTATG 2214
Patient 8 TGTGTTTIGAARTGCTGTTAATTTAACTAGCTATTCTGTATCCTCTTGTGATTTGCGTATG 2214
kd kdkrkkk khhdkkh Ak dkkkbrakd Tk rhd kb wkrhwkkd ¥ ¥ kd wkd
Patient 6 GGTAGTGGTTTTTGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTARACGT 2277
Patient 9 GGTAGTGGTTTTIGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTARRCGT 2277
Patient 10 GGTAGTGGTTTTTGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTAAACGT 2277
Patient § GGTAGTGGTTTTTGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTARACGT 2277
Patient 4 GGTAGTGGTTTTTIGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTARACGT 2277
Patient 7 GGTAGTGGTTTTIGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTARACGT 2277
Patient 2 GGTAGTGGTTTTTIGTGTTGATTATAACTCACCTTCTTCTTCCTCTTCGCGTCGTARACGT 2277
Patient 1 GGTAGTGEGETTTIGTATTGATTATGCTTTACCCTCTTCT - - - - - -~ - - CGGCGTAAGCGT 2265
Patient 8 GGTAGTGGATTTTGTATTGATTATGCTTTACCCTCTTCT--------- CGGCGTARGCGT 2265
Fhddkhkdokdr dodkdkdkd FhkA Rk b h * kkk khkhhhoh *h hhkkdkdk hhd
Patient 6 AGAAGTATTTCTGCTTCTTATCGTTTTGT TACTTTTGAACCCTTTAATGTCAGTTTTGTT 2337
Patient 9 AGAAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTAATGTCAGTTTTGTT 2337
Patient 10 AGAAGTATTTCTGCTTCTTATCGTTTIGTTACTTTTGAACCCTTTAATGTCAGTTITGTT 2337
Patient § AGAAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTAATGTCAGTTTTGTT 2337
Patient 4 AGRAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTAATGTCAGTTTTIGTT 2337
Patient 7 AGAAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTAATGTCAGTTTTCTT 2337
Patient 2 AGAAGTATTTCTGCTTCTTATCGTTTTGTTACTTTTGAACCCTTTAATGTCAGTTTTGTT 2337
Patient 1 AGAGGTATTTCTTCTCCTTATCGCTTTGTAACTTTTGAACCCTTTAATGTTAGTTTTGTT 2325
Patient 8§ AGAGGTATTTCTTCTCCTTATCGCTTTGTAACTTTTGAACCCTTTAATGTTAGTTTTGTT 2325
drdrk dkdrdkdhkdrk ok khoh kb hkh hkwrd Ak kA A ARk kbbb rhd hhkdk ok ok kkok ok
Patient 6 AATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2397
Patient 9 AATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2397
Patient 10 AATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2397
Patient § AATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2397
Patient 4 AATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2397
Patient 7 AATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2397
Patient 2 AATGACAGTATTGAGTCTGTGGGTGGTCTTTATGAGATCAAAATTCCCACTAACTTTACT 2397
Patient 1 AACGATAGTGTTGAAACTGTTGGTGGTTTATTTGAGATTCAGATTCCTACTAACTTTACC 2385
Patient 8 AACGATAGTGTTGAAACTGTTGGTGGTTTATTTGAGATTCAGATTCCTACTAACTTTACC 2385
*hk kk wkk wwkk HREE Ak EE ¥ * KX ETAN * Ak AA R ATTRNARRY
Patient 6 ATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 9 ATAGTTGGTCAAGAGGAATTTATTCARACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 10 ATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 5 ATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 4 ATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 7 ATAGTTGGTCAAGAGGAATTTATTCARACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 2 ATAGTTGGTCAAGAGGAATTTATTCAAACTAATTCTCCTAAAGTTACTATTGATTGTTCT 2457
Patient 1 ATAGCTGGTCATGAAGAATTTATTCAGACTAGTTCTCCTAAAGTTACTATTGATTGTTCA 2445
Patient 8 ATAGCTGGTCATGAAGAATTTATTCAGACTAGTTCTCCTAAAGTTACTATTGATTGTTCA 2445
HEAN WEREET kR ERRRR I ARS AR A F K r T AR TR T bbbk bd
Patient 6 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 9 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTIT 2517
Patient 10 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
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Patient 5 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 4 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 7 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 2 TTATTTGTCTGTTCTAATTATGCAGCTTGCCATGACTTATTGTCAGAGTATGGCACTTTT 2517
Patient 1 GCTTTTGTTTGCTCTAATTATGCTGCTTGTCATGATTTATTGTCGGAATATGGCACTTITT 2505
Patient 8 GCTTTTGTTTGCTCTAACTATGCTGCTTGTCATGATTTATTGTCGGAATATGGCACTTTT 2505
*hkkd kd FErkk kX wkkwk Fhkkkd thkkktRAd ok kA bR kbR R A AAR
Patient 6 TGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTACTTGATACTACTCAATTG 2577
Patient 9 TGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTACTTGATACTACTCAATTG 2577
Patient 10 TGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTACTTGATACTACTCAATTG 2577
Patient 5 TGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTACTTGATACTACTCAATTG 2577
Patient 4 TGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTACTTGATACTACTCAATTG 2577
Patient 7 TGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTACTTGATACTACTCAATTG 2577
Patient 2 TGTGATAATATTAATAGTATTTTAGATGAAGTTAATGGTTTACTTGATACTACTCRATTG 2577
Patient 1 TGCGATAATATTAATAGTATTTTAAATGAAGTCAATGATTTACTTGATATTACTCAGTTG 2565
Patient 8 TGCGATAATATTAATAGTATTTTAAATGAAGTCAATGATTTACTTGATATTACTCAGTTG 2565
wh kkk kb kT Tk kb kb k wkdrk ok Wk wkdhhh bbb dhk hh kR AN wk R
Patient 6 CATGTAGCTGATACTCTTATGCAAGSTGTCACACTTAGCTCCAATCTTAATACTAATTTG 2637
Patient 9 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTAATTTG 2637
Patient 10 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTAATTIG 2637
Patient 5 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAARTACTAATTTG 2637
Patient 4 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTARTTIG 2637
Patient 7 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTAATITG 2637
Patient 2 CATGTAGCTGATACTCTTATGCAAGGTGTCACACTTAGCTCCAATCTTAATACTAATTTG 2637
Patient 1 CAGGTTGCTAATGCTTTAATGCAAGGTGTTACACTTAGTTCTAATCTTAATACTAATCTA 2625
Patient 8 CAGGTTGCTAATGCTCTAATGCAAGGTGTTACACTTAGTTCTAATCTTAATACTAATCTA 2625
k. *H kAT kX X KX AXANLTIREEE NXTFIRXATE hF AA A A AT ATRRAARAR W
Patient 6 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 9 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGCGTCCACACTCC 2697
Patient 10 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATSTTTAGGTCCACACTGC 2697
Patient 5 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 4 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 7 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 2 CATTTTGATGTTGATAATATTAATTTTAAATCCCTAGTTGGATGTTTAGGTCCACACTGC 2697
Patient 1 CACTCTGATGTTGATAATATAGATTTTAAATCTCTTCTAGGTTGTTTAGGTTCACAATGT 2665
Patient 8 CACTCTGATGTTGATAATATAGATTTTAAATCTCTTCTAGETTGTTTAGGTTCACAATGT 2685
R k AR RTEERRATTIIEY thkbwrhkwdr *or * ok hkkkkkR ko R ko
Patient & GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGACAAAGTTAAACTTTCAGAT 2757
Patient 9 GGTTCTTCTTCTCGTTCTT TTTTTGAAGATTTATTGTTTGACAAAGTTARACTTTCAGAT 2757
Patient 10 GGTTCTTCTTCTCGTTCT T TTTTTGAAGATTTATTGTTTGACAAAGTTAAACTTTCAGAT 2757
Patient § GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGACAAAGTTAAACTTTCAGAT 2757
Patient 4 GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGACAAAGTTAAACTTTCAGAT 2757
Patient 7 GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGACAAAGTTAAACTTTCAGAT 2757
Patient 2 GGTTCTTCTTCTCGTTCTTTTTTTGAAGATTTATTGTTTGACAAAGTTARACTTTCAGAT 2757
Patient 1 GGTTCTTCGTCTAGATCTTTGTTAGAGGATTTATTATTCAACAAGGTCAAACTTTCAGAT 2745
Patient 8 GGTTCTTCGTCTAGATCTTTGTTAGAGGATTTATTATTCAACAAAGTCARACTTTCAGAT 2745
(22220 R EEES IR EIETIEEEEEE RTINS whddk ko hokhdhhhh kA
Patient 6 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGARATTAGAGATCTTCTT 2817
Patient $ GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGARATTAGAGATCTTCTT 2817
Patient 10 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 2817
Patient 5 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 2817
Patient 4 GTTGGTTTTGTTGAAGCT TATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 2817
Patient 7 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAARTTAGAGATCTTCTT 2817
Patient 2 GTTGGTTTTGTTGAAGCTTATAACAATTGTACTGGTGGTAGTGAAATTAGAGATCTTCTT 26817
Patient 1 GTAGGTTTTGTTGAAGCTTATAATAATTGCACTGGTGGTAGTGAAATTAGAGATCTTCTC 2805
Patient 8 GTAGGTTTTGTTGAAGCTTATAATAATTGCACTGGTGGTAGTGAAATTAGAGATCTTCTC 2805
hk khkh kb A A AR dF AR A AN T T AT AFFRE A AR A AR AN A AN AN AR AN RN RRNNRNNRN
Patient 6 TGTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTGTCTGAATCTCARATT 2877
Patient 9 TCTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTEGTCTGAATCTCARATT 2877
Patient 10 TGTGTACAATCCTTTAATGGTATTARAGTTTTGCCTCCTATTTTGTCTGAATCTCARATT 2877
Patient 5 TGTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTGTCTGAATCTCARATT 2877
Patient 4 TGTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTGTCTGRATCTCAARTT 2877
Patient 7 TGTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTGTCTGAATCTCAARTT 2877
Patient 2 TGTGTACAATCCTTTAATGGTATTAAAGTTTTGCCTCCTATTTTGTCTGAATCTCARATT 2877
Patient 1 TGTGTGCAATCTTTTAATGGTATTAAAGTATTACCTCCCATTTTATCTGAGACTCAAATT 2865
Patient 8 TGTGTGCAATCTTTTAATGGTATTAAAGTATTACCTCCCATTTTATCTGAGACTCAAATT 2865
HREEY RRERS P F R PATTRF AR NP r ok hhkdkhd Ahdhh ARk dhhkhhddd
Patient 6 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 9 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
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Patient 10 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient § TCTGGTTACACCACAGCCECTACTGTTCCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 4 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 7 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGLT 2937
Patient 2 TCTGGTTACACCACAGCCGCTACTGTTGCTGCTATGTTTCCACCATGGTCAGCAGCAGCT 2937
Patient 1 TCTGGCTATACTACAGCTGCTACTGTGGCGGCTATGTTTCCGCCATGGTCTGCTGCTGCT 2925
Patient 8 TCTGGCTATACTACAGCTGCTACTGTGGCGGCTATGTTTCCGCCATGGTCTGCTGCTGLT 2925
whdkdkdk kk kk kkddkok kR kAN kk hkkk Ak d hkdhkkkr ok A kk ko
Patient 6 GGCATACCATTTTCTCTTAATGTACAATATAGRATTAATGGTTTGCGTGTTACTATGGAT 2997
Patient 9 GGCATACCATTTTCTCTTAATGTACAATATAGAATTARTGGTTTGGGTGTTACTATGGAT 2997
Patient 10 GGCATACCATTTTCTCTTAATGTACAATATAGAATTARATGGTTTGGGTGTTACTATGGAT 2997
Patient 5 GGCATACCATTTTCTCTTAATGTACAATATAGAATTAATGGTTTGGGTGTTACTATGGAT 2997
Patient 4 GGCATACCATTTTCTCTTAATGTACAATATAGAATTAATGGTTTGGGTGTTACTATGGAT 2997
Patient 7 GGCATACCATTTTCTCTTAATGTACAATATAGAATTARTGGTTTGGGTGTTACTATGGAT 2997
Patient 2 GGCATACCATTTTCTCTTAATGTACAATATAGAATTAATGGTTTGGGTGTTACTATGGAT 2997
Patient 1 GGTGTACCATTTTCTCTTAATGTACAATATAGRATTARTGGTTTGGGTGTTACTATGGAT 2985
Patient' 8 GCTGTACCATTTTCTCTTAATGTACAATATAGAATTAATGGTTTGGGTGTTACTATGGAT 2985
* ¥ LRSS SR SRRl sl R s 2 22 RSS20 2RSSR
Patient 6 GTTCTTAATAAAAATCAAAAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 9 GTTCTTAATAAAAATCAAAAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 10 GTTCTTAATAAAAATCAAAAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient § GTTCTTAATAAAAATCAARAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 4 GTTCTTAATARAARTCRAAAGTTGATAGCTACTGCTTTTRATAATGCTCTTCTTTCTATT 3057
Patient 7 GTTCTTAATAAAAATCARAAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 2 GTTCTTAATAAAAATCAAAAGTTGATAGCTACTGCTTTTAATAATGCTCTTCTTTCTATT 3057
Patient 1 GTTCTTAATAAGAATCARAAGTTAATAGCTAATGCTTTTAATARAGCTCTTCTTTCTATC 3045
Patient 8 GTTCTTAATARGAATCAARAGTTAATAGCTAATGCTTTTAATAAAGCTCTTCTTTCTATC 3045
dhkrkhdkkhkhbdhk hhkdkdkkhkdhbd dhhkdddd FhrhhAkhtddrdr ddkrkrkbkrrrbhbrthr
Patient 6 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAARATACAAAGTGTTGTTAATTCT 3117
Patient 9 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTARARTACAAAGTGTTGTTAATTCT 3117
Patient 10 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAAAATACAAAGTGTTGTTAATTCT 3117
Patient 5 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAARATACAAAGTGTTGTTAATTCT 3117
Patient 4 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAARATACAAAGTGTTGTTAATTCT 3117
Patient 7 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTARAATACAAAGTGTTGTTAATTCT 3117
Patient 2 CAGAATGGTTTTAGTGCTACCAACTCTGCACTTGCTAAAATACAAAGTGTTGTTAATTCT 3117
Patient 1 CAGAATGGTTTTACTGCTACTAACTCTGCTCTTGCTARAATTCAARGTGTCGTTAATGCT 3105
Patient 8 CAGAATGGTTTTACTGCTACTAACTCTGCTCTTGCTAARATTCAAAGTGTCGTTAATGCT 3105
FXTXEXXTKENEN Khkhhkdr ARk rdr AXTXATAAARRN FrXdhkddd Frkkdk wh
Patient 6 AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATAAATTTGGTGCAATTAGT 3177
Patient 9 AATGCTCAAGCACTTAATAGTTTGTTACAGCAARTTATTTAATAAATTTGGTGCAATTAGT 3177
Patient 10 AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATAAATTTGGTGCAATTAGT 3177
Patient 5 AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATAAATTTGGTGCAATTAGT 3177
Patient 4 AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATAAATTTGGTGCAATTAGT 3177
Patient 7 AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTAATAAATTTGGTGCAATTAGT 3177
Patient 2 AATGCTCAAGCACTTAATAGTTTGTTACAGCAATTATTTRATAARTTTGGTGCAATTAGT 3177
Patient 1 AATGCTCAAGCACTTAATAGTTTGTTACAACAATTATTTAATAAATTTGGTGCTATTAGT 3165
Patient B AATGCTCAAGCACTTAATAGTTTGTTACAACAATTATTTAATAAATTTGGTGCTATTAGT 3165
hhdkkkhh kbbb kb h kb dddk Ak A AR AR RN AR A dh AR TETET AT N TR
Patient 6 TCTTCTTTACAAGARATTTTATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 9 TCTTCTTTACAAGAAATTTTATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 10 TCTTCTTTACAAGAAATTTTATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 5 TCTTCTTTACAAGAAATTTTATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 4 TCTTCTTTACAAGAAATTTTATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 7 TCTTCTTTACAAGAAATTTTATCTCGTCTCGATGCTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 2 TCTTCTTTACAAGAAATTTTATCTCGTCTCGATGTTTTAGAGGCTCAGGTTCAGATTGAT 3237
Patient 1 TCTTCTTTACAAGAAATTTTGTCTCGCCTTGATAATTTAGAAGCTCAGGTTCAGATTGAT 3225
Patient B TCTTCTTTACAAGAAATTTTGTCTCGCCTTGATAATTTAGAAGCTCAGGTTCAGATTGAT 3225
hhdkhh b bkt bbbk d dAhhkd +hk dhk kA Ak hd rhkddkdkkrdrwr Rk horkr
Patient € AGGCTTATTAATGGTCGTTTAACTGCTTTAAATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 9 AGGCTTATTAATGGTCGTTTAACTGCTTTAAATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 10 AGGCTTATTAATGGTCGTTTAACTGCTTTARATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 5 AGGCTTATTAATGGTCGTTTAACTGCTTTAAATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 4 AGGCTTATTAATGGTCGTTTAACTGCTTTAAATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 7 AGGCTTATTAATGGTCGTTTAACTGCTTTAAATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 2 AGGCTTATTAATGGTCGTTTAACTGCTTTAAATGCTTATGTCTCTCAACAGCTTAGTGAT 3297
Patient 1 AGGCTCATTAATCGTCCTTTGACTGCTTTAAATGCTTATGTTTCTCAACAGCTTAGTGAT 3285
Patient 8 AGGCTCATTAATGGTCGTTTGACTGCTTTAAATGCTTATGTTTCTCAACAGCTTAGTGAT 3285
AR R A R R R R R R R R XA 2 e T R R R R R
Patient 6 ATTTCTCTTGTAAAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGTGTTAAA 3357
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Patient 9 ATTTCTCTTGTAAAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGTGTTAAA 3357
Patient 10 ATTTCTCTTGTAAAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGTGTTAAA 3357
Patient 5 ATTTCTCTTGTAAAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGTGTTAAA 3357
Patient 4 ATTTCTCTTGTAAAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGTGTTARA 3357
Patient 7 ATTTCTCTTGTAAAATTTGGTGCTGCTTTAGCTATGGAGAAGGTTARATGAGTGTGTTARA 3357
Patient 2 ATTTCTCTTGTAAAATTTCGTGCTGCTTTAGCTATGGAGAAGGTTAATGAGTGTGTTAAA 3357
Patient 1 ATTACACTTATTAAGGCTGGAGCTTCTCGTGCTATTGAGAAGGTTAATGAGTGTGTTARA 3345
Patient 8 ATTACACTTATTAAGGCTGGAGCTTCTCGTGCTATIGAGAAGGTTAATGAGTGTGTTAAA 3345
*hkhk Kk dkk & kk kkdhk hhkh Kok L2 A RS2 2222222222220 E
Patient 6 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATGGTAATCATATTTIGTCATTAGTTCAA 3417
Patient 9 AGTCAATCTCCTCGTATTAATTITTGTGGTAATGGTAATCATATTTTIGTCATTAGTTCAA 3417
Patient 10 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATGGTAATCATATTTTIGTCATTAGTTCAA 3417
Patient § AGTCAATCTCCTCGTATTAATTTTTGTCCTAATGGTAATCATATTTTGTCATTAGTTCAA 3417
Patient 4 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATGGTAATCATATTTTGTCATTAGTTCAA 3417
Patient 7 AGTCAATCTCCTCGTATTAATTTTTGTGGTARTGGTAATCATATTTIGTCATTAGTTCAA 3417
Patient 2 AGTCAATCTCCTCGTATTAATTTTTGTGGTAATGGTAATCATATTTIGTCATTAGTTCAA 3417
Patient 1 AGTCAATCCCCTCGTATAAATTTTTGTGGCAATGGTAACCACATTTTATCATTGGTTCAA 3405
Patient 8 AGTCAATCCCCTCGTATAAATTTTTGTGGCAATGGTAACCACATTTIATCATTGGTTCAA 3405
Fhhkkdhkodk Ik hkrkkokh hkkkdkkk ok d Rk R kb hIh kd khhhkhk Akkkk kk bk
Patient 6 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAACCTATTTCTTTTAAAACT 3477
Patient 9 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAACCTATTTCTTTTAAAACT 3477
Patient 10 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAACCTATTTCTTTTAAAACT 3477
Patient 5 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAACCTATTTCTTTTAAAACT 3477
Patient 4 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATAAACCTATTTCTTTTAAAACT 3477
Patient 7 AATGCTCCTTATGGTTTGTTGTTTATGCATTTTAGTTATARACCTATTTCTTTTAAAACT 3477
Patient 2 AATGCTCCTTATGGTTPGTTGTTTATGCATTTTAGTTATAAACCTATTTCTTTTAAAACT 3477
Patient 1 AATGCTCCTTATGGTTTGCTTTTCATTCATTTTAGTTATAAACCTACTTCTTTTAAAACT 3465
Patient 8 AATGCTCCTTATGGTTTGCTTTTCATTCATTTTAGTTATAAACCTACTTCTTTTAAAACT 3465
LR RS AR SRR AR SR R NE L EELANEZEEES ISR BRERXEREREE SRR
Patient € GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTAAACAAGGG 3537
Patient 9 GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTARACAAGGG 3537
Patient 10 GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTARACAAGGG 3537
Patient S GTTTTAGTAAGTCCTGGTTTGTGTATATCAGCTGATGTAGGTATTGCACCTARAACAAGGG 3537
Patient 4 GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTIGCACCTARACAAGGG 3537
Patient 7 GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTARACAAGGG 3537
Patient 2 GTTTTAGTAAGTCCTGGTTTGTGTATATCAGGTGATGTAGGTATTGCACCTARACAAGGG 3537
Patient 1 GTCTTAGTAAGTCCAGGTTTATCTTTATCCGGTGATAGAGGTATTIGCACCTAAGCAAGGT 3525
Patient 8 GTCTTAGTAAGTCCAGGTTTATGTTTATCCGGTGATAGAGGTATTGCACCTAAGCAAGGT 3525
Kt KR TATTALE AXXXNY KN AT Ak wrN AR SRR R ERLE]
Patient 6 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTCAA 3597
Patient 9 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAA 3597
Patient 10 TATTTTATTAAACATAATGATCATTGGATCTTCACTGGTAGTTCTTACTATTATCCTGAR 3597
Patient S TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAA 3597
Patient 4 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAA 3597
Patient 7 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAA 3597
Patient 2 TATTTTATTAAACATAATGATCATTGGATGTTCACTGGTAGTTCTTACTATTATCCTGAA 3597
Patient 1 TATTTTATTAAACAAAATGATTCCTGGATGTTTACTGGTAGTTCCTATTATTACCCAGAA 3585
Patient 8 TATTTTATTAAACAAAATGATTCCTGGATGTTTACTGGTAGTTCCTATTATTATCCAGAA 3585
XXX FETKARNTTRE HhERhr AREWXENNE Fhh kAT TR Y dk ARk k *dr *hw
Patient 6 CCAATTTCAGATAAAAATGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTAAAGCG 3657
Patient 9 CCAATTTCAGATAAAAATGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTARAGCG 3657
Patient 10 CCAATTTCAGATAAAAATGTTGTTTTTATGARTACTTGTTCTGTTAATTTTACTAAAGCG 3657
Patient 5 CCAATTTCAGATAAAAATGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTAAAGCG 3657
Patient 4 CCAATTTCAGATAAAAATGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTAAAGCG 3657
Patient 7 CCAATTTCAGATAARAATGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTAAAGCG 3657
Patient 2 CCAATTTCAGATAAAAATGTTGTTTTTATGAATACTTGTTCTGTTAATTTTACTAAAGCG 3657
Patient 1 CCRATTTCAGATAAAAATGTTGTTTTCATGAATAGT TGCTCTGTTAATTTTACTAAAGCT 3645
Patient 8 CCAATTTCAGATAARAATGTTGTTTTCATGAATAGTTGCTCTGTTAATTTTACTAAAGCT 3645
LA ASARAS RS RRRRRSd Rl RS RS El s ARSI NIRRT ERES Y
Patient 6 CCTCTTGTTTAT TTGAATCATTCTGTACCARAATTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 9 CCTCTTGTTTATTTGAATCATTCTGTACCARAATTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 10 CCTCTTGTTTATTTGAATCATTCTGTACCARAATTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 5§ CCTCTTGTTTATTTGAATCATTCTGTACCARAATTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 4 CCTCTTGTTTATTTGAATCATT CTGTACCARAATTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 7 CCTCTTGTTTATTTGAATCATTCTGTACCARAATTGTCTGATTTTGAATCTGAGTTATCT 3717
Patient 2 CCTCTTGTTTATTTGAATCATTCTGTACCARARRTTGTCTGATTTTGAATCTGAGTTATCT 3717
Batient 1 CCATTTATTTATCTTAATAATTCTATACCAAATTTGTCTGATTTTGAAGCCGAGTTTTCT 3705
Patient 8 CCATTTATTTATCTTAATAATTCTATACCARATTTGTCTGATTTTGAAGCCGAGTTATCT 3705

& *hk kkkAk ok khkk hkhhhkk khdhhkAh ARk kAR RARE K Akhkhkd d ok
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Patient 6 CATTGGTTTAAAAATCAAACATCCATTGCGCCTAATTTGACTTTARATCTTCATACTATT 3777
Patient 9 CATTGGTTTAAAAATCAAACATCCATTGCGCCTAATTTGACTTTAAATCTTCATACTATT 3777
Patient 10 CATTGGTTTAAAAATCAAACATCCATTGCGCCTAATTTGACTTTAAATCTTCATACTATT 3777
Patient 5 CATTGGTTTAAAAATCAAACATCCATTGCGCCTAATTTGACTTTAAATCTTCATACTATT 3777
Patient 4 CATTGGTTTAAAAATCAAACATCCATTGCGCCTAATTTGACTTTARATCTTCATACTATT 3777
Patient 7 CATTGGTTTAAAAATCAAACATCCATTGCGCCTAATTTGACTTTAAATCTTCATACTATT 3777
Patient 2 CATTGGTTTAAAAATCAAACATCCATTGCCCCTAATTTGACTTTAAATCTTCATACTATT 3777
Patient 1 CTTTGGTTTAAAAATCATACTTCTATAGCACCTAATTTAACCTTTAATTCTCATA---TT 3762
Patient 8 CTTTGGTTTAAAAATCATACTTCTATAGCACCTAATTTAACCTTTAATTCTCATA---TT 3762
* ek bbbk kb ko ko kdk kk kk ok kdhdd ek ok ok (AR 22 *
Patient 6 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTAAGTCT 3837
Patient 9 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTAAGTCT 3837
Patient 10 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTAARGTCT 3837
Patient 5 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTAAGTCT 3837
Patient 4 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTAAGTCT 3837
Patient 7 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTAAGTCT 3837
Patient 2 AATGCTACTTTTTTAGATTTGTATTATGAGATGAATCTTATTCAAGAGTCTATTAAGTCT 3837
Patient 1 AATGCTACTTTTTTAGATCTGTATTATGAAATGAATGTTATTCAGGAATCTATTAAATCT 3822
Patient 8 AATGCTACTTTTTTAGATCTGTATTATGAAATGAATGTTATTCAGGAATCTATTAAATCT 3822
dhkkdrkhdd bk rdbhkk drkdrkddrddbdr FXAEAR Ahhkdkdd dk Fhrrrrddr dhw
Patient ¢ TTGAATAATAGTTATATCAATCTTAAAGATATAGCTACATATGAAATGTATGTAAAATGG 3897
Patient 9 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGAAATGTATGTAAAATGG 3897
Patient 10 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGAAATGTATGTAAAATGG 3897
Patient 5 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGAAATGTATGTAAAATGG 3897
Patient 4 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGAAATGTATGTAAAATGG 3897
Patient 7 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGAAATGTATGTAAAATGG 3897
Patient 2 TTGAATAATAGTTATATCAATCTTAAAGATATAGGTACATATGARATGTATGTAAAATGG 3897
Patient 1 TTGARCAGTAGTTTTATTAATCTTAAAGAAATAGGTACTTATGAAATGTATGTTAAATGG 3882
Patient 8 TTGAACAGTAGTTTTATTAATCTTAAAGAAATAGGTACTTATGAAATGTATGTTAAATGG 3882
dkhkdkekdk & khdrdkd wkdk kkwR bR AERRE KR A FAAAN KAk AR A A A kb TT T khkhh ok
Patient 6 CCTTGGTATGTTTGGCTACTAARTTTCTTTTTCATTTATAATATTCCTTGTATTGCTCTTT 3957
Patient 9 CCTTGGTATGTTTGGCTACTAATTTCTTTTTCATTTATAATATTCCTTGTATTGCTCTTT 3957
Patient 10 CCTTGGTATGTTTGGCTACTAATTTCTTTTTCATTTATARTATTCCTTGTATTGCTCTTT 3957
Patient 5 CCTTGGTATGTTTGGCTACTAATTTCTTTTTCATTTATAATATTCCTTGTATTGCTCTTT 3957
Patient 4 CCTTGGTATGTTTGGCTACTAATTTCTTTTTCATTTATAATATTCCTTGTATTGCTCTTT 3957
Patient 7 CCTTGGTATGTTTGGCTACTAATTTCTTT T TCATTTATARTATTCCTTGTATTGCTCTTT 3957
Patient 2 CCTTGGTATGTTTGGCTACTAATTTCTTTTTCATTTATAATATTCCTTGTATTGCTCTTT 3957
Patient 1 CCTTGGTACATTTGGTTCTTAATTGTCATTTTATTTATAATTTTTCTTATGATACTTTTC 3942
Patient 8 CCTTGGTACATTTGGTTGTTAATTGTCATTTTATTTATAATTTTTCTTATGATACTTTTC 3942
Wk e i e I L2 22 L B LA s 2 4 dhkk kkkkhkokkd wk Fhkw ok * Kk Xk
Patient 6 TTTATATGTTGTTGTACTGGTTGTGGTTCTCCATCTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 9 TTTATATGTTGTTGTACTGGTTGTGGTTCTGCATGTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 10 TTTATATGTTGTTGTACTGGTTGTGGTTCTGCATGTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 5 TTTATATGTTGT TGTACTGGTTGTGGTTCTGCATGTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 4 TTTATATGTTGTTGTACTGGTTGTGGTTCTGCATCTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 7 TTTATATGTTGTTGTACTGGTTGTGGTTCTGCATGTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 2 TTTATATGTTGTTGTACTGGTTGTGGTTCTGCATGTTTTAGTAAATGTCATAATTGTTGT 4017
Patient 1 TTTATATGCTGCTGTACTGGTTGTGGTTCAGCATGTTTTAGTAAATGTCATAATTGTTGT 4002
Patient 8 TTTATATGCTGCTGTACTGGTTGTGGTTCAGCATCTTTTAGTAAATGTCATAATTGTTGT 4002
Ihhkhkbhbk kk vk hhkdh bbb hbhbddr drhdrkd bbb bbb T rrrr b i
Patient 6 GATGAGTATGGTGGTCATCATGATTTTGTTATCAAAACATCTCATGATGATTAG 4071
Patient 9 GATGAGTATGGTGGTCATCATGATTTTGTTATCAAAACATCTCATGATGATTAG 4071
Patient 10 GATGAGTATGGTGGTCATCATGATTTTGTTATCAARACATCTCATGATGATTAG 4071
Patient 5 GATGAGTATGGTGGTCATCATGATTTTGTTATCAAAACATCTCATGATGATTAG 4071
Patient 4 GATGAGTATGGTGGTCATCATGATTTTGTTATCARARCATCTCATGATGATTAG 4071
Patient 7 GATGAGTATGGTGGTCATCATGATTTTGTTATCAAAACATCTCATGATGATTAG 4071
Patient 2 GATGAGTATGGTGGTCATCATGATTTTGTTATCAAAACATCTCATGATGATTAG 4071
Patient 1 GATGAGTATGGGGGTCACAATGATTTTGTTATTAAAGCATCTCATGATGATTAG 4056
Patient 8 GATGAGTATGGGGGTCACAATGATTITGTTATTAAAGCATCTCATGATGATTAG 4056

kAN kb kk Fhdh ok KRNI AN AN TN Khh A AR A AR AR AT vy
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Fig. 14. Multiple alignment of the nucleocapsid genes of CoV-HKU| from patients 1, 2,4, 5, 6,7, 8, 9, and 10.

Patient 4 ATGTCTTATACTCCCGGTCATTATGCTGGARGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
Patient 6 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
Patient 7 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
Patient 9 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
Patient 10 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGCGAAATCGTTCAGGA 60
Patient 2 ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
Patient S ATGTCTTATACTCCCGGTCATTATGCTGGAAGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
Patient 1 ATGTCTTATACTCCCGGTCATCATGCTGGAAGTAGAAGCTCCTCTGGAAATCGTTCAGGA 60
Patient 8 ATGTCTTATACTCCCGGTCATCATGCTGGAAGTAGAAGCTCCTCTGGARATCGTTCAGGA 60
IAASSRRARASSRSSRRREst MRS R s R RdRasdRsR izttt
Patient 4 ATCCTCAAGAAAACTTCTTGGGCTGACCAATCTGAACGARATTACCARACCTTTAATAGA 120
Patient ¢ ATCCTCAAGAAAACTTCTTGGGCTGACCAAT CTGAACGAAATTACCAAACCTTTAATAGA 120
Patient 7 ATCCTCAAGAAAACTTCTTGGECTGACCAATCTGAACGARATTACCARAACCTTTAATAGA 120
Patient 9 ATCCTCAAGAAAACTTCTTGGGCTGACCAATCTGAACGARATTACCAAACCTTTAATAGA 120
Patient 10 ATCCTCAAGAAAACTTCTTGGGCTGACCAATCTGARCGAAATTACCAAACCTTTAATAGA 120
Patient 2 ATCCTCAAGAAAACTTCTTGGGCTGACCAATCTGAGCGARATTACCAAACCTTTAATAGR 120
Patient 5 ATCCTCAAGAAAACTTCTTGGGCTGACCAATCTGAGCGAAATTACCAAACCTTTAATAGA 120
Patient 1 ATCCTCAARGAARACTTCTTGGGTTGACCAAT CTGAGCGAAGCCATCAAACCTATAATAGA 120
Patient 8 ATCCTCAAGAAAACTTCTTGGGTTGACCAATCTGAGCGARGCCATCAAACCTATAATAGA 120
*rrk kv hkhkhh kbbb hkhh Tk rrbrhrd *wkx * kI AE KA kXA AN
Patient 4 GGCAGAAAAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient € GGCAGAAAARACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAARATACTATCCCA 180
Patient 7 GGCAGAAAAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 9 GGCAGAAAAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 10 GGCAGAAAAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 2 GGCAGAAAAACCCAACCTAAATTCACTGTGTCTACTCARCCACAAGGAAATACTATCCCA 180
Patient 5 GGCAGAAAAACCCAACCTAAATTCACTGTGTCTACTCAACCACAAGGAAATACTATCCCA 180
Patient 1 GGCAGAAAACCCCAACCCAAATTCACTGTGTCTACTCAACCACAAGGAAACCCTATCCCA 180
Patient 8 GGCAGAAAACCCCAACCAARATTCACTGTGTCTACTCAACCACAAGGAAACCCTATCCCA 180
RS ASEARIEAESLE A NE LSS s d s R Rttt Rl 2] LA 2R 22 R ]
Patient 4 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCAAAAAGGTAGAGACTTTARATTTTCA 240
Patient € CATTATTCCTGGTTCTCCGGGATCACTCAATTTCARAAAGGTAGAGACTTTAAATTTTCA 240
Patient 7 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCAARAAGGTAGAGACTTTAAATTTTCA 240
Patient 9 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCAARAAGGTAGAGACTTTAAATTTTCA 240
Patient 10 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCARAAAGGTAGAGACTTTAAATTTTCA 240
Patient 2 CATTATTCCTGGTTCTCCGGGATCACTCAATTTCAAAAAGGTAGAGACTTTAAATTTTCA 240
Patient S CATTATTCCTGGTTCTCCGGGATCACTCAATTTCARAAAGGTAGAGACTTTAAATTTTCA 240
Patient 1 CATTATTCCTGGTTCTCTGGGATTACCCAATTTCARAAAGGTAGAGACTTTAAATTTCCA 240
Patient 8 CATTATTCCTGGTTCTCTGGGATTACCCAATTTCARRARGGTAGAGACTTTARATTTCCA 240
FEXTXANT TN bbb ek k Ak KRR AR AR AR AR A AR h A A ke kb h
Patient 4 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTGE 300
Patient € GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTCG 300
Patient 7 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAMAGGATATTGG 300
Patient 9 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAMAGGATATTGG 300
Patient 10 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAARAGGATATTGG 300
Patient 2 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTGG 300
Patient 5 GATGGTCAAGGAGTTCCCATTGCTTTCGGAGTACCCCCTTCTGAAGCAAAAGGATATTGG 300
Patient 1 GATGGTCAAGGAGTACCCATTGCTTACGGGATACCCCCTTCTGAAGCAAAAGGATATTGG 300
Patient 8 GATGGTCAAGGAGTACCCATTGCTTACGGGATACCCCCTTCTGAAGCAAAAGGATATTGG 300
LAZAZEERRZZS R R IR 22 2L INE R L LA R RS SRR SRS RS2 )
Patient 4 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACAAAAGCAGTTGTTACCG 360
Patient 6 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACAAAAGCAGTTGTTACCG 360
Patient 7 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACAAAAGCAGTTGTTACCG 360
Patient 9 TATAGACACAACCGGCGTTCTTTTAAAACAGCTGATGGTCAACAAAAGCAGTTGTTACCG 360
Patient 10 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACAAAAGCAGTTGTTACCE 360
Patient 2 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCARCAARAGCAGTTGTTACCG 360
Patient 5 TATAGACACAGCCGGCGTTCTTTTAAAACAGCTGATGGTCAACAAAAGCAGTTGTTACCG 360
Patient 1 TATAAACACAACCGGCGTTCTTTTAAAACAGCTGATGGTCAACAARAGCAGTTGTTACCA 360
Patient 8 TATAAACACAACCGGCGTTCTTTTAAAACAGCTGATGGTCAACAAAAGCAGTTGTTACCA 360
(222 R AL A S R 2SR 22 A2 2R R R 2 R R X R X R R R s
Patient 4 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCC 420
Patient € AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCS 420
Patient 7 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCC 420
Patient 9 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCC 420
Patient 10 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCC 420
Patient 2 AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCAATGCATCCTATGGTGAATCC 420
Patient § AGATGGTATTTCTACTATCTCGGTACCGGCCCATATGCCARTGCATCCTATGGTGAATCC 420
Patient 1 AGATGGTATTTCTACTATCTCGGTACCGGTCCATATGCCAGTTCATCCTATGGTGATGCC 420
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Patient 8 AGATGGTATTTCTACTATCTCGGTACCGGTCCATATGCCAGTTCATCCTATGGTGATGCC 420

khhhkkk kbbb h bbbk ok kR dr v kAR I A d Ak * Ak vk Ak E A AAN * ke

Patient 4 CTCGAAGGGGTCTTCTGGCTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient € CTCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 7 CTCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 8 CTCGARGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 10 CTCGARAGGGGTCTTCTGGETTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 2 CTCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient § CTCGAAGGGGTCTTCTGGGTTGCTAATCACCAAGCTGACACTTCTACTCCCTCCGATGTT 480
Patient 1 CACGAAGGTATCTTCTGGGTCGCTAGTCACCAAGCTGACACTTCTATTCCCTCCGATGTT 480
Patient 8 CACGAAGGTATCTTCTGGGTCGCTAGTCACCAAGCTGATACTTCTATTCCCTCCGATGTT 480
* ok kkFRF RERAREAREE KAk Kk RANF AR AN RN F hAARF AT KRR F R A RARF A
Patient 4 TCGTCAAGGGATCCTACTACTCAAGARGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 6 TCGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 7 TCGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 9 TCGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 10 TCGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 2 TCGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient S TCGTCAAGGGATCCTACTACTCAAGAAGCTATCCCTACTAGGTTTCCGCCTGGTACGATT 540
Patient 1 TCGGCAAGGGATCCTACTATTCAAGAAGCTATCCCTACTAGGTTTTCGCCTGGTACGATT 540
Patient 8 TCGGCAAGGGATCCTACTATTCAAGAAGCTATCCCTACTAGGTTTTCGCCTGGTACGATT 540
HXR FRRFERRRERNTIRN AR A AR RTTCRTETRR LR RNR RN KR AR NN AR A E
Patient 4 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient € TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient 7 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient & TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient 10 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient 2 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGTCGACCAGGT 600
Patient & TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTARTAGTCGACCAGGT 600
Patient 1 TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGCCGGCCAGGT 600
Patient & TTGCCTCAAGGCTATTATGTTGAAGGCTCAGGAAGGTCTGCTTCTAATAGCCGGCCAGGT 600
R R R 22 2 R AR iR s R AR 2222
Patient 4 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient € TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient 7 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTARATTTT 660
Patient § TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCCAATTTT 660
Patient 10 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient 2 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient & TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient 1 TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
Patient & TCACGTTCTCAATCACGTGGACCCAATAATCGTTCATTAAGTAGAAGTAATTCTAATTTT 660
LR E R 2 2 SRR R Rl E Rl R R R R R S A R R R RS R A R ]
Patient 4 AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATTGCTAATCTTGTTTTA 720
Patient € AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATTGCTAATCTTGTTTTA 720
Patient 7 AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATTGCTAATCTTGTTTTA 720
Patient ¢ AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATTGCTAATCTTGTTTTA 720
Patient 10 AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATTGCTAATCTTGTTTTA 720
Patient 2 AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATCGCTAATCTTGTTTTA 720
Patient § AGACATTCAGATTCTATAGTAAAACCTGATATGGCTGATGAGATCGCTAATCTTGTTTTA 720
Patient 1 AGACATTCTGATTCTATAGTGAAACCTGATATGGCTGATGAGATTGCTAGTCTTGTCTTG 720
Patient 8 AGACATTCTGATTCTATAGTGAAACCTGATATGGCTGATGAGATTGCTAGTCTTGTCTTA 720
LR e 22 T e
Patient 4 GCCAAGCTTGGTAAAGAATCTAAACCTCAGCAAGTCACTAAGCAAAATGCCAAGGAAATT 780
Patient 6 GCCAAGCTTGGTAAAGAATCTAAACCTCAGCAAGTCACTAAGCAAAATGCCAAGGARATT 780
Patient 7 GCCAAGCTTGGTAAAGAATCTAAACCTCAGCAAGTCACTAARGCAAAATGCCAAGGARATT 780
Patient 9 GCCAAGCTTGGTAAAGAATCTAAACCTCAGCAAGTCACTAAGCAAAATGCCAAGGAAATT 780
Patient 10 GCCAAGCTTGGTAAAGAATCTAAACCTCAGCAAGTCACTAAGCAAAATGCCAAGGARATT 760
Patient 2 GCCARGCTTGGTAAAGATTCTAAACCTCAGCAAGTCACTAAGCAAAATGCCAAGGRAATC 780
Patient S GCCAAGCTTGGTAAAGATTCTAAACCTCAGCAAGTCACTAAGCAAAATGCCAAGGAAATC 780
Patient 1 GCCAAGCTTGGTARAGATTCTAAACCTCAGCAAGTTACCAAGCAAAATGCTAAGGAAATT 780
Patient & GCCAAGCTTGGTAAAGATTCTAAACCTCAGCAAGTTACCAAGCAAAATGCTAAGGAAATT 780
RAXNRNFFEARERTA ST RANFITRRRARETTRET FT RNNNI LR RN AR NS
Patient 4 AGGCATAAAATTTTAACAAARACCTCGCCAARAGCGRAACTCCTAATAAACATTGTAATGTT 840
Patient 6 AGGCATAAAATTTTAACAAAACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 7 AGGCATARAATTTTAACAAAACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 9 AGGCATAAAATTTTAACAAAACCTCGCCAAAAGCGAACTCCTAATAAACATTGTAATGTT 840
Patient 10 AGGCATAAAATTTTAACAAAACCTCGCCAAAAGCGAACTCCTAATARACATTGTAATGTT 840
Patient 2 AGGCATAAAATTTTAACARARCCTCGCCAAAAGCGAACTCCTAATARACATTGTAATGTT 840
Patient § AGGCATAAAATTTTAACAAAACCTCGCCAAAAGCGRACTCCTAATAARCATTGTAATGTT 840
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Patient 1 AGGCATAAAATTTTAATGAAACCTCGCCAARAGCGAACTCCTAATAAATTTTGTAATGTT 840
Patient AGGCATAAAATTTTAATGARACCTCGCCARAAGCGAACTCCTAATAAATTTTGTAATGTT 840

ARk kA bk bk bk d AN AR AR IR A AR AR TR AR R AN RRERTATNANY RN AATNTRN

]

Patient 4 CAACAGTGTTTTGGTAAAAGAGGACCTTCTCAAAATTTTGGTAATGCTGARATGTTAAAG 900
Patient 6 CARCAGTGTTTTGGTAAAAGAGGACCTTCTCAAAATTTTGGTAATGCTGAAATGTTAAAG 900
Patient 7 CAACAGTGTTTTGGTAAAAGAGGACCTTCTCAAAATTTTGGTAATGCTGARATGTTAARG 300
Patient 9 CAACAGTGTTTTGGTAAAAGAGGACCTTCTCAAAATTTTGGTAATGCTGAAATGTTAARG 900
Patient 10 CAACAGTGTTTTGGTAAAAGAGGACCTTCTCAAAATTTTGGTAATGCTGAAATGTTAAARG 900
Patient 2 CARCAGTGTTTTGGTAARAGAGGACCTTCTCAAAATTTTGGTAATGCTGARATGTTAARG 900
Patient 5 CAACAGTGTTTTGGTAAAAGAGGACCTTCTCAAAATTTTGGTAATGCTGARATGTTAARG 300
Patient 1 CAACAGTGTTTTGGTAARAGAGGACCGCTCCAAAACTTTGGTAATTCTGARATGTTRAAG 900
Patient 8 CAACAGTGTTTTGGTAAAAGAGGACCGCTCCARAACTTTGGTAATTCTGAAATGTTAAAG 900
LSRR RS R RS RS2SRSS E) KHEFK AAAANRRIT AR AR AR AR AR AN oA
Patient 4 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGLT 960
Patient 6 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGLT 960
Patient 7 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 9 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 10 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 2 CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
Patient 5§ CTTGGTACTAATGATCCTCAGTTTCCTATTCTTGCAGAATTAGCTCCTACACCAGGTGCT 960
pPatient 1 CTTGGTACTAATGATCCTCAATTTCCTATTCTTGCTGAATTAGCCCCTACACCAGGTGCT 960
Patient 8 CTTGGTACTAATGATCCTCRATTTCCTATTCTTIGCTGAATTAGCTCCTACACCAGGTGCT 960
(22 R RS RS S R L B EREREEE I R SR LS B L TR R R Y
Patient 4 TTTTTCTTTGGTTCTAARTTAGACTTGGTTAAAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 6 TTTTTCTTTGGTTCTAARTTAGACTTGGTTAAAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 7 TTTTTCTTTGGTTCTAAATTAGACTTGGT TAAAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 9 TTTTTCTTTGGTTCTAAARTTAGACTTGGTTAAAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 10 TTTTTCTTTGGTTCTAARTTAGACTTGGT TAAAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 2 TTTTTCTTTGGTTCTAARTTAGACTTGGTTAARAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 5 TTTTTCTTTGGTTCTAAATTAGACTTCCT TAAAAGAGATTCCGAGGCTGACTCACCTGTT 1020
Patient 1 TTTTTCTTTGGCTCTAAARTTAGAGTTGTTTAARAGAGACTCTGATGCTGATTCACCTTCT 1020
Patient 8 TTTTTCTTTGGCTCTAAATTAGAGTTGTTTAAAAGAGACTCTGATGCTGATTCACCTTCT 1020
Fddkdd kb bk hdkdkhkhhr kkk hdkhhhkkhhd Ak kk ke Aok ok L4
Patient 4 AAAGATGTTTTTGAACTTCATTATTCTGGTICTATTAGGTTTGATAGTACTTTACCAGGC 108D
Patient 6 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGEC 1080
Patient 7 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 9 AAAGATGTTTTTGAACTTCATTATTCTGGTTICTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 10 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 2 AAAGATGTTTTTGAACTTCATTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 5 AAAGATGTTTTTGAACTTCATTATTCTGCTTCTATTAGGTTTGATAGTACTTTACCAGGC 1080
Patient 1 AAAGACACTTTTGAACTTCGTTATTCTGGTTCTATTAGGTTTGATAGTACTTTACCTGGT 1080
Patient 8 AARGACACTTTTGAACTTCGTTATTCTGETTCTATTAGGTTTGATAGTACTTTACCTGGT 1080
* ko ¥k Fh kb ok hhhkohd b h Ak AR A bR h Ak bbb bbb h bk * b
Patient 4 TTTGAGACAATTATGAARGTTCTTGAAGAGAATTTAAATGCTTATGTTAATTCTAATCAG 1140
Patient 6 TTTGAGACAATTATGAAAGTTCTTGAAGAGAATTTARATGCTTATGTTAATTCTAATCAG 1140
Patient 7 TTTGAGACAATTATGAARGTTCTTGAAGAGAATTTAAATGCTTATGTTAATTCTAATCAG 1140
Patient 9 TTTGAGACAATTATGAAAGTTCTTGAAGAGAACTTAAATGCTTATGTTAATTCTAATCAG 1140
Patient 10 TTTGAGACAATTATGAARGTTCTTGAAGAGAACTTAAATGCTTATGTTAATTCTAATCAG 1140
Patient 2 TTTGAGACAATTATGAARGTTCTTGAAGAGAATTTAAATGCTTACGTTAATTCTAATCAG 1140
Patient S TTTGAGACAATTATGAARGTTCTTGAAGAGAATTTAAATGCTTACGTTAATTCTAATCAG 1140
Patient 1 TTIGAGACAATTATGAAAGTTCTTAARGARGAATTTAGATGCTTATGTTAATTCTAATCAG 1140
Patient 8 TTTGAGACAATTATGAARGTTCTTAAAGAGAATTTAGATGCTTATGTTAATTCTAATCAG 1140
KRR ET TR ANRANNN AN AT AN AT ko rhddhd Ak Farhdhkhk b hdrdrkrbrrb b b
Patient 4 AACACTGATTCTGATTCGTTGAGTTCTARACCTCAGCGTAAAAGAGGTGTTARACAATTA 1200
Patient 6 AACACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTAAAAGAGGTGTTARACAATTA 1200
Patient 7 AACACTGATTCTGATTCGTTGAGTTCTARACCTCAGCGTAARAGAGGTGTTAAACAATTA 1200
Patient 9 AARCACTGATTCTGATTCGTTGRGTTCTARACCTCAGCGTAARRAGAGGTGTTARACAATTA 1200
Patient 10 AACACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTAAAAGAGGTGTTARACAATTA 1200
Patient 2 AACACTGATTCTGATTCGTTGAGTTCTAAACCTCAGCGTAAAAGAGGTGTTARACAATTA 1200
Patient § AACACTGATTCTGATTCGTTGAGTTCTARACCTCAGCGTAAAAGAGGTGTTAAACAATTA 1200
Patient 1 AACACTGTTTCTGGTTCGCTGAGTCCTARAACCTCAGCGTAAAAGAGGTGTTARACAARTCA 1200
Patient 8 AACACTGTTTCTGGTTCGCTCAGTCCTARACCTCAGCGTARAAGAGGTGTTAAACAATCA 1200
MERTEFT KANNN Ak Akhddr koAb bbbk r ek d &
Patient 4 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCAAATGATTTT 1260
Patient 6 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCAAATGATTTT 1260
Patient 7 CCAGAACAGTTTGACTCTCTTAATTTRAGTGCTGGTACTCAGCACATTTCAAATGATTTT 1260
Patient 9 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCAAATGATTTT 1260
Patient 10 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTCGTACTCAGCACATTTCAAATGATTTT 1260
Patient 2 CCAGAACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCAAATGATTIT 1260
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Patient 5 CCAGRACAGTTTGACTCTCTTAATTTAAGTGCTGGTACTCAGCACATTTCAAATGATTTT 1260
Patient 1 CCTGRATCGTTTGACTCTCTTAATTTAAGTGCTGATACTCAGCACATTTCAAATGATTTT 1260
Patient 8 CCTGRATCGTTTGACTCTCTTAATTTAAGTGCTGATACTCAGCACATTTCAAATGATTTT 1260

L R I L v VP

Patient 4 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTGIT 1320
Patient 6 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTGTT 1320
Patient 7 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTGTT 1320
Patient 9 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTGTT 1320
Patient 10 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGACGATCCTTATGTAGAAGACTCTGTT 1320
Patient 2 ACTCCTGAGGATCATAGTTTACT TGCTACTCTTGATGATCCTTATGTAGAAGACTCTGTT 1320
Patient 5 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATCCTTATGTAGAAGACTCTGTT 1320
Patient 1 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATYCTTATGTAGAAGACTCTGTT 1320
Patient 8 ACTCCTGAGGATCATAGTTTACTTGCTACTCTTGATGATCCTTATGTAGAAGACTCTGTT 1320
Fehkbrkkdhkkkdkbd b kbbb kbbb b bbb bbhrdr dohd hhkhkAhh Rk kkhhhhkkhk
Patient 4 GCTTAA 1326
Patient 6 GCTTAA 1326
Patient 7 GCTTAR 1326
Patient 9 GCTTAA 1326
Patient 10 GCTTAA 1326
Patlent 2 GCTTAA 1326
Patient S GCTTAA 1326
Patient 1 GCTTAA 1326
Patient 8 GCTTAA 1326

*hhkEx
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1PW1926 LPW1927
HCoV-HKU1 (Patient 1) AAAGGATGTTGACAACCCTGTTICTTATGGG/.../ATTTTTAITGTAAGCATTTTAGTATGATGAT| 2258
HCoV-HKU1 (Patient 2) AAAGGATGTTGACAACCCTGTTICTTATGGG/.../ATTTTTATGTAAGCATTTTAGTATGATGAT| 2258
HCoV-HKU1l (Patient 4) AARGGATGTTGACAACCCTGTTICTTATGGG/.../ATTTTTATGTAAGCATTTTAGTATGATGAT| 2258
HCoV-HKUl (Patient 5) AARGGATGTITGACAACCCTGTTICTTATGGG/../ATTTTTATGTAAGCATTTTAGTATGATGAT| 2258

HCoV-HKU1 (Patient 6) ARAGGATGITGACAACCCTGTTICTTATGGG/../ATTTTTATGTAAGCATTTTAGTATGATGAT| 2258
HCoV-HKUl (Patient 7) ARAGGATGTTGACARCCCTGTTICTTATGGG/.../ATTTTTATGTAAGCATTTTAGTATGATGAT| 2258
HCoV-HKU1l (Patient 8) AAGGATGTTGACARACCCTGTTICTTATGGG/.../ATTTTTATGTAAGCATTTTAGTATGATGAT, 2258
HCoV-HKU1l (Patient 9) ARAGGATGTTGACAACCCTGTTICTTATGGG/.../ATTTTTAITGTAAGCATTTTAGTATGATGAT| 2258
HCoV-HKUl (Patient 10) RAAGGATGITGACAACCCTGTTCTTATGGG/../ATTTTTA[LGTAAGCATTTTAGTATGATGAT| 2258

HCoV-0C43 (NC_005147) 2258
SARS-CoV  (NC_004718) 2270
HCoV-229E (NC_002645) 2255
HCoV-NL63 (NC_005831) 2255
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NOVEL HUMAN VIRUS CAUSING RESPIRATORY
TRACT INFECTION AND USES THEREOF

[0001] This is a continuation-in-part application of U.S.
patent application Ser. No. 10/895,064 filed Jul. 21, 2004,
which is incorporated by reference in its entirety.

SEQUENCE LISTING

[0002] 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 Mar. 21,
2005, are labeled “CRE”, “Copy 1” and “Copy 2”, respec-
tively, and each contains only one identical 2.84 MB file
(V0690044.APP).

1. INTRODUCTION

[0003] 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-HKU1 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-HKUL. The inven-
tion further relates to nucleotide sequences comprising a
portion of the genomic sequences of the CoV-HKU1. The
invention also relates to the deduced amino acid sequences
of the complete genomes of the CoV-HKU1. The invention
further relates to the nucleic acids and peptides encoded by
and/or derived from these sequences and their use in diag-
nostic methods and therapeutic methods, such as for immu-
nogens. 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 recombi-
nant and chimeric forms of said virus as well as protein
extracts and subunits of said virus.

2. BACKGROUND OF THE INVENTION

[0004] 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 aetiology and outcome of adult lower-respiratory-tract
infections in the community, Lancet 341:511-514; Ruiz, M.,
S. et al., 1990, Etiology of community-acquired pneumonia:
impact of age, comorbidity, and severity, Am. 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 metap-
neumovirus (Van den Hoogen, et al., 2001, A newly discov-
ered 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, Lancer
361:1319-1325) and human coronavirus NL63 (HCoV-
NL63) (Fouchier, R. A. et al.,, 2004, A previously unde-
scribed coronavirus associated with respiratory disease in
humans, Proc. Nail. 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 coronavi-
ruses. Coronaviruses possess the largest genome of about 30
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kb among all RNA viruses. As a result of the unique
mechanism of viral replication, coronaviruses have a high
frequency of recombination.

[0005] Based on genotypic and serological characteriza-
tion, coronaviruses were divided into three distinct groups,
with human coronavirus 229E (HCoV-229E) being a group
1 coronavirus and HCoV-OC43 a group 2 coronavirus (Lai,
M. M. et 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 (Eickmann, 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. et al., 2003, Characterization of
a novel coronavirus associated with severe acute respiratory
syndrome, Science 300:1394-1399; Snijder, E. T. et al.,
2003, Unique and conserved features of genome and pro-
teome 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 infec-
tions, HCoV-NL63, has been discovered, and its genome
sequenced (37).

[0006] In January, 2004, a 71-year-old Chinese man was
admitted to hospital because of fever and chills for two days
associated with sore throat, rhinorrhoea, productive cough
with purulent sputum, headache and nausea. He had history
of pulmonary tuberculosis more than 40 years ago compli-
cated by cicatrization of right upper lobe and bronchiectasis
with chronic Pseudomonas aeruginosa colonization of air-
ways. He was a chronic smoker and also had chronic
obstructive airway disease, hyperlipidemia, and asymptom-
atic 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°/1, lymphocyte 1.6x10°/L and monocyte 0.5x10°/L,
and plate count 303x10°/L. His liver and renal function tests
were within normal limits. Chest radiograph showed right
upper lobe collapse and new patchy infiltrates over the left
lower zone. Blood culture was performed. Empirical oral
amoxicillin/clavulanate and azithromycin were commenced.
Nasopharyngeal aspirates for direct antigen detection for
respiratory viruses, RI-PCR for influenza A virus, human
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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. Amox-
icillin/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 not known until the complete genome of
CoV-HKULI from this patient by the present inventors as
disclosed herein. Further studies disclosed herein have
revealed that CoV-HKU1 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

[0007] 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 prospec-
tively 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-HKU1. 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-HKUT. In a preferred embodiment, the virus com-
prises 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 thereof. In another
specific embodiment, the present invention provides isolated
nucleic acid molecules comprising or, alternatively, consist-
ing of the nucleotide sequence of SEQ ID NO:3 or 2919, a
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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 nucle-
otides of the nucleotide sequence of SEQ ID N0O:2936,
2938, 2940, 2942, 2944, 2946, 2948, or 2950, or a comple-
ment 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, 2958, 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, 2956, 2958,
2960, 2962, 2964, or 2966, or a complement thereof. Fur-
thermore, 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, 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, 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 nucle-
otide 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 nucle-
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otide 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 N0:2936,
2938, 2940, 2942, 2944, 2946, 2948, or 2950, or a comple-
ment thereof. In yet another specific embodiment, the inven-
tion provides isolated polypeptides or proteins that are
encoded by a nucleic acid molecule comprising or, alterna-
tively 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 nucle-
otides 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 sequences of SEQ ID
NO:2, 34-2918 shown in FIGS. 2 and 3, and 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 FIG. 9. The invention further provides proteins or
polypeptides that are isolated from the CoV-HKU1, includ-
ing viral proteins isolated from cells infected with the virus
but not present in comparable uninfected cells. The polypep-
tides 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 pro-
teins 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, 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
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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 nucle-
otide 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 N0:2952, 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, 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.

[0008] 1In one aspect, the invention relates to the use of
CoV-HKU1 for diagnostic methods. In a specific embodi-
ment, the invention provides a method of detecting in a
biological sample an antibody that immunospecifically
binds to the CoV-HKUI, or any proteins or polypeptides
thereof. In another specific embodiment, the invention pro-
vides 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-HKU1.
Such an antibody is useful for a passive immunization or
immunotherapy of a subject infected with CoV-HKU1.

[0009] 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:, 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 embodi-
ment, the invention provides nucleic acid molecules which
are suitable for hybridization to CoV-HKU1 nucleic acid,
including, but not limited to, as PCR primers, Reverse
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 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 comple-
ment thereof, or a portion thereof.

[0010] The invention further provides antibodies that spe-
cifically 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,
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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 shown
in FIGS. 2 and 3, 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 FIG. 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-HKU1 epitope, having one or more bio-
logical activities of a polypeptide of the invention. The
invention further provides antibodies that specifically bind
cells or tissues that are infected by CoV-HKUI1. Such
antibodies include, but are not limited to polyclonal, mono-
clonal, bi-specific, multi-specific, human, humanized, chi-
meric antibodies, single chain antibodies, Fab fragments,
F(ab"), fragments, disulfide-linked Fvs, intrabodies and frag-
ments containing either a VL or VH domain or even a
complementary determining region (CDR) that specifically
binds to a polypeptide of the invention.

[0011] In one embodiment, the invention provides meth-
ods for detecting the presence, activity or expression of the
CoV-HKUI 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-HKU1 in a
sample relative to a control sample can be determined by
contacting the biological material with an agent which can
detect directly or indirectly the presence, activity or expres-
sion of the CoV-HKUI. 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.

[0012] In another embodiment, the invention provides
vaccine preparations, comprising the CoV-HKU1 recombi-
nant and chimeric forms of said virus, or protein subunits of
the virus. In a specific embodiment, the present invention
provides methods of preparing recombinant or chimeric
forms of CoV-HKUL1. 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-HKUT.
In a specific embodiment, the vaccine preparations comprise
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
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, ameliorat-
ing, managing or preventing respiratory tract infections
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caused by CoV-HKU1 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 excipi-
ents.

[0013] 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-HKU1 or a virus
comprising a nucleic acid molecule comprising the nucle-
otide 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-HKU1 or any CoV-HKU1 epitope and/or neutralizes
CoV-HKUI. In another specific embodiment, the anti-viral
agent is a polypeptide or protein of the present invention or
a nucleic acid molecule of the invention. In a specific
embodiment, the host cell is a mammalian cell, including a
cell of human, primates, cows, horses, sheep, pigs, fowl
(e.g., chickens), goats, cats, dogs, hamsters, mice and rats.
Preferably a host cell is a primate cell, and most preferably
a human cell. Furthermore, the present invention provides
pharmaceutical compositions comprising anti-viral agents of
the present invention and a pharmaceutically acceptable
carrier. The invention also provides kits containing a phar-
maceutical composition of the present invention.

3.1 Definitions

[0014] 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 anti-
body 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.

[0015] 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 prepara-
tions of a polypeptide/protein in which the polypeptide/
protein is separated from cellular components of the cells
from which it is isolated or recombinantly produced. Thus,
a polypeptide/protein that is substantially free of cellular
material includes preparations of the polypeptide/protein
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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/pro-
tein is produced by chemical synthesis, it is preferably
substantially free of chemical precursors or other chemicals,
1.e., it is separated from chemical precursors or other chemi-
cals 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.

[0016] An “isolated” nucleic acid molecule is one which is
separated from other nucleic acid molecules which are
present in the natural source of the nucleic acid molecule.
Moreover, an “isolated” nucleic acid molecule, such as a
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 encod-
ing 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.

[0017] The term “portion” or “fragment” as used herein
refers to a fragment of a nucleic acid molecule containing at
least about 10, 15, 25, 30, 35, 40, 45, 100, 150, 200, 250,
300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850,
900, 950, 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.

[0018] The term “having a biological activity of the pro-
tein” or “having biological activities of the polypeptides of
the invention” refers to the characteristics of the polypep-
tides or proteins having a common biological activity similar
or identical structural domain and/or having sufficient amino
acid identity to the polypeptide encoded by the nucleotide
sequence of SEQ ID NO:1, 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,
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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 comple-
ment thereof. Such common biological activities of the
polypeptides of the invention include antigenicity and
immunogenicity.

[0019] The term “under stringent condition” refers to
hybridization and washing conditions under which nucle-
otide sequences having at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, or at least 95% identity to
each other remain hybridized to each other. Such hybrid-
ization conditions are described in, for example but not
limited to, Current Protocols in Molecular Biology, John
Wiley & Sons, NY. (1989), 6.3.1-6.3.6.; Basic Methods in
Molecular Biology, Elsevier Science Publishing Co., Inc.,
N.Y. (1986), pp. 75-78, and 84-87; and Molecular Cloning,
Cold Spring Harbor Laboratory, N.Y. (1982), pp. 387-389,
and are well known to those skilled in the art. A preferred,
non-limiting example of stringent hybridization conditions
is 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 2xSSC, 0.5% SDS at room
temperature. Another preferred, non-limiting example of
stringent hybridization conditions is hybridization in 6xSSC
at about 45° C. followed by one or more washes (e.g., about
5 to 30 min each) in 0.2xSSC, 0.1% SDS at about 45-65° C.

[0020] The term “variant” as used herein refers either to a
naturally occurring genetic mutant of CoV-HKU1 or a
recombinantly prepared variation of CoV-HKU1 each of
which contain one or more mutations in its genome com-
pared 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

[0021] FIG. 1 shows a partial DNA sequence (SEQ ID
NO:1) and its deduced amino acid sequence (SEQ ID NO:2)
obtained from CoV-HKUT1 that has 91% amino acid identity
to the RNA-dependent RNA polymerase protein of known
Coronaviruses.

[0022] FIG. 2 shows the entire genomic DNA sequence
(SEQ ID NO:3) of CoV-HKUT1 and its deduced amino acid
sequences therefrom in three frames. An asterisk (*) indi-
cates a stop codon which marks the end of a peptide. The
first-frame translation and amino acid sequences: SEQ ID
NOS:34-456; the second-frame translation and amino acid
sequences: SEQ ID NOS:457-723; and the third-frame
translation and amino acid sequences: SEQ ID NOS:724-
1318.

[0023] FIG. 3 shows the complement (SEQ ID NO:1319)
of the entire genomic DNA sequence (SEQ ID NO:3) of
CoV-HKUT1 in 3'5' orientation and its deduced amino acid
sequences therefrom in three frames. An asterisk (*) indi-
cates 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.
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[0024] FIG. 4 shows genome organization of CoV-HKU1.
Overall organization of the 29926-nucleotide CoV-HKU1
genomic RNA. Predicted ORFs 1la and 1b, encoding the
nonstructural polyproteins (p28, p65 and nsp1-13) and those
encoding the hemagglutinin-esterase, spike, envelope, mem-
brane and nucleocapsid structural proteins are indicated.
Arrows indicate putative cleavage sites (with the corre-
sponding nucleotide positions) of the replicase polyprotein
encoded by ORF 1a and ORF 1b. ATR, PL17* and PL2P™®
represent the acidic tandem repeat and the two papain-like
proteases, respectively, in nspl.

[0025] FIG. 5A shows the phylogenetic analysis of the
chymotrypsin like protease (3CLF™), RNA-dependent RNA
polymerase (Pol), helicase, and hemagglutinin-esterase
(HE); and FIG. 5B shows that of the spike (S), envelope (E),
membrane (M), and nucleocapsid (N) proteins of CoV-
HKUT. The trees were constructed by the neighbor joining
method using the Jukes-Cantor correction and bootstrap
values were calculated from 1000 trees. A total of 303, 928,
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 esti-
mated 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-OC43: human coronavi-
rus OC43; MHV: murine hepatitis virus; BCoV: bovine
coronavirus, SDAV: rat sialodacryoadnitis coronavirus;
ECoV: equine coronavirus NC99; PHEV: porcine hemag-
glutinating encephalomyelitis virus; IBV: infectious bron-
chitis virus; SARS-CoV: SARS coronavirus.

[0026] FIG. 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 appearance). The spike protein (1356 amino acids)
of CoV-HKUL1 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 dis-
close residues 752-766 of SEQ ID NO: 420 and SEQ ID
NOS 28-33, respectively, in order of appearance). Align-
ment 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-HKUT1 exactly are boxed. The
three conserved regions (sites I, II, and IIT) for receptor
binding in MHV are shaded. The positions of the four
conserved amino acids important for receptor binding in
MHYV are indicated with arrows. (GenBank accession nos.
MHV: P11224; BCoV: NP 150077, HCoV-OC43: NP
937950; SDAV: AAF97738; PHEV: AALS80031; ECoV:
AAQ67205).

[0027] FIG. 7 shows the sequential quantitative RT-PCR
(closed squares; copies/ml) for CoV-HKU1 in nasopharyn-
geal aspirates; and serum IgG antibody titers against N
protein of CoV-HKU1 (closed triangles).

[0028] FIG. § shows the Western blot analysis of purified
recombinant CoV-HKU1 N protein antigen. Prominent
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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.

[0029] FIG. 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.

[0030] FIG. 10 shows arrangements of proteins in repli-
case polyprotein in CoV-HKU1 compared with those in
HCoV-0C43, BCoV, and MHV. Alignment of the AC
domains of HCoV-OC43 (SEQ ID NO: 4239), BCoV (SEQ
ID NO: 4238), and MHV (SEQ ID NO: 4237) and the AC
domains and ATR (underlined) of CoV-HKUL1 in the two
patients (SEQ ID NOS 4240 and 4241) was generated with
ClustalX 1.83. AC domain=acidic domain, ATR=acidic tan-
dem repeat. (GenBank accession no. MHV: NC__001846;
BCoV: NC_003045; HCoV-0C43: AY585229).

[0031] FIG. 11 shows the multiple alignments of the
replicase genes of CoV-HKUT1 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).

[0032] FIG. 12 shows the chest radiographs of the two
patients who died of community acquired pneumonia asso-
ciated 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 involve-
ment 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.

[0033] FIG. 13 shows the multiple alignments of the spike
genes of CoV-HKUL1 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).

[0034] 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
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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 which encodes SEQ ID NO: 2963) and 10 (SEQ
ID NO: 2966 which encodes SEQ ID NO: 2967).

[0035] FIG. 15 shows phylogenetic trees and non-syn-
onymous 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. 15A), 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 muta-
tions are shown.

[0036] FIG. 16 shows the multiple alignments of nucle-
otides 1806-1835 and 2229-2258 of the pol genes in the nine
HCoV-HKU1 and those of HCoV-OC43, 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-HKU1. The
positions of LPW1926 (SEQ ID NO: 4248) and LPW1927
(SEQ ID NO: 4249) are boxed. The bases in HCoV-OC43,
HCoV-229E, HCoV-NL63 and SARS-CoV that were differ-
ent from those in the sequence of the primers, were shaded.

[0037] FIG. 17 show a phylogenetic tree of pol gene
sequences of the 10 HCoV-HKUT1 from patients with com-
munity 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
pol gene sequence of HCoV:229E and 393 nucleotide posi-
tions (primer sequences excluded) in each pol gene were
included in the analysis. The scale bar indicates the esti-
mated number of substitutions per 50 bases using Jukes-
Cantor correction. HCoV-HKU1: human coronavirus
HKU1; HCoV-229E: human coronavirus 229E; HCoV-
0OC43: human coronavirus OC43; MHV: murine hepatitis
virus; BCoV: bovine coronavirus; PHEV: porcine hemag-
glutinating encephalomyelitis virus.

5. DETAILED DESCRIPTION OF THE
INVENTION

[0038] The present invention relates to the CoV-HKU1
that phylogenetically relates to known Coronaviruses. In a
specific embodiment, CoV-HKU1 comprises a nucleotide
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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-HKU1, 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 inven-
tion provides isolated nucleic acid molecules which hybrid-
ize 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, or specific
genes of known member of Coronaviridae, or a complement
thereof. In another specific embodiment, the invention pro-
vides 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 nucle-
otides of the nucleotide sequence of SEQ ID NO:1, 2920,
2922, 2924, 2926, 2928, 2930, 2932, or 2934, or a comple-
ment thereof. In yet another specific embodiment, the inven-
tion provides isolated polypeptides or proteins that are
encoded by a nucleic acid molecule comprising or, alterna-
tively 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 nucle-
otide 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 N0:2952, 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 consist-
ing 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
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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, 2942, 2944, 2946, 2948, 2950, 2952, 2954, 2956,
2958, 2960, 2962, 2964 and/or 2966, or a portion thereof.

[0039] 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 inven-
tion 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, 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 pro-
vides 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 comple-
ment thereof, or a portion thereof. The invention further
encompasses chimeric or recombinant viruses or viral pro-
teins encoded by said nucleotide sequences.

[0040] The invention further provides antibodies that spe-
cifically 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-HKUI epitope as well as the polypeptides having the
amino acid sequgences of any one of SEQ ID NO:2, SEQ ID
NOS:34-2918 shown in FIGS. 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
FIG. 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.

[0041] In one embodiment, the invention provides meth-
ods for detecting the presence, activity or expression of the
CoV-HKUI 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,
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activity or expression of the CoV-HKUI. In a specific
embodiment, the detection agents are the antibodies of the
present invention. In another embodiment, the detection
agent is a nucleic acid of the present invention.

[0042] In another embodiment, the invention provides
vaccine preparations comprising the CoV-HKU1 recombi-
nant and chimeric forms of said virus, or subunits of the
virus.

[0043] The present invention further provides methods of
preparing recombinant or chimeric forms of CoV-HKUL1. In
another specific embodiment, the vaccine preparations of the
present invention comprise one or more nucleic acid mol-
ecules comprising or consisting of the sequence of SEQ ID
NO: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, man-
aging, or preventing respiratory tract infections by admin-
istering 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, acy-
clovir, ribavirin, penciclovir, oseltamivir, foscarnet zidovu-
dine (AZT), didanosine (ddI), lamivudine (3TC), zalcitabine
(ddC), stavudine (d4T), nevirapine, delavirdine, indinavir,
ritonavir, vidarabine, nelfinavir, saquinavir, relenza, tamiflu,
pleconaril, interferons, ete.], steroids and corticosteroids
such as prednisone, cortisone, fluticasone and glucocorti-
coid, antibiotics, analgesics, bronchodialaters, or other treat-
ments 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 prepa-
rations of the invention or an antibody that immunospecifi-
cally binds CoV-HKU1 or any CoV-HKUT1 epitope and may
neutralizes CoV-HKUT1. In another specific embodiment, the
anti-viral agent is a polypeptide or protein of the invention
or a nucleic acid molecule of the invention. In addition, the
present invention provides a method of preventing or inhib-
iting 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
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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 admin-
istering 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.

[0044] Furthermore, the present invention provides phar-
maceutical compositions comprising anti-viral agents of the
present invention and a pharmaceutically acceptable carrier.
The present invention also provides kits comprising phar-
maceutical compositions of the present invention.

5.1 Recombinant and Chimeric CoV-HKU1

[0045] The present invention encompasses recombinant or
chimeric viruses encoded by viral vectors derived from the
genome of CoV-HKU 1 or natural variants thereof. In a
specific embodiment, a recombinant virus is one derived
from the CoV-HKUL. In a 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-HKUT 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, rearrange-
ments, 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 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 embodi-
ment, the polypeptides encoded by the ORF comprises or
consists of amino acid sequences of SEQ ID NO:34-2918
shown in FIGS. 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.

[0046] In another specific embodiment, a chimeric virus of
the invention is a recombinant CoV-HKU1 which further
comprises a heterologous nucleotide sequence. In accor-
dance 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.
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[0047] 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-HKU1.

[0048] 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-HKU1 expressing one
or more proteins of variants of CoV-HKU1, or vice versa,
will protect a subject vaccinated with such vector against
infections by both the native CoV-HKU1 and the variant.
Attenuated and replication-defective viruses may be of use
for vaccination purposes with live vaccines as has been
suggested for other viruses.

[0049] In accordance with the present invention the het-
erologous sequence to be incorporated into the viral vectors
encoding the recombinant or chimeric viruses of the inven-
tion include sequences obtained or derived from different
strains or variants of CoV-HKUT1.

[0050] In certain embodiments, the chimeric or recombi-
nant viruses of the invention are encoded by viral vectors
derived from viral genomes wherein one or more sequences,
intergenic regions, termini sequences, or portions or entire
ORF have been substituted with a heterologous or non-
native sequence. 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.

[0051] 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.

[0052] 1In 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.

[0053] 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
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antigens, tumor antigens, allergen antigens, and auto anti-
gens 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.

[0054] 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-HKU1
genes to contain foreign sequences in their respective exter-
nal domains. Where the heterologous sequences are epitopes
or antigens of pathogens, these chimeric viruses may be used
to induce a protective immune response against the disease
agent from which these determinants are derived.

[0055] Thus, the present invention relates to the use of
viral vectors and recombinant or chimeric viruses to formu-
late vaccines against a broad range of viruses and/or anti-
gens. The present invention also encompasses recombinant
viruses comprising a viral vector derived from the CoV-
HKUT 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.

[0056] 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-HKU1 are generated in prokaryotic cells for the
expression of the components in relevant cell types (bacte-
ria, 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 expres-
sion 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.

[0057] In addition, eukaryotic cells, transiently or stably
expressing one or more full-length or partial CoV-HKU1
proteins can be used. Such cells can be made by transfection
(proteins or nucleic acid vectors), infection (viral vectors) or
transduction (viral vectors) and may be useful for comple-
mentation of mentioned wild type, attenuated, replication-
defective or chimeric viruses.

[0058] 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

[0059] In a preferred embodiment, the invention provides
a proteinaceous molecule or CoV-HKUT1 specific viral pro-
tein or functional fragment thereof encoded by a nucleic acid
according to the invention. Useful proteinaceous molecules
are for example derived from any of the genes or genomic
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fragments derivable from the virus according to the inven-
tion, including envelop protein (E protein), integral mem-
brane protein (M protein), spike protein (S protein), nucleo-
capsid protein (N protein), hemagglutinin esterase (HE
protein), and RNA-dependent RNA polymerase. Such mol-
ecules, or antigenic fragments thereof, as provided herein,
are for example useful in diagnostic methods or kits and in
pharmaceutical compositions such as subunit vaccines. Par-
ticularly 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 FIGS. 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-HKUT1 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).

[0060] The invention provides vaccine formulations for
the prevention and treatment of infections with CoV-HKU1.
In certain embodiments, the vaccine of the invention com-
prises recombinant and chimeric viruses of the CoV-HKU1.

[0061] In another aspect, the present invention also pro-
vides DNA vaccine formulations comprising 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 specific embodiment, the DNA vaccine formulations
of the present invention comprises a nucleic acid or frag-
ment thereof encoding the antibodies which immunospecifi-
cally binds CoV-HKU1. In DNA vaccine formulations, a
vaccine DNA comprises a viral vector, such as that derived
from the CoV-HKUT, bacterial plasmid, or other expression
vector, bearing an insert comprising a nucleic acid molecule
of the present invention operably linked to one or more
control elements, thereby allowing expression of the vacci-
nating proteins encoded by said nucleic acid molecule in a
vaccinated subject. Such vectors can be prepared by recom-
binant DNA technology as recombinant or chimeric viral
vectors carrying a nucleic acid molecule of the present
invention.

[0062] 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. et al.,
1995, DAN-mediated immunization to the hepatitis B sur-
face antigen in mice: Aspects of the humoral response mimic
hepatitis B viral infection in humans, Proc. Natl. Aca. Sci.
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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. et al.,, 1997, Potent,
protective anti-HIV immune responses generated by bimo-
dal HIV envelope DNA plus protein vaccination, Proc Natl
Acad Sci USA. 94(17):9378-83), and influenza viruses (Rob-
inson, H L 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. et al., 1996,
Immunogenicity and protective efficacy of a tuberculosis
DNA vaccine, Nature Med., 2:893-898), and parasitic infec-
tion, such as malaria (Sedegah, M., 1994, Protection against
malaria by immunization with plasmid DNA encoding cir-
cumsporozoite 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 8, and nitric
oxide-dependent immunity, J. Fxper. Med., 1183:1739-
1746).

[0063] Many methods may be used to introduce the vac-
cine formulations described above. These include, but are
not limited to, oral, intradermal, intramuscular, intraperito-
neal, intravenous, subcutaneous, and intranasal routes. Alter-
natively, 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
vituses, Proc. Nail. 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. et
al., 1992, Genetic immunization is a simple method for
eliciting an immune response, Nature 356:152-154). For
general reviews of the methods for DNA vaccines, see
Robinson, H. L., 1999, DNA vaccines: basic mechanism and
immune responses (Review), Int. J. Mol. Med. 4(5):549-
555; Barber, B., 1997, Introduction: Emerging vaccine strat-
egies, Seminars in Immunology 9(5):269-270; and Robin-
son, H. L. et al., 1997, DNA vaccines, Seminars in
Immunology 9(5):271-283.

5.3 Adjuvants and Carrier Molecules

[0064] CoV-HKUl-associated antigens are administered
with one or more adjuvants. In one embodiment, the CoV-
HKU1-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,
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REHYDRAGEL), aluminum phosphate gel, aluminum
hydroxyphosphate (ADJU-PHOS), and calcium phosphate.

[0065] In another embodiment, CoV-HKU1-associated
antigen is administered with an immunostimulatory adju-
vant. 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-yinterleukin-1p (IL-1pB), and IL-1f pep-
tide or Sclavo Peptide), cytokine-containing liposomes, trit-
erpenoid 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 (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), unmethy-
lated CpG dinucleotides and oligonucleotides, such as bac-
terial DNA and fragments thereof, LPS, monophosphoryl
Lipid A (3D-MLA sold under the trademark MPL), and
polyphosphazenes.

[0066] In another embodiment, the adjuvant used is a
particular adjuvant, including, but not limited to, emulsions,
¢.g., Freund’s Complete Adjuvant, Freund’s Incomplete
Adjuvant, squalene or squalane oil-in-water adjuvant for-
mulations, such as SAF and MF59, e.g., prepared with
block-copolymers, such as [-121 (polyoxypropylene/poly-
oxyetheylene) sold under the trademark PLURONIC L-121,
Liposomes, Virosomes, cochleates, and immune stimulating
complex, which is sold under the trademark ISCOM.

[0067] 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) micropar-
ticles, polymers that self-associate into particulates (polox-
amer particles), soluble polymers (polyphosphazenes), and
virus-like particles (VLPs) such as recombinant protein
particulates, e.g., hepatitis B surface antigen (HbsAg).

[0068] 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.

[0069] 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 inven-
tion include liposomes containing immunostimulatory pro-
tein, 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).

[0070] The effectiveness of an adjuvant may be deter-
mined by measuring the induction of antibodies directed
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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.

[0071] The polypeptides may be formulated into the vac-
cine as neutral or salt forms. Pharmaceutically acceptable
salts include the acid additional salts (formed with free
amino groups of the peptide) and which are formed with
inorganic acids, such as, for example, hydrochloric or phos-
phoric 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.

[0072] The vaccines of the invention may be multivalent
or univalent. Multivalent vaccines are made from recombi-
nant viruses that direct the expression of more than one
antigen.

[0073] Many methods may be used to introduce the vac-
cine formulations of the invention; these include but are not
limited to oral, intradermal, intramuscular, intraperitoneal,
intravenous, subcutaneous, intranasal routes, and via scari-
fication (scratching through the top layers of skin, €.g., using
a bifurcated needle).

[0074] 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

[0075] Antibodies which specifically recognize a polypep-
tide of the invention, such as, but not limited to, polypep-
tides 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, 2941, 2943, 2945, 2947,
2949, 2951, 2953, 2955, 2957, 2959, 2961, 2963, 2965,
2967, and/or 2970-4236, or CoV-HKU1 epitope, or antigen-
binding fragments thereof, can be used for detecting, screen-
ing, and isolating the polypeptide of the invention or frag-
ments thereof, or similar sequences that might encode
similar enzymes from the other organisms. For example, in
one specific embodiment, an antibody which immunospe-
cifically binds CoV-HKUT1 epitope, or a fragment thereof,
can be used for various in vitro detection assays, including
enzyme-linked immunosorbent assays (ELISA), radioim-
munoassays, Western blot, etc., for the detection of a
polypeptide of the invention or, preferably, CoV-HKU1, in
samples, for example, a biological material, including cells,
cell culture media (e.g., bacterial cell culture media, mam-
malian cell culture media, insect cell culture media, yeast
cell culture media, etc.), blood, plasma, serum, tissues,
sputum, naseopharyngeal aspirates, etc.

[0076] Antibodies specific for a polypeptide of the inven-
tion or any epitope of CoV-HKU1 may be generated by any
suitable method known in the art. Polyclonal antibodies to
an antigen-of-interest, for example, the CoV-HKU1 epitopes
or polypeptides encoded by a nucleotide sequence of SEQ
ID NO:1 or 3, 2919, 2920, 2922, 2924, 2926, 2928, 2930,
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2932, 2934, 2936, 2938, 2940, 2942, 2944, 2946, 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 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, can be produced by various procedures well
known in the art. For example, an antigen can be adminis-
tered 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 immunologi-
cal 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 adju-
vants for humans such as BCG (Bacille Calnette-Guerin)
and Corynebacterium parvum. Such adjuvants are also well
known in the art (see Section 5.4, supra).

[0077] Monoclonal antibodies can be prepared using a
wide variety of techniques known in the art including the use
of hybridoma, recombinant, and phage display technologies,
or a combination thereof. For example, monoclonal anti-
bodies can be produced using hybridoma techniques includ-
ing 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); Hammer-
ling, et al., in: Monoclonal Antibodies and T-Cell Hybrido-
mas, pp. 563-681 (Elsevier, N.Y., 1981) (both of which are
incorporated by reference in their entireties). The 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.

[0078] Methods for producing and screening for specific
antibodies using hybridoma technology are routine and well
known in the art. In a non-limiting example, mice can be
immunized with an antigen of interest or a cell expressing
such an antigen. Once an immune response is detected, e.g.,
antibodies specific for the antigen are detected in the mouse
serum, the mouse spleen is harvested and splenocytes iso-
lated. The splenocytes are then fused by well known tech-
niques to any suitable myeloma cells. Hybridomas are
selected and cloned by limiting dilution. The hybridoma
clones are then assayed by methods known in the art for cells
that secrete antibodies capable of binding the antigen.
Ascites fluid, which generally contains high levels of anti-
bodies, can be generated by inoculating mice intraperito-
neally with positive hybridoma clones.

[0079] 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.
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[0080] 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 tech-
niques.

[0081] 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 immunoglo-
bulin may be chemically synthesized or obtained from a
suitable source (e.g., an antibody cDNA library, or a cDNA
library generated from, or nucleic acid, preferably poly
A+RNA, isolated from any tissue or cells expressing the
antibody, such as hybridoma cells selected to express an
antibody) by PCR amplification using synthetic primers
hybridizable to the 3' and 5' ends of the sequence or by
cloning using an oligonucleotide probe specific for the
particular gene sequence to identify, e.g., a cDNA clone
from a cDNA library that encodes the antibody. Amplified
nucleic acids generated by PCR may then be cloned into
replicable cloning vectors using any method well known in
the art.

[0082] 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, €.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, dele-
tions, 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 antibod-
ies.

[0083] 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 tech-
niques 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 contain-
ing antibody coding sequences and appropriate transcrip-
tional 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 anti-
body 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.
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Accordingly, the invention includes host cells containing a
polynucleotide encoding an antibody specific for the
polypeptides of the invention or fragments thereof.

[0084] 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 com-
prise cDNA or genomic DNA.

[0085] 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 immunoglo-
bulins, or fragments thereof, of the present invention include
those disclosed in Brinkman et al., J. Immunol. Methods,
182:41-50, 1995, Ames ¢t 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; WQ 95/20401; and
U.S. Pat. Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717,
5,427,908, 5,750,753; 5,821,047, 5,571,698; 5,427,908,
5,516,637, 5,780,225; 5,658,727, 5,733,743 and 5,969,108,
each of which is incorporated herein by reference in its
entirety.

[0086] As described in the above references, after phage
selection, the antibody coding regions from the phage can be
isolated and used to generate whole antibodies, including
human antibodies, or any other desired fragments, and
expressed in any desired host, including mammalian cells,
insect cells, plant cells, yeast, and bacteria, e.g., as described
in detail below. For example, techniques to recombinantly
produce Fab, Fab' and F(ab')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
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produce single-chain Fvs and antibodies include those
described in U.S. Pat. Nos. 4,946,778 and 5,258,498; Huston
et al., Methods in Enzymology, 203:46-88, 1991; Shu et al.,
PNAS, 90:7995-7999, 1993; and Skerra et al., Science,
240:1038-1040, 1988.

[0087] 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 chroma-
tography (e.g., ion exchange, affinity, particularly by affinity
for the specific antigen after Protein A or Protein G purifi-
cation, and sizing column chromatography), centrifugation,
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.

[0088] 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 chi-
meric 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; O1 et al., BioTechniques, 4:214 1986;
Gillies et al., J. Immunol. Methods, 125:191-202, 1989; U S.
Pat. Nos. 5,807,715; 4,816,567, and 4,816,397, which are
incorporated herein by reference in their entireties. Human-
ized 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 immu-
noglobulin 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
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 impor-
tant for antigen binding and sequence comparison to identify
unusual framework residues at particular positions. See, ¢.g.,
Queen et al,, US, Pat. 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 variety of techniques known in the art including, for
example, CDR-grafting (EP 239,400; PCT publication WO
91/09967; U.S. Pat. Nos. 5,225,539; 5,530,101 and 5,585,
089), veneering or 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. Pat. No. 5,565,332), all of
which are hereby incorporated by reference in their entire-
ties.

[0089] 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 immu-
noglobulin sequences. See U.S. Pat. Nos. 4,444,887 and
4,716,111, and PCT publications WO 98/46645;, WO
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98/50433; WO 98/24893; WO 98/16654; WO 96/34096;
WO 96/33735; and WO 91/10741, each of which is incor-
porated herein by reference in its entirety.

[0090] Human antibodies can also be produced using
transgenic mice which are incapable of expressing func-
tional 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, €.g., PCT publications
WO 98/24893; WO 92/01047; WO 96/34096, WO
96/33735; European Patent No, 0 598 877, U.S. Pat. Nos.
5,413,923, 5,625,126, 5,633,425; 5,569,825; 5,661,016;
5,545,806; 5,814,318; 5,885,793, 5,916,771; and 5,939,598,
which are incorporated by reference herein in their entire-
ties. In addition, companies such as Abgenix, Inc. (Fremont,
Calif.), Medarex (NJ) and Genpharm (San Jose, Calif.) can
be engaged to provide human antibodies directed against a
selected antigen using technology similar to that described
above.

[0091] 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/technol-
ogy, 12:899-903, 1988).

[0092] 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. Pat. No. 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.

[0093] Antibodies may also be attached to solid supports,
which are particularly useful for immunoassays or purifica-
tion of the polypeptides of the invention or fragments,
derivatives, analogs, or variants thereof, or similar mol-
ecules 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

[0094] The present invention encompasses pharmaceuti-
cal compositions comprising anti-viral agents of the present
invention. In a specific embodiment, the anti-viral agent is
an antibody which immunospecifically binds CoV-HKU1 or
variants thereof, or any proteins derived therefrom. In
another specific embodiment, the anti-viral agent is a
polypeptide or nucleic acid molecule of the invention. The
pharmaceutical compositions have utility as an anti-viral
prophylactic agent and may be administered to a subject
where the subject has been exposed or is expected to be
exposed to a virus.

[0095] Various delivery systems are known and can be
used to administer the pharmaceutical composition of the
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invention, e.g., encapsulation in liposomes, microparticles,
microcapsules, recombinant cells capable of expressing the
mutant viruses, receptor mediated endocytosis (see, €.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 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.

[0096] 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.

[0097] In another embodiment, the pharmaceutical com-
position can be delivered in a vesicle, in particular a lipo-
some (see Langer, 1990, Science 249:1527-1533; Treat et
al., in Liposomes in the Therapy of Infectious Disease and
Cancer, Lopez Berestein and Fidler (eds.), Liss, New York,
pp. 353-365 (1989); Lopez-Berestein, ibid. , pp. 317-327,
see generally ibid.).

[0098] In yet another embodiment, the pharmaceutical
composition can be delivered in a controlled release system.
In one embodiment, a pump may be used (see Langer, supra;
Sefton, 1987, CRC Crit. Ref. Biomed. Eng. 14:201; Buch-
wald 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 Con-
trolled Release, Langer and Wise (eds.), CRC Pres., Boca
Raton, Fla. (1974); Controlled Drug Bioavailability, Drug
Product Design and Performance, Smolen and Ball (eds.),
Wiley, New York (1984); Ranger and Peppas, J. Macromol.
Sci. Rev. Macromol. Chem. 23:61 (1983); see also Levy et
al., 1985, Science 228:190; During et al., 1989, Ann. Neurol.
25:351; Howard et al., 1989, J. Neurosurg. 71:105). In yet
another embodiment, a controlled release system can be
placed in proximity of the composition’s target, i.e., the
lung, thus requiring only a fraction of the systemic dose (see,
e.g., Goodson, in Medical Applications of Controlled
Release, supra, vol. 2, pp. 115-138 (1984)).

[0099] Other controlled release systems are discussed in
the review by Langer (Science 249:1527-1533 (1990)).

[0100] The pharmaceutical compositions of the present
invention comprise a therapeutically effective amount of
recombinant or chimeric CoV-HKU1, and a pharmaceuti-
cally acceptable carrier. In a specific embodiment, the term
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“pharmaceutically acceptable” means approved by a regu-
latory 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 com-
position 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 com-
position is administered intravenously. Saline solutions and
aqueous dextrose and glycerol solutions can also be
emploved as liquid carriers, particularly for injectable solu-
tions. 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, gly-
col, 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, magne-
sium stearate, sodium saccharine, cellulose, magnesium
carbonate, etc. Examples of suitable pharmaceutical carriers
are described in “Remington’s Pharmaceutical Sciences” by
E. W. Martin. The formulation should suit the mode of
administration.

[0101] In a preferred embodiment, the composition is
formulated in accordance with routine procedures as a
pharmaceutical composition adapted for intravenous admin-
istration to human beings. Typically, compositions for intra-
venous administration are solutions in sterile isotonic aque-
ous 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 lyo-
philized powder or water free concentrate in a hermetically
sealed container such as an ampoule or sachette indicating
the quantity of active agent. Where the composition is to be
administered by infusion, it can be dispensed with an
infusion bottle containing sterile pharmaceutical grade water
or saline. Where the composition is administered by injec-
tion, an ampoule of sterile water for injection or saline can
be provided so that the ingredients may be mixed prior to
administration.

[0102] 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 derived from sodium, potas-
sium, ammonium, calcium, ferric hydroxides, isopropy-
lamine, triethylamine, 2 ethylamino ethanol, histidine,
procaine, etc.

[0103] 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
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the disorder or condition, and can be determined by standard
clinical techniques. In addition, in vitro assays may option-
ally be employed to help identify optimal dosage ranges.
The precise dose to be employed in the formulation will also
depend on the route of administration, and the seriousness of
the disease or disorder, and should be decided according to
the judgment of the practitioner and each patient’s circum-
stances. However, suitable dosage ranges for intravenous
administration are generally about 20-500 micrograms of
active compound per kilogram body weight. Suitable dosage
ranges for intranasal administration are generally about 0.01
pe/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.

[0104] Suppositories generally contain active ingredient in
the range of 0.5% to 10% by weight; oral formulations
preferably contain 10% to 95% active ingredient.

[0105] 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 contain-
er(s) can be a notice in the form prescribed by a govern-
mental 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 anti-
body specific for the polypeptides 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 polypep-
tide or protein of the present invention, including those
shown in FIG. 2 (SEQ ID NOS:34-1318), FIG. 3 (SEQ ID
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, antibiot-
ics, analgesic, bronchodialaters, or other pharmaceutically
acceptable excipients.

[0106] The present invention further encompasses Kits
comprising a container containing a pharmaceutical compo-
sition of the present invention and instructions for use.

5.6 Detection Assays

[0107] The present invention provides a method for
detecting an antibody, which immunospecifically binds to
the CoV-HKUI, in a biological sample, for example blood,
serum, plasma, saliva, urine, etc., from a patient suffering
from 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,
SEQID NOS:1319-2918 shown in FIG. 3, or SEQ ID NO:2,
2921, 2923, 2925, 2927, 2929, 2931, 2933, 2935, 2937,

Feb. 16, 2006

2939, 2941, 2943, 2945, 2947, 2949, 2951, 2953, 2955,
2957, 2959, 2961, 2963, 2965, 2967, and/or 2970-4236
shown in FIG. 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 immu-
nofluorescent assay.

[0108] Anexemplary 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 detecting an epitope or
nucleic acid (e.g., mRNA, genomic RNA) of CoV-HKU1
such that the presence of CoV-HKU1 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 com-
prising 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.

[0109] In another preferred specific embodiment, the pres-
ence of CoV-HKUT1 is detected in the sample by an reverse
transcription polymerase chain reaction (RT-PCR) using the
primers that are constructed based on a partial nucleotide
sequence of the genome of CoV-HKUT1 or a genomic nucleic
acid sequence of SEQ ID NO:3 or 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 embodi-
ment, 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'-ATCATCATAC-
TAAAATGCT-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 inven-
tion 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
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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 thermal cycles, thereby allowing the quantita-
tive determination of the viral load in the sample based on
an amplification plot.

[0110] A preferred agent for detecting CoV-HKU1 is an
antibody that specifically binds a polypeptide of the inven-
tion 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.

[0111] The term “labeled”, with regard to the probe or
antibody, is intended to encompass direct labeling of the
probe or antibody by coupling (i.., 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 hybridiza-
tions, 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. Further-
more, in vivo techniques for detection of CoV-HKU1
include introducing into a subject organism a labeled anti-
body 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 autora-
diography.

[0112] 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-HKUI, e.g., a polypeptide of the
invention or mRNA or genomic RNA encoding a polypep-
tide of the invention, such that the presence of CoV-HKU1
or the polypeptide or mRNA or genomic RNA encoding the
polypeptide is detected in the sample, and comparing the
absence of CoV-HKU1 or the polypeptide or mRNA or
genomic RNA encoding the polypeptide in the control
sample with the presence of CoV-HKU1, or the polypeptide
or mRNA or genomic DNA encoding the polypeptide in the
test sample.

[0113] The invention also encompasses kits for detecting
the presence of CoV-HKU1 or a polypeptide or nucleic acid
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of the invention in a test sample. The kit, for example, can
comprise 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.

[0114] 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-HKUT1 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.

[0115] For oligonucleotide-based kits, the kit can com-
prise, for example: (1) an oligonucleotide, ¢.g., a detectably
labeled oligonucleotide, which hybridizes to a nucleic acid
sequence encoding a polypeptide of the invention or to a
sequence within the CoV-HKU1 genome or (2) a pair of
primers useful for amplifying a nucleic acid molecule con-
taining an CoV-HKUT1 sequence. The kit can also comprise,
¢.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 sub-
strate). 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. Each component of the kit is
usually enclosed within an individual container and all of the
various containers are within a single package along with
instructions for use.

6. EXAMPLES

[0116] The following examples illustrate the identification
of the novel CoV-HKUI. These examples should not be
construed as limiting.

METHODS AND RESULTS

[0117] As a general reference, Wiedbrauk D L & Johnston
S L G. (Manual of Clinical Virology, Raven Press, New
York, 1993) was used.

6.1 Example 1

6.1.1 Clinical Subject

[0118] 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

[0119] To produce a fusion plasmid for protein purifica-
tion, primers, 5-TTTTCCTTTT GCGGCCGCTTAAG-
CAACAGAGTCTTCTA-3' (SEQ ID NO:6) and 5'-CG-
GAATTC GATGTCTTATACTCCCGGT-3(SEQ ID NO:7)
were used to amplify the gene encoding the N protein of the
CoV-HKU1 by RT-PCR. The sequence coding for amino
acid residues 1 to 441 of the N protein was amplified and
cloned into the EcoRI and Notl sites of expression vector
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pET-28b(+) (Novagen, Madison, Wis., USA) in frame and
downstream of the series of six histidine residues. The
(His)s-tagged (SEQ ID NO:27) recombinant N protein was
expressed in E. coli and purified using the Ni**-loaded
HiTrap Chelating System (Amersham Pharmacia, USA)
according to the manufacturer’s instructions.

[0120] Western blot analysis was performed as follows:
Two-hundred ng of purified (His)q-tagged (SEQ ID NO:27)
recombinant N protein of CoV-HKU1 were loaded into each
well of a sodium dodecyl sulfate (SDS)—10% polyacryla-
mide gel and subsequently electroblotted onto a nitrocellu-
lose membrane (Bio-Rad, Hercules, Calif., USA). The blot
was cut into strips and the strips were incubated separately
with 1:2000 dilution of serum samples obtained during the
first, second, and fourth weeks of the patient’s illness. Serum
samples of two healthy blood donors were used as controls.
Antigen-antibody interaction was detected with an ECL
fluorescence system (Amersham Life Science, Buckingham-
shire, UK).

[0121] 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),-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. 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).

[0122] 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)-tagged (SEQ ID NO:27)
recombinant N protein for 12 h and then blocked in phos-
phate-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 ul per well and incubated at 37° C. for 2 h.
After washing with washing buffer five times, 100 ul per
well of 1:4000 diluted horse radish peroxidase-conjugated
goat anti-human IgG antibody (Zymed Laboratories Inc.,
South San Francisco, Calif., USA) were added to the wells
and incubated at 37° C. for 1 h. After washing with washing
buffer five times, 100 gl of diluted 3,3',5,5'-tetramethylben-
zidine (Zymed Laboratories Inc.) were added to each well
and incubated at room temperature for 15 min. One hundred
microliters 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.

[0123] Box titration was carried out with different dilu-
tions of (His)s-tagged (SEQ ID NO:27) recombinant N
protein coating antigen and serum obtained from the fourth
week of the patient’s illness. The results identified 20 ng and
80 ng of purified (His),-tagged recombinant N protein per
ELISA well as the ideal amount for plate coating and 1:1000
and 1:20 as the most optimal serum dilution for IgG and IgM
detection, respectively.

[0124] To establish the baseline for the tests, serum
samples (diluted at 1:1000 and 1:20 for IgG and IgM,
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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,, 5, 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).

6.1.3 RT-PCR and Real Time Quantitative PCR

RT-PCR Assay

[0125] An RT-PCR was developed to detect the CoV-
HKU1 sequence from NPA samples. Total RNA from clini-
cal samples was reverse transcribed using random hexamers
and cDNA was amplified using primers 5-GGTTGGGAC-
TATCCTAAGTGTGA-3' (SEQ ID NO:4) and 5-CCAT-
CATCAGATAGAATCATCATA-3' (SEQ ID NO:5), which
were constructed based on the RNA-dependent RNA poly-
merase-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).

[0126] The summary of a typical RT-PCR protocol is as
follows:

[0127] 1. RNA Extraction

[0128] RNA from 140 ul of NPA samples was extracted by
QIAquick® viral RNA extraction kit and was eluted in 50 ul
of elution buffer.

[0129] 2. Reverse Transcription

RNA 115

0.1 M DTT 2ul

5 x buffer 4 ul

10 mM dNTP 1u

Superscript I, 200 Ujul (Invitrogen) 14l

Random hexamers, 0.3 ug/ul 0.5 1l

Reaction condition 42° C., 50 min

94° C., 3 min

4°C.

[0130] 3. PCR

[0131] cDNA generated by random primers was amplified
in a 50 gl reaction as follows:

cDNA 2 ul
10 mM dNTP 0.5 ul
10 x buffer Sul
25 mM MgCl, S ul
25 uM Forward primer 0.5 ul
25 uM Reverse primer 0.5 ul
AmpliTaq Gold ® polymerase, 5 U/ul (Applied 0.25 ul
Biosystems)

Water 36.25 ul
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[0132] Thermal-cycle condition: 95° C., 10 min, followed
by 40 cycles of 95° C., 1 min; 50° C. 1 min; 72° C., 1 min.

[0133]

[0134] Primers were designed based on the RNA-depen-
dent RNA polymerase encoding sequence (SEQ ID NO:1) of
the CoV-HKU1.

4. Primer Sequences

Forward primer:

5' -GGTTGGGACTATCCTAAGTGTGA-3"' (SEQ ID NO: 4)

Reverse primer: and

5'-CCATCATCAGATAGAATCATCATA-3' (SEQ ID NO: 5)

Product size:
440 bps

[0135]

[0136] Total RNA from 140 ul of nasopharyngeal aspirate
(NPA) was extracted by QIAamp® virus RNA mini kit
(Qiagen) as instructed by the manufacturer. Ten #l of eluted
RNA samples were reverse transcribed by 200 U of Super-
script® 1II reverse transcriptase (Invitrogen) in a 20 ul
reaction mixture containing 0.15 ug of random hexamers, 10
mmol/L. DTT, and 0.5 mmol/L ANTP, as instructed. Comple-
mentary DNA was then amplified in a SYBR® Green 1
fluorescence reaction (Roche, Ind.) mixtures. Briefly, 20 ul
reaction mixtures containing 2 #l of cDNA, 3.5 mmol/L.
MgCl,, 0.25 umol/L of forward primer [5-GGTTGGGAC-
TATCCTAAGTGTGA-3' (SEQ ID NO:4)] and 0.25 umol/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

Real-Time Quantitative PCR Assay
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50 cycles of 95° C., 10 min; 57° C., 5 sec; 72° C. 9 sec].
Plasmids containing the target sequence were used as posi-
tive 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
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).

[0137] The amount of CoV-HKU1 RNA in the nasopha-
ryngeal aspirates was followed weekly. Quantitative RT-
PCR showed that the amounts of CoV-HKU1 RNA were
8.5x10 and 9.6x10° copies per ml in two nasopharyngeal
aspirates collected in the first week of the illness, 1.5x105
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

[0138] The genome of CoV-HKUT1 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 pre-
dicted chymotrypsin-like protease (3CLP*°), RNA dependent
RNA polymerase (Pol), helicase (Hel), hemagglutinin-es-
terase (HE), spike (S), envelope (E), membrane (M), and
nucleocapsid (N) proteins of CoV-HKU1 and the corre-
sponding proteins of other coronaviruses

TABLE 1

Genome features Pairwise amino acid identity (%)

Coronaviruses®  Size (bases) G + Ccontent 3CLF® Pol Hel HE S E M N
Group 1
HCoV-229E 27317 0.38 45 54 55 — 31 26 35 28
PEDV 28033 0.42 44 56 55 — 30 34 37 37
PTGV 28586 0.38 45 57 57 — 32 34 37 27
CCoV —_ —_ —_ — — — 31 32 36 27
HCoV-NL63 27553 0.34 43 54 54 — 30 28 32 28
Group 2
CoV-HKU1 29926 0.32 — - = = = = = —
HCoV-0C43 30738 0.37 82 87 8 57 60 54 76 58
MHV 31357 0.42 85 90 8 50 61 57 B84 68
BCoV 31028 0.37 84 88 8 56 61 55 76 57
SDAV — — — — — 50 61 60 77 62
ECoV — — — — — 53 61 56 78 59
PHEV — — — — — 54 61 54 77 57
Group 3
IBV 27608 0.38 41 57 — 32 28 38 27
SARS-CoV 29751 0.41 48 65 63 — 33 27 34 31

#HCoV-229E, human coronavirus 229E; PEDV, porcine epidemic diarrhea virus; PTGV, por-
cine transmissible gastroenteritis virus; CCoV, canine enteric coronavirus; HCoV-NL63,
human coronavirus NL63; HCoV-OC43, human coronavirus OC43; MHYV, murine hepatitis
virus; BCoV, bovine coronavirus; SDAV, rat sialodacryoadenitis coronavirus; ECoV, equine
coronavirus NC99; PHEV, porcine hemagglutinating encephalomyelitis virus; IBV, infectious
bronchitis virus; SARS-CoV, SARS coronavirus
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[0139] The genome organization is the same as other
coronaviruses, with the characteristic gene order 5'-repli-
case, S, E, M, N-3'. Both 5' and 3' ends contain short
untranslated regions. The 5' end of the genome consists of a
putative 5' leader sequence. A putative transcription regula-
tory sequences (TRS) motif, 5-CUAAAC-3', was found at
the 3' end of the leader sequence and precedes each trans-
lated ORF except ORF4 and ORF6 which encodes the
putative E protein. Table 2 shows the putative transcription
regulatory sequences in the genome of CoV-HKUT1.

TABLE 2
Number
of
base
up=- SEQ
stream ID
of AUGORF TRS sequence NO.
-140 Leader UUARAUCUAAACUUUUUAA (127) 8
AUG
-7 Hemagglu-  UUAAAUCUAAACU AUG 9
tinin
esterase
-6 Spike UUAAAUCUAAAC AUG 10
-13 ORF 5 UUAAAUCUAAACUUUAUUU AUG 11
-9 Membrane CUAAAUCUAAACAUU AUG 12
—-13 Nucleocap- UUAAAUCUAAACUAUUAGG AUG 13
sid
-35 ORF 9 UUAAAUCUAAACUAUUAGGAUGUCUUAU 14

ACUCCCGGUCAUU AUG

[0140] As in SDAV (Sialodacryoadenitis virus) and MHV
(mouse hepatitis virus), ORF6 may share the same TRS with
ORF 5, suggesting that the translation of the E protein is
cap-independent, possibly via an internal ribosomal entry
site. The 3' untranslated region contains a predicted
pseudoknot structure 59-119 bp downstream of N gene. This
pseudoknot structure is highly conserved among coronavi-
ruses and plays a role in coronavirus RNA replication.

[0141] 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 (3CLP), replicase, heli-
case, haemagglutinin-esterase (HE), S, E, M and N, are
shown in FIGS. 5A and 5B.

TABLE 3
No. of
No.of  amino Candidate

ORFs Start-end (base) bases acids Frame TRS
ORF 1la 206-13600 13395 4465 2 —
ORF 1b 13600-21753 8154 2717 +1 —
HE (ORF 2)  21773-22933 1161 386 +2  Strong
S (ORF 3) 2294227012 4071 1356 +1  Strong
ORF 4 26960-27070 111 36 +2  None
ORF 5 2705127380 330 109 +3  Strong
E (ORF 6) 27373-27621 249 82 +1  None
M (ORF 7) 27633-28304 672 223 +3  Strong
N (ORF 8) 2832029645 1326 441 +3  Strong
ORF 9 28342-28959 618 205 +1  Strong
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[0142] The replicase 1a ORF (bases 206-13600) and rep-
licase 1b ORF (bases 13600-21753) occupy 21.5 kb of the
CoV-HKU1 genome. Similar to other coronaviruses, a frame
shift interrupts the protein-coding regions and separates the
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 PLP2"", 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 (UWUAAAC) upstream of a pseudoknot
structure at the junction of ORF 1 a 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 chymot-
rypsin-like protease (3CLP™), replicase (Rep), helicase
(Hel), hemagglutinin-esterase (HE), spike (S), envelope (E),
membrane (M), and nucleocapsid (N) proteins of CoV-
HKU1 and the corresponding proteins of other coronavi-
ruses.

TABLE 4

Pairwise amino acid identity (%)

Group Virus 3CLF® 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 3 36 27
HCoV-NL63 43 54 54— 30 28 32 28

2 HCoV-OC43 82 87 8 57 60 54 76 58
MHV 85 89 87 50 58 55 78 60

BCoV 84 8 8 56 61 55 76 57

SDAV — —  — 50 61 60 77 62

ECoV — — — 53 61 56 78 59

PHEV — —  — 54 61 54 77 57

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

CoV

HCoV-229E = human coronavirus 229E;

PEDV = porcine epidemic diarrhea vims;

PTGV = porcine transmissible gastroenteritis virus;
CCoV = canine enteric coronavirus;

HCoV-NL63 = human coronavirus NL63;
HCoV-0C43 = human coronavims OC43;

MHYV = murine hepatitis virus;

BCoV = bovine coronavirus;

SDAV = rat sialodacryoadenitis coronavirus;
ECoV = equine coronavirus NC99;

PHEV = porcine hemagglutinating encephalomyelitis virus;
IBV = infectious bronchitis virus;

SARS-CoV = SARS coronavirus

[0143] The catalytic histidine and cysteine amino acid
residues, conserved among the 3CLP™ in all coronaviruses,
are present in the predicted 3CLP* 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
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encode NDDEDVVTGD (SEQ ID NO:15), followed by two
30-base regions that encode NNDEEIVIGD (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.

[0144] ORF 2 (bases 21773-22933) encodes the predicted
HE glycoprotein with 386 amino acids. The HE protein of
CoV-HKULI 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 INTERPRO accession no.
[PR007142). 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, PEAM and Inter-
ProScan 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, respec-
tively, PHDhtm analysis of the ORF shows only one trans-
membrane 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-HKUI 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 (NES),
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.

[0145] OREF 3 (bases 22942-27012) encodes the predicted
S glycoprotein (PFAM accession no. PF01601) with 1356
amino acids. The S protein of CoV-HKU1 has 58-61%
amino acid identities with the S proteins of other Group 2
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-HKU1 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 coronavi-
ruses (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 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
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to 1083 (HR1) and 1250 to 1297 (HR2), identified by
multiple alignments with other coronaviruses, are present. In
MHY, it has been confirmed that the receptor for its S protein
binding is CEACAMI, a member of the carcinoembryonic
antigen (CEA) family of glycoproteins in the immunoglo-
bulin superfamily. Furthermore, it has been shown, by
site-directed mutagenesis, that three conserved regions (sites
I, 1L, and 11I) 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-HKUT1 could be a member
of the CEA family on the surface of the cells in the
respiratory tract. On the other hand, for HCoV-OC43, it has
been shown in vitro that the receptor for the S protein is a
sialic acid. However, the amino acid residues on the S
protein of HCoV-OC43 that are important for receptor
binding are not well defined.

[0146] ORF 4 (bases 26960-27070) encodes a predicted
protein with 36 amino acids. This ORF overlaps with the
OREF that encodes the S protein. This ORF is not present in
other coronaviruses and BlastP analysis of the ORF does not
show any hits.

[0147] ORF 5 (bases 27051-27380) encodes a predicted
protein with 109 amino acids. This ORF overlaps with the
OREF that encodes the E protein. PFAM analysis of the ORF
shows that the predicted protein is a member of the coro-
navirus 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 corre-
sponding proteins of other Group 2 coronaviruses.

[0148] OREF 6 (bases 27373-27621) encodes the predicted
E protein with 82 amino acids. The E protein of CoV-HKU1
has 54-60% amino acid identities with the E proteins of
other Group 2 coronaviruses, but has fewer than 35% amino
acid identities with the E proteins of Group 1, Group 3, and
SARS-CoV (Table 4 and FIG. 5B). PFAM and InterProScan
analyses of the ORF show that the predicted E protein is a
member of the non-structural protein NS3/Small envelope
protein E (NS3_envE) family (PFAM accession no.:
PF02723). SignalP analysis predicts the presence of a trans-
membrane anchor (probability 0.995). TMpred analysis of
the ORF shows two transmembrane domains at positions 16
to 34 and 39 to 59, and TMHMM analysis of the ORF shows
two transmembrane domains at positions 10 to 32 and 39 to
58, consistent with the anticipated association of the E
protein with the viral envelope. Both programs predict that
both the N and C termini are located on the surface of the
Virus.

[0149] ORF 7 (bases 27633-28304) encodes the predicted
M protein with 223 amino acids. The M protein of CoV-
HKUT1 has 76-78% amino acid identities with the M proteins
of other Group 2 coronavirus, but has fewer than 40% amino
acid identities with the M proteins of Group 1, Group 3, and
SARS-CoV (Table 4 and FIG. 5B). PEAM analysis of the
ORF shows that the predicted M protein is a member of the
coronavirus matrix glycoprotein (Corona_M) family (PFAM
accession no.: PF01635). SignalP analysis predicts the pres-
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ence of a transmembrane anchor (probability 0.926).
TMpred analysis of the ORF shows three transmembrane
domains at positions 21 to 42, 53 to 74, and 77 to 98.
TMHMM analysis of the ORF shows three transmembrane
domains at positions 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.

[0150] OREF 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 coronavi-
ruses, 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).

[0151] ORF 9 (bases 28342-28959) encodes a hypotheti-
cal 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 coro-
navirus 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.

[0152] We report the characterization and complete
genome sequence of a novel coronavirus detected in the
nasopharyngeal aspirates of patients with pneumonia. The
clinical significance of the virus in the first patient was
evident by the high viral loads in the patient’s nasopharyn-
geal 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 fall in viral load was accompanied by the
recovery from the illness and development of specific anti-
body response to the recombinant N protein of the virus.
Similar to other recently discovered viruses, such as hepa-
titis 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-OC43. 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-HKUT 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 nasopharyn-
geal 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-HKUL is not only inciden-
tally found in one patient, but a previously unrecognized
coronavirus associated with pneumonia.

[0153] Genomic analysis has reveals that CoV-HKUT is a
Group 2 coronavirus. The genome organization of CoV-
HKU1 concurs with those of other coronaviruses, with the
characteristic gene order, i.c., 5'-replicase, S, E, M, N-3,
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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’ untrans-
lated region. In contrast to coronaviruses of other groups,
CoV-HKUI1 contains certain features that are characteristics
of Group 2 coronaviruses, including the presence of HE,
ORF 35, and N2. Phylogenetic analysis of the 3CLP*, rep-
licase, helicase, S, E, M, and N proteins showed that these
genes of CoV-HKU1 were clustered with the corresponding
genes in other Group 2 coronaviruses. However, the proteins
of CoV-HKU1 formed distinct branches in the phylogenetic
trees, indicating that CoV-HKU1 is a distinct member of the
group, and is not very closely related to any other known
members of Group 2 coronaviruses (FIGS. 4A and 4B).

[0154] In addition to phylogenetic analysis of the putative
proteins, CoV-HKU1 exhibits certain features that are dis-
tinct from other Group 2 coronaviruses. Compared to other
Group 2 coronaviruses, there is a deletion of about 800 bps
between the replicase ORF 1b and the HE ORF 2 in
CoV-HKUI1. In other Group 2 coronaviruses, including
MHYV, SDAYV, HCoV-OC43 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-HKUT1 indicates that this is probably a non-essential
gene of coronavirus. In addition to the deletion, the N-ter-
minal 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 compo-
sitions, 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 DGGAQP-
PKSG (SEQ ID NO:20). In the case of Plasmodium falci-
parum, 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 per-
formed to delineate the antigenic properties, biological role,
and possible clinical usefulness of the repeat in the PLP of
CoV-HKU1.

[0155] 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 (H5N1) that was acquired in Fujian, were
diagnosed in Hong Kong, which provided an early warning
of the impending disease threat for humans and poultry in
Southeast Asia that followed in 2004. For the SARS epi-
demic, although both epidemiological and genomic evi-
dence revealed that the disease had first occurred in southern



US 2006/0034853 Al

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, Viet-
nem, and the United States of America. As for emerging
bacterial infections, 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 respira-
tory 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

[0156] We prospectively collected nasopharyngeal aspi-
rates (NPAs) from patients with community-acquired pneu-
monia 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-HKUT1 specific primers. The
epidemiological, clinical, laboratory and radiological fea-
tures 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 nasopha-
ryngeal 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

[0157] 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 [Mar. 22, 2003 (beginning
of SARS epidemic in Hong Kong)—Mar. 21, 2004] for
detection of SARS-CoV but negative for SARS-CoV RNA
by RT-PCR were included in the study. Community-ac-
quired poneumonia is defined as symptoms and signs con-
sistent with an acute lower respiratory tract infection asso-
ciated 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 physi-
cians. The RNA extracted from the NPAs was subject to
RT-PCR for influenza A virus and human metapneumovirus
(Peiris TS M et. al., Lancer 2003; 361: 1319-25). Available
stored serum samples were subject to serological assays for
detection of antibodies against Mycoplasma, Chlamydia,
Legionella and SARS-CoV by SERODIA-MYCO 1I
(Fujirebio Inc., Tokyo, Japan), Chlamydia pneumoniae MIF
IgG (Focus technologies, Cypress, Calif., USA), indirect
immunofluorescence (MRL, San Diego, Calif., USA) and
our recently developed enzyme-linked immunosorbent
assay (ELISA), respectively (Woo P CY et al., Lancet 2004;
363:841-5).

[0158] To determine the possible risk factors associated
with CoV-HKU1 pneumonia, two age- and sex-matched
controls per patient with CoV-HKU1 pneumonia were ran-
domly selected from those with community-acquired pneu-
monia but their NPAs negative for CoV-HKU1. Controls
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were within five years older or younger than the correspond-
ing patients with CoV-HKU1 pneumonia, and were admitted
within 15 days before or after admission of the correspond-
ing 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

[0159] Viral RNA was extracted from NPAs using
QIAamp Viral 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 imme-
diately 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

[0160] A 453-bp fragment of the RNA dependent RNA
polymerase (pol) gene of CoV-HKU1 was amplified by
RT-PCR using CoV-HKU1 specific primers, 5-AAAG-
GATGT-TGACAACCCTGTT-3' (LPW1926; SEQ ID
NO:2968) and 5'-ATCATCATACTAAAATGC-TTACA-3'
(LPW1927; SEQ ID NO:2969) designed by multiple align-
ment of the nucleotide sequences of the pol genes of the two
CoV-HKU1 (Woo, P C. 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 11
kit (Invitrogen, San Diego, Calif., USA) according to manu-
facturer’s instructions. The PCR mixture (50 ul) contained
cDNA, PCR buffer (10 mM Tris-HCI pH 8.3, 50 mM KClI,
3 mM MgCl, and 0.01% gelatin), 200 uM of each dNTPs
and 1.0 U Taq polymerase (Boehringer Mannheim, Ger-
many). 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-Elmer Cetus, Gouda, The Netherlands). Dis-
tilled water was used as the negative control. To ensure the
high specificity of the CoV-HKU1 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-HKU1 specific prim-
ers.

[0161] 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 Man-
nheim, 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 #g/ml) for 15 minutes,
rinsed and photographed under ultraviolet light illumination.

[0162] 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, Calif, 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, P
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C. et al.,J. of Virol,, 2005, p. 884-895) and those of the pol
genes of coronaviruses in the GenBank database.

6.2.4 ELISA Using Recombinant Nucleocapsid
Protein of CoV-HKU1

[0163] The ELISA-based IgG and IgM antibody tests were
performed according to our published protocol (Woo, P C. et
al., J. of Virol, 2005, p. 884-895). Briefly, each well of a
Nunc immunoplate (Roskilde, Denmark) was coated with
purified (His),-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),-tagged (SEQ ID NO: 27) recombinant
N protein-coated plates in a total volume of 100 gl and
incubated at 37° C. for 2 h. After washing with washing
buffer five times, 100 gl 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, Calif., USA) were added to the wells
and incubated at 37° C. for 1 h. After washing with washing
buffer five times, 100 gl diluted 3,3',5,5'-tetramethylbenzi-
dine (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

[0164] 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 align-
ment of the regions encoding the pol, S and N genes in the
genomes of the two CoV-HKU1 (Woo, P C. et al., J. of
Virol., 2005, p. 884-895) and those of other group 2 coro-
naviruses and additional primers designed from the results
of the first and subsequent rounds of sequencing. Sequences
were assembled and manually edited to produce the com-
plete 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, P C. et al,,
J. of Virol., 2005, p. 884-895) and other group 2 coronavi-
ruses. Phylogenetic tree construction was performed using
PileUp method with GrowTree (Genetics Computer Group,
Inc.).

6.2.6 Animal Surveillance

[0165] Two hundred and eight nasopharyngeal swabs and
faecal samples from 56 wild and domestic animals [includ-
ing Chinese ferret-badger (Melogale moschata), domestic
cat (Felis catus), hog-badger (Arctonyx collaris), masked
palm civet (Paguma larvata), racoon dog (Nyctereutes pro-
cyonoides), Chinese pygmy dormouse (Typhlomys
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cinereus), common pangolin (Manis pentadactyla), nutria
(Myocastor coypus), dog (Canis familiaris), rabbit (Lep-
oridae family), snake (Serpentes suborder) and bat (Micro-
chiroptera 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-HKUT1 specific primers (LPW1926; SEQ ID
NO:2968 and LPW1927; SEQ ID NO:2969) and protocol
described above.

6.2.7 Results
Clinical and Laboratory Characteristics

[0166] 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-
HKU1 from the reported index patient (patient no. 5)
described in Example 1 above (FIG. 11) (Woo, P C. et al.,
J. of Virol., 2003, 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.

[0167] The epidemiological, clinical and radiological
characteristics of the 10 patients, including patient no. 5
(Woo, P C. 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. Eight had underlying diseases, and four had under-
lying 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. 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 P C Y 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. preumoniae, C. prneumoniae,
C. psittact, L. pneumnophila 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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TABLE 5
Patient no.
Characteristics 1 2 3 4 5
Month/Year Mar/03 Apr/03 May/03 Jan/04 Jan/04
Sex/Age F/35 M/66 M/13 M/75 M/71
Ethnic origin Chinese Arabian Chinese Chinese Chinese
Underlying - Diabetes Asthma, situs ~ Hypertension Chronic
diseases mellitus, old inversus, obstructive
myccardial  dextrocardia airway
infarction, disease,
gastric hyperlipidaemia,
lymphoma abdominal
aortic
aneurysm
History of - - Shenzhen, Guangdong, Shenzhen,
travel within China China China
two weeks
of disease
onset
History of - - - + +
smoking
Clinical features
Fever + - + - +
Chills - - - - +
Rigor - - - - -
Myalgia - - - - -
Headache - - - - +
Cough + - + + +
Sputum - - + + +
production
Dyspnoea - + - + -
Pleurisy - - - - -
Rhinorrhoea - - - - +
Sore throat + - - - +
Oxygen 99 83 100 99 9
saturation
on room
air (%)
Chest RLZ airspace  Bilateral IMZ and LLZ airspace LLZ airspace
radiograph shadows airspace LLZ airspace  shadows shadows
features shadows shadows
Outcome Survived Died Survived Survived Survived
Duration of 2 Died on day 3 7 5
hospitalization 12
(no. of days)
Patient no.
Characteristics 6 7 8 9 10
Month/Year Jan/04 Jan/04 Jan/04 Mar/04 Mar/04
Sex/Age F/96 M/78 M/68 F/83 M/72
Ethnic origin Chinese Chinese Chinese Chinese Chinese
Underlying Hypertension  Chronic - Chronic Prostate
diseases obstructive abstructive carcinoma,
airway airway cerebrovascular
disease, disease, accident,
diabetes parathyroid diabetes
mellitus adenoma, mellitus
dementia
History of - - Guangdong, - -
travel within China
two weeks
of disease
onset
History of - + - + +
smoking
Clinical features
Fever + + + + +
Chills - - - - -
Rigor - - - - -
Myalgia - - - - -

Headache - - - - -
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TABLE 5-continued
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Cough - + + - +
Sputum - + + - +
production

Dyspnoea - + + + +
Pleurisy - - - - -
Rhinorrhoea - - - -

Sore throat - - - - -
Oxygen 97 97 95 99 88
saturation

on room

air (%)

Chest RLZ airspace  LLZ airspace RMZ RLZ airspace  Bilateral
radiograph shadows shadows airgpace shadows airspace
features shadows shadows
Outcome Survived Survived Survived Survived Died
Duration of 7 13 5 6 Died on day 6
hospitalization

(no. of days)

+ = present;

- = absent;

RUZ = right upper zone;
LUZ = left upper zone;
RMZ = right middle zone;
LMZ = left middle zone;
RLZ = right lower zone;
LLZ = left lower zone

[0168] In comparison with age- and sex-matched controls
with non-CoV-HKU1 pneumonia, no epidemiological, clini-
cal, haematological, serum biochemical and radiological
risk factors were identified in patients with CoV-HKU1
pneumonia (Table 6).

TABLE 6

Pneumonia*

HCoV- Non-
HKU1 HCoV-
(n=10) HKU1 (n =20) P value

Characteristics
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 2 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 (><109/1) 240 292 0.20
Serum biochemical features

Sodium (mmol/T) 136 137 0.59
Potassium (mmol/l) 39 4.0 0.42
Creatinine (¢mol/l) 2 76.5 0.06
Urea (mmol/l) 5.25 4.9 0.62
Albumin (g/1) 37 38 0.59
Globulin (g/]) 365 30 0.07
Bilirubin (mol/l) 12 10 1.00

TABLE 6-continued

Pneumonia*

HCoV- Non-
HKU1 HCoV-
(n =10) HKU1 (n =20) P value

ALT (U/]) 20 17 042
Alkaline phosphatase (U/1) 102 91 0.95
Oxygen saturation on room air (%) 96 98 0.86
Radiclogical 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.

[0169] Two of the 10 patients died of CoV-HKU1 pneu-
monia. 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), thrombocy-
topenia (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 5 days after admission.
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[0170] The clinical, laboratory and radiological character-
istics 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 radio-
graph.

TABLE 7
Outcome*
Survived
(n=8) Died(@®=2) Pvalue
Characteristics
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 1 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°71) 0.7 0.3 0.04
Platelet count (x10%/1) 292 200.5 0.79
Serum biochemical features
Sodium (mmol/T) 137.5 134 0.11
Potassium (mmol/l) 39 45 0.06
Creatinine (mol/l) 79 76.5 0.69
Urea (mmol/l) 4.6 10.75 0.19
Albumin (g/l) 385 2 0.04
Globulin (g/]) 30 30 1.00
Bilirubin (pemol/l) 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 o 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.

RT-PCR and Sequencing of the Complete RNA-Dependent
RNA Polymerase, Spike and Nucleocapsid Genes of Coro-
navirus-HKU1 and Phylogenetic Analysis

[0171] The complete pol (FIG. 11), S (FIG. 13) and N
(FIG. 14) genes of CoV-HKU1 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 synony-
mous and non-synonymous mutations respectively (FIG.
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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 (geno-
type A, FIGS. 16B and 16C) and those of the other two also
showed similar sequences (genotype B, FIGS. 16B and
16C). For the CoV-HKUT1 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-HKUT1 of genotype A were also
clustered together (FIG. 15A). Interestingly, the seven CoV-
HKUT1 of genotype A were from seven patients with under-
lying 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

[0172] 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

[0173] CoV-HKU1, a novel group 2 coronavirus, is asso-
ciated 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 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, P C. 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 genu-
ine, 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 nucle-
otide sequences in the NPAs from the different patients.
Moreover, the clinical significance of CoV-HKU1 was fur-
ther confirmed by the presence of specific antibody
responses in all six patients whose serum samples were
available.

[0174] Similar to HCoV-229E, HCoV-OC43 and HCoV-
NL63, CoV-HKUT1 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 pneumo-
nia were old (80% older than 65) with major underlying
diseases, especially those of the respiratory and cardiovas-
cular systems. In order to study the phylogeny and relation-
ships among the 10 CoV-HKU1, we sequenced the pol, S
and N genes of the nine CoV-HKU1 cases which provided
adequate amount of RNA. Combined with the data of partial
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sequencing of the pol 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-HKU1 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 viru-
lence. To investigate for the possibility of an animal reser-
voir of CoV-HKU1, 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 probably a human coronavirus,
and propose to rename CoV-HKU1 as human coronavirus
HKU1 (HCoV-HKU1).

[0175] 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 J S M et al., Lancer
2003; 361: 1319-25; Peiris J S M et al., Lancer 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 presenta-
tion, as compared to only about 20% of patients with
SARS-CoV pneumonia at initial presentation (Peiris J S M
et al., Lancer 2003; 361: 1319-25), patients with HCoV-
HKU1 pneumonia often recovered quickly, but patients with
SARS-CoV pneumonia deteriorated after 7-10 days (Peiris
J S M et al., Lancer 2003; 361:1319-25; Peiris J S M et al.,
Lancer 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-
HKU1 pneumonia had his peak viral load at around day 3
after onset of illness (Woo, P C. et al., J. of Virol,, 2005, p.
884-895). Morcover, only one of the patients had extrapul-
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monary symptoms and all available extrapulmonary speci-
mens (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 J S M et al.,
Lancer 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 corre-
sponding systems (Hung, I F N 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.

[0176] Despite the relatively mild disease in most patients,
HCoV-HKU1 pneumonia is associated with mortality in a
minority of patients who had lower haemoglobin concen-
tration, monocyte count, serum albumin and oxygen satu-
ration on admission and more extensive involvement on
chest radiograph. As in most cases of pneumonia, more
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 carcinoma of the prostate in
the other) and cardiovascular disease (old myocardial infarct
in one and cerebrovascular accident in the other).

7. MARKET POTENTIAL

[0177] The two genomic types of CoV-HKU1 are com-
pletely sequenced. These sequences allow the development
of various diagnostic tests and therapeutic methods as
described hereinabove. In addition, the genetic information
of CoV-HKU1 is extremely important and valuable for
clinical and scientific research applications.

8. EQUIVALENTS

[0178] 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
experimentation. Such equivalents are intended to be
encompassed by the following claims.

[0179] All publications, patents and patent applications
mentioned in this specification are herein incorporated by
reference into the specification.

[0180] Citation or discussion of a reference herein shall
not be construed as an admission that such is prior art to the
present invention.

SEQUENCE LISTING

The patent application contains a lengthy “Sequence Listing” section. A copy of the “Sequence Listing” is available in
electronic form from the USPTO web site (http://seqdata.uspto.gov/?pageRequest=docDetail&DocID=US20060034853A1).
An electronic copy of the “Sequence Listing” will also be available from the USPTO upon request and payment of the

fee set forth in 37 CFR 1.19(b)(3).
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What is claimed:

1. An isolated nucleic acid molecule comprising the
nucleotide sequence of SEQ ID NO:2919, a complement
thereof, or a fragment thereof.

2. An isolated nucleic acid molecule comprising a nucle-
otide sequence that encodes a replicase gene of CoV-HKU1.

3. The nucleic acid molecule of claim 2 comprising the
nucleotide sequence of SEQ ID N0:2920, 2922,2924, 2926,
2928, 2930, 2932 or 2934.

4. An isolated nucleic acid molecule comprising a nucle-
otide sequence that encodes a spike gene of CoV-HKU 1.

5. The nucleic acid molecule of claim 4 comprising the
nucleotide sequence of SEQ ID N0:2936, 2938, 2940, 2942,
2944, 2946, 2948 or 2950.

6. An isolated nucleic acid molecule comprising a nucle-
otide sequence that encodes a nucleocapsid gene of CoV-
HKUI.

7. The nucleic acid molecule of claim 6 comprising the
nucleotide sequence of SEQ ID NO:2952, 2954, 2956, 2958,
2960, 2962, 2964 or 2966.

8. An isolated 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 exhib-
ited by a polypeptide encoded by the nucleic acid molecule
of claim 1.

9. A vector comprising the nucleic acid molecule of claim
1.
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10. A vector comprising the nucleic acid molecule of
claim 2.

11. A vector comprising the nucleic acid molecule of
claim 4.

12. A vector comprising the nucleic acid molecule of
claim 6.

13. A host cell comprising the vector of claim 9.

14. A host cell comprising the vector of claim 10

15. A host cell comprising the vector of claim 11.

16. A host cell comprising the vector of claim 12.

17. An isolated polypeptide encoded by the nucleic acid
molecule of claim 1.

18. An isolated polypeptide encoded by the nucleic acid
molecule of claim 2.

19. An isolated polypeptide encoded by the nucleic acid
molecule of claim 4.

20. An isolated polypeptide encoded by the nucleic acid
molecule of claim 6.

21. A nucleic acid molecule encoding the polypeptide of
claim 17.

22. A nucleic acid molecule encoding the polypeptide of
claim 18.

23. A nucleic acid molecule encoding the polypeptide of
claim 19.

24. A nucleic acid molecule encoding the polypeptide of
claim 20.



