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Bl A
BEa&fm AER- - HERE  LAEBEE - RILBFE -
RERBE2RELS  HEHAEABKYEE-—THNESE —BX
LREREECREREGH  Sw: "EEFE - TEXR  HHEM
i B & =

BAMREEEARY2ERBIE (BFRK) © RIBI
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(16)

7 Bl R 4 (Ribi Inc.) -~ A - G ELERE - KBHi
AR > BB KILMKBE > B : Freund's T2 WU R T %2
W B - R R £ R ¥ ( CytRx, Atlanta GA) -~ SAF-M " (
Chiron, Emeryville CA) -~ AMPHIGEN®{k % - 2 % - Quil
A fEEE - QS-21 ( Cambridge Biotech Inc., Cambridge
MA) - RHEEEBZDE  -EBEBEREB A WxiEBk
B -FER  RKREBEABRBRBEZCRIABENBSERX (2418
BHEM) c BREBXR - MBEE_K % -

—HREEFTEEREFREIEEESBEY 1 x 10°
LE#H 1 x 10" FHBHN BELZ I EIwHBER
7 05 B SEFRF HEABRITIEUNREREREDNR
EREEEUTAHAAENEBMAE EEEFPERERRFREZ
DNA 8 RNA 5 F8 - BEBEBEE -—BKMEZ2NMNRHKHE 0.1 @
RIEFEH S 0OERI/IZEFH -

MRNEBRRBE AHBEsHIADITRIELSRYD
BoAEE -fla ZEARYITURSEAERNE HYE
HAKBRISPHUBOER  HERBRAERLZBREBEHSERS
BB ER S REZBEOEARY —BREZ2HEIFEY 4T
UEAEFHAENRRTE BR PUEBREKXKIUR
HEPES » & & T & & & -

ABEHZIEBEAKYITERBEHDUBERERNTENRE
HHRYRFRENREAIHESBSI RN ER - B K HK
RUBEEHVYHAKABIBHERZ HE -

AEBEOTAZBH T EN  #AXAZTHEEAXREBESHY
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(17)

REERLHAARKBLEENREE HAEEBELATHA
plan - O - 2EFA - AR  HEBERB - K8
e -~ EERY  KTH EBMNXXEBEMEARBRE =
BEZCHES  NUKEAZRZEMER HEEBEEETREE

~

HERENES Z&E -

[ 5575 X )
ABEHE-FLHHATIEBEFRNA (EIFRH)

B p 1

Bl E 7 BVDV2 B S3637T 2 AMIMRE AMVZIAE -

Bl £ BVDV2-53637 2 NS2-3 EH S5 2 F ¥ » LLE
HLURENELERZIATAHEBEEAZINLE - B 58
RNA K 670 @8 & 2 RT-PCR EY » HFEHE A EmM@SIF
53637U1 ( 5S'-CGTCCACAGATGGTTTGGT-3': & % i 27 5
B o1) LUk ##@35 F 53637 (5'-
GGCTATGTATTGGACGTAACCC-3';, F 3 s R K E - 2)
- # i RT-PCR EWM LU RETHFI oM (F I BT SE
3) - 8 BVDVI-NADL(EHNEHMEZFFHRIRK M31182
 FAIHEREE 4 MEBE - BEISIATEBHNEMUE
(B 1) - WKEEHESEEFERBERMS4 DNAJI ERHZHIE
REHMARFY - LL NADL &6 - B ABIEERZ 90 @ %
Bl (270 B EH) LRE NADL ZHEBZRNEZMNMRNH
EOEE -1536 HEfB Ok BE-1627 2R3 - ML Z B E Y JE B MR

221
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A PXBERARE
FHLZLLHE 22 REBHFBERE
AEHREHRLZE2HNEEUREBIREEZIHE - X &

M EH S AHREKBRBEREERBRYS FZELZZ
ARG ¢ REBE > HPFBZB_ERSFAEBEEBEEIEDS AR

B RE R E
o

EMXRABERBLURFEIEZEMNEREN E XS %KLL
REEBIEMBEEHRAULNER 2 -

N RXEHRBE

2 B 2 4 8 :  SAFE MUTANT VIRAL VACCINES

The present invention provides safe vaccines and methods of preparing such vaccines.
The vaccines of the present invention contain at least two live mutant viruses of the same family
or nucleic acid molecules encoding such viruses, wherein each of the two viruses or the encoding
nucleic acids contains a mutation that confers a desirable phenotype and the mutations in the

viruses reside in the same genomic site such that the mutant viruses cannot recombine with each

other to eliminate the mutations.

A
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Wi 3 : 2 93122607 SBHHMEFE

AXRBESEHRE RE 994 7H 26 HEEIE

0% 7 A0ka 18
B BVDVI G %1 SD-1 ((H# R &K EF F & 5
AAA42860 - FF A HERFEN : 6) 2 HMEE-1536 LI KK
Bk -1537 BE/n7E NADL REXNMEH X R EHMERAMER
FEHNFI < BEMBRsESR - 82 BVDVI-NADL # {1 - &
BVDV2-53637 T AN BB M 4 DNAJI EERZH A - 8
R EABE®RE (131 BEERE > 393 &% B8 ) - 1
#H MW7 BVDVI-NADL AxHEABEARFZTLEMH  _HERE

ENS2-3 @A MES ARG IULUERZHERAN - & BVDVI-

NADL [ - BVDV2-53637 i Al Z M EMBR B ER &
FIR S ERERERK (1S AEEK) - BEHAER S'HD
TZEREBEBERE  mHARE KL T ZEKEEREE -
RE _#EEFarmscillea A EBEREaEMHECRERBAE

U ETREEHFAMEBE ABUELEIFAR®E

W& RE -
& pl 11

7 £ 4 88 2 BVDVI-NADL/BVDV2-53637 ¥ & th & #
EHHFEMEREN BVDV IR E -

BRTHEE Z&EE&®R
ZHEMEHBEER BVDV ZEFRREZHREEAERFERRZ
TR UAEFERABRBREFLFEEADN RT-PCR TR EA
MlEEAEEECBRVERFEEY $ & 8 7 6 8 5 #
R ENRE BTAERAENEFHEHIHNRE  &F
B 24 BEELERLATRABEES 6 @ We) BK-6 41 i

EEREHELTEAN S E

I\ &H

-22.
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MifF 3+ 2 93122607  BREFHFHXK

FRREHEEHRE RE@E99F 1 H 26 HEE
\?7% TAYA AT

AR (BEER 12 E8H) - £EEFE 2-3 XZ %
BB EURBERBMR  UEKSEEEE LR MARE
- RRERAELAVNLEBEREET —REBZEREY - &£
tEHAEPHELETEREFEE - BRFEBEBEF BVDVI-
NADL K &t BVDV2-53637 % » B & R & & % 8 & 0
A AES AWM RT-PCR EHH B 2 AFES - FHBBENES
EEZXMWRT-PCROMBBHBATAFIMABFENRTE -
25 — XH RT-PCR: A IEMSI F+ 53637U1 (7 5 #
SUUERE 1) B NADL4744 (5'-
CGTGGCTTCTTGGTACGGG-3'+ F 5| WS HE © 7) #H ¥
B 5] F 53637L ( FF I HER S MB ¢ 2) 5 NADL5305 ( 5'-
AGCGGTATATTGTACAAAGCCA-3'+ % 5l HE X S5 76 : 8)
- FAFEBEERS FURZEI FIUBEHRAEGY E 8
BVDVI ~ BVDV2 -~ [l k B R « & # 8 - # g w H &
BVDV1-NADL # RT-PCR EYWHEHBZI R T2 562 # % H
R MR E R BVDV2-53637 HHIZ R~ 2 670 @ &
o EWEHBFMARFRERENSE  HHELEZE —XRE
¥ B 292 @ HE ¥ ( BVDVI-NADL ) & 277 @ & ¥ (
BVDV2-53637) - MR MR EMMN B TMLE » BB & M8 E
HEgBA/IEUN RBPEHZEE - H— X RT-PCR #% 3

BTHEFERAENHERERN BYDV Z X182 i1 & #
FHMmBEEL BVDV BN > E&RE X PCR ZHI# AR
HBARIEUBRES ARFEENRE R KH NS2-3 %

-23-
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i 3+ 2 93122607 HE M PFEE
FXRAEEHRE REE 99&FE 71H 2 HEBF
'ﬁ%? ke idly

R - # ¥ Mspl LUK Dral T lHE 2 E N E & 3 7] ] 5 BX
M4 DNAJI HAEB EXfOYHEBENBEEFY - £ =
X (-8R 1) PCR- £ I @35 F 53637U2 ( 5'-

TGCACGATCTGTGAAGGGAAAGAA-3'» F 5 HHREE 9
) B NADL4844 ( 5'-TGCACTGTATGTGAGGGCCGAGAG-
3' Pl RERE SR BB ¢ 10) B T f& @ A 5] F 53637L
NADLS305 - F @ EN S FHGABEMEHAEMZEHB
g8 BVDVI1 LKk BVDV2- #ifif% ¥ BVDVI-NADL # RT-
PCR EYWHHB IR TEZ 462 @ E ¥ UK M it % 2 &
BVDV2-53637 2 570 @ EH (HAMRF T2 2V & # KK
#p BVDV RT-PCR E¥FF U & &K ) - & 7 & 8 3 MM
FHEREBENGE  HHELEIE_XREYWS 192 @ EH (
BVDVI-NADL) 8 177 g £ # (BVDV2-53637) - H & R
BEHMSCALNE  AHEEHBEEASERIHEM HEF
M RE -5 _-X PCR RI}IFMMHBER BVDV Al & &% (4
B f2HENBMKESY  TEREBELIRARTHEE K
oo A 100 UK 300 B BRBMZBEHTZESEER M
MAEBENEYDURE—-SBET DNA FHSK - £ 5 M
Xl REMNEBEBYEE PCR BRESNII FEEZRHSE -
EREAHRARYEFAEREFTREZLER -

(B X ERHAI
1: BVDV-1 B #% NADL LLE BVDV-2 E # 53637

' NS2-3 BHZCHMBENBEAFIIUERBENREFIZF

-24 -
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Mot 4A: 2 93122607 SREFHFHR
IR K REI9FETH26HE

Tle7 AkasEs B owo®

<110> B\ (Welch, Siao-Kun Wan)

- B F#HESF (Calven, Jay Gregory)
s ] BRESH (OHara, Michael K)

ﬂ'iﬁ BEH# (Cao, Xuemei K)

<120> K22 RBFELS

<140> TW 093122607
<141> 2004-07-28

<150> US 60/490,834
<151> 2003-07-29

<160> 18
<170> Patentln RR#&E 35

Q210> 1
211> 19
<212> DNA

Q213> AsEEF

<220>
<223> BERZBETMIERS|F 53637U)

<400> 1
cgtccacaga tgptttggt 19

Q10> 2
QLll> 22
<212> DNA
Q213> ABFYY

<220>
223> A2 KA51F 536371

<400> 2
ggctatgtat tggacgtaac cc 22

<210> 3
<211> 670
<212> DNA

Q23> FRESEFREETHRR?

<220>
<221> misc_®®
<223> RS HEME TR REEESI637

zg?SZacgga tggtttggtg aggaggaaat atatggggca cccaaggtga tcaccatcat 60
aaaagctagl accctaagta aaaacaggca ctgcataatc tgcacgatct gtgaagggaa 120
agaatggaac ggagccaact gcccaaagtg tggaagacaa ggaaagecca taacatgtgg 180
aatgacactc gcagacttlg aggagaaaca ttacaaaaag atatttataa gagaaggacg 240
ccaagaagca atgaatacga tgatgtgcag ccgatgccag ggaaagcata ggaggtitga 300
aacggaccgg gaacctaaga gtgccagata ctgtgetgag tgtaatagge tgcatcctge 360
tgaggaaggt gacttiltggg cagagtcaag catgttggge ctcaaaatca cctactttge 420
gctgatggat ggaaaggtgt atgatatcac agaglggget ggatgecage gtgtgggaat 480
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v

ctccccagat acccacagag tcccttgtca catctcattt ggttcacgga tgccaggeac 540
caglgggcgg cagagagcta ctccagatge ccctecctget gaccttcagg atttcttgag 600
ccggatcttt caagtacccc caggeccagat gtccagggaa gagtataagg gttacgtcca 660
atacatagcc 670
10> 4

Q211> 12573

<212> DNA

<23>  ERBMAREYE THRE

- <220>
<221> misc_ &

<223> FB4FHEHE TRRBENADL

;ﬁg?:cggga attagaaaag gcactcgtat acgtattggg caattaaaaa taataattag 60

gcectagggaa caaatccctc tcagcgaagg ccgaaaagag gcetagecatg cccttagtag 120

. gactagcata atgagggggg tagcaacagt ggtgagttcg ttggatggct taagccctga 180
gtacagggta gtcgtcagtg gttcgacgee ttggaataaa ggtctcgaga tgccacgtgg 240

acgagggcat gcccaaagca catcttaacc tgageggggg tcgeccaggt aaaagceagtt 300

ttaaccgact gttacgaata cagcctgata gggtgctgea gaggeccact gtattgctac 360

taaaaatctc tgctgtacat ggcacatgga gttgatcaca aatgaacttt tatacaaaac 420

atacaaacaa aaacccgteg gggtggagga acctgtttat gatcaggeag gtgatcectt 480

atttggtgaa aggggagcag tccaccctca atcgacgcta aagctcccac acaagagagg 540

ggaacgcgat gttccaacca acttggeatc cttaccaaaa agaggtgact gcaggtcggg 600

taatagcaga ggacctgtga gegggatcta cctgaagcca gggccactat tttaccagga 660

ctataaaggt cccgtctatc acagggeccc getggagetc tttgaggagg gatccatgtg 720

tgaaacgact aaacggatag ggagagtaac tggaagtgac ggaaagctgt accacattta 780

tgtgtgtata gatggatgta taataataaa aagtgccacg agaagttacc aaagggtgtt 840

caggtgggtc cataataggc ttgactgcce tctatgggtc acaacttget cagacacgaa 900

‘ agaagaggga gcaacaaaaa agaaaacaca gaaacccgac agactagaaa gggggaaaat 960
gaaaataglg cccaaagaat ctgaaaaaga cagcaaaact aaacctccgg atgctacaat 1020

agtggtggaa ggagtcaaat accaggtgag gaagaaggga aaaaccaaga gtaaaaacac 1080

tcaggacggc ttgtaccata acaaaaacaa acctcaggaa tcacgcaaga aactggaaaa 1140

agcattgttg gcgtgggcaa taatagctat agttttgttt caagttacaa tgggagaaaa 1200

- cataacacag tggaacctac aagataatgg gacggaaggg atacaacggg caatgttcca 1260
aaggggtgtg aatagaagtt tacatggaat ctggccagag aaaatctgta ctggegtece 1320

- ttcccatcta geccaccgata tagaactaaa aacaattcat ggtatgatgg atgcaagtga 1380
gaagaccaac tacacgtgtt gcagacttca acgccatgag tggaacaage atggttggtg 1440

caactggtac aatattgaac cctggattct agtcatgaat agaacccaag ccaatctcac 1500

tgagggacaa ccaccaaggg agtgcgcagt cacttgtagg tatgataggg ctagtgactt 1560

aaacgtggta acacaagcta gagatagccc cacaccctta acaggttgea agaaaggaaa 1620

gaacttcicc tttgcaggea tattgatgcg gggcccctge aactitgaaa tagetgcaag 1680
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tgatgtatta
tgttgacgge
ctggttagge
gtttggagcea
gtatacaaaa
gaaatttggce
ggaggtacta
aatgtaccta
taagacccag
ctggaatcta
agtgttggea
tttaacacgc
agtcaggggc
gcacttggat
actgggggct
agacacaatg
gagagaaacc
caaaaaactc
atttggactc
gctgaacgga
tacgtcattc
accattccct
ctgecatectt
ctctattgaa
ctaccccatt
ctcttgcaat
aaaaacaact
atatgaaatc
taagacatta
aaaaggagag
cgetgagtece
actggttaca
ggaagtggtg
cttgetgetg
ccacatctta
tgtggtaaag

aacagtagta

ttcaaagaac
ttgaccaact
aagcagcetcg
tacgctgctt
aattgcaccc
accaatgcag
ctactttctt
atcctacatt
ttgaacctca
ggcaaatatg
tttgaagagg
atttggaacg
cagatggtac
tgcaaacctg
gaaggcectta
gtcattgett
agatatctcg
tttgatggec
tgcccatgtg
ccggeettcee
aatatggaca
cataggcaag
ggaggaaatt
tcttgcaagt
ggcaagtgta
agagaaggtg
gtacaggtca
atatcaagtg
aaaaataagt
tatcaatact
atattagtgg
tacatggtct
atgatgggca
tacctactgc
gtggtacacc
gccgattcag

ctaatcgtca

atgaacgcat
ccttagaagg
ggatactagg
ccecttactg
ctgeetgett
aggacggceaa
tagtggtgcet
ttteccatece
cagtggagct
tatgtataag
tgagccaggt
ctgcaacaac
agggcattct
aattctcgta
ccaccacttg
ggtgcgaaga
caatcttgca
gaaagcaaga
atgccaaacc
agatggtatg
ccttagecac
gctgtatcac
ggacttgtgt
ggtgtgecta
aattggagaa
tggecatagt
tagctatgga
aggggccetgt
attttgagec
ggtttgacct
tggtagtage
tatcagaaca
acttgctaac
tgagggagga
caatcaaatc
ggggcecaaga
taggtttaat

tagtatgttc caggatacca
tgccagacaa ggaaccgcta
2aaaaagttg gaaaacaaga
tgatgtcgat cgcaaaattg
acccaagaac acaaaaattg
gatattacat gagatggggg
gtcegacttc gecaccggaaa
acaaagtcac gttgatgtaa
gacaacagct gaagtaatac
accaaattgg tggccttatg
ggtgaagtta glgtigaggg
tactgctttt ttagtatgee
gtggctacta ttgataacag
tgccatagca aaggacgaaa
gaaggaatac tcacctggaa
tgggaagtta atgtacctcc
tacaagagcc ttgecegacca
ggatgtagtc gaaatgaacg
catagtaaga gggaagttca
ccccatagga tggacaggga
aactgtggta cggacatata
ccaaaagaat ctgggggagg
gcctggagac caactactat
tcaatttaaa gagagtgagg
cgagactggt tacaggctag
accacaaggg acaltaaagt
taccaaactc ggacctatge
agaaaagaca gcgtgtactt
cagagacagc tactttcagce
ggaggtgact gaccatcacc
cctcttgggt ggeagatatg
gaaggcctta gggattcagt
ccataacaat attgaagtgg
gagcgtaaag aagtgggtct
tgtaattgtg atcctactga
gtacttgggg aaaatagacc

catagctagg cgtgacccaa

ctctttacct
aactgacaac
gtaagacgtg
gctacatatg
tcggeectgg
gtcacttgtc
cagctagtgt
tggattgtga
cagggtcggt
agacaactgt
cactcagaga
ttgttaagat
gggtacaagg
gaattggtca
tgaagctgga
aaagatgcac
gtgtggtatt
acaactttga
alacaacgét
ctgtaagctg
gaaggtctaa
atctccataa
acaaaggggg
gactaccaca
tagacagtac
gcaagatagg
cttgcagacc
tcaactacac
aatacatgct
gggattactt
tactitggtt
atggatcagg
tgacatactt
tactcttata
tgattgggga
tctgttttac

ctatagtgec

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
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actggtaaca
catcgctgtg
tagatataaa
aagcctaata
actaacttta
cgtgactggce
cgacttctta
gaaaactgtt
tgactccatc
gaaagcacag
cgtcagcagt
catgcacagg
ggcagceactc
gttttatcta
gaccgtgect
aatcaaggcc
ccgagagtgg
tgggatgteg
caactttgag
ggaacctaag
tgactttitgg
tggaaaggtg
tacccacaga
caatggettt
ggcaactaaa
acatcttggg
atgccacatt
tacacccaga
gactgcetgg
aaaagatcta
caggttgacc
cagatgttat
tcacctccaa
cttcgaccta
gagggtggtt
gagtggaatc
aaccagcatg

cacagaactc

ataatggcag
geggtcatga
aaatggttac
tacctaggta
atactattat
ctattgttgc
accctaatac
aggactgata
tacgacgttg
gggaattttt
aaatggcagc
aaagttatag
atagagctga
ttgtctggaa
tcttggtacg
agtacactga
aaaggtggca
ctagcagatt
ggtatgtgea
agtgccagat
gcagagtcga
tatgatatca
gtceettgte
gtacaatata
gtaaaaatgc
tggatcctaa
aatatactgg
geceeeggtga
gcttacacac
ctggtctgtg
gatgagacag
gtgttaaatc
aagacaggtg
aaaaacttga
ggcagagtca
cagaccgtct
aacaggpgag

ccaaaagcag

cactgagggt
ctataaccct
agtgcattct
gaatcgagat
atttgatctc
aatgtgtgcc
tgatcctgee
cagaaagaag
atgagagtgg
ctatactctt
taatatacat
aagagatctc
actggtccat
ggttgagaaa
gggaggagga
gtaagagcag
cctgeccaaa
ttgaagaaag
gccgatgeca
actgtgetga
gecatgtiggg
cagagtgggc
acatctcatt
ccgctlagggs
tcatggtagg
gggggeetge

ataaactaac
ggttcectac
accaaggegg
acagcatggg
agtatggcgt
cagaggcegt
gagaattcac
aaggatggtc
aagtagggaa
caaaaaacag
acttcaagca

ttatagagga

cactgaactg acccaccagc
actgatggtt agctatgtga
cagcetggta tctgeggtgt
gccagaggta actatcccaa
aacaacaatt gtaacgaggt
tatcttattg ctggtcacaa
tacctatgaa ttggttaaat
ttggctaggg gggatagact
agagggcegta tatctttttc
gcececttatc aaagcaacac
gagttactta actttggact
aggaggtacc aacataatat
ggaagaagag gagagcaaag
cctaataata aaacataagg
agtctacggt atgccaaaga
gcactgeata atatgcactg
atgtggacgc catgggaagc
acactataaa agaatcttta
gggaaagcat aggaggtttg
gtgtaatagg ctgcatcctg
cctcaaaatc acctactttg
tggatgccag cgtgtgggaa
tggttcacgg atgectttea
gcaactattt ctgagaaact
caaccttgga gaagaaattg
cgtgtgtaag aagatcacag
cgcatttttc gggatcatge
gagcttacta aaagtgagga
gataagttca gtcgaccatg
acgaactaga gtggtitgee
caagactgac tcagggtgcc
taacatatca ggatccaaag
gtgtgtcacc geatcaggea
aggcttgect atatttgaag
gaatgaagag tctaaaccta
agcagacctg accgagatgg
gattactttg gcaacagggg

gataggaaga cacaagagag

ctggagttga
cagattattt
tcttgataag
actggagacc
ggaaggttga
ccttgtgggce
tatactatct
atacaagagt
catcaaggca
tgataagttg
ttatgtacta
ccaggttagt
gcttaaagaa
taaggaatga
tcatgactat
tatgtgaggg
cgataacgtg
taagggaagg
aaatggaccg
ctgaggaagg
cgetgatgga
tctececcaga
ggcaggaata
tgceegtact
gtaatctgga
agcacgaaaa
caagggggac
ggggtctgga
taaccgeegg
aaagcaacaa
cagacggtge
gggeagtcgt
caccggettt
cctecagegg
caaaaataat
tcaagaagat
caggcaaaac

tattagttct

3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180



1342783

tataccatta
catctctttt
ctatgcatca
agaatactca
tatcgggaag
agcagggtcg
ggtaatgaaa
agtggatgag
ggtagcaaag
tccagccaat
tattgaatca
tgaaaagagg
ggeegtgact
gaggtattat
gcaggcacaa
gaattacgat
aaataatcta
tgatcaccca
attcccaaaa
tgccagaaag
ggcagttgac
tggtaaagca
tttatttggg
catatatacc
cgccataaaa
aaaaatcatg
agcagaaaag
tgtccaaaaa
gtggggaaca
gtttgeccaca
caagcaggcg
tgactccgag
ggcaacctac
cctggettac
gagegtpglg
gagtgatgga

agtatcggta

agggcagegg
aacctaagga
tacgggtact
tacatattct
atccacagat
gtgaccacaa
ggggaggatc
atgaaaggca
aagctaaaag
ctgagagttg
ggagtgacac
gtgagggtat
gtgggtgagc
aggagccagg
agatacggga
tggagcetat
ctcatctcag
gagccaatcce
ataaggaatg
ttaggpgagg
ctcttagggc
ctgaagcaag
tatgtgggtt
atcgaggacc
accgatggga
ggagccattt
ataaaaacag
ttcattgact
cacacagcac
ctagtgttaa
gcagttgatt
acacagcaag
acatacaaaa
ctccectatg
atactgagca
ttgetgggta

ggtatatctg

cagagtcagt
taggggacat
tctgecaaat
tagatgaata
tttcagagag
caggtcaaaa
ttggtagtca
atatgttggt
ctaagggcta
tgacatcaca
taccagattt
catcaaagat
aggegcageg
aaacagcaac
ttgaggatgg
acgaggagga
aagacttgcec
aacttgcata
gagaagtcac
atgtgcecegt
tagactggcc
tgaccgggtt
accaggctct
agagactaga
cagagactga
cagattatgc
ctcectttgtt
cattaattga
tatacaaaag
agtggctagc
tagtggtcta
aagggaggcg
cttggaatta
ctaccagcege
ccacgatata
cggggataag

tgatgttgge

ctaccagtat
gaaagagggg
gcctcaacca
ccattgtgec
tataagggtt
gcacccaata
gttccttgat
ttttgtacca
taactctgga
atcccecctat
ggacacggtt
acccttcate
taggggcaga
agggtcaaag
aatcaacgtg
cagcctacta
agecgetgtt
caacagctat
agacacctac
gtatatctac
tgatcctggg
gteetegget
ctcaaagagg
agacaccacce
actgaaagaa
agctggggga
taaagaaaac
aaataaagaa
catagctgca
tttiggageg
ttatgtgatg
attcgtcgea
ccacaatctc
attaaaaatg
taaaacatac
tgcagccatg

ggtaggggca

atgagatiga
gacatggcaa
aagctcagag
actcctgaac
gtcgecatga
gaggaattca
atagcagggt
acgagaaaca
tactattaca
gtaatcgtgg
atagacacgg
gtaacaggcece
gtaggtagag
gactaccact
acgaaatcct
ataacccagc
aagaacataa
gaagtccagg
gaaaattact
gctactgaag
aaccagcagg
gaaaatgccc
catgtcccaa
cacctccagt
ctggegtegg
ctggagtttg
gcagaageeg
gaaataatca
agactggggc
gaatcagtgt
aataagcctt
agecctgtica
tctaaagtgg
ttcaccccaa
ctctectataa
gaaatcctgt

atcgetgegc

aacacccaag
ccgggataac
ctgctatggt
aactggcaat
ctgeceacgec
tagcececga
taaaaatacc
tggcagtaga
gtggagagga
ctacaaatgc
ggttgaaatg
ttaagaggat
tgaaaccegg
atgacctctt
ttagggagat
tggaaatact
tggccaggac
tcceggtect
cgtttctaaa
atgaggatct
tagtggagac
tactagtggc
tgataacaga
atgcacccaa
gtgacgtgga
ttaaatccca
caaaagggta
gatatggttt
atgaaacagc
cagaccacgt
ccttcccagg
tcteegeact
tggaaccagc
cgeggetgea
ggaaggggaa
cacaaaaccc

acaacgctat

6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
71740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
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tgagtccagt
tcaggetgea
tgaagcagtc
ctacaaaggt
attgataatg
cctgteecgga
gctgaagaaa
tgacgagagg
tggctatgag
cgggectttc
gtattacgat
gcactactac

cactgacaag

‘ggtegggttc

ggactgtgca
gttcacctat
caatcttgaa
cgtgaatgaa
tgtagttgat
aataattgga
gectgacgee
agggectgga
cttcatcatg
tataaatctg
catgttagta
ggggactttt
gcaggttacce
taactggttt
ctacttagta
tcagacaaga
gttcctcaag
acggtgececa
acagggtaac
ggtgaagata
gaagaaacct
aataaggttt
acagttggac

gtcaagtgca

gaacagaaaa
acagatgagc
cagacaattg
tgggaggcca
tttgaagect
aattacattt
atggtactgg
atcagattgc
atgaaagctt
ctatgtagaa
gacaacctca
aaaggggtca
tgggaggteg
aatggtgceat
actataacca
gacctgacca
gagaaggaaa
gacgtaggga
atcaatttac
agggaaaccc
agcgacaacc
atacagacac
atcctggget
tacacaggaa
gtagcactga
ttagataggg
aaggaagctg
gcatcagatg
ggagatgtig
attataaagg
gcatcaaaca
cctgcaacta
tgggagecce
cacccatatg
agggttaagg
caaggaaacc
ageggagegec

ggcataaggc

ggaccctact
tggtaaaaga
gtaacccect
aggaactatc
tcgagttatt
tggatttgat
ggtgggeece
caacagacaa
tcaaaaatgt
acagacctgg
gagagataaa
cagcaaaaat
aacatggtgt
acttaggtga
aaaacacagt
tctccaatct
tacccaccgce
ctataaaacc
aaccagaggt
tgatgacaac
aaaactcggt
atacactaac
caaggaattc
atgaccccag
gggatgtcga
aggeectgga
ttaggaattt
acccagtatt
gagagctaaa
aggtaggctc
aacagatgag
agagcaataa
tcggttgegg
aagcttacct
atacagtaat
tcaacaccaa
gcaagaggaa

tggagaaatt

tatgaaggtg
aaacccagaa
gagactaata
tgagaggaca
agggatggac
atacggccta
tgcacccttt
ctatttgagg
aggtggcaaa
taggggacca
accagtagca
tgactacagt
cataaccagg
cgagcccaat
acagtttcta
gaccaggctc
tacggtcacc
agtactagga
gcaagtggac
gggagtgaca
gaagatcggg
agaagaaata
catatcaaat
ggaaatacga
ccctgagetg
ggctctaagt
gatagaacag
tctggaagtg
agatcaagct
aaggacgtat
tttaactcca
ggggcacatg
ggtgcaccta
gaagttgaaa
aagagagcac
gaaaatgctc
catctacaac

gccaatagtg

tttgtaaaga
aaaattataa
taccacctgt
gcaggcagaa
tcacaaggga
cacaagcaaa
agttgtgact
gtagaaacca
cttaccaaag
gtcaactaca
aagttggaag
aaaggaaaaa
ttagctaaga
caccgtgete
aaaatgaaga
atcgaactag
acatggctag
gagagagtaa
acgtcagagg
cctgtettgg
ttggatgagg
cacaacaggg
agggcaaaga
gacttgatgg
tctgaaatgg
ctcgggeaac
aaaaaagatg
gccttaaaaa
aaagcacttg
gccatgaage
ctgtttgagg
gcatcagctt
ggtacaatac
gatttcatag
aacaaatgga
aacccaggga
caccagattg

agggcccaaa

acttcttgga
tggcettatt
atggggttta
acttattcac
aaataaggaa
tcaacagagg
ggacccctag
ggtgeccatg
tggaggagag
gagtcaccaa
gacaggtaga
tgctcttgge
gatatactgg
tagtggagag
aggggtgtgce
tacacaggaa
cttacacctt
tccecgacee
ttgggatcac
aaaaagtaga
gtaattaccc
atgcgaggec
ctgctagaaa
ctgcagggcg
tcgatttcaa
ctaaaccgaa
tggagatcce
atgataagta
gggccacgga
tatctagetg
aattgttget
accaattggc
cagccagaag
aagaagaaga
tacttaaaaa
aactatctga
gtactataat

ccgacaccaa

8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
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aacctttcat
attgcacaac
ctacggtgag
cttcctgpag
attggtcagg
aaatgagaag
gccaagagtt
taactgggtsg
caacatcttt
ttttgacacc
aatccagaaa
catgacagaa
agggageege
gtacggcettce
ccacgtctgt
taacaaaggg
aaagatgaaa
tgttaggteg
atcaaagatg
agcggtagec
cctgttggte
caaaggtgat
gagaacaggce
gactaagcac
caactggcta
tgataaaggc
aaacccggtce
gctgagaagg
gtatatattg
ccacctcaag
ctcaagataa

gtctatagtt

210> §

gaggcaataa
aaattgttgg
gtgacgtggg
aagaagaaca
gatctgaagg
agagatgtca
atccaatacc
aaacagcagc
gataaagtga
aaagcctgge
tattactata
gtaccagtta
cagccagaca
tgcgaaagea
ggggatgatg
atgcagattc
gltgectata
tccgacaaca
gcaacaagat
ttcagtttct
ctttcgcaac
ccaatagggg
tttgagaaat
acaagcaaaa
gttaagcecg
tttacattac
atgggggttg
ttgaaaattc
taaataaatt
aagacgacac

cactacattt

ggactaggga

<211> 3988

Q212>

gagataagat
agattttcca
agcaacttga
tcggagaagt
ccgggagaaa
gtgatgactg
ctgaagccaa
ccgttgtgat
gaaaggaatg
acactcaagt
agaaggagtg
taacagcaga
caagtgctgg
caggggtacc
gcttcttaat
ttcatgaagc
gatttgagga
ccagtagtca
tggattcaag
tgctgatgta
agccagagac
cctataaaga
tggcaaatct
gaataattca
acaggctgat
aaggaaagca
ggactgagag
tgctcatgac
aatccatgta
gceccaacacg
aatgcacaca

agacctctaa

PRT
Q13> ERBERSREBEETHARE

<220>

<221> misc_¥&
<223> B REHETHRBIRNADL

agacaagagt
cacgatagcce
ggeggggeta
attggattca
gataaaatat
gcaggeaggg
gacaaggcta
tccaggatat
ggactcgttc
gactagtaag
gcacaagttc
tggtgaagta
caacagcatg
gtacaagagt
aactgaaaaa
aggcaaacct
tatagagttc
catggeegegg
tggagagagg
ttcctggaac
agacccatca
tgtaataggt
aaacctaagc
ggactgtgtt
atccagcaaa
ttatgagcaa
atacaagtta
ggeegtegge
catagtgtat
cacagctaaa
gcactttage

cag

gaaaaccgge
caacccaccc
aatagaaagg
gaaaagcacc
tatgaaactg
gacctiggtgg
geccatcacta
gaaggaaaga
aatgagccag
gatctgcaac
attgacacca
tatataagaa
ttaaatgtec
ttcaacaggg
gggttaggge
cagaagataa
tgttctcata
agagacaccg
ggtaccacag
ccgettgtta
aaacatgcca
cggaatctaa
ctgtccacgt
gceattggga
actggccact
ctgcagctaa
ggtceccatag
gtcagcagct
ataaatatag
cagtagtcaa

tgtatgagga

aaaatccaga
tgaaacacac
gggcageagg
tggtagaaca
caataccaaa
ttgagaagag
aggtcatgta
cceecttgtt
tggccgtaag
ttattggaga
tcaccgacca
atgggcagag
tgacaatgat
tggcaaggat
tgaaatttgc
cggaagggea
cceccagtcecec
ctgtgatact
catatgaaaa
ggaggatttg
cttattatta
gtgaactgaa
tgggegtetg
aagaagaggg
tatacatacc
gaacagagac
tcaatctgct
gagacaaaat
ttgggaccgt
gattatctac

tacgcecgac

10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12573
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<400> 5
Met Glu Leu Ile ghr Asn
1

Pro Val Gly Val Glu Glu
20
Phe Gly ggu Arg Gly Ala

His %%s Arg Gly Glu Arg

Lys Arg Gly Asp Cys Arg

65 70

Ile Tyr Leu Lys Pro Gly
85

Val Tyr His Arg Ala Pro
100

Glu Thr Thg Lys Arg Ile
11

Tyr His Ile Tyr Val Cys
130

Thr Arg Ser Tyr Gln Arg
145 150

Cys Pro Leu Trp Val Thr
165

Thr Lys Lys Lys Thr Gln
180 '

Lys Ile Va

1 Pro Lys Glu
195

Asp Ala Thr Ile Val Val
210
Gly Lys Thr Lys Ser Lys
225 230
Asn Lys Pro Gln Glu Ser
245

Trp Ala Ile Ile Ala Ile
260

Ile Thr Gln Trp Asn Leu
275

Glu Leu Leu ¥5r Lys Thr Tyr Lys Gln Lys
15

Pro Val Tyr Asp Gln Ala
25
Val His Pro Gln Ser Thr
40

Asp Val Pro Thr Asn Leu
55 60

Ser Gly Asn Ser Arg Gly
75
Pro Leu Phe Tyr Gln Asp
90
Leu Glu Leu Phe Glu Glu
105

Gly Arg Val Thr Gly Ser
120

Ile Asp Gly Cys Ile Ile
135 140

Val Phe Arg Trp Val His
155
Thr Cys Ser Asp Thr Lys
170
Lys Pro Asp Arg Leu Glu
185
Ser Glu Lys Asp Ser Lys
200
Glu Gly Val Lys Tyr Gln

215 220

Asn Thr Gin Asp Gly Leu
235
Arg Lys Lys Leu Glu Lys
250

Val Leu Phe Gln Val Thr
265

Gln Asp Asn Gly Thr Glu
280

Gly Asp Pro
30

Leu Lys Leu

4

Ala Ser Leu

Leu

Pro

Pro

Pro Val Ser Gly

Tyr Lys Gly
95

Gly Ser Met
110

Asp Gly Lys
125

Ile Lys Ser

Asn Arg Leu

Glu Glu Gly
175

Arg Gly Lys
190

Thr Lys Pro
205

Val Arg Lys

Tyr His Asn

Ala Leu Leu
255

Met Gly Glu
270

Gly Ile Gin
285

80

Pro

Cys

Leu

Ala

Asp

160

Ala

Met

Pro

Lys

Lys

240

Ala

Asn

Arg
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Ala Met Phe Gln

290

Glu Lys
305

Leu Lys

Thr Cys

Asn Trp

Ala Asn
370

Arg Tyr
385.

Ser Pro

Ala Gly

Asp Val

Thr Leu
450

Gln Gly
465

Leu Gly

Ala Ala

Tyr Thr

Val Gly
530

His Glu
545

Val Leu

Ite Cys

Thr

Cys

Tyr

355

Leu

Asp

Thr

Ile

Leu

435

Tyr

Thr

Lys

Ser

Lys

515

Pro

Met

Ser Asp

Ile

Arg

340

Asn

Thr

Arg

Pro

Leu

420

Phe

Leu

Ala

Lys

Pro

500

Asn

Gly

Gly

Arg Gly Val Asn Arg Ser
295

Thr Gly Val Pro Ser His
310

His Gly Met Met Asp Ala
325 330

Leu GIn Arg His Glu Trp
345

Ile Glu Pro Trp Ile Leu
360

Glu Gly Gln Pro Pro Arg
375

Ala Ser Asp Leu Asn Val
390

Leu Thr Gly Cys Lys Lys
405 410

Met Arg Gly Pro Cys Asn
425

Lys Glu His Glu Arg Ile
440

Val Asp Gly Leu Thr Asn
455

Lys Leu Thr Thr Trp Leu
470

Leu Glu Asn Lys Ser Lys
485 490

Tyr Cys Asp Val Asp Arg
505

Cys Thr Pro Ala Cys Leu
520

Lys Phe Gly Thr Asn Ala
535

Gly His Leu Ser Glu Val
550

Phe Ala Pro Glu Thr Ala
565 570

Leu His Gly Ile Trp Pro
300

Leu Ala Thr Asp Ile Glu
315 320

Ser Glu Lys Thr Asn Tyr
335

Asn Lys His Gly Trp Cys
350

Val Met Asn Arg Thr Gln
365

Glu Cys Ala Val Thr Cys
380

Val Thr Gin Ala Arg Asp
395 400

Gly Lys Asn Phe Ser Phe
415

Phe Glu Ile Ala Ala Ser
430

Ser Met Phe Gln Asp Thr
445

Ser Leu Glu Gly Ala Arg
460

Gly Lys Gln Leu Gly Ile
475 480

Thr Trp Phe Gly Ala Tyr
495

Lys Ile Gly Tyr Ile Trp
510

Pro Lys Asn Thr Lys Ile
525

Glu Asp Gly Lys Ile Leu
540

Leu Leu Leu Ser Leu Val
555 560

Ser Val Met Tyr Leu Ile
575

Leu His Phe Ser Ile Pro Gln Ser His Val Asp Val Met Asp Cys Asp
580 585 590
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Lys Thr Gln Leu Asn Leu Thr Val Glu Leu Thr Thr Ala Glu Val
595 600

605

Pro Gly Ser Val Trp Asn Leu Gly Lys Tyr Val Cys Ile Arg Pro
610 615 620

625

Gln Val Val

Trp Asn Ala

Val Arg Gly

675

Gly Val Gln
690

Ala Lys Asp
705

Thr Trp Lys
Ile Ala Trp

Arg Glu Thr
755

Ser Val Val
770

Val Glu Met
785

Lys Pro Ile
Ala Phe Gln

Thr Ser Phe
835

Arg Arg Ser
850

Asn Leu Gly
865

Lys

Ala

660

Gln

Gly

Glu

Glu

Cys

740

Arg

Phe

Asn

Val

Met

820

Asn

Lys

Glu

645

Thr

Met

His

Arg

Tyr

725

Glu

Tyr

Lys

Asp

Arg

805

Val

Met

Pro

Asp

630

Leu Val Leu Arg Ala %gg Arg Asp Leu Thr Arg

Thr Thr Ala
Val Gln Gly
680

Leu Asp Cys
695

Ile Gly Gln
710

Ser Pro Gly
Asp Gly Lys
Leu Ala Ile

760

Lys Leu Phe
775

Asn Phe Glu
790

Gly Lys Phe
Cys Pro lle

Asp Thr Leu
840

Phe Pro His
855

Leu His Asn
870

Cys Val Pro Gly Asp Gln Leu Leu
885

Trp Trp Pro Tyr Glu Thr Thr Val Val Leu gég Phe Glu Glu Val

655

Phe Leu Val Cys Leu Val Lys
665 670
Ile Leu Trp Leu Leu Leu Ile
685
Lys Pro Glu Phe Ser Tyr Ala
700
Leu Gly Ala Glu Gly Leu Thr
s
Met Lys Leu Glu Asp Thr Met
730

735

Leu Met Tyr Leu GIn Arg Cys
745 750
Leu His Thr Arg Ala Leu Pro
765
Asp Gly Arg Lys Gln Glu Asp
780
Phe Gly Leu Cys Pro Cys Asp
795
Asn Thr Thr Leu Leu Asn Gly
810 815
Gly Trp Thr Gly Thr Val Ser
825 830
Ala Thr Thr Val Val Arg Thr
845
Arg Gln Gly Cys Ile Thr Gin
860

Cys Ile Leu Gly Gly Asn Trp
875

Tyr Lys Gly Gly Ser Ile Glu
890 895

-10 -

Ile

Asn

Ser

640

Ile

Ile

Thr

Ile

Thr

720

Val

Thr

Thr

Val

Ala

800

Pro

Cys

Tyr

Lys

Thr

880

Ser
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Cys

Tyr

Val

Gly

Met

Ser

Lys

Gln

Val

Val

Val

Tyr

Asn

Leu

Ile

Met

Leu

Ile

Val

Lys Trp Cys Gly Tyr Gln Phe Lys Glu Ser Glu Gly Leu Pro His
900 905 910

Pro 1le Gly Lys Cys Lys Leu Glu Asn Glu Thr Gly Tyr Arg Leu
915 920 925

Asp Ser Thr Ser Cys Asn Arg Glu Gly Val Ala Ile Val Pro Gln
930 935 940

Thr Leu Lys Cys Lys Ile Gly Lys Thr Thr Val Gln Val Ile Ala
950 955 960

Asp Thr Lys Leu Gly Pro Met Pro Cys Arg Pro Tyr Glu Ile Ile
965 970 975

Ser Glu Gly Pro Val Glu Lys Thr Ala Cys Thr Phe Asn Tyr Thr
980 985 990

Thr Leu Lys Asn Lys Tyr Phe Glu Pro Arg Asp Ser Tyr Phe Gin
995 1000 1005

Tyr Met Leu Lys Gly Glu Tyr Gln Tyr Trp Phe Asp Leu Glu
1010 1015 1020

Thr Asp His His Arg Asp Tyr Phe Ala Glu Ser Ile Leu Val
1025 1030 1035

Val Val Ala Leu Leu Gly Gly Arg Tyr Val Leu Trp Leu Leu
1040 1045 1050

Thr Tyr Met Val Leu Ser Glu Gln Lys Ala Leu Gly Ile Gln
1055 1060 1065

Gly Ser Gly Glu Val Val Met Met Gly Asn Leu Leu Thr His
1070 1075 1080

Asn Ile Glu Val Val Thr Tyr Phe Leu Leu Leu Tyr Leu Leu
1085 1090 1095

Arg Glu Glu Ser Val Lys Lys Trp Val Leu Leu Leu Tyr His
1100 1105 1110

Leu Val Val His Pro Ile Lys Ser Val Ile Val 1Ile Leu Leu

1115 1120 1125
Ile Gly Asp Val Val Lys Ala Asp Ser Gly Gly Gln Glu Tyr
1130 1135 1140

Gly Lys Ile Asp Leu Cys Phe Thr Thr Val Val Leu Ile Val
1145 1150 1155

Gly Leu Ile Ile Ala Arg Arg Asp Pro Thr Ile Val Pro Leu
1160 1165 1170

Thr 1Ile Met Ala Ala Leu Arg Val Thr Glu Leu Thr His Gln

-11 -
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1175

Pro Gly Val Asp
1190

Met Val
1205

Ser Tyr

Gln Cys Ile Leu

1220

Leu Ile Tyr Leu
1235

Asn Trp Arg Pro
1250

Thr Ile Val Thr
1265

Gln Cys Val Pro

1280

Phe Leu Thr Leu
1295

Leu Tyr Tyr Leu
1310

Leu Gly Gly lle
1325

Asp Glu Ser Gly
1340

Ala Gln Gly Asn
1355

Leu Ile Ser Cys
1370

Tyr Leu Thr Leu
1385

Glu Glu
1400

Ile Ser

Ala Leu Ile Glu

1415

Gly Leu Lys Lys
1430

Ile Ile Lys His
1445

Ile

Val

Ser

Gly

Leu

Arg

Ile

Ile

Lys

Asp

Glu

Phe

Val

Asp

Gly

Leu

Phe

Lys

Ala

Thr

Leu

Arg

Thr

Trp

Leu

Leu

Thr

Tyr

Gly

Ser

Ser

Phe

Gly

Asn

Tyr

Val

1180

Val Ala
1195

Asp Tyr
1210

Val Ser
1225

Ile Glu
1240

Leu Ile
1255

Lys Val
1270

Leu Leu
1285

Ile Leu
1300

Val Arg
1315

Thr
1330

Arg

Val Tyr
1345

Ile Leu
1360

Ser Lys
1375

Met Tyr
1390

Thr
1405

Asn

Trp Ser
1420

Val Met

Phe Arg

Ala Val

Met Pro

Leu Leu

Asp Val

Val Thr

Pro Thr

Thr

Tyr

Phe

Glu

Tyr

Ala

Thr

1185

Ile Thr Leu Leu
1200

Lys Lys Trp Leu
1215

Leu
1230

Ile Arg Ser

Val Thr lle Pro
1245

Leu Ile Ser Thr

1260

Gly Leu Leu Leu
1275

Leu Trp Ala Asp
1290

Tyr Glu Leu Val Lys

1305

Thr Asp Thr Glu Arg Ser Trp

Val Asp

Leu Phe

Leu Pro

Trp Gin

Tyr Met

Ile Ile

Ser

Pro

Leu

Leu

His

Ser

1320

I1le Tyr Asp Val
1335

Ser Arg Gln Lys

1350

Ile Lys Ala Thr
1365

Ile Tyr Met Ser
1380

Arg Lys Val Ile
1395

Arg Leu Val Ala
1410

Met Glu Glu Glu Glu Ser Lys

Leu Leu Ser Gly Arg

1435

Arg Asn Glu Thr Val

1450

-12 -

1425

Leu Arg Asn Leu
1440

Ala
1455

Ser Trp Tyr
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Gly Glu Glu Glu Val Tyr Gly Met Pro Lys Ile Meto
147

Lys

Val

Gly

Phe

Phe

Glu

Asn

Ser

Lys

Ile

Ser

Gly

Cys

Asp

Pro

Arg

1460

Ala Ser Thr
1475

Cys Glu Gly
1490

Arg His Gly
1505

Glu Glu Arg
1520

Glu Gly Met
1535

Met Asp Arg
1550

Arg Leu His
1565

Met Leu Gly
1580

Val Tyr Asp
1595

Ser Pro Asp
1610

Arg Met Pro
1625

Ala Arg Gly
1640

Lys Val Lys
1655

Asn Leu Glu
1670

Lys Lys Ile
1685

Lys Leu Thr
1700

Arg Ala Pro
1715

Gly Leu Glu
1730

1465

Leu Ser Lys Ser Arg His Cys

1480

Arg Glu Trp Lys Gly Gly Thr
1495

Lys Pro Ile Thr Cys Gly Met
1510

His Tyr Lys Arg Ile Phe Ile
1525

Cys Ser Arg Cys Gln Gly Lys
1540

Glu Pro Lys
1555

Ser Ala Arg Tyr

Pro Ala Glu Glu Gly Asp Phe
1570

Leu Lys Ile Thr Tyr Phe Ala
1585

Ile Thr Glu Trp Ala Gly Cys
1600

Thr His Arg Val Pro Cys His
1615

Phe Arg Gin Glu Tyr Asn Gly
1630

Gin Leu Phe Leu Arg Asn Leu
1645

Met Leu Met
1660

Val Gly Asn Leu
His Leu Gly Trp Ile Leu Arg
1675

Thr Glu His
1690

Glu Lys Cys His

Thr lle

Ile Ile Cys
1485

Cys Pro Lys
1500

Ser Leu Ala
1515

Arg Glu Gly
1530

His Arg Arg
1545

Cys Ala Glu
1560

Trp Ala Glu
1575

Leu Met Asp
1590

Gln Arg Val
1605

Ile Ser Phe
1620

Phe Val Gln
1635

Pro Val Leu
1650

Gly Glu Glu
1665

Gly Pro Ala
1680

[le Asn Ile
1695

Ala Phe Phe Gly lle Met
1705

Val Arg Phe Pro Thr Ser
1720

Thr Ala Trp Ala Tyr Thr
1735
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Pro Arg Gly Thr
1710

Leu Leu Lys Val
1725

His Gin Gly Gly
1740

Ile

Thr

Cys

Asp

Asn

Phe

Cys

Ser

Gly

Gly

Gly

Tyr

Ala

Ile

Val

Leu

Thr

Arg

Ile
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Ser Ser Val
1745

Asp Ser Met
1760

Leu Thr Asp
1775

Pro Asp Gly
1790

Ile Ser Gly
1805

Gly Glu Phe
1820

Asp Leu Lys
1835

Ala Ser Ser
1850

Glu Glu Ser
1865

Ser Lys Asn
1880

Ser Met Asn
1895

Ala Gly Lys
1910

Gly Arg His
1925

Ala Glu Ser
1940

Ser Phe Asn
1955

Thr Gly Ile
1970

Gln Pro Lys
1985

Leu Asp Glu
2000

Gly Lys lle
2015

Asp His Val Thr

Gly

Glu

Ala

Ser

Thr

Asn

Gly

Lys

Arg

Arg

Thr

Lys

Val

Leu

Thr

Leu

Tyr

His

Arg Thr

Thr Glu

Arg Cys

Lys Gly

Cys Val

Leu Lys

Arg Val

Pro Thr

Ala Asp

Gly Asp

Thr Glu

Arg Val

Tyr Gln

Arg Ile

Tyr Ala

Arg Ala

His Cys

Arg Phe

Ala Gly
1750

Arg Val Val
1765

Tyr Gly Val
1780

Tyr Val Leu
1795

Ala Val Val
1810

Thr Ala Ser
1825

Gly Trp Ser
1840
Val Gly Arg
1855

Lys Ile Met
1870

Leu Thr Glu
1885

Phe Lys Gln
1900

Leu Pro Lys
1915

Leu Val Leu
1930

Tyr Met Arg
1945
Gly Asp Met
1960
Ser Tyr Gly
1975
Ala Met Val
1990
Ala Thr Pro

2005

Ser Glu Ser
2020

Lys Asp Leu Leu Val
1755

Cys

Cys GIn Ser Asn Asn Arg

1770

Lys Thr Asp Ser Gly Cys
1785

Asn Pro Glu Ala Val
1800

His Leu Gln Lys Thr
1815

Gly Thr Pro Ala Phe
1830

Gly Leu Pro
1845

Ile Phe

Val Lys Val Gly Lys
1860

Ser Gly Ile Gin Thr
1875

Met Val Lys
1890

Lys Ile

Ile Thr Leu Ala Thr
1905

Ala Val Ile Glu Glu

1920

Ile Pro Leu Arg Ala
1935

Leu Lys His Pro Ser

1950

Lys Glu Gly Asp Met
1965

Tyr Phe Cys Gln Met
1980

Glu Tyr Ser Tyr lle
1995

Glu GIn Leu Ala Ile
2010

Ile Arg Val Val Ala
2025
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Asn

Gly

Phe

Glu

Asn

Val

Thr

Gly

Ile

Ala

Ile

Ala

Pro

Phe

Ile

Met
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Thr

Pro

Asp

Met

Ser

Val

Glu

Gly

Phe

Gln

Tyr

Tyr

Asn

Tyr

Asn

Met

Ser

Gly

Ala Thr Pro
2030

Ile Glu Glu
2045

Gly Ser Gln
2060

Glu Met Lys
2075

Ala Val Glu
2090

Gly Tyr Tyr
2105

Thr Ser Gin
2120

Ser Gly Val
2135

Leu Lys Cys
2150

Ile Val Thr
2165

Ala Gln Arg
2180

Tyr Arg Ser
2195

Asp Leu Leu
2210

Val Thr Lys
2225

Glu Glu Asp
2240

Ala Gly Ser Val Thr Thr Thr Gly Gln Lys His
2035 2040

Phe lle

Phe Leu

Gly Asn

Val Ala

Tyr Ser

Ser Pro

Thr Leu

Glu Lys

Gly Leu

Arg Gly

Gin Glu

Gln Ala

Ser Phe

Ser Leu

Ala Pro Glu
2050

Asp Ile Ala
2065

Met Leu Val
2080

Lys Lys Leu
2095

Gly Glu Asp
2110

Tyr Val Ile
2125

Pro Asp Leu
2140

Arg Val Arg
2155

Lys Arg Met
2170

Arg Val Gly
2185

Thr Ala Thr
2200

Gln Arg Tyr
2215

Arg Glu Met
2230

Leu Ile Thr
2245

Leu Leu Ile Ser Glu Asp Leu Pro

2255

Ala Arg Thr
2270

Tyr Glu Val
2285

Glu Val Thr

Asp His

Gln Val

Asp Thr

2260

Pro Glu Pro
2275

Pro Val Leu
2290

Val Met

Gly Leu

Phe Val

Lys Ala

Pro Ala

Val Ala

Asp Thr

Val Ser

Ala Val

Arg Val

Gly Ser

Gly Ile

Asn Tyr

Gln Leu

Ala Ala

Ile Gin

Phe Pro

Lys Gly Glu
2055

Lys Ile Pro
2070

Pro Thr Arg
2085
Lys Gly Tyr
2100

Asn Leu Arg
2115

Thr Asn Ala
2130

Val Ile Asp
2145

Ser Lys lle
2160

Thr Val Gly
2175

Lys Pro Gly
2190
Lys Asp Tyr
2205
Glu Asp Gly
2220
Asp Trp Ser
2235
Glu Ile Leu

2250

Val Lys Asn
2265

Leu Ala Tyr
2280

Lys Ile Arg
229§

Tyr Glu Asn Tyr Ser Phe Leu Asn
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Asp

Val

Asn

Asn

Val

Ile

Thr

Pro

Glu,

Arg

His

Ile

Leu

Asn

Ile

Asn

Asn

Ala
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2300

Arg Lys
2315

Asp Glu Asp Leu
2330

Pro Gly Asn Gln
2345

Val Thr
2360

Gly Leu
Phe Gly Tyr Val
2375

Met Ile Thr Asp
2390

Thr Thr
2405

His Leu

Thr Glu Thr Glu
2420

Ile Met
2435

Gly Ala

Val Lys Ser Gln

2450

Glu Asn Ala Glu
2465

Ser Leu Jle Glu

2480

Gly Thr
2495

His Thr

His Glu Thr Ala
2510

Gly Gly Glu Ser
2525

Leu Val
2540

Val Tyr

Ser Glu Thr Gln
2555

Ile Ser
2570

Ala Leu

Ala

Gln

Ser

Gly

Ile

Gln

Leu

Ile

Ala

Ala

Asn

Ala

Phe

Val

Tyr

Gln

Ala

Leu Gly Glu Asp

Val

Val

Ser

Tyr

Tyr

Tyr

Lys

Ser

Glu

Ala

Lys

Leu

Ala

Ser

Val

Glu

Thr

2305

Val Pro Val Tyr Ile Tyr
2325

2320

Asp Leu Leu Gly Leu

2335

2310

Ala Thr Glu

Asp Trp Pro Asp
2340

Val Glu Thr Gly Lys Ala Leu Lys Gln
2355

2350

Ala Glu
2365

Asn Ala Leu

Leu Val Ala Leu
2370

Gln Ala Leu Ser Lys Arg His Val Pro
2385

2380

Thr Ile
2395

Ala Pro
2410

Glu Leu
2425

Asp Tyr
2440

Lys Ile
2455

Lys Gly
2470

Glu Glu
2485

Tyr Lys
2500

Thr Leu
2515

Asp His
2530

Met Asn
2545

Gly Arg
2560

Tyr Thr
2575

Glu Asp Gln

Asn Ala lle

Ala Ser Gly

Ala Ala Gly

Lys Thr Ala

Tyr Val Gln

Ile Tle Arg

Ser Ile Ala

Val Leu Lys

Val Lys Gin

Lys Pro Ser

Arg Phe Val

Tyr Lys Thr
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Arg Leu Glu Asp
2400

Lys Thr Asp Gly
2415
Asp Val Glu Lys
2430
Gly Leu Glu Phe
2445

Pro Leu Phe Lys
2460

Lys Phe Ile Asp
2475
Tyr Gly Leu Trp
2490

Ala Arg Leu Gly
2505

Trp Leu Ala Phe
2520

Ala Ala Val Asp
2535

Phe Pro Gly Asp
2550

Ala Ser Leu Phe
2565

Trp Asn Tyr His
2580
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Asn

Ala

Val

Arg

Ala

Val

Ser

Asn

Pro

Gly

Lys

Asn

Met

Lys

Trp

Leu

Phe

Pro

Leu Ser Lys
2585

Thr Ser Ala
2600

Val Ile Leu
2615

Lys Gly Lys
2630
Met Glu Ile

2645

Met Leu Gly
2660

Ser Glu GIn
2675

Phe Leu Asp
2690

Glu Lys Ile
2705

Asn Pro Leu
2720

Gly Trp Glu
2735

Leu Phe Thr
2750

Asp Ser Gln
2765

Asp Leu Ile
2780

Lys Met Val
2795

Thr Pro Ser
2810

Arg Val Glu
2825

Lys Asn Val
2840

Phe Leu Cys
2855

Val Val Glu Pro Ala Leu Ala Tyr Leu Pro Tyr
2595

Leu Lys

Ser Thr

Ser Asp

Leu Ser

Val Gly

Lys Arg

Gln Ala

Ile Met

Arg Leu

Ala Lys

Leu Ile

Gly Lys

Tyr Gly

Leu Gly

Asp Glu

Thr Arg

Gly Gly

Arg Asn

2590

Met Phe Thr
2605

Thr Ile Tyr
2620

Gly Leu Leu
2635

Gln Asn Pro
2650

Ala Ile Ala
2665

Thr Leu Leu
2680

Ala Thr Asp
2695

Ala Leu Phe
2710

Ile Tyr His
2725

Glu Leu Ser
2740

Met Phe Glu
2755

Ile Arg Asn
2770

Leu His Lys
2785

Trp Ala Pro
2800

Arg lle Arg
2815
Cys Pro Cys
2830

Lys Leu Thr
2845

Arg Pro Gly
2860

Pro Thr

Lys Thr

Gly Thr

Val] Ser

Ala His

Met Lys

Glu Leu

Glu Ala

Leu Tyr

Glu Arg

Ala Phe

Leu Ser

Gln Ile

Ala Pro

Leu Pro

Gly Tyr

Lys Val

Arg Gly
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Arg Leu Glu
2610

Tyr Leu Ser
2625

Gly Ile Ser
2640

Val Gly Ile
2655

Asn Ala lle
2670

Val Phe Val
2685

Val Lys Glu
2700

Val Gln Thr
2715

Gly Val Tyr
2730
Thr Ala Gly
2745

Glu Leu Leu
2760

Gly Asn Tyr
2775

Asn  Arg Gly
2790

Phe Ser Cys
2805

Thr Asp Asn
2820

Glu Met Lys
2835

Glu Glu Ser
2850

Pro Val Asn
2865

Ser

Ile

Ala

Ser

Glu

Lys

Asn

Ile

Tyr

Arg

Gly

Ile

Leu

Asp

Tyr

Ala

Gly

Tyr
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Arg

Val

Thr

Asp

Arg

Pro

Lys

Thr

Val

Val

Val

Val

Val

Gln

Pro

Asp

Ser

Asn

Val Thr Lys
2870

Ala Lys Leu
2885

Ala Lys Ile
2900

Lys Trp Glu
2915

Tyr Thr Gly
2930

Asn His Arg
2945

Asn Thr Val
2960

Tyr Asp Leu
2975

His Arg Asn
2990

Thr Thr Trp
3005

Ile Lys Pro
3020

Asp Ile Asn
3035

Gly Ile Thr
3050

Thr Pro Val
3065

Asn Ser Val
3080

Gly Ile Gln
3095

Ala Arg Pro
3110

Asn Arg Ala
3125

Asp Pro Arg
3140

Tyr

Glu

Asp

Val

Val

Ala

Gln

Thr

Asn

Leu

Val

Leu

Ile

Leu

Lys

Thr

Phe

Lys

Glu

Tyr Asp Asp Asn Leu Arg
2875

Gly Gln Val Glu His
2890

Tyr Ser Lys Gly Lys

2905

Glu His
2920

Gly Val Ile

Gly Phe Asn Gly Ala
2935

Leu Val

Glu Arg Asp
2950

Phe Leu Lys Met Lys
2965

Ile Ser
2980

Asn Leu Thr

Leu Glu Glu Lys Glu
2995

Ala Tyr
3010

Thr Phe Val

Leu Gly Glu Arg Val
3025

Gin Pro Glu Val Gin
3040

Ile Gly Arg Glu Thr
3055

Glu Lys
3070

Val Glu Pro

Ile Gly Leu Asp Glu
3085

His Thr
3100

Leu Thr Glu

[le Met
3115

Ile Leu Gly

Thr Ala Arg Asn [le
3130

Ile Arg Asp Leu Met
3145
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Tyr

Met

Thr

Tyr

Cys

Lys

Arg

Ile

Asn

Ile

Val

Leu

Asp

Glu

Ser

Asn

Ala

Glu 1Ile Lys Pro
2880

Tyr Lys Gly Val
2895

Len Leu Ala Thr
2910

Arg Leu Ala Lys
2925
Leu Gly Asp Glu
2940

Ala Thr Ile Thr
2955

Gly Cys Ala Phe
2970

Leu Ile Glu Leu
2985

Pro Thr Ala Thr
3000

Glu Asp Val Gly
3015

Pro Asp Pro Val
3030

Asp Thr Ser Glu
3045

Met Thr Thr Gly
3060

Ala Ser Asp Asn
3075

Asn Tyr Pro Gly
3090
Ile His Asn Arg
3105
Arg Asn Ser Ile
3120

Leu Tyr Thr Gly
3135

Ala Gly Arg Met
3150
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Leu Val Val Ala
3155

Val Asp Phe Lys
3170

Leu Ser Leu Gly
3185

Val Arg Asn Leu
3200

Trp Phe Ala Ser
3215

Asn Asp Lys Tyr
3230

Gin Ala Lys Ala
3245

Glu Val Gly Ser
3260

Leu Lys Ala Ser
3275

Glu Leu Leu Leu
3290

His Met Ala Ser
3305

Leu Gly Cys Gly
3320

Lys Ile His Pro
3335

Glu Glu Glu Glu
3350

Leu

Gly

Gln

Ile

Asp

Tyr

Leu

Arg

Asn

Arg

Ala

Val

Tyr

Lys

Arg Asp Val
3160

Thr Phe Leu
3175

Pro Lys Pro
3190

Glu Gln Lys
3205

Asp Pro Val
3220

Leu Val Gly
3235

Gly Ala Thr
3250

Thr Tyr Ala
3265

Lys Gln Met
3280

Cys Pro Pro
3295

Tyr Gln Leu
3310

His Leu Gly
3325

Glu Ala Tyr
3340

Lys Pro Arg
3355

Glu His Asn Lys Trp Ile Leu Lys

3365

Leu Asn Thr Lys
3380

Leu Asp Arg Glu
3395

Gly Thr Ile Met
3410

Ile Val Arg Ala

Lys

Gly

Ser

Gln

3370

Met Leu Asn
3385

Arg Lys Arg
3400

Ser Ala Gly
3415

Thr Asp Thr

Asp Pro Glu Leu Ser Glu Met
3165

Asp Arg Glu Ala Leu Glu Ala
3180

Lys Gln Val Thr Lys Glu Ala
3195

Lys Asp Val Glu Ile Pro Asn
3210

Phe Leu Glu Val Ala Leu Lys
3225

Asp Val Gly Glu Leu Lys Asp
3240

Asp Gln Thr Arg 1Ile Ile Lys
3255

Met Lys Leu Ser Ser Trp Phe
3270

Ser Leu Thr Pro Leu Phe Glu
3285

Ala Thr Lys Ser Asn Lys Gly
3300

Ala Gln Gly Asn Trp Glu Pro
3315

Thr Ile Pro Ala Arg Arg Val
3330

Leu Lys Leu Lys Asp Phe Ile
3345

Val Lys Asp Thr Val Ile Arg
3360

Lys Ile Arg Phe Gln Gly Asn
3375

Pro Gly Lys Leu Ser Glu Gln
3390

Asn Ile Tyr Asn His Gin Ile
3405

Ile Arg Leu Glu Lys Leu Pro
3420

Lys Thr Phe His Glu Ala lle

-19 -
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3425

Arg Asp Lys
3440

His Asn Lys
3455

Leu Lys His
3470

Gly Val Asn
3485

Ite Gly Glu
3500

Val Arg Asp
3515

Ala Ile Pro
3530

Ala Gly Asp
3545

Pro Glu Ala
3560

Trp Val Lys
3575

Thr Pro Leu
3590

Ser Phe Asn
3605

Asp Thr Gln
3620

Gln Lys Tyr
3635

Ile Thr Asp
3650

Glu val Tyr
3665

Thr Ser Ala
3680

Ile

Leu

Thr

Arg

Val

Leu

Lys

Leu

Lys

Gln

Phe

Glu

Val

Tyr

His

Ile

Gly

Asp Lys

Leu Glu

Tyr Gly

Lys Gly

Leu Asp

Lys Ala

Asn Glu

Val Val

Thr Arg

Gin Pro

Asn Ile

Pro Val

Thr Ser

Tyr Lys

Met Thr

Arg Asn

Asn Ser

Gly Phe Cys Glu Ser Thr
3695

3430 3435

Ser Glu Asn Arg Gln Asn  Pro Glu Leu
3445 3450

Ile Phe His Thr lle Ala Gln Pro Thr
3460 3465

Glu Val Thr Trp Glu Gln Leu Glu Ala
3475 3480

Ala Ala Gly Phe Leu Glu Lys Lys Asn
3490 3495

Ser Glu Lys His Leu Val Glu Gln Leu
3505

3510

Gly Arg Lys Ile Lys Tyr Tyr Glu Thr
3520 3525

Lys Arg Asp Val Ser Asp Asp Trp Gln
3535 3540

Glu Lys Arg Pro Arg Val
3550 3555

Ile Gln Tyr

Leu Ala Ile Thr Lys Val
3565 3570

Met Tyr Asn

Val Val Ile Pro Gly Tyr Glu Gly Lys
3580 3585

Phe Asp Lys Val Arg Lys Glu Trp Asp
3595

3600

Ala Val Ser Phe Asp Thr Lys Ala Trp
3615

3610

Lys Asp Leu Gln Leu Ile Gly Glu Ile
3625 3630

Lys Glu Trp His Lys Phe Ile Asp Thr
3640 3645

Glu Val Pro Val Ile Thr Ala Asp Gly
3655 3660

Gly Gln Arg Gly Ser Gly Gln Pro Asp
3670 3675

Met Leu Asn Val Leu Thr Met Met Tyr
3685 3690

Gly Val Pro Tyr Lys Ser
3700 3705

Phe Asn Arg
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Val Ala Arg Ile His

Glu

Leu

Met

Ala

Leu

Val

Arg

Pro

Ala

Leu

Cys

Asp

Lys

Arg

Lys

Leu

30

Lys Gly Leu Gly
3725

His Glu Ala Gly
3740

Lys Val Ala Tyr
3755

Pro Val Pro Val
3770

Gly Arg Asp Thr
3785

Asp Ser Ser Gly
3800

Ala Phe Ser Phe
3815

Arg Ile Cys Leu
3830

Ser Lys His Ala
3845

Tyr Lys Asp Val
3860

Gly Phe Glu Lys
3875

Gly Val Trp Thr
3890

Val Ala Ile Gly
3905

Arg Leu Ile Ser
3920

Gly Phe Thr Leu
3935

Thr Glu Thr Asn
3950

Leu Gly Pro lie
3965

Leu Met Thr Ala
3980

Val Cys Gly Asp Asp Gly
3715

Leu

Lys

Arg

Arg

Ala

Glu

Leu

Leu

Thr

Ile

Leu

Lys

Lys

Ser

Gln

Pro

Val

Val

Lys Phe Ala Asn
3730

Pro Gln Lys Ile
3745

Phe Glu Asp lle
3760

Trp Ser Asp Asn
3775

Val Ile Leu Ser
3790

Arg Gly Thr Thr
3805

Leu Met Tyr Ser
3820

Val Leu Ser Gln
3835

Tyr Tyr Tyr Lys
3850

Gly Arg Asn Leu
3865

Ala Asn Leu Asn
3880

His Thr Ser Lys
3895

Glu Glu Gly Asn
3910

Lys Thr Gly His
3925

Gly Lys His Tyr
3940

Val Met Gly Val
3955

Asn Leu Leu Leu
3970

Gly Val Ser Ser
3985
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Lys

Thr

Glu

Thr

Lys

Ala

Trp

GIn

Gly

Ser

Leu

Arg

Trp

Leu

Glu

Gly

Arg

Phe Leu lle Thr
3720

Gly Met Gln Ile
3735

Glu Gly Glu Lys
3750

Phe Cys Ser His
3765

Ser Ser His Met
3780

Met Ala Thr Arg
3795

Tyr Glu Lys Ala
3810

Asn Pro Leu Val
3825

Pro Glu Thr Asp
3840

Asp Pro lle Gly
3855

Glu Leu Lys Arg
3870

Ser Leu Ser Thr
3885

Ile Ile Gln Asp
3900

Leu Val Lys Pro
3915

Tyr lle Pro Asp
3930

Gln Leu Gln Leu
3945

Thr Glu Arg Tyr
3960

Arg Leu Lys Ile
3975
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Q1> 6
211> 3898
<212> PRT

<213> ERBEESHEETARE)

<400> 6
Met Glu Leu Ile "ghr Asn Glu Leu Leu T%r Lys Thr Tyr Lys Gln Lys
| 1 15

Pro Val Gly Val Glu Glu Pro Val Tyr Asp Gin Ala Gly Asn Pro Leu
20 25 30
Phe Gly Glu Arg Gly Ala Ile His Pro Gln Ser Thr Leu Lys Leu Pro
35 40 45

His Lys Arg Gly Glu Arg Asn Val Pro Thr Ser Leu Ala Ser Leu Pro
50 55 60

Lys Arg Gly Asp Cys Arg Ser Gly Asn Ser Lys Gly Pro Val Ser Gly
70 75 80

. 65

Ile Tyr Leu Lys Pro Gly Pro Leu Phe Tyr Gln Asp Tyr Lys Gly Pro
85 90 95

Val Tyr His Arg Ala Pro Leu Glu Leu Phe Glu Glu Gly Ser Met Cys
100 105 110

Glu Thr Thr Lys Arg Ile Gly Arg Val Thr Gly Ser Asp Gly Lys Leu
115 120 125

Tyr His Ile Tyr Ile Cys Ile Asp Gly Cys Ile Thr Val Lys Ser Ala
135 140

Thr Arg Ser His Gln Arg Val Leu Arg Trp Val His Asn Arg Leu Asp
145 150 155 160

Cys Pro Leu Trp Val Thr Ser Cys Ser Asp Thr Lys Glu Glu Gly Ala
165 170 175

Thr Lys Lys Lys Gln Gln Lys Pro Asp Arg Leu Glu Lys Gly Arg Met
180 185 190

Lys Ile Val Pro Lys Glu Ser Glu Lys Asb Ser Lys Thr Lys Pro Pro
195 200 205

R Asp Ala Thr Ile Val Val Asp Gly Val Lys Tyr Gln Val Lys Lys Lys
210 215 220

. Gly Lys Val Lys Ser Lys Asn Thr Gln Asp Gly Leu Tyr His Asn Lys
225 230 235 240

Asn Lys Pro Pro Glu Ser Arg Lys Lys Leu Glu Lys Ala Leu Leu Ala
245 250 255

Trp Ala Ile Leu Ala Val Val Leu Ile Glu Val Thr Met Gly Glu Asn
260 265 270

-22.
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Ile

Ala

Glu

305

Leu

Asn

Ala

Arg

385

Ser

Ala

Asp

Ala

Gin

465

Leu

Ala

Phe

Ile

545

Thr Gln Trp
275

Met Phe Gln
290

Lys Ile Cys
Lys Thr Ile
Cys Cys Arg

340

Trp Tyr Asn
355

Asn Leu Thr
370

Tyr Asp Arg
Pro Thr Pro
Gly Val Leu

420

Val Leu Phe
435

His Tyr Leu
450

Gly Thr Ala
Gly Lys Lys
Ala Ser Pro

500

Thr Lys Asn
51§

Gly Pro Gly
530

Asn Leu GlIn Asp Asn Gly Thr Glu Gly Ile Gln Arg

280

Arg Gly Val Asn
295

Thr Gly Val Pro
310

His Gly Met Met
325

Leu GIn Arg His

Ile Glu Pro Trp
360

Glu Gly Gln Pro
375

Asp Ser Asp Leu
390

Leu Thr Gly Cys
405

Thr Arg Gly Pro

Lys Glu His Glu
440

Val Asp Gly Val
455

Lys Leu Thr Thr
470

Leu Glu Asn Lys
485

Tyr Cys Asp Val

Cys Thr Pro Ala
520

Lys Phe Asp Thr
53§

285

Arg Ser Leu His Gly Ile Trp Pro

Ser His

Asp Ala
330

Glu Trp
345

Ile Leu

Pro Arg

Asn Val

Lys Lys
410

Cys Asn
425

Cys Thr

Thr Asn

Trp Leu

Ser Lys

490

Asp Arg
505

Cys Leu

Asn Ala

His Glu Met Gly Gly g;a Leu Ser Glu Val

Val Leu Ser Asp Phe Ala Pro Glu Thr Ala

565

570

300

Leu Ala Thr Asp Val Glu

315

Ser Glu Lys Thr

Asn Lys His Gly Trp

350

Ile Met Asn Arg
365

Glu Cys Ala Val
380

Val Thr Gln Ala
395

Gly Lys Asn Phe

Phe Glu Ile Ala
430

Gly Val Phe GIn
445

Ser Leu Glu Ser
460

Gly Lys GIn Leu
475
Thr Trp Phe Gly

Lys Ile Gly Tyr
510

Pro Lys Asn Thr
525

Glu Asp Gly Lys
540

Leu Leu Leu Ser
555

Ser Ala Met Tyr
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Asn

335

Thr

Thr

Arg

Ser

415

Ala

Asp

Ala

Gly

Ala

495

Ile

Lys

Ile

Leu

Leu
575

320

Tyr

Cys

Gin

Cys

Asp

400

Phe

Ser

Thr

Arg

Ile

Tyr

Trp

Iie

Leu

Val

560

Ile
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Leu His Phe Ser lle
580
Lys Thr Gln Leu Asn
595

Pro Gly Ser Val Trp
610

Trp Trp Pro Tyr Glu
625

Pro Gin

Leu Thr

Ser His Val Asp Ile Thr Asp Cys Asp
585 590

Ile Glu Leu Thr Thr Ala Asp Val lle
600 605

Asn Leu Gly Lys Tyr Val g%g Ile Arg Pro Asp

615

Thr Ala
630

Ala Val Leu Ala Phe Glu Glu Val Gly
635 640

Gln Val Val Lys Ile Val Leu Arg Ala %gg Arg Asp Leu Thr Arg lle

645

Trp Asn Ala Ala Thr
660
Val Arg Gly Gln Val
675
Gly Val GIn Gly His
690
Ala Lys Asn Asp Arg
705
Val Trp Lys Asp Tyr
725
Ile Ala Trp Cys Lys
740
Arg Glu Thr Arg Tyr
755
Ser Val Val Phe Lys

710

Val Glu Met Asp Asp
785

Lys Pro Ile Val Arg
805

Ala Phe Gin Met Val
320

Thr Thr

Val Gln

Leu Asp
695

Val Gly
710

Ser His

Gly Gly

Leu Ala

Lys Leu

715

Asp Phe
790

Gly Lys

Cys Pro

Met Leu Ala Asn Arg Asp Thr
835

655

Ala Phe Leu Val Cys Leu Ile Lys Met
665 670

Gly Ile Leu Trp Leu Leu Leu Ile Thr
680 685

Cys Lys Pro Glu Tyr Ser Tyr Ala Ile
700

Pro Leu Gly Ala Glu Gly Leu Thr Thr
715 720

Glu Met Lys Leu Glu Asp Thr Met Val
730 735

Lys Phe Thr Tyr Leu Ser Arg Cys Thr
745 750

Ile Leu His Ser Arg Ala Leu Pro Thr
760 765

Phe Glu Gly Gln %gs Gln Glu Asp Thr

Glu Phe Gly Leu Cys Pro Cys Asp Ala
795 800

Phe Asn Thr Thr Leu Leu Asn Gly Pro
810 815

Ile Gly Trp Thr Gly Thr Val Ser Cys
825 830

Leu Asp Thr Ala Val Val Arg Thr Tyr
840 845

Arg Arg Ser Val Pro Phe Pro Tyr Arg Gin Gly Cys Ile Thr Gin Lys
850 860

855

Thr Leu Gly Glu Asp Leu Tyr

Asp Cys Ala Leu Gly Gly Asn Trp Thr

-24 -
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865 870 875 880

Cys Val Thr Gly Asp Gln Ser Arg Tyr Thr Gly Gly Leu Ile Glu Ser
885 890 895
Cys Lys Trp Cys Gly Tyr Lys Phe Gln Lys Ser Glu Gly Leu Pro His
900 905 910
Tyr Pro Ile Gly Lys Cys Arg Leu Asn Asn Glu Thr Gly Tyr Arg Leu
915 920 925

Val Asp Asp Thr Ser Cys Asp Arg Glu Gly Val Ala Ile Val Pro His
930 935 940

Gly Leu Val Lys Cys Lys Ile Gly Asp Thr Thr Val Gln Val Ile Ala
945 950 955 960

Thr Asp Thr Lys Leu Gly Pro Met Pro Cys Lys Pro His Glu Ile Ile
965 970 975

Ser Ser Glu Gly Pro Ile Glu Lys Thr Ala Cys Thr Phe Asn Tyr Thr
980 985 990

Arg Thr Leu Lys Asn Lys Tyr Phe Glu Pro Arg Asp Ser Tyr Phe Gln
995 1000 1005

GIn Tyr Met Leu Lys Gly Asp Tyr Gln Tyr Trp Phe Asp Leu Glu
1010 1015 1020

Val Thr Asp His His Arg Asp Tyr Phe Ala Glu Ser Ile Leu Val
1025 1030 1035

Val Val Val Ala Leu Leu Gly Gly Arg Tyr Val Leu Trp Leu Leu
1040 1045 1050

Val Thr Tyr Met Val Leu Ser Glu Gln Lys Ala Ser Gly Ala Gln
1055 1060 1065

Tyr Gly Ala Gly Glu Val Val Met Met Gly Asn Leu Leu Thr His
1070 1075 1080

Asp Asn Val Glu Val Val Thr Tyr Phe Phe Leu Leu Tyr Leu Leu
1085 1090 1095

Leu Arg Glu Glu Ser Val Lys Lys Trp Val Leu Leu Leu Tyr His
1100 1105 1110

Ile Leu Val Ala His Pro Leu Lys Ser Val Ile Val 1Ile Leu Leu
1115 1120 1125

Met Ile Gly Asp Val Val Lys Ala Asp Pro Gly Gly Gin Gly Tyr
1130 1135 1140

Leu Gly Gln Ile Asp Val Cys Phe Thr Met Val Val Ile Ile Ile
1145 1150 1155

-25-
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Ile Gly Leu
1160

Ile Thr Ile
1175

Pro Gly Val
1190

Met Val Ser
1205

Gln Cys lle
1220

Leu Ile His
1235

Asn Trp Arg
1250

Thr Val Val
1265

Gin Gly Val
1280

Phe Leu Thr
1295

Leu Tyr Tyr

1310

Leu Gly Gly
1325

Asp Glu _Ser
1340

Ala Gln Lys
1355

Leu Ile Ser
1370

Tyr Leu Ser
1385

Glu Glu Ile
1400

Ala Leu Ile
1415

Gly Leu Lys
1430

Ile Tle Ala Arg Arg Asp Pro Thr
1165

Val

Asp

Tyr

Leu

Leu

Pro

Thr

Pro

Leu

Leu

Leu

Gly

Asn

Cys

Val

Ser

Glu

Lys

Ala Ser

Ala Ala

Val Thr

Ser Leu

Gly Arg

Leu Thr

Met Trp

Ile Leu

Ile Leu

Lys Thr

Asp Tyr

Glu Gly

Phe Ser

Val Ser

Asp Phe

Gly Gly

Leu Asn

Phe Tyr

Leu Arg Val
1180

Met Ala Val
1195

Asp Tyr Phe
1210

Val Ser Gly
1225

Ile Glu Thr
1240

Leu Ile Leu

1255

Lys lle Asp
1270

Leu Leu Ile
1285

Ile Leu Pro
1300

Ile Lys Thr
1315

Lys Arg Val
1330

Val Tyr Leu
1345

Met Leu Leu
1360

Ser Lys Trp
1375
Met Tyr Tyr
1390

Thr
1405

Asn Met

Trp Ser Met
1420

Leu Leu Ser
1435

Thr Gly

Ile Thr

Arg Tyr

Val Phe

Pro Glu

Phe Tyr

Leu Ala

Thr Thr

Thr Tyr

Asp Ile

Asp Ser

Phe Pro

Pro Leu

Gln Leu

Met His

Ile Ser

Glu Glu

Gly Arg
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Ile Val Pro
1170

Leu Thr Tyr
1185

{le Thr Leu
1200

Lys Arg Trp
1215

Leu
1230

Ile Arg

Val Thr Ile
1245

Leu Ile Ser

1260

Gly Len Len
1275
Len Trp Ala
1290
Glu Leu Val
1305

Glu Lys Ser
1320

Ile Tyr Asp
1335

Ser Arg Gln
135

Val Arg Ala
1365

[le Tyr Met
1380

Arg Lys Val
1395

Arg 1Ile Val

1410

Glu Glu Ser
1425

Leu Arg Asn
1440

Leu

Ser

Leu

Leu

Cys

Pro

Thr

Leu

Asp

Lys

Trp

Val

Lys

Thr

Ala

Ile

Ala

Lys

Leu
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Ile

Gly

Lys

Val

Gly

Phe

Phe

Thr

Gly

Cys

Asp

Pro

Arg

Ser

Asp

Leu

Pro

Ile

Ile Lys His Lys Val Arg Asn Glu Thr Val
1445 1450

Glu Glu Glu Val Tyr Gly Met Pro Lys Ile
1460 1465

Ala Ser Thr Leu Asn Lys Asn Lys His Cys
1475 1480

Cys Glu Gly Arg Lys Trp Lys Gly Gly Thr
1490 1495

Arg His Gly Lys Pro Ile Thr Cys Gly Met
1505 1510

Glu Glu Arg His Tyr Lys Arg lle Phe lle
1520 1525

Glu Gly Pro Phe Arg Gln Glu Tyr Asn Gly
1535 1540

Ala Arg Gly Gln Leu Phe Leu Arg Asn Leu

1550 1555
Lys Val Lys Met Leu Met Val Gly Asn Leu
1565 1570

Asp Leu Glu His Leu Gly Trp Ile Leu Arg
1580 1585

Lys Lys Ile Thr Glu His Glu Arg Cys His
1595 1600

Lys Leu Thr Ala Phe Phe Gly Ile Met Pro
1610 1615

Arg Ala Pro Val Arg Phe Pro Thr Ser Leu
1625 1630

Gly Leu Glu Thr Gly Trp Ala Tyr Thr His
1640 1645

Ser Val Asp His Val Thr Ala Gly Lys Asp
1655 1660

Ser Met Gly Arg Thr Arg Val Val Cys Gin
1670 1675

Thr Asp Glu Thr Glu Tyr Gly Val Lys Thr
1685 1690

Asp Gly Ala Arg Cys Tyr Val Leu Asn Pro
1700 1705

Ser Gly Ser Lys Gly Ala Val Val His Leu
1715 1720
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Ala Gly Trp Tyr
1455

Met Thr Ile Ile
1470

Ile Ile Cys Thr
1485

Cys Pro Lys Cys
1500

Ser Leu Ala Asp
1515

Arg Glu Gly Asn
1530

Phe Ile Gln Tyr
1545

Pro Ile Leu Ala
1560

Gly Glu Glu Val
1575

Gly Pro Ala Val
1590

Ile Asn Ile Leu
1605

Arg Gly Thr Thr
1620

Leu Lys Val Arg
1635

Gln Gly Gly Ile
1650

Leu Leu Val Cys
1665

Ser Asn Asn Lys
1680

Asp Ser Gly Cys
1695

Glu Ala Val Asn
1710

Gin Lys Thr Gly
1725
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Gly Glu Phe Thr Cys
1730

Asp Leu Lys Asn Leu
1745

Ala Ser Ser Gly Arg
1760

Glu Glu Ser Lys Pro
17175

Ser Lys Asn Thr Ala
1790

Ser Met Asn Arg Gly
1805

Ala Gly Lys Thr Thr
1820

Gly Arg His Lys Arg
1835

Ala Glu Ser Val Tyr
1850

Ser Phe Asn Leu Arg
1865

Thr Gly Ile Thr Tyr
1880

Gln Pro Lys Leu Arg
1895

Leu Asp Glu Tyr His
1910

Gly Lys Ile His Arg
1925

Thr Ala Thr Pro Ala
1940

Pro Ile Glu Glu Phe
1955

Leu Gly Ser Gin Phe
1970

Asp Glu Met Lys Gly
1985

Met Ala Val Glu Val

Val

Lys

Val

Thr

Asp

Asp

Glu

Val

Gln

Ile

Ala

Ala

Cys

Phe

Gly

Ile

Leu

Asn

Ala

Thr Ala Ser Gly Thr
1735

Gly Trp Ser Gly Leu
1750

Val Gly Arg Val Lys
1765

Lys Ile Met Ser Gly
1780

Leu Thr Glu Met Val
1795

Phe Lys Gln Ile Thr
1810

Leu Pro Lys Ala Val
1825

Leu Val Leu Ile Pro
1840

Tyr Met Arg Leu Lys
1855

Gly Asp Met Lys Glu
1870
Ser Tyr Gly Tyr Phe
1885

Ala Met Val Glu Tyr
1900

Ala Thr Pro Glu Gln
1915

Ser Glu Ser Ile Arg
1930

Ser Val Thr Thr Thr
1945

Ala Pro Glu Val Met
1960

Asp Ile Ala Gly Leu
1975
Met Leu Val Phe Val

1990

Lys Lys Leu Lys Ala
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Pro Ala Phe Phe
1740

Pro 1le Phe
1755
Val Gly Lys
1770

Ile Gln Thr
1785

Lys Lys Ile
1800

Leu Ala Thr
1815

Ile Glu Glu
1830

Leu Arg Ala
1845

His Pro Ser
1860

Gly Asp Met
1875

Cys Gln Met
1890

Ser Tyr Ile
1905

Leu Ala Ile
1920

Val Val Ala
1935

Gly Gin Lys
1950

Glu Gly Glu
1965

Lys 1Ile Pro
1980

Pro Thr Arg
1995

Lys Gly Tyr

Glu

Asn

Val

Thr

Gly

Ile

Ala

Ile

Ala

Pro

Phe

Ile

Met

His

Asp

Val

Asn

Asn
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Ser

Val

Glu

Gly

Phe

Gln

Tyr

Tyr

Asn

Tyr

Asn

Met

Ser

Gly

Arg

Asp

Pro

Va

2000

Gly Tyr Tyr
2015

Thr Ser Gln
2030

Ser Gly Val
2045

Leu Lys Cys
2060
Ile Val Thr

2075

Ala Gln Arg
2090

Tyr Arg Ser
2105

Asp Leu Len
2120

Val Thr Lys
2135

Glu Glu Asp
2150

Leu Leu Ile
2165

Ala Arg Thr
2180

Tyr Glu Val
2195
Glu Val Thr
2210
Lys Leu Gly
2225
Glu Asp Leu
2240
Gly Asn Gln
2255
Ala Gly Leu
2270

2005

Tyr Ser Gly Glu Asp Pro Ala
2020

Ser Pro Tyr Val Ile Val Ala
2035

Thr Leu Pro Asp Leu Asp Thr
2050

Glu Lys Arg Val Arg Val Ser
2065

Gly Leu Lys Arg Met Ala Val
2080

Arg Gly Arg Val Gly Arg Val
2095

Gln Glu Thr Ala Thr Gly Ser
2110

Gln Ala Gln Arg Tyr Gly lle
2125

Ser Phe Arg Glu Met Asn Tyr
2140

Ser Leu Leu Ile Thr Gln Leu
2155

Ser Glu Asp Leu Pro Ala Ala
2170

Asp His Pro Glu Pro Ile GIn
2185

Gln Val Pro Val Leu Phe Pro
2200

Asp Thr Tyr Glu Asn Tyr Ser
2215

Glu Asp Val Pro Val Tyr [le
2230

Ala Val Asp Leu Leu Gly Leu
2245

Gln Val Val Glu Thr Gly Lys
2260

Ser Ser Ala Glu Asn Ala Leu
2275

-29.

2010

Asn Leu
2025

Thr Asn
2040

Val Val
2055

Ser Lys
2070

Thr Val
2085

Lys Pro
2100
Lys Asp

2115

Glu Asp
2130

Asp Trp
2145

Glu Ile
2160

Val Lys
2175

Leu Ala
2190

Lys Ile
2205

Phe Leu
2220

Tyr Ala
2235

Asp Trp
2250

Ala Leu
2265

Arg

Asp

Ile

Gly

Gly

Tyr

Gly

Ser

Leu

Asn

Tyr

Arg

Asn

Thr

Pro

Lys

Val

Ile

Thr

Pro

Glu

Arg

His

Ile

Leu

Asn

Ile

Asn

Asn

Ala

Glu

Asp

Gln

Leu Val Ala Leu

2280
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Phe Gly Tyr Val Gly Tyr Gln Ala Leu
2285 2290

Met Ile Thr Asp
2300

Thr Thr His Leu

2315

Thr Glu Thr Glu
2330

Ile Met Gly Ala
2345

Val Lys
2360

Ser Gin

Glu Asn Val Glu
2375

Ser Leu Ile Glu

2390

Gly Thr His Thr
2405

His Glu Thr Ala
2420

Gly Gly Glu Thr
2435

Leu Val Val Tyr
2450

Thr Glu Thr Gln

2465

Iie Ser
2480

Ala Leu

Asn Leu Ser Lys
2495

Ala Thr
2510

Ser Ala

Val Val
2525

Ile Leu
Gly Lys

Arg Lys
2540

Ala Met Glu Ile
255

Ile

Gln

Leu

Ile

Ala

Ala

Asp

Ala

Phe

Val

Tyr

Gln

Ala

Val

Leu

Ser

Ser

Leu

Tyr Thr
2305

Ile Glu

Tyr Ala Pro Asn
2320

Lys Glu Leu Ala
2335

Ser Asp Tyr Ala
2350

Glu Lys Ile Lys
2365

Ala Arg Gly Tyr
2380

Lys Asp Val Ile
2395

Leu Tyr Lys Ser
2410

Ala Thr
2425

Leu Val

Ser Asp His Ile
2440

Val Met
2455

Asn Lys
Glu Gly Arg Arg
2470

Thr Tyr
2485

Thr Tyr

Val Glu Pro Ala
2500

Lys Met Phe Thr

2515

Thr Thr
2530

Ile Tyr
Asp Gly Leu Leu
2545

Ser GIln Asn Pro
2560

Ser Lys Arg
2295

Asp Gln Arg
2310

Ala Ile Lys
2325

Ser Gly Asp
2340

Ala Gly Gly
235§

Thr Ala Pro
2370

Val GIn Lys
2385

Ile Arg Tyr
2400

Ile Ala Ala
2415

Leu Lys Trp
2430

Arg Gln Ala
2445

Pro Ser Phe
2460

Phe Val Ala
2475

Lys Thr Trp
2490

Leu Ala Tyr
2505

Pro Thr Arg
2520

Lys Thr Tyr
2535

Gly Thr Gly
2550

Val Ser Val
2565

-30-

His Val

Leu Glu

Thr Glu

Val Glu

Leu Asp

Leu Phe

Leu lle

Gly Leu

Arg Leu

Leu Ala

Ala Val

Pro Gly

Ser Leu

Asn Tyr

Leu Pro

Leu Glu

Leu Ser

Ile Ser

Gly Ile

Pro

Asp

Gly

Lys

Phe

Lys

Asp

Trp

Gly

Phe

Asp

Asp

Phe

Asn

Tyr

Ser

Ile

Ala

Ser
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Val

Ser

Asn

Pro

Gly

Lys

Asn

Met

Leu

Lys

Trp

Leu

Leu

Pro

Arg

Val

Asp

Arg

Met Leu Gly
2570

Ser Glu Gln
2585

Phe Leu Asp
2600

Glu Lys Ile
2615

Asn Pro Leu
2630

Gly Trp Glu
2645

Leu Phe Thr
2660

Asp Ser Glu
2675

Asp Leu Ile
2690

Lys 1le Val
2705

Thr Pro Ser
2720

Arg Val Glu
2735

Lys Asn Val
2750

Phe Leu Cys
2765

Val Thr Lys
2780

Ala Lys Leu
2795

Ala Arg Ile
2810

Lys Trp Glu
2825

Tyr Thr Gly
2840

Val Gly

Lys Arg

Gln Ala

Ile Met

Arg Leu

Ala Lys

Leu Ile

Gly Lys

His Gly

Leu Gly

Asp Glu

Thr Lys

Ser Gly

Arg Asn

Tyr Tyr

Glu Gly

Asp Tyr

Val Glu

Val Gly

Ala Ile Ala Ala His

2575

Thr Leu Leu Met Lys

2590

Ala Thr Asp Glu Leu

2605

Ala Leu Phe Glu Ala

2620
Ile Tyr His
2635

Glu Leu Ser
2650

Leu

Glu

Tyr

Arg

Met Phe Glu Ala Phe

2665

Ile Arg Asn
2680

Leu His Lys
2695

Trp Ala Pro
2710

Arg lle Arg
2725
Cys Pro Cys
2740

Lys Leu Thr
2755

Arg Pro Gly
2770

Asp Asp Asn
2785

Gln Val Glu
2800

Ser Lys Gly
2815

His Gly Thr
2830

Leu

Gln

Ala

Leu

Gly

Lys

Arg

Leu

His

Lys

Leu

Ser

Ile

Pro

Pro

Tyr

Val

Gly

Arg

Tyr

Thr

Thr

Phe Arg Gly Ala Tyr
2845

- 31

Asn Ala Ile
2580

Val Phe Val
2595

Glu

Lys

Val Lys Glu Asn

2610

Val Gln Thr
2625

Gly Val Tyr
2640

Thr Ala Gly
2655

Glu Leu Leu
2670

Gly Asn Tyr
2685

Asn Arg Gly
2700

Phe Ser Cys
2715

Thr Asp Ser
2730

Glu Met Lys
2745

Glu Glu Ser
2760

Pro Val Asn
27175

Glu Ile Arg
2790

Tyr Lys Gly
2805

Leu Leu Ala
2820

Arg Leu Thr
2835

Leu Gly Asp
2850

Ile

Tyr

Arg

Gly

Ile

Leu

Asp

Tyr

Ala

Gly

Tyr

Pro

Val

Thr

Lys

Glu
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Pro Asn His Arg
2855

Lys Asn Thr Val
2870

Thr Tyr Asp Leu
2885

Val His Arg Asn
2900

Val Thr Thr Trp
2915

Thr Ile Lys Pro
2930

Val Asp
2945

Ile Asn

Val Gly
2960

Ile Thr
Val Thr Pro Val
2975

Gln Ser Ser Val
2990

Pro Gly Val Gln
30

05

Asp Ala Arg Pro
3020

Ser Asn Arg Ala
3035

Asn Asp Pro Arg
3050

Leu Val
3065

Val Ala

Va

—_—

Asp Phe Lys
3080

Leu Ser Leu Gly
3095
Ile Arg Asp Leu

3110

Trp Phe Thr Ser

Asp Leu Val
2860

Glu Arg

Gln Phe Leu Lys Met
2875

Thr Ile Ser Asn Leu
2890

Asn Leu Glu Glu Lys
2905

Leu Ala Tyr Thr Phe
2920

Val Leu Gly Glu Arg
2935

Leu Gln Pro Glu Val
2950

Ile Ile Gly Lys Glu
2965

Met Glu Lys Val Glu
2980

Lys Ile Gly Leu Asp
2995

Thr His Thr Leu Val
3010

Phe Ile Met
3025

Val Leu

Lys Thr Ala Arg Asn
3040

Glu Ile Arg Asp Leu
3055

Leu Arg Asp Ile Asp
3070

Asp Cys Ala Thr lle Thr
2865

Lys

Thr

Glu

Val

Val

Gln

Ala

Pro

Glu

Glu

Gly

Ile

Met

Pro

Lys Gly Cys Ala Phe
2880

Arg Leu lle Glu Leu

2895

Ile Pro Thr Ala Thr
2910

Asn Glu Asp Val Gly
2925

Ile Pro Asp Pro Val
2940

Val Asp Thr Ser Glu
2955

Val Met
2970

Thr Thr Gly
Asp Thr Asp Asn Asn
2985 '

Gly Asn Tyr Pro Gly
3000

Glu Ile His Asn Lys
3015

Ser Lys Ser Ser Met

3030

Asn Leu Tyr Thr Gly
3045

Ala Glu Gly Arg Ile
3060

Asp Leu Ser Glu Leu
3075

Gly Thr Phe Leu Asp Arg Glu Ala Leu Glu Ala
3085 3090

Gln Pro Lys Pro Lys
3100

Leu Lys Glu Glu Arg
311§

Gin

Gln

Val Thr Lys Ala Ala
3105

Val Glu
3120

lle Pro Asp

Asp Asp Pro Val Phe Leu Asp Ile Ala Met Lys

-32-
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Lys

Gln

Glu

Leu

Glu

His

Leu

Lys

Glu

Glu

Leu

Ser

Ile

Arg

His

Leu

Gly

3125

Asp Lys Tyr
3140

Ala Lys Ala
3155

Val Gly Ser
3170

Gln Ala Ser
3185

Leu Leu Leu
3200

Met Ala Ser
3215

Gly Cys Gly
3230

Met His Pro
3245

Glu Gtlu Glu
3260

His Asn Lys
3275

Asn Thr Lys
3290

Asp Arg Glu
3305

Thr Val Met
3320

Val Arg Ala
3335

Asp Lys lle
3350

Asn Lys Leu
3365

Lys His Thr
3380

Ile Asn Arg
3395

3130

His Leu Ile Gly Asp Val Val
3145

Leu Gly Ala Thr
3160

Arg Thr Tyr Thr
3175

Ser Lys Gln Met
3190

Arg Cys Pro Pro
3205

Ala Tyr Gln Leu
3220

Val His Leu Gly
3235

Tyr Glu Ala Tyr
3250

Lys Lys Pro Arg
3265

Trp Ile Leu Lys
3280

Lys Met Leu Asn
3295

Gly His Lys Arg
3310

Ser Ser Ala Gly
3325

Gin Thr Asp Thr
3340

Asp Lys Asn Glu
3355

Leu Glu Ile Phe
3370

Tyr Gly Glu Val
3385

Lys Gly Ala Ala Gly Phe Leu
3400

Asp Gin Thr

Met Lys Leu

Ser Leu Thr

Ala Thr Lys

Ala Gln Gly

Thr Val Pro

Leu Lys Leu

Ile Arg Asp

Lys Ile Lys

Pro Gly Lys

Asn Ile Tyr

Ile Arg Leu

Lys Ser Phe

Asn Arg Gln

His Thr Ile

Thr Trp Glu
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3135

Glu Val Lys Asp
3150

Arg Ile Val Lys
3165

Ser Ser Trp Phe
3180

Pro Leu Phe Glu
3195

Ser Asn Lys Gly
3210

Asn Trp Glu Pro
3225

Ala Arg Arg Val
3240

Lys Asp Leu Val
3255

Thr Val Ile Arg
3270

Phe Gln Gly Asn
3285

Leu Ser Glu Gln
3300

Asn Asn Gln Ile
3315

Glu Lys Leu Pro
3330

His Glu Ala Ile
3345

Asn Pro Glu Leu
3360
Ala Asp Pro Ser
3375
Gln Leu Glu Ala
3390

Glu Lys Lys Asn
3405
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Ile Gly Glu Val

Val

Ala

Ala

Pro

Trp

Thr

Leu

Asp

Gln

Ile

Glu

Ala

Val

Glu

Leu

Met

3410

Arg Asp Leu
3425

Ile Pro Lys
3440

Gly Asp Leu
3455

Glu Ala Lys
3470

Val Lys Giln
3485

Pro Leu Phe
3500

Phe Asn Glu
3515

Thr
3530

Gln Val
Tyr Tyr

Lys
3545

Thr
3560

Asp His

Val Tyr lle
3575

Ser
3590

Ala Gly

Phe Cys Glu
3605

Ala Lys Ile
3620

Lys Gly Leu
3635

His Glu Ala
3650

Lys Val Ala
3665

Pro Val Pro
3680

Leu Asp Ser Glu Lys
3415

Lys

Asn

Val

Thr

Gln

Asn

Pro

Thr

Tyr

Met

Arg

Asn

Ser

His

Gly

Gly

Tyr

Val

Ala Gly Arg
3430

Glu Lys
3445

Arg

Asp Glu Lys
3460

Arg Leu Ala
3475

Pro Val Val
3490

Ile Phe Asn
3505

Val Ala Val
3520

Ser Arg Asp
3535

Arg Lys Glu
3550

Val Glu Val
3565

Asn Gly Gln
3580

Ser Met Leu

3595

Thr Gly Val
3610

Val Cys
3625

Gly

Leu Lys Phe

3640

Lys Pro Gln
3655

Lys Phe Glu
3670

Arg Trp Ser
3685

Lys

Asp

Lys

Ile

Ile

Lys

Ser

Leu

Trp

Pro

His Leu Val
342
Ile Arg Tyr
3435
Val Ser Asp
3450
Pro Arg Val
3465
Thr Lys Val
3480
Pro Gly Tyr
3495
Val Arg Lys
3510
Phe Asp Thr
3525
His Leu Ile
3540
His Lys Phe
3555

Val Ile Thr
3570

Glu Gln Leu

Tyr Glu Thr

Asp Trp Gln

Ile Gln Tyr

Met Tyr Asn

Glu Gly Lys

Glu Trp Asp

Lys Ala Trp

Gly Glu Ile

Ile Asp Thr

Ala Asp Gly

Arg Gly Ser Gly Gln Pro Asp
3585

Asn

Pro

Asp

Ser

Lys

Asp

Asp

Val Leu Thr
3600

Tyr Lys Ser
3615

Asp Gly Phe
3630

Asn Lys Gly
364

Leu Thr Glu
3660

Ile Glu Phe
3675

Asn Thr Ser
3690

-34-

Met Ile Tyr
Phe Asn Arg
Leu Ile Thr
Met Gln‘I]e
Gly Glu Lys
Cys Ser His

Ser Tyr Met
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Ala Gly Arg Asp Thr Ala Val 1Ile Leu Ser Lys Met Ala Thr Arg
3695 3700 3705

Leu Asp Ser Ser Gly Glu Arg Gly Thr Thr Ala Tyr Glu Lys Ala
3710 3715 3720

Val Ala Phe Ser Phe Leu Leu Met Tyr Ser Trp Asn Pro Leu Val
3725 3730 3735

Arg Arg lle Cys Leu Leu Val Leu Ser Gln Arg Pro Glu Thr Ala
3740 3745 3750

Pro Ser Thr Gln Thr Thr Tyr Tyr Tyr Lys Gly Asp Pro Ile Gly
3755 3760 3765

Ala Tyr Lys Asp Val Ile Gly Arg Asn Leu Ser Glu Leu Lys Arg
3770 3775 3780

Thr Gly Phe Glu Lys Leu Ala Asn Leu Asn Leu Ser Leu Ser Thr
3785 3790 3795

Leu Gly Ile Trp Thr Lys His Thr Ser Lys Arg Ile lle Gln Asp
3800 3805 3810

Cys Val Ala Ile Gly Lys Glu Glu Gly Asn Trp Leu Val Asn Ala
3815 3820 3825

Asp Arg Leu Ile Ser Ser Lys Thr Gly His Leu Tyr Ile Pro Asp
3830 3835 3840

Lys Gly Phe Thr Leu GIn Gly Lys His Tyr Glu GIln Leu Gin Leu
3845 3850 3855

Gly Ala Glu Thr Asn Pro Val Met Gly Val Gly Thr Glu Arg Tyr
3860 3865 3870

Lys Leu Gly Pro Ile Val Asn Leu Leu Leu Arg Arg Leu Lys Val
3875 3880 3885

Leu Leu Met Ala Ala Val Gly Ala Ser Ser
3890 3895

210> 7
211> 19
<212> DNA

Q213> AEBFH

220>
<223> BHRZWELEBS!F NADL474

<400> 7
cgtggcttct tggtacggg

<210> 8

211> 22
<212> DNA
Q213> AEF

<220>

-35-

19
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<223>
<400>

B2 BIEE™S 'F NADL4744
8

agcggtatat tgtacaaagc ca

<210>
211>
212>
<213>

<220>
<223>

<400>

9
24
DNA

AEFH

ERZBEERS T 5363702
9

tgcacgatct gtgaagggaa agaa

<210>
211>
L2
<213>

<220>
<223>

<400>

10

24

DNA
N-1:27)

BRI BTG | F NADL4844
10

tgcactgtat gtgagggccg agag

<210>
<211>
212>
213>

<220>
<221>
<223>

<220>

<21>
Q23>

<400>

BRERGCRBETRRE |

misc_ 5%
BI1R4-HENE THRBEBENADL

misc_ R
NADLBEZE270B L E BRIEA F 2 RIS E B 5

11

tttataaggg aaggcaactt tgapgggt

210>
211>
<212>
<213>

<220>
<2R21>
<223>

<220>

<221>
<223>

<400>

12
9
PRT

ERSRARBETHRE ]

misc_ &
FIRFFEE TR BHENADL

misc_ 55
NADLERZEIOME R BB A F Z AIRTER S B B BRF 5

12

The Ile Arg Glu gly Asn Phe Glu Gly

<210>
211>
<212>
<213>

13

36

DNA
EREBrRmBETRRE |

- 36 -

22

24

24

27
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<220>
<221> misc_%5%
Q23>

<220>
<221> misc_FH
<223> NADLEATE2IOEMIEREEA T 2 RIS 855

<400> 13
cctttcagge aggaatacaa lggcttlgta caatat

<210> 14
211> 12
<212> PRT

<213> ERERERBETHRS |

<220>
221> misc_ %5
<223> FIM4HENE TRMBBHNADL

<220>
<221> misc_ ¥
<223> NADLREESOMERE HERIEA FZ AT I HREFS)

<400> 14

Pro Phe Arg Gln g_}lu Tyr Asn Gly Phe \1/3] Gln Tyr
1

<210> 15

211> 18

<212> DNA

213> EEBBEREETHARE?

<220>
<221> misc_%¥&
<223> FRARREE T FIRERS3637

<220>
<221> misc_®¥#E
<223> SIIMKEEINBEILEFEBBEA FZ NI ETREFT

<400> 15
tttataagag aaggacgc

<210> 16

Q11> 6

<212> PRT

23> EFRERSREETHARE?2

<220>

<221> misc_¥®

<223> FIBAHBETRRBRSI637

<220>

221> misc_i&

<223> $3637HK7E13 1 ERERRLIEA F 2 RIS BB REFF T
<400> 16

Phe Ile Arg Glu gly Arg
1

-37-

36
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210>
211>
<212>
213>

<220>
<221>
<223>

<220>

221>
<223>

<400>

17
30
DNA

EREBTREETRRE 2

misc_K
PR FRE T FIRREES3637

misc_ ¥
SIGITRTEINEERIEA F 2 T ETERF

17

agggaagagt ataagggtta cgtccaatac

<210>
2Lll>
<212>
<?213>

<220>
<221>
<223>

220>

<221>
<223>

<400>

18
10
PRT

BERERTRBETHRE 2

misc_45
PR AR B T HIIREBHRS3637

misc_ &
53637THEE 13 1B B IR A F X RAYEB S BE EBE Y

18

Arg Glu Glu Tyr IS,ys Gly Tyr Val Gln T%)/r
1 1

-38 -

30
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i
- FPHEAHNEE

it 4 6A
% 93122607 95 5 F| B 55 &
X G R & B OB R
EE 994 7H22% HEE
1. —EEHEARY  HBEE | R4EHEETHR
HB(BVDV-)M%E 2 B4 HEEE THREE(BVDV-2)ZE R
KRR M MR B (cp)Z B H P HERBEKRMN NS2-3
EZANEBEEBMERREY M IEARE > HX%R#
BRUNMEMECERNBLUE  E8XFRERE FTREELE

MLl E B E R

2. MHEFHEAGEES | BzEwEdEARY  H4
fl % % = BVDV-1 {# BVDV-1 NADL H & # It 7% %

nult

BVDV-2 {%# BVDV-2 53637 -
3. WHFBIENGKEBERE | BZREHEHRY  HE—-F
BEEBBLITERIOEE - ®
4, ~HEHRBOHFFENEBS IHZEHEEARTO S
% 0 H A & WM BVDV-1F1BVDV-22 NS2-3E 5 K #E A # A
RBEILR  ZBMARBIEFMAERRBLEDE > HEEL
IR BEMMHB ZBYDV-1MIBVDV-28y # M 7% % 28 # tk - H
TEEFRERUNEEAZCERABMLNE  ESXFRERSE
TREMEEHULERXSFTEE -
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