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<210> 1

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Derived from Yellow Fever virus and West Nile virus

<400> 1
cactgggaga gettgaaggt ¢ 21

<210 2

<211> 25

<212> DNA

<213> Artificial Sequence

<220
<223> Derived from Yellow Fever virus and West Nile virus

<400> 2
aaagccagtt geageegegy titaa 23

<210> 3

<211> 21

<212> DNA

<213> Artificial Sequence
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06132 0995G3 Sequence Listing
<220>
223> Derived from Yellow Fever virus and Dengue-1 virus

<400> 3 :
aaggtagact ggtgggctee ¢ 21

<210> 4

<Z11> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Derived from Yellow Fever virus and Dengue-1 virus

<400> 4
gatccteagt accaacegeg gittaa 26

<210> 5

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Derived from Yellow Fever virus and Dengue-2 virus

<400> 3
aaggtagatt ggtgtgeatt g 21

-

<210> 6

211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Derived from Yellow Fever virus and Dengue-2 virus

<400> 6 .
aacccteagt accaccegeg gittaa 26

210> 7

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Derived from Yellow Fever virus and Dengue-3 virus

<400> 7
gaggigaatt gaagtoctct a 21

<210> B8

<211> 25

<212> DNA

<213> Artificial Sequence
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<220>
<223> Derived from Yellow Fever virus and Dengue-3 virus

<400> 8
acceocagea coaccegegg ittaa 25

<210> 9

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Derived from Yellow Fever virus and Dengue-4 virus

<400> 9
aaaaggaaca gitgttctet a 21

<210> 10

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Derived from Yellow Fever virus and Dengue-4 virus

<400> 10
acccgaagtg fcaaccgegg titaa 25

<210> 11

<211> 2%

<212> DNA

<213> Artificial Sequence

<220>
<223> Derived from Yellow Fever virus and St. Louis Encephalitis virus

<400> 11
aacgtgaata gitggatagt ¢ 21

<210> 12

<Z11> 25

<212> DNA

<213> Artificial Sequence

<220> :
<223> Derived from Yellow Fever virus and St. Louis Encephalitis virus

<400> 12
accgttgete geaccegegg titaa 25

<210> 13
<211> 21
<212> DNA
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<213> Artificial Sequence

<220
<223> Derived from Yellow Fever virus and Murray Valley Encephalitis
Virus

<400> 13
aatitcgasa ggtggaaget ¢ 21

<210> 14

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Derived from Yellow Fever virus and Murray Valley Encephalitis
virus :

<400> 14
gaccggtgtt tacagecgeg gtttaa 26

<210> 15

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Derived from Yellow Fever virus and Tick-Borne Encephalitis virus

<400> 15
tactgcgaac gacgttgcca 21

<210> 16

<211> 25

<212> DNA

<213> Anificial Sequence

<220>
<223> Derived from Yellow Fever virus and Tick-Borme Encephalitis virus

<400> 16
actgggaacc tcaccegegg ttiaa 25

<210> 17

<211> 16

<212> DNA

<213> Artificial Sequence

<220>
<223> Derived from Yeliow Fever virus

<400> 17
gaitagagpa gaccct 16
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<210> 18
<211> 39
<212> PRT
<213> Artificial Sequence

<220>
<223> Derived from West Nile virus

<400> 18
Ser Leu Thr Val Gln Thr His Gly Glu Ser Thr Leu Ala Asn Lys Lys
1 5 10 i5

Gly Ala Trp Met Asp Ser Thr Lys Ala Thr Arg Tyr Leu Val Lys Thr

20 25 30
Glu Ser Trp lle Leu Arg Asn
35
<210> 19
<211> 36
<2i2> PRT

<213> Artificial Sequence

<220>
<223> Derived from West Nile virug

<400> 19

Pro Gly Tyr Ala Leu Val Ala Ala Val lle Gly Trp Met Leu Gly Ser
1 5 10 15

Asn Thr Met Gln Arg Val Val Phe Val Val Leu Leu Leu Leu Val Ala
20 -25 30

Pro Ala Tyr Ser
35

<210> 20

<211> 10896

<212> DNA

<213> Artificial Sequence

<220>
<223> Derived fom Yellow Fever Virus and West Nile virus

<220>

<221> misc_feature
<2227 {(D.(D
<223> nisa,c, g, ort

<220>
<221> CDS

Page 5



06132 0998G3 Sequence Listing
<222> (119)..(10384)

<400> 20
ngtasatcet gtgtgctaat tgagetgeat tggtetgeaa atcgagtige taggcaataa 60

acacatttgg attaatttta atcgttcgtt gagegattag cagagaactg accagaac 118

atg tct ggt cgt aaa got cag 224 aag acc cfg gge gic aatatg gta 166
Met Ser Gly Arg Lys Ala Gln Gly Lys Thr Leu Gly Val Asn Met Val
1 5 10 5

cga cga gga git cge tec tig tea aac aaa ata aaa caa aaa aca asa 214
Arg Arg Gly Val Arg Ser Leu Ser Asn Lys Ile Lys Gln Lys Thr Lys
20 25 30

caa att gga aac aga cct gga cot tca aga got gtt caa gga tttatc 262
Gln Tle Gly Asn Arg Pro Gly Pro Ser Arg Gly Val Gln Gly Phe Ile
35 40 45

it ffc ttt tg tic aac att ttg act gga aaa aag atc aca gcec cac 310
Phe Phe Phe Leu Phe Asn Ile Leu Thr Gly Lys Lys 1le Thr Ala His
50 53 60 '

cta aag agg ttg tog aaa atg ctg gac cca aga caa ggc ttg get gt 358
Leu Lys Arg Leu Trp Lys Met Leu Asp Pro Arg Gln Gly Leu Ala Val
65 70 75 80

cta agg ada gtc nag aga gtg gtg gec agr g atg aga gga ttgtcc 406
Leu Arg Lys Val Lys Arg Val Val Ala Ser Leu Met Arg Gly Leu Ser
85 90 95

- toa agg aaa cge cgt toe cat gat gt ctg act gig caa ttc cta att 454
Ser Arg Lys Arg Arg Ser His Asp Val Leu Thr Val Gln Phe Leu lle
100 105 110

ttg goa atg ctg tig atg acg got gea git ace cic tct aac tic caa 502
Leu Gly Met Leu Leu Met Thr Gly Gly Val Thr Leu Ser Asn Phe Gin
115 120 125

gog ang gtg alp atg acg gta aat get act gac gie aca gat gic ate 550
Gly Lys Val Met Met Thr Val Asn Ala Thr Asp Val Thr Asp Val lle
130 135 140

acg att cca aca get got gga aag aac cta tge aft gtc aga geaatg 598
Thr Ile Pro Thr Ala Ala Gly Lys Asn Leu Cys Ile Val Arg Ala Met
145 150 155 160

gat gtg ppa tac atg tge gat gat act atc act taf gaatgc cca gty 646
Asp Val Gly Tyr Met Cys Asp Asp Thr lle Thr Tyr Glu Cys Pro Val
165 170 175

ctg teg got got aat gat cca gaa gac ate gac gt tgg tge acaaag 694
Leu Ser Ala Gly Asn Asp Pro Glu Asp Ile Asp Cys Trp Cys Thr Lys
180 185 190

tca gea gie tac gtc agp tat goa aga tge acc aag acacge cactea 742

Ser Ala Val Tyr Val Arg Tyr Gly Arg Cys Thr Lys Thr Arg His Ser
195 200 205

Page 6



06132 0995G3 Sequence Listing
aga cge agt cgg agg tca ctg aca gtg cag aca cac gga gaa agc act 790
Arg Arg Ser Arg Arg Ser Leu Thr Val Gin Thr His Gly Glu Ser Thr
210 215 220

cta gcg aac aag aag geg got tgg atg gac age ace aag gee aca agg 838
Leu Ala Asn Lys Lys Gly Ala Trp Met Asp Ser Thr Lys Ala Thr Arg
225 230 235 240

tat ttg gta aaa aca gaa fca tgg afc ttg agg aac cct ggatat gcc 886
Tyr Leu Vai Lys Thr Glu Ser Trp lle Leu Arg Asn Pro Gly Tyr Ala
245 250 255

ctg gte gea gee gio ait got tgg atg ctt ggg age aac acc atg cag 934
Leu Vai Ala Ala Val Ile Gly Trp Met Leu Gly Ser Asn Thr Met Gin
260 265 270

aga gtt gtg itt gic gte cta ttg cit ttg gtg gee cea gettac age 982
Arg Val Val Phe Val Val Leu Leu Leu Leu Val Ala Pro Ala Tyr Ser
275 280 285

{tc aac tge ctt gga atg age aac aga gac fic thg gaa gga gtgtct 1030
Phe Asn Cys Leu Gly Met Ser Asn Arg Asp Phe Leu Glu Gly Val Ser
290 295 300

gga gea aca tgg grg gat ttg git ctc gaa ggc gac age tge gtgact 1078
Gly Ala Thr Trp Val Asp Leu Val Leu Glu Gly Asp Ser Cys Val Thr
305 310 313 320

atc atg tct aag gac aag cct acc atc gac gic aag atg atg aatatg 1126
Ile Met Ser Lys Asp Lys Pro Thr He Asp Val Lys Met Met Asn Met
325 330 335

gag gcg goc aac ofg gea gag gic cge agh tattge tat ttg getace 1174
Glu Ala Ala Asn Leu Ala Glu Vat Arg Ser Tyr Cys Tyr Leu Ala Thr
340 345 350

gtc age gat cte tee ace aaa get gea tge cog ace atg gga gaa get 1222
Val Ser Asp Leu Ser Thr Lyvs Ala Ala Cys Pro Thr Met Gly Giu Ala
355 360 365

cac aat gac aaa cgt get gac cca got ttt gtg tec aga caa gga gtg 1270
His Asn Asp Lys Arg Ala Asp Pro Ala Phe Val Cys Arg Gln Gly Val
370 375 380

gtg gac age goc tgg goc aac goc tec geatit thi gec aaa ggatee 1318
Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Phe Phe Gly Lys Gly Ser
385 390 395 400

att gac aca tgc goc aaa tt goc tge fof ace aag gea ata ggaaga 1366
Hle Asp Thr Cys Ala Lys Phe Ala Cys Ser Thr Lys Ala He Gly Arg
405 410 415

acc atc ttg aaa gag aat atc aag tac gaa gtg gec att ft gic cat 1414
Thr Ile Leu Lys Glu Asn Ile Lys Tyr Glu Val Ala Ile Phe Val His
420 425 430 :

gea cea act act gtg gag tcg cac gga aat tac tcc aca cag git gga 1462
Gly Pro Thr Thr Val Glu Ser His Gly Asn Tyr Ser Thr Gln Val Gly
435 440 445
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06132 0998G3 Sequence Listing

gec act cag gec gge cga tic age atc act cet got geg cotteatac 1510
Ala Thr Gin Ala Gly Arg Phe Ser Hle Thr Pro Ala Ala Pro Ser Tyr
450 455 460

aca cia aag ctt gga paa tat goa gag gto aca gtg gac fgt gaacca 1558
Thr Leu Lys Leu Gly Glu Tyr Gly Glu Val Thr Val Asp Cys Glu Pro
465 470 475 430

cgg toca ggg att gac ace aat gea tac tac gtg atg act git gga aca 1606
Arg Ser Gly Ile Asp Thr Asn Ala Tyr Tyr Val Met Thr Val Gly Thr
485 490 495

aag acg fc tig gte cat cgt gag tgg tic atg gac ctc aac cie et 1654
Lys Thr Phe Leu Val His Arg Glu Trp Phe Met Asp Leu Asn Leu Pro
500 505 510

tgg age agt got gga agt act gig tgg agg aac aga gag acg ttaatg 1702
Trp Ser Ser Ala Gly Ser Thr Val Trp Arg Asn Arg Glu Thr Leu Met
315 520 525

gag ttt gag gaa cca cac gee acg aag cag tet gig ata geattg gge. 1750
Glu Phe Glu Glu Pro His Ala Thr Lys Gin Ser Val Ile Ala Leu Gly
530 535 540

tca caa gag gga got ctg cat caa got thg got gga gec attecot gtg 1798
Ser Gln Giu Gly Ala Leu His Gin Ala Leu Ala Gly Ala Ile Pro Val
545 550 355 560

gaa tit tca age aac act gte aag ttg acg teg got cat ttg aag 1t 1846
Glu Phe Ser Ser Asn Thr Val Lys Leu Thr Ser Gly His Leu Lys Cys
- 565 570 575 :

age gtg aag atg gaa aaa tg cag ttg aag gga aca acc tat gge gtc 1894
Arg Val Lys Met Glu Lys Leu Gln Leu Lys Gly Thr Thr Tyr Gly Val
580 585 590

tgt tca aag get ttc aag it cit agg act cce gtg gac ace ggtcac 1942
Cys Ser Lys Ala Phe Lys Phe Leu Arg Thr Pro Val Asp Thr Gly His
595 600 605

ggc act gtg gte tte gaa ttg cag tac act gge acg gat gga ccttge 1990
Gly Thr Val Val Leu Glu Leu Gln Tyr Thr Gly Thr Asp Gly Pro Cys
610 ' 615 620

aaa gtt cct atc tog tea gtg got tea tig aac gac cta acgcca gtg 2038
Lys Val Pro Ile Ser Ser Val Ala Ser Leu Asn Asp Leu Thr Pro Val
625 630 635 640

gec aga ttg gte act gte aac cct tit git tca gtg gec acg gec aac 2086
Gly Arg Leu Val Thr Val Asn Pro Phe Val Ser Val Ala Thr Ala Asn
645 650 655

gct aag gtc ctg att gaa ttg gaa cca ccc tif gga gac tcatac ata 2134
Ala Lys Val Leu Ile Giu Leu Glu Pro Pro Phe Gly Asp Ser Tyr lle
660 665 670

. gtg gte goc aga gga gaa caa cag atc aat cac cat tgg cac aag fct 2182
Val Val Gly Arg Gly Glu Gln GIn Hle Asn His His Trp His Lys Ser
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06132 0995SG3 Sequence Listing
675 680 685

283 age age att ggo aaa gec it aca ace acc cic aaa gga geg cég 2230
Gly Ser Ser Ile Gly Lys Ala Phe Thr Thr Thr Leu Lys Gly Ala Gln
690 695 760

aga cta gec got ofa gga gac aca got tgg gac fit ggatea gtt gga 2278
Arg Leu Ala Ala Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Val Gly
705 710 715 720

£gg gio e act agt gt geg cgg got gte cat caa glg tie gga gga 2326
Gly Val Phe Thr Ser Val Gly Arg Ala Val His Gln Val Phe Gly Glv

723 730 735

gea ttc cgc tea ctg tie gga gec atg tee tgg ata acg caa gga ttg 2374
Ala Phe Arg Ser Leu Phe Gly Giy Met Ser Trp Ile Thr Gln Gly Leu
740 745 750

ctg ggg got cic ctg ttg teg atg ggo ate aat got ogt gat agg tec 2422
Leu Gly Ala Leu Leu Leu Trp Met Gly Ile Asn Ala Arg Asp Arg Ser
755 760 765

ata get ctc acg itt cte gea git gga gga gti ctgcic tic cte tee 2470
Ile Ala Leu Thr Phe Leu Ala Val Gly Gly Val Leu Leu Phe Leu Ser
770 775 780

gtg aac gty goc goe gat caa gga tge goc atc aac ittt ggc aag aga 2.5 i8
Val Asn Val Gly Ala Asp Gin Gly Cys Ala Ile Asn Phe Gly Lys Arg
785 750 795 800

gag ctc aag tgc goa gat got afc tic ata ttt aga gac icf gat gac 2366
Glu Leu Lys Cys Gly Asp Gly le Phe Ile Phe Arg Asp Ser Asp Asp
805 810 815

tgg ctg aac aag fac tca tac tat cca gaa gat cct gtg aag ctt geca 2614
Trp Leu Asn Lys Tyr Ser Tyr Tyr Pro Glu Asp Pro Val Lys Leu Ala
820 825 830 :

tca ata gtg aaa gec tet tit gaa gaa ggg aag tgt gge cta aattca 2662
Ser Hle Val Lys Ala Ser Phe Glu Giu Gly Lys Cys Gly Leu Asn Ser
835 840 845

gtt gac tee Cit gag cat gag atg tgg aga age agg gea gat gag atc 2710
Val Asp Ser Leu Glu His Glu Met Trp Arg Ser Arg Ala Asp Glu Ile
850 355 860

aat goc atf ittt gag gaa aac gag gig gac atf tot gt gtc gtg cag 2738
Asn Ala Ile Phe Glu Glu Asn Glu Val Asp Ile Ser Val Val Val Gln
865 870 875 880

gat cca aag aat gt tac cag aga gga act cat cca ttt tec aga att 2806
Asp Pro Lys Asn Val Tyr Gln Arg Gly Thr His Pro Phe Ser Arg lle
885 860 895

cgg gat got otg cag tat ggt tgg aag act tgg ggt aag aac ctt gtg 2834
Arg Asp Gly Leu Gln Tyr Gly Trp Lys Thr Trp Gly Lys Asn Leu Val
900 905 910 '

tc tee cca ggg agg aag aat gga age tic ate ata gat gga aag tec 2902
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. 06132 099SG3 Sequence Listing
Phe Ser Pro Gly Arg Lys Asn Gly Ser Phe Ile Ile Asp Gly Lys Ser
915 920 925

agg aaa gaa tge cog t tea aac cgg gic tgg aat tet tic cag ata 2930
Arg Lys Glu Cys Pro Phe Ser Asn Arg Val Trp Asn Ser Phe Gin Ile
930 935 940 '

gag gag ttt gge acg gea gig tic acc aca cge gtg tac atg gac gea 2998
Glu Glu Phe Gly Thr Gly Val Phe Thr Thr Arg Val Tyr Met Asp Ala
945 950 955 960

gtc ttt gaa tac acc ata gac tge gat gga tct atc #tg ggt gea geg 3046
Val Phe Gla Tyr Thr Ile Asp Cys Asp Gly Ser Ile Leu Gly Ala Ala
865 976 975

gtg aac gga aaa aag agt geo cat ggo tet cea aca tit tgg atg gga 3094
Val Asn Gly Lys Lys Ser Ala His Gly Ser Pro Thr Phe Trp Met Gly
580 983 990

agt cat gaa gta aat ggg aca tgg atg atc cac acc ttg gag geatta 3142
Ser His Glu Val Asn Gly Thr Trp Met Hie His Thr Leu Glu Ala Leu
995 1000 1005

gattac aag gag tgt gag tgg cca ctg aca catacg att ggaaca 3187
Asp Tyr Lys Glu Cys Glu Trp Pro Leu Thr His Thr Ile Gly Thr
1010 1015 1020

tca git gaa gag agt gaa atg tic atg ccg aga tca afc gga gge 3232
Ser Val Glu Glu Ser Glu Met Phe Met Pro Arg Ser Ile Gly Gly
1025 1030 1035

cca git age tct cac aat cat afc cot gga tac aag gttcagacg 3277
Pro Val Ser Ser His Asn His Ile Pro Gly Tyr Lys Val Gln Thr
1040 1045 1050

anc gga cettgg atg cag gla cca cla gaa gig asg aga gaa get 3327
Asn Gly Pro Trp Met Gln Val Pro Leu Glu Val Lys Arg Glu Ala
1055 1060 1063 '

tge cea ggg act age grg atc att gat ggc aac tgr gatggacgg 3367
Cys Pro Gly Thr Ser Val Ile Ile Asp Gly Asn Cys Asp Gly Arg
1070 1075 1080

gga asa tca ace aga tcc ace acg gat age ggg aaa gitattect 3412
Gly Lys Ser Thr Arg Ser Thr Thr Asp Ser Gly Lys ValIle Pro
1085 1090 1095

gaa tgg igtige cge toe tge aca atg ceg cct gig agettc cat 3457
Glu Trp Cys Cys Arg Ser Cys Thr Met Pro Pro Val Ser Phe His
1100 1165 1110

cpt agt gat ggg tet teg tat ccc atg gaa atf agg ccaaggaaa 3502
Gly Ser Asp Gly Cys Trp Tyr Pro Met Giu lle Arg Pro Arg Lys
1115 1120 1125

acg cat gaa agc cat cig gtg cgetectgg gitaca getggagaa 3547

Thr His Glu Ser His Leu Val Arg Ser Trp Val Thr Ala Gly Glu
1130 1135 1140
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ata cat gct gtc cottit ggt ttg gtg age atg atg ata geaatg 3592
Ile His Ala Val Pro Phe Gly Leu Val Ser Met Met 1le Ala Met
1145 1150 1155

gaa gtg gtc cta agg aaa aga cag gga ocd aag caa atg ttg gt 3637
Gla Val Val Len Arg Lys Arg Gln Gly Pro Lys Gin Met Leu Val
1160 1165 1170

gga gga gla gig ote tig gga gea atg ctg gic ggg caaglaact 3682
Gly Gly Val Val Leu Leu Gly Ala Met Leu Val Gly Gin Val Thr -
1175 1180 1185

ctc ot gat tig ctg aaa ctc aca gtg get pig gea ttgcatttc 3727
Leu Leu Asp Leuleu Lys Len Thr Val Ala Val Gly Leu His Phe
1190 1195 1200

cat gag atg aac aat gga gga gac gee atg tat atg gegttgatt 3772
His Glu Met Asn Asn Gly Glv Asp Ala Met Tyr Met AlalLeulle
1205 1210 1215

get goc tit toa atc aga cca ggg otg cte atc gge ttgggote 3817
Ala Ala Phe Ser lle Arg Pro Gly Leu Leu Ile Gly Phe Gly Leu
1220 1225 1230

agg acc cta tgg age cct ¢gg gaa cgc oft gig oty acc cta gga 3862
Arg Thr Leu Trp Ser Pro Arg Glu Arg Len Val Leu Thr Leu Gly
1235 1240 1245

gea goc atg ptg gag att geo tg get ggo gty atg gge ggootg 3907
Ala Ala Met Val Glu He Ala Leu Gly Gly Val Met Gly Gly Leu
1250 1255 1260

tgg aag tat cta aaf gea git fet ctc tge atc ctg aca ataaat 3952
Trp Lys Tyr Leu Asn Ala Val Ser Leu Cys Ile Len Thr lle Asn
1265 1270 1275

gct gtt get tct agg aaa gea tea aat ace ate ttg ccc cte atg 3997
Ala Val Ala Ser Arg Lys Ala Ser Asn Thr ile Leu Pro Leu Met
1280 1285 1290

get ety tig aca oot gic act atg get gag gtg aga ctt gccgea 4042
AlaLeu Leu Thr Pro Val Thr Met Ala Giu Val Arg Leu Ala Ala
1295 1300 1305

atg ttc ttt tgt goc atg grt ate ata ggg gte ctt cac cagaat 4087
Met Phe Phe Cys Ala Met Val lle Ile Gly Val Leu His Gln Asn
1310 1315 1320

ttc aag gac acc fcc atg cag aag act ata cct ctg gtg geccte 4132
Phe Lys Asp Thr Ser Met Gln Lys Thr lle Pro Leu Val Alaleu
1325 1330 1335

aca cic aca tet tac ctg gge ttg aca caa cct ti tig ggectg 4177
Thr Leu Thr Ser Tyr Leu Gly Leu Thr Gin Pro Phe Leu Gly Leu
1340 1345 1350

tgt gea tit ctg goa acc cgc ata tit ggg oga agg agtatccea | 4222
Cys Ala Phe Leu Ala Thr Arg Tle Phe Gly Arg Arg Ser Ile Pro
1355 1360 1365
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06132 099SG3 Sequence Listing

g aat gag gea cie gea gea got ggtcta gig gga gtgctggea 4267
Val Asn Giu Ala Leu Ala Ala Ala Giy Len Val Gly Val Leu Ala

1370 1375 1380

gga ctg got tit cag gag atg gag aac fic ctt ggt cegatt gca 4312
Gly Leu Ala Phe GIn Glu Met Glu Asn Phe Leu Gly ProIle Ala
1385 13%0 1395

gif gea gga cic ctg atg atg cig git age gig got gggagg gtg 4357
Val Gly Gly Leu Leu Met Met Leu Val Ser Val Ala Gly Arg Val
1400 1403 1410

gat ggg cta gag ctc aag aag ctt ggt gaa gtt tca tgg gaa gag 4402
Asp Gly Leu Glu Leu Lys Lys Leu Gly Glu Val Ser Trp Glu Giu
1415 1420 1425

gag gcg gag atc age gep agh toe geo cge tat gat gtg geacic 4447
Glu Ala Ghu Ile Ser Gly Ser Ser Ala Arg Tyr Asp Val Ala Leu
1430 1435 1440

agt gaa caa ggg gag ttc aag ctg ctttct gaa gag asagtgcca 4492
Ser Glu Gln Gly Glu Phe Lys Leu Leu Ser Glu Glu Lys Val Pro
1445 1450 1453

tgg gac cag gtt gtg atg acc teg ctg goc ttg gt ggg gct gee 4337
Trp Asp Gln Val Val Met Thr Ser Leu Ala Leu Val Gly Ala Ala
1460 1465 1470

ctc cat cca tft got ctt ctg ctg gte ctt got ggg fggctg it 4582
Leu His Pro Phe AlaLeu Leu Leu Val Leu Ala Gly Trp Leu Phe
1475 1480 1485

cat gtc agg gga get agg aga agr ggg gat gt tig tgg gatatt 4627
His Val Arg Gly Ala Arg Arg Ser Gly Asp Val Leu Trp Asp Ile

1490 1493 1500

cec act oct aag afc atc gag gaa tgt gaa catctg gag gat geg 4672
Pro Thr Pro Lys Ile Ile Glu Glu Cys Glu His Leu Glu Asp Gly
1505 1510 1515

att tat ggoe ata fic cag tea acc fic g ggg gec tececagega 4717
Tie Tyr Gly Ile Phe Gin Ser Thr Phe Leu Gly Ala Ser Gln Arg
1520 1525 1330

gea gtg gga gtg goa cag gga ggg gig tio cac aca atg tggcat 4762
Gly Val Gly Val Ala Gin Gly Gly Val Phe His Thr Mst Trp His

1535 1540 1545

gic aca aga gga get tic cft gic agg aat ggc aag aag tig att 4807
Val Thr Arg Gly AlaPhe Leu Val Arg Asn Gly Lys Lys Leu Ile
1550 1535 1560

cca tet tgg got tea gta aag gaa gac off gic gee tat ggt gac 4852
Pro Ser Trp Ala Ser Vai Lys Gla Asp Leu Val Ala Tyr Gly Gly
1565 1570 1575

tca tgg aag ttg gaa ggc aga tgg gat gga gag gaa gag gtecag 4897
Ser Trp Lys Leu Glu Gly Arg Trp Asp Gly Glu Glu Glu Val Gin
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1580 - 1585 1590

ftg atc geg got gtt cca gga aag aac gtg gtc aac gtocagaca 4942
Leulle Ala Als Val Pro Gly Lys Asn Val Val Asn Val Gin Thr
1595 1600 1603

aaa ccg age ttg tic aaa gtg agg aat ggg gga gaa aitc ggg get 4987
Lys Pro Ser Leu Phe Lys Val Arg Asn Gly Gly Glu Ile Gly Ala
1610 1615 1620 '

gtc get cft gac tat cog agt gge acttca ggaict cotatt gt 5032
Val Ala Leu Asp Tyr Pro Ser Gly Thr Ser Gly Ser Pro lle Val
1625 1630 1635

aac agg aac gga gag gig att gop cig tac gge aat ggeatcctt 5077
Asn Arg Asn Gly Glu Val Ile Gly Leu Tyr Gly Asn Gly Ile Leu
1640 1645 1650

gic ggt gac aac tee tic gfg tcc gec ata tcc cag act gag gteg 5122
Val Gly Asp Asn Ser Phe Val Ser Alalle Ser Gin Thr Glu Val
1655 1660 1665

aag paa gan gea aag gag gag CfC caa gag atc cog acaatgcta 5167
Lys Glu Glu Gly Lys Glu Giu Leu Gln Glu Ile Pro Thr Met Leu
1670 1675 1680

aag asa gga atg aca act gic cft gat tit cat cot gga get ggg 5212
Lys Lys Gly Met Thr Thr Val Leu Asp Phe His Pro Gly Ala Gly
1685 1690 1695

aag aca aga cgittc cfc cca cag afc ttg goc gag tge geacgg 5257
Lys Thr Arg Arg Phe Leu Pro Gln Ile Leu Ala Glu Cys Ala Arg
- 1700 1705 1710

aga cgc itg cge act ctt gtg titg gec coc.acc agg gt gtt ettt 5302
Arg Arg Teu Arg Thr Leu Val Leu Ala Pro Thr Arg Val Val Leu
1715 1720 1725

ict gaa atg aag gag got fit cac gge ctg gac gig aaatic cac 5347
Ser Glu Met Lys Glu Ala Phe His Gly Leu Asp Val Lys Phe His
1736 1735 1740

aca cag gotf tit foe got cac gge age ggg aga gaa gicatt gat 5392
Thr Gln Ala Phe Ser Ala His Gly Ser Gly Arg Glu Val Ile Asp
1745 1750 - 1755

gce atg tge cat gee ace cta act tac agg atg ttg gaa cca act 5437
Ala Met Cys His Ala Thr Leu Thr Tyr Arg Met Leu Glu Pro Thr
1760 1765 1770

agg ot gff aac tpg gaa gtp atc aft atg gat gaa geccattit 5482
Arg Val Val Asn Trp Glu Val Ile lle Met Asp Glu Ala His Phe
1775 ' 1780 1785

ftg gat cca goc age ata goc got aga ggttgg gea gegoacaga 5527
leu Asp Pro Ala Ser lle Ala Ala Arg Gly Trp Ala Ala His Arg
1790 1795 1800

get agg geoa aat gaa agt gea aca atc itg atg aca 'gcc acaccg 5572
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Ala Arg Alz Asn Glu Ser Ala Thr Ile Leu Met Thr Ala Thr Pro
1805 1810 1815

cct ggg act agt gat gaa tt cca cat tca aat ggt gaaatagaa 5617
Pro Gly Thr Ser Asp Glu Phe Pro His Ser Asn Gly Glu Ile Glu
1820 1825 1830

gat git caa acg gac ata ccC agt gag ccc igg aac aca ggg cat 5662
Asp Val Gln Thr Asp lle Pro Ser Glu Pro Trp Asn Thr Gly His
1835 1840 1845

gac tgg afc Cig get gac aaa agg coc acg gea tgg tte ctteca 5707
Asp Trp Tle Leu Ala Asp Lys Arg Pro Thr Ala Trp Phe Leu Pro
1850 1855 1860

tce atc aga got goa aat gie atg get gec tet tg cgtaag get 5752
Ser Ile Arg Ala Ala Asn Val Met Ala Ala Ser Len Arg Lys Ala
1865 1870 1875

gga aag agt gig gig pic ctg aac agg aas acc itt gagagagaa 5797
Gly Lys Ser Val Val Val Leu Asn Arg Lys Thr Phe Glu Arg Glu
1880 1885 1890

tac ccc acg ata aag cag aag aaa cct gac fit ata g gecact 5842
Tyr Pro Thrlle Lys Gln Lys Lys Pro Asp Phe lle Leu Ala Thr
1895 1900 1905

gac ata got gagm atg gga gec aac ctt tge gtg gag cgagtgotg 5887
Asp lle Ala Glu Met Gly Ala Asn Leu Cys Val Glu Arg ValLeu
1910 1915 1620

gat tge agg acg got tit aag oot gtg cit gte gat gaa gggagg 3932
Asp Cys Arg Thr Ala Phe Lys Pro Val Leu Val Asp Glu Gly Arg
1925 1930 1935

aag gtg gea ata aaa ggg cca cit ogt ate 1o géa tcectct get 5977
Lys Val Alalle Lys Gly Pro Leu Arg Hie Ser Ala Ser Ser Ala
1940 1945 1950

getcaa agg agg gog ogc att ggg aga aat coc aac aga gatgga 6022
Ala Gln Arg Arg Gly Arg Ile Gly Arg Asn Pro Asn Arg Asp Gly
1955 1960 1965

gac tca tac tac tat tct gag cct aca agt gaa aat aat gee cac 6067
Asp Ser- Tyr Tyr Tyr Ser Glu Pro Thr Ser Glu Asn Asn Ala His
1970 1973 1980

cac gic tge tgg ttg gag gee tea atg cfc g gac aac atg gag 6112
His Val Cys Trp Leu Glu Ala Ser Met Leu Leu Asp Asn Met Giu
1983 1990 1995

gtg agg ggt gga atg gte gee cea cic tat gge gtt gaaggaact 6157
Val Arg Gly Gly Met Val Ala Pro Leu Tyr Gly Val Glu Gly Thr

2000 2003 2010
aaa aca cca glt tee cot ggt gaa atg aga ctg agg gat gac cag 6202

Lys Thr Pro Val Ser Pro Gly Glu Met Arg Leu Arg Asp Asp Gln
20153 2020 2025
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age aaa gte ttc aga gaa cta gig agg aat igt gac ctgcec gt 6247
Arg Lys Val Phe Arg Glu Leu Val Arg Asn Cys Asp Leu Pro Val
2030 2035 2040

tgg ctt teg tgg caz gtg goc aag gct pot e aag acg aat gat 6292
Trp Leu Ser Trp GIn Val Ala Lys Ala Gly Leu Lys Thr Asn Asp
2045 2050 2055

cgt aag tgg tgt it gaa goe cot gag gaa cat gag atc itgaat 6337
Arg Lys Trp Cys Phe Glu Gly Pro Glu Glu His Glu e Leu Asn
2060 2065 2070

gac age ggt gaa aca gig aag tgc agg gotect gga gga goa aag 6382
Asp Ser Gly Glu Thr Val Lys Cys Arg Ala Pro Gly Gly AlaLys
2075 2080 2085

aag cct ctg cge cca agg tgg tgt gat gaa agg gtg tcafct gac 6427
Lys Pro Leu Arg Pro Arg Trp Cys Asp Glu Arg Val Ser Ser Asp
2090 2095 2100

cag agt geg cigict gaa it att aag tit get gaa gg“s aggagg 6472
Gln Ser Ala Leu Ser Glu Phe Ile Lys Phe Ala Glu Gly Arg Arg
2105 2110 2115

goa gct get gaa gig cfa git gtg ctg agt gaacte cetgattte 6517
Gly Ala Ale Glu Vall.en Val Val Leu Ser Glu Leu Pro Asp Phe
2120 2125 2130

ctg get aaa aaa ggt gga gag gea atg gatace atc agt gtgtic 6562
Leu Ala Lys Lys Gly Gly Glu Ala Met Asp Thr Ile Ser Val Phe
2135 2140 2145

ctc cac ict gag gaa gge fet agg gettac cge aat gcactatca 6607
Leu His Ser Glu Glu Gly Ser Arg Ala Tyr Arg Asn Ala Leu Ser
2150 2155 2160

atg atg cct gag gea atg aca afa gic atg ctg it atactg get 6652
Met Met Pro Glu Ala Met Thr [le Val Met Leu Phe lle Leu Ala
2165 2170 2175

gga cta ctg aca tcg gga atg gic afc tii'tic atg tct ccc aaa 6697
Gly Leu Leu Thr Ser Gly Met Val lle Phe Phe Met Ser Pro Lys
2180 2185 2190

gge atc agt aga atg tet atg geg atg ggc aca atg goc ggetgt 6742
Gly lle Ser Arg Met Ser Met Ala Met Gly Thr Met Ala Gly Cys
2195 2200 2205

ggatat ctc atg Hc cff gga gge gtc aaa ccc act cac atctece 6787
Gly Tyr Len Met Phe Leu Gly Gly Val Lys Pro Thr His Ile Ser
2210 2215 2220

tat gt atg cic ata tic ttt gte ctg atg gty git gtgatc ccc 6832
Tyr Val Met Leu lle Phe Phe Val Leu Met Val Val Val Ile Pro
2225 2230 2235

gag cca ggg caa caa agg foc atc caa gac aac caa gtg geatac 6877
Glu Pro Gly Gln Gln Arg Ser Ile Gin Asp Asn Gln Val Ala Tyr
2240 2245 2250
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ctc att att ggc atc ctg acg ctg gtt tca geg gtg gea gec aac 6922
LeuIle Ile Gly Ile Leu Thr Leu Val Ser Ala Val Ala Ala Asn
2255 2260 2265

gag cta ggo atg cig gag aaa acc aaa gag gac cte ittt ggg aag 6967
Ghu Leu Gly Met Leu Glu Lys Thr Lys Glu Asp Leu Phe Gly Lys
2270 2275 2280

aag aac tia att cca tct agt get tea coc tgg agt tgg cecg gat 7012
Lys Asn Leu Ile Pro Ser Ser Ala Ser Pro Trp Ser Trp Pro Asp
2285 2290 2295

ctt gac ctg aag cca gga got goo tgg aca gig tac gttggeatt 7057
Leu Asp Leu Lys Pro Gly Ala Ala Trp Thr Val Tyr Val Gly Ile
2300 2305 2310

gtt aca atg cic tct coa atg ttg cac cac tgg atc aaa gtc gaa 7102
Val Thr Met Leu Ser Pro Met Leu His His Trp lle Lys Val Glu
2315 2320 2325

tat gge aac ctg ict cig tot gga afa geo cag fea gectcagie 7147
Tyr Glv Asn Leu Ser Leu Ser Gly Ife Ala Gin Ser Ala Ser Val
2330 2335 2340

ctt tot e atg gac aag ggg ata coa te atg aag atgaatatc 7192
Leu Ser Phe Met Asp Lys Gly Ile Pro Phe Met Lys Met Asn Ile
2345 2350 2333

teg gte ata atg ctg ctg pic agt gec tgg aat fea ataacagtg 7237
Ser Val Tle Met Leu Leu Val Ser Gly Trp Asn Ser Ile Thr Val
2360 2365 2370

atg cct ctg ctc tgt gge ata gge tgc gec atg cte cactggtct 7282
Met Pro Leu Leu Cys Gly ile Gly Cys Ala Met Len His Trp Ser
2375 2380 2385

ctc att tta cct gga atc aaa gcg cag cag tca aag ctt gecacag 7327
Leulle Leu Pro Gly lie Lys Ala Gln GIn Ser Lys Leu Ala Gln
2390 2395 2400

aga agg gtg tic cat gge gt gec aag aac cot gtg gt gfit gag 7372
Arg Arg Val Phe His Gly Val Ala Lys Asn Pro Val Val Asp Gly
2405 2410 2415

aat cca aca gif gac att gag gaagetect gaaatg cetgecctt 7417
Asn Pro Thr Val Asp lie Glu Glu Ala Pro Glu Met Pro AlaLen
2420 2425 2430

tat gag aag aaa ctg get cta tat cte ctt cft get cteagecta 7462
Tyr Glu Lys LysLeu Ala Leu Tyr Leu Leu Leu Ala Leu Ser Len
2435 2440 2445

get tet gt goc atg tge aga acg coc tit tea tig get gaa gge 7507
Ala Ser Val Ala Met Cys Arg Thr Pro Phe Ser Len Ala Glu Gly
2450 2455 2460

att gtc cta gea tca geot gee tta ggg cog cte ata gag ggaaac 7552
Tle Val Leu Ala Ser Ala Ala Leu Gly Pro Leu {fle Glu Gly Asn
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2463 2470 2475

ace age ctt ctt tgg aat gga ccce atg get gte tee atg aca gga 7597
Thr Ser Leu Leu Trp Asn Gly Pro Met Ala Val Ser Met Thr Gly
2480 2485 2490

gtc atg agg ggg aat cac tat get tit gtg gga gte atgtacaat 7642
Val Met Arg Gly Asn His Tyr Ala Phe Val Gly Val Met Tyr Asn
2495 2500 2505

cta tgg aag aig aaa act gga cge ogg ggg age gog aat ggaaaa 7687
Leu Trp Lys Met Lys Thr Gly Arg Arg Gly Ser Ala Asn Gly Lys
2510 2515 2520

act ttg ggt gaa ptc tgg asg agg gaa ctg aat ctg ttggacaag 7732
Thr Lew Gly Giu Val Trp Lys Arg Glu Leu Asn Leu Leu Asp Lys
2525 2530 2535

cga cag tit gag ttg tat aaa agg acc gac att gtg gaggtggat 7777
Arg Gln Phe Glu Leu Tyr Lys Arg Thr Asp e Val Glu Val Asp
2540 2545 2550

cgt gat acg gea cge agg cat {tg goc gaa gog aag gtg gacacc 7822
Arg Asp Thr Ala Arg Arg His Leu Ala Glu Gly Lys Val Asp Thr
2555 2560 2565

gog gtg geg gic [CC agg ggg ace gea aag tta agg tgg ttccat 7867
Gly Val Ala Val Ser Arg Gly Thr Ala Lys Leu Arg Trp Phe His
2570 2575 2580

gag cgt ggctat g‘tc aag ctg gaa ggt agg gig att gacctg ggg 7912
Gho Arg Gly Tyr Val Lys Len Glu Giy Arg Val lle Asp Leu Gly
2585 2590 2595

tgt gge cge gga ggo tgg tgt tac tac get got gog caa aag gaa 7957
Cys Gly Arg Gly Gly Trp Cys Tyr Tyr Ala Ala Ala Gln Lys Glu
2600 2605 2610

gteg agt gge gtc aaa gga ttt act cit goa aga gac gge cat gag 8002
Val Ser Gly Val Lys Gly Phe Thr Leu Gly Arg Asp Gly His Glu
2615 2620 2625

aaa ccc atg aat gtg caa agt cig gea tgg aac atc atc acc ttc 8047
Lys Pro Met Asn Val Gln Ser Leu Gly Trp Asn Ile Ile Thr Phe
2630 2635 2640 ‘

aag gac aaa act gat atc cac cge cta gaa cca gtg aaa tgt gac 8092
Lys Asp Lys Thr Asp Ile His Arg Leu Glu Pro Val Lys Cys Asp
2645 2650 2655

acc ctt ig tgt gac att gga gag tca tca teg tea teg gteaca 8137
Thr Leu Leu Cys Asp Iie Gly Glu Ser Ser Ser Ser Ser Val Thr
2660 2665 2670

gag ggg gaa agg ace gtg aga gt ctt gat act gta gaaasatgg 8182
Ghu Gly Glu Arg Thr Val Arg Val Leu Asp Thr Val GluLys Trp
2675 2680 2685

ctg got tet geg gtt gac aac ttc tgt gtg aag gtg tta geteca 8227
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Leu Ala Cys Gly Val Asp Asn Phe Cys Val Lys Val Leu Ala Pro
2690 2695 2700

tac atg cca gat ptt ctt gag aaa ctg gaa ttg ctc caa agg agg 8272
Tyr Met Pro Asp Val Leu Glu Lys Leu Glu Leu Leu Gln Arg Arg
2705 2710 2715

ttt ggc goa aca gtg ate agg aac cct oic tee agg aat tccact 8317
Phe Gly Gly Thr Val Ile Arg Asn Pro Leu Ser Arg Asn Ser Thr
2720 2725 2730

cat gaa afg tac tac gtg tct gga gec cge age aat gtcacattt 8362
His Glu Met Tyr Tyr Val Ser Gly Ala Arg Ser Asn Val Thr Phe
2735 2740 2745

act gtg aac caa aca tce cge cfc ofg atg agg aga atg agg cgt 8407
Thr Val Asn Gln Thr Ser Arg Leu Leu Met Arg Arg Met Arg Arg
2750 2755 2760

cca act gga aaa gtg acc cfg gag get pac gtc afc cicccaatt 8452
Pro Thr Gly Lys Val Thr Leu Glu Ala Asp Val Ile Leu Prolle
2765 2770 2773

gog aca cge agt gtf gag acA gac aag gga coc cig gac ama gag 8497
Gly Thr Arg Ser Val Glu Thr Asp Lys Gly Pro Leu Asp Lys Glu
2780 2785 2790

gee ata gaa gaa agg git gag apg ata aaa tct gag tac atgacc 8542
Alalle Glu Glu Arg Val Glu Arg Ile Lys Ser Glu Tyr Met Thr
2793 2800 2805

tct tgg fit tat gac aat gac @ac occ tac agg ace tgg cactac 8587
Ser Trp Phe Tyr Asp Asn Asp Asn Pro Tyr Arg Thr Trp His Tyr
2810 2815 2820

tgt gge tce tat gtc aca aaa acc tcc gga agt geg gog age atg 8632
Cys Gly Ser Tyr Val Thr Lys Thr Ser Gly Ser Ala Ala Ser Met
2825 2830 2835

gta aat ggt gtt att aaa att ctg aca tat cca tgg gac agg ata 8677
Val Asn Gly Vallle Lys Ile Leu Thr Tyr Pro Trp Asp Arglle
2840 2845 2850

gag gag gic aca aga atg gca atg act gac aca ace cotttt gga 8722
Glu Gle Val Thr Arg Met Ala Met Thr Asp Thr Thr Pro Phe Gly
2855 2860 2865

cag caa aga gtg tttaaa gas aaa git gac acc aga gea aag gat 8767
Gln Gin Arg Vai Phe Lys Glu Lys Val Asp Thr Arg Ala Lys Asp
2870 2875 2880

cca cca gog gga act agg aag afc atg aaa gtt gtc aac aggtgg 8812
Pro Pro Ala Gly Thr Arg Lys Ile Met Lys Val Val Asn Arg Trp
2885 2890 2895

ctg ttc cge cac ctg goc aga gaa aag aac ccc aga ctgtgcaca 8837
Leu Phe Arg His Leu Ala Arg Glu Lys Asn Pro Arg Leu Cys Thr
2900 2905 2910
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aag gaa paa itt att geca aaa gtc cga agt cat gea gec att gga 8502
Lys Glu Glu Phe Ile AlaLys Val Arg Ser His Ala Ala lle Gly
2915 2920 2925

gcttac ctg gaa gaa caa gaa cag tgg aag act geo aat gag got -~ 8947
Ala Tyr Leu Glu Glu Gln Glu Gln Trp Lys Thr Ala Asn Glu Ala
2930 2935 2940

gic caa gac cca aag itc tgg gaa ctg gip gat gaa gaa agg aag 8992
Val Gin Asp Pro Lys Phe Trp Glu Leu Val Asp Glu Glu Arg Lys.
2945 2950 2955

ctg cac caa caa ggc agg tot cgg act tgf gtg tac aac atg atg 9037
Leu His Gln Gln Gly Arg Cys Arg Thr Cys Val Tyr Asn Met Met
2960 2963 2970

g2g aaa aga gag aag aag ctg tca gag tif ggg aaa geaaaggga 9082
Glv Lys Arg Glu Lys Lys Leu Ser Glu Phe Gly Lys Ala Lys Gly
2975 2980 2985

age cgt goc ata tgg tat atg fgg ctg gga gegcpg tatctigag 9127
Ser Arg Ala lle Trp Tyr Met Trp Leu Gly Ala Arg Tyr Leu Glu
2960 2995 3000

ttt gag goc ctg gga tte ctg aat gag gac cat tgg gettccagg 9172
Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp Ala Ser Arg
3005 3010 3015

gaa aac tca gga gga gga gig gaa ggc att ggo tta caataccta 9217
Glu Asn Ser Gly Gly Gly Val Glu Gly Ite Gy Leu Gln Tyr Leu
3020 3025 3030

gga tat gtg atc aga gac ctg got gea atg gat ggt ggtggatic 9262
Gly Tyr Vallle Arg Asp Leu Ala Ala Met Asp Gly Gly Gly Phe
30635 3040 3045

tac gog gat gac acc got gga tgg gac acg cge ate aca gaggea 9307
Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg He Thr Glu Ala
3050 3055 3060

gac ctt gat gat gaa cag gag atc ffg aac tac atg agcccacat 9352
Asp Len Asp Asp Glu Gln Glu Jle Leu Asn Tyr Met Ser Pro His
3065 3070 3075

cac aaa aaa ctg gca caa gea gig atg gaa atg aca tac aagaac 9397
HisLys Lys Leu Ala Gln Ala Val Met Glu Met Thr Tyr Lys Asn
3080 3085 3090

aaa gtg otg aaa gfg fig aga cca goc cca gga geg aaa gectac 9442
Lys Val Val Lys Val Leu Arg Pro Ala Pro Gly Gly Lys Ala Tyr
3095 3100 3105

atg gat gic ata agt cga cga gac cagagaggatcc gggcaggta 9487
Met Asp Val He Ser Arg Arg Asp Gin Arg Gly Ser Gly Gin Val
3110 3115 3120

gtg act tat get cfg aac acc atc acc aac ttg aaa gtccaattg 9532
Val Thr Tyr AlaLeu Asn Thr Ile Thr Asn Leu Lys Val Gln Leu
3125 3130 3135

Page 19



06132 0998(G3 Sequence Listing

atc aga atg gea gaa gea gag atg gtg atacatcac caacatgt 95 77.
Tle Arg Met Ala Glu Ala Glu Met Val He His His Glin His Val
3140 3145 3150 .

caa gat tgt gat gaa tca gtt otg acc agg ctg gag geatggcte 9622
Gln Asp Cys Asp Giu Ser Val Leu Thr Arg Leu Glu Ala Trp Leu
3155 3160 3165

act gag cac gga tgt gac aga ctg aag apg atg geg pigagtgea 9667
Thr Glu His Gly Cys Asp Arg Leu Lys Arg Met Ala Val Ser Gly
3170 "3175 3180

gac gac tgt gig gte cgg coc ate gat gac agg tic gge ctg gee 9712
Asp Asp Cys Val Val Arg Pro Ile Asp Asp Arg Phe Gly Leu Ala

3185 3190 3195

ctg tee cat cfc aac goe atg tce aag git aga aag gacatatct 9757
Leu Ser His Leu Asn Ala Met Ser Lys Val Arg Lys Asp Ile Ser
3200 3205 3210 '

gaa tgg cag cca tca aad ggg ige aat gat fgg gag aat gtg cce . 9802
Glu Trp Gin Pro Ser Lys Gly Trp Asn Asp Trp Glu Asn Val Pro
3215 3220 3225

fic tgt toe cac cac tic cat gaa cta cag ctg aag gat ggcagg 9847
Phe Cys Ser His His Phe His GluLeu Gln Leu Lys Asp Gly Arg
3230 3235 3240

agg att gig gtg cct tge cga’ gaa cag gac gag cic att gggapa 9892
Arg lle Val Val Pro Cys Arg Glu Gln Asp Glu Leu Ile Gly Arg
3245 3250 3255

gga agg gig fcl cca gga aac ggo tgp atg atc aag gaa aca get 9937
Gly Arg Val Ser Pro Gly Asn Gly Trp Met lle Lys Glu Thr Ala
3260 3265 3270

tge ctc age aaa goc tat goe aac atg tggtcacig atgtatttt 9982
Cys Leu Ser Lys Ala Tyr Ala Asn Met Trp Ser Leu Met Tyr Phe
3275 3280 3285

cac aaa agg gac atg agg cta ctg tea ttg got gtt tec tea get 10027
His Lys Arg Asp Met Arg Leu Leu Ser Leu Ala Val Ser Ser Ala
3290 3295 3300

gtt ccc acc tea tgg git cea caa gga cge aca aca tggtegatt 10072
Val Pro Thr Ser Trp Val Pro Gln Gly Arg Thr Thr Trp Ser Ile
3305 3310 3315

cat ggg aaa gog gag tog atg acc acg gaa gac atg ctt gag gtg 10117
His Gly Lys Gly Glu Trp Met Thr Thr Glu Asp Met Leu Glu Val
3320 3325 3330

igg aac aga gta tgg ata ace aac aac cca cac atg cag gac aag 10162
Trp Asn Arg Val Trp Ile Thr Asn Asn Pro His Met Gln Asp Lys
3333 3340 3345

| acaatg gtg aaa aaa tgg aga gat gic cet tat eta acc aagaga 10207
Thr Met ValLys Lys Trp Arg Asp Val Pro Tyr Lea Thr Lys Arg
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3350 3355 3360

caa gac aag ctgige ggatca ctg atf gga atg ace aat agg gee 10252
Gln Asp Lys Leu Cys Gly Ser Leu Ile Gly Met Thr Asn Arg Ala

3365 3370 3375
ace tgg goc tee cac ate cat tta gte ate cat ogt atccgaacg 10297
Thr Trp Ala Ser His Ile His Leu Val Ile His Arg Ile Arg Thr

3330 3385 3390
ctg att gga cag gag aaa tac act gac tac cta aca gic atg gac 10342
Leu lle Gly Gln Glu Lys Tyr Thr Asp Tyr Leu Thr Val Met Asp

3395 3400 3403
agg tat {ct gig gat get gac cig caa cig ggt gag ctiate 10384
Arg Tyr Ser Val Asp Ala Asp Leu Gin Leu Gly Gl Leulle

3410 3415 3420
tgaaacacca {ctaacagga ataaccggga tacaaaccac gggiggagaa ceggacteee 10444
cacaacctga aaccgggata taaaccacgg ctggagaace ggacteegea cttaaaarga 10504
aacagaaacC gggataanaa ctacggatog agaaccggac fccacacatt gagacagaag 10564
aagttgtcag cecagaacee cacacgagtt ttgecactge taagetgtga ggcagtecag 10624
getgggacag cogaccteea ggitgegaaa aacctggitt ctgggaccte ceaccecaga 10684
gtaaaaagaa cggagectee getaceacee foccacgtgg teetagaaag acggegteta 10744
gaggtiagag gagacceice agggaacaaa tagtgggace atattgacge cagggaaaga 10804
ccggagtagt tetetgctlt toctccagag gictgtgage acagittget caagaataag 10864
cagaccittg gatgacaaac acaaaaccac aa 10896
<210> 21
<211> 3472
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 21
Met Ser Gly Arg Lys Ala Gln Gly Lys Thr Leu Gly Val Asn Met Val
1 5 10 15

Arg Arg Gly Val Arg Ser Leu Ser Asn Lys Tle Lys Gln Lys Thr Lys
20 25 30

Gln e Gly Asn Arg Pro Gly Pro Ser Arg Gly Val Gln Gly Phe {le
' 35 40 45
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Phe Phe Phe Leu Phe Asn Ile Leu Thr Gly Lys Lys He Thr Ala His
50 35 60

Leu Lys Arg Lau Trp Lys Met Leu Asp Pro Arg Gin Gly Leu Ala Val
65 70 75 80

Leu Arg Lys Val Lys Arg Val Val Ala Ser Leu Met Arg Gly Leu Ser
85 90 95

Ser Arg Lys Arg Arg Ser His Asp Val Len Thr Val Gln Phe Leu lle
100 103 110

Leu Gly Met Leu Leu Met Thr Gly Gly Val Thr Leu Ser Asn Phe Gln
115 120 125

Gly Lys Val Met Met Thr Val Asn Ala Thr Asp Val Thr Asp Val lie
130 135 140

Thr e Pro Thr Ala Ala Gly Lys Asn Leu Cys lle Val Arg Ala Met
145 150 155 160

Asp Val Gly Tyr Met Cys Asp Asp Thr Ile Thr Tyr Glu Cys Pro Val
165 170 175

Lau Ser Ala Gly Asn Asp Pro Glu Asp Ile Asp Cys Trp Cys Thr Lys
180 185 190

Ser Ala Val Tyr Val Arg Tyr Gly Arg Cys Thr Lys Thr Arg His Ser
195 200 205

Arg Arg Ser Arg Arg Ser Leu Thr Val Gln Thr His Gly Glu Ser Thr
210 215 220

Leu Ala Asn Lyys Lys Gly Ala Trp Met Asp Ser Thr Lys Ala Thr Arg
225 230 235 240

Tyr Leu Val Lys Thr Glu Ser Trp Ile Leu Arg Asn Pro Gly Tyr Ala
245 250 255

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

Arg Val Val Phe Val Val Leu Leu Leu Leu Val Ala Pro Ala Tyr Ser
275 280 285
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Phe Asn Cys Leu Gly Met Ser Asn Arg Asp Phe Leu Glu Gly Val Ser
290 295 300

Gly Ala Thr Trp Val Asp Leu Val Leu Glu Gly Asp Ser Cys Val Thr
305 310 315 320

Tle Met Ser Lys Asp Lys Pro Thr Ile Asp Val Lys Met Met Asn Met
325 330 335

Glu Ala Alz Asn Leu Ala Glu Val Arg Ser Tyr Cys Tyr Leu Ala Thr
340 345 350

Val Ser Asp Leu Ser Thr Lys Ala Ala Cys Pro Thr Met Gly Glu Ala
355 360 363

His Asn Asp Lys Arg Ala Asp Pro Ala Phe Val Cys Arg Gin Gly Val
370 375 380

Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Phe Phe Gly Lys Gly Ser
385 390 395 400

Tle Asp Thr Cys Ala Lys Phe Ala Cys Ser Thr Lys Ala Ile Gly Arg
4035 410 415

Thr Ile Lea Lys Glu Asn Ile Lys Tyr Glu Val Ala e Phe Val His
420 425 430

Gly Pro Thr Thr Val Glu Ser His Gly Asn Tyr Ser Thr Gln Val Gly
435 440 445

Ala Thr Gln Ala Gly Arg Phe Ser Ile Thr Pro Ala Ala Pro Ser Tyr
450 455 460

Thr Leu Lys Leu Gly Glu Tyr Gly Glu Val Thr Val Asp Cys Glu Pro
4635 470 475 480

Arg Ser Gly Tle Asp Thr Asn Ala Tyr Tyr Val Met Thr Val Gly Thr
485 490 495

Lys Thr Phe Leu Val His Arg Glu Trp Phe Met Asp Leu Asn Leu Pro
500 505 510

Trp Ser Ser Ala Gly Ser Thr Val Trp Arg Asn Arg Glu Thr Leu Met
515 520 525

Page 23



(06132 0998G3 Sequence Listing

Glu Phe Glu Ghu Pro His Ala Thr Lys Gln Ser Val lle Ala Leu Gly
530 335 . 540

Ser GIn Glu Giy Ala Leu His Gin Ala Leu Ala Gly Ala Ile Pro Val
545 - 530 555 560

Glu Phe Ser Ser Asn Thr Val Lys Leu Thr Ser Gly His Leu Lys Cys
565 570 575

Arg Val Lys Met Glu Lys Leu Gln Leu Lys Gly Thr Thr Tyr Gly Val
580 585 590

Cys Ser Lys Ala Phe Lys Phe Leu Arg Thr Pro Val Asp Thr Gly His
595 600 605

Gly Thr Val Val Leu Glu Leu Gln Tyr Thr Gly Thr Asp Gly Pro Cys
610 615 620

Lys Val Pro lle Ser Ser Val Ala Ser Leu Asn Asp Leu Thr Pro Val
© 625 630 635 640

Gly Arg Leu Val Thr Val Asn Pro Phe Val Ser Val Ala Thr Ala Asn
645 650 655

Ala Lys Val Leu Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser Tyr Ile
660 665 670

Val Val Gly Arg Gly Glu Gln Gln fle Asn His His Trp His Lys Ser
675 680 685

Gly Ser Ser Ile Gly Lys Ala Phe Thr Thr Thr Leu Lys Gly Ala Gln
690 683 700

Arg Leu Ala Ala Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Val Gly
705 710 715 720 .

Gly Val Phe Thr Ser Val Gly Arg Ala Val His Gln Val Phe Giy Gly
725 730 735

Ala Phe Arg Ser Leu Phe Gly Gly Met Ser Trp Ile Thr Gln Gly Leu
740 745 750

Leu Gly AlaLeu Leu Leu Trp Met Gly Ile Asn Ala Arg Asp Arg Ser
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755 760 765

[le Ala Leu Thr Phe Leu Ala Val Gly Gly Val Leu Leu Phe Leu Ser
770 775 780

Val Asn Val Gly Ala Asp Gln Gly Cys Ala Ile Asn Phe Gly Lys Arg
785 - 790 795 800

Glu Leu Lys Cys Gly Asp Gly Ile Phe Ile Phe Arg Asp Ser Asp Asp
305 8i0 815 '

Trp Leu Asn Lys Tyr Ser Tyr Tyr Pro Glu Asp Pro Val Lys Leu Ala
820 825 830

Ser Ile Val Lys Ala Ser Phe Glu Glu Gly Lys Cys Gly Leu Asn Ser
835 840 845

Val Asp Ser Leu Glu His Glu Met Trp Arg Ser Arg Ala Asp Glu lle
850 855 860

Asn Ala Tle Phe Glu Glu Asn Glu Val Asp Ile Ser Val Val Vai Gin
865 870 875 880

Asp Pro Lys Asn Val Tyr Gin Arg Gly Thr His Pro Phe Ser Arg lle
885 890 895

Arg Asp Gly Leu Gin Tyr Gly Trp Lys Thr Trp Gly Lys Asn Leu Val
900 905 910

Phe Ser Pro Gly Arg Lys Asn Gly Ser Phe Ile Ile Asp Gly Lys Ser
913 920 925

Arg Lys Giu Cys Pro Phe Ser Asn Arg Val Trp Asn Ser Phe Gln lle
930 935 940 '

Gl Glu Phe Gly Thr Gly Val Phe Thr Thr Arg Val Tyr Met Asp Ala
945 950 955 960

Val Phe Glu Tyr Thr lle Asp Cys Asp Gly Ser Ile Leu Gly Ala Ala
963 970 975

Val Asn Gly Lys Lys Ser Ala His Gly Ser Pro Thr Phe Trp Met Gly
980 985 990 '
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Ser His Glu Val Asn Gly Thr Trp Met lle His Thr Leu Glu Ala Leu
995 1000 1003

Asp Tyr Lys Glu Cys Glu Trp Pro Leu Thr His Thr lle Gly Thr
1010 1015 1020

Ser Val Glu Glu Ser Glu Met Phe Met Pro Arg Ser lle Gly Gly
1025 1030 1035

Pro Val Ser Ser His Asn His [le Pro Gly Tyr Lys Val Gin Thr
1040 1045 1050

Asn Gly Pro Trp Met Gln Val Pro Leu Glu Val Lys Arg Glu Ala
1055 1060 1065 :

Cys Pro Gly Thr Ser Val lle Ile Asp Gly Asn Cys Asp Gly Arg
1070 1075 ' 1080

Gly Lys Ser Thr Arg Ser Thr Thr Asp Ser Gly Lys Val lie Pro
1085 1090 1095

Glo Trp Cys Cys Arg Ser Cys Thr Met Pro Pro Val Ser Phe His
1100 1105 1110

Gly Ser Asp Gly Cys Trp Tyr Pro Met Glu Ile Arg Pro Arg Lys
1115 1120 1125

Thr His Glu Ser His Leu Val Arg Ser Trp Val Thr Ala Gly Glu
1130 1135 1140

fle His Ala Val Pro Phe Gly Leu Val Ser Met Met Ile Ala Met
1145 1150 1155

Glu Vai Val Leu Arg Lys Arg Gin Gly Pro Lys Gln Met Leu Val
1160 1165 1170

Gly Gly Val Val Leu Leu Gly Ala Met Leu Val Gly Gin Val Thr
1175 1180 1185 '

Leuleu Asp Leuleuv Lys Leu Thr Val Ala Val Giy Leu His Fhe
1190 1195 1200

His Glu Met Asn Asn Gly Gly Asp Ala Met Tyr Met Ala Leu Ile
1205 1210 1215
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Ala Ala Phe Ser Ile Arg Pro Gly Leu Leu Ile Gly Phe Gly Leu
1220 1225 1230

Arg Thr Leu Trp Ser Pro Arg Glu Arg Leu Val Len Thr Leu Gly
1233 1240 1245 '

Ala Ala Met Val Glu lle Ala Leu Gly Gly Val Met Gly Gly Len
1250 1255 1260

Trp Lys Tyr Leu Asn Ala Val Ser Leu Cys Ile Leu ThrIle Asn
1265 1270 1275

Ala Val Ala Ser Arg Lys Ala Ser Asn Thr Ile Leu Pro Leu Met
1280 1285 1290

AlaLeu Leu Thr Pro Val Thr Met Ala Glu Val Arg Leau Ala Ala
1295 1300 1305

Met Phe Phe Cys Ala Met Val Tie Tle Gly Val Len His Gin Asn
1310 1315 1320

Phe Lys Asp Thr Ser Met Gln Lys Thr [le Pro Leu Val AlaLeu
1325 1330 1335

Thr Leu Thr Ser Tyr Leu Gly Leu Thr Gin Pro Phe Leu Gly Leu
1340 1345 1350

Cys Ala Phe Leu Ala Thr Arg Iie Phe Gly Arg Arg Ser Ile Pro
1355 1360 1365

Val Asn Glu AlaLeun Ala Ala Ala GlyLeu Val Gly Val Leu Ala
1370 1375 1380

Gly Leu Ala Phe Gln Glu Met Glu Asn Phe Leu Giy Pro Ile Ala
1385 1390 1395

Val Gly Gly Leu Leu Met Met Leu Val Ser Val Ala Gly Arg Val
1400 1405 1410

Asp Gly Leu Glu Leu Lys Lys Leu Gly Glu Val Ser Trp Glu Glu
1415 1420 1425

Glu Ala Giu Iie Ser Gly Ser Ser Ala Arg Tyr Asp Val Alaleu
1430 1435 1440
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Ser Glu Gin Gly Glu Phe Lys Leu Leun Ser Glu Gin Lys Val Pro
1445 1450 1455

Trp Asp Gln Val Val Met Thr Ser Leu Ala Leu Val Gly Ala Ala
1460 1465 1470

Leu His Pro Phe AlaLeuLeu Leu ValLen Ala Gly Trp Leu Phe
1475 1480 1485

His Val Arg Gly Ala Arg Arg Ser Gly Asp Val Leu Trp Asp Ile
1490 1495 1500

Pro Thr Pro Lys ile Ile Glu Glu Cys Glu His Leu Glu Asp Gly
1503 1510 1515

Tle Tyr Giy lle Phe Gln Ser Thr Phe Leu Gly Ala Ser Gln Arg
1520 1525 1530

Gly Val Gly Val Ala Gin Gly Gly Val Phe His Thr Met Trp Iis
1535 1540 1545

Val Thr Arg Gly Ala Phe Len Val Arg Asn Gly Lys Lys Leu lle
1550 1555 1560

Pro Ser Trp Ala Ser Vai Lys Glu Asp Leu Val Ala Tyr Gly Gly
1563 1570 1575

Ser Trp Lys Leu Glu Gly Arg Trp Asp Gly Glu Giu Glu Val Gin
1580 1585 1590

Leulle Ala Ala Val Pro Gly Lys Asn Val Val Asn Val Gin Thr
1595 1600 1605

Lys Pro Ser Leu Phe Lys Val Arg Asn Gly Gly Glu He Gly Ala
1610 1615 1620

Val Ala Leu Asp Tyr Pro Ser Gly Thr Ser Gly Ser Pro lle Val
1625 1630 1635

Asn Arg Asn Gly Glu Val Ile Gly Leu Tyr Gly Asn Gly [le Leu
1640 1645 1650

Val Gly Asp Asn Ser Phe Val Ser Alalle Ser Gln Thr Glu Val
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1655 1660 1665

Lys Glu Glu Gly Lys Glu Glu Leu Gln Glu lle Pro Thr Met Leu
1670 1675 1680 '

Lys Lys Gly Met Thr Thr Val Leu Asp Phe His Pro Gly Ala Gly
1685 1690 1695

Lys Thr Arg Arg Phe Leu Pro Gin Ile Leu Ala Glu Cys Ala Arg
1700 1705 1710

Arg Arg Lew Arg Thr Leu Val Leu Ala Pro Thr Arg Val Val Leu
1715 1720 1725

Ser Glu Met Lys Glu Ala Phe His Gly Leu Asp Val Lys Phe His
1730 1735 1740

Thr GIn Ala Phe Ser Ala His Gly Ser Gly Arg Glu Val Ile Asp
1743 1750 1755

Ala Met Cys His Ala Thr Leu Thr Tyr Arg Met Leu Glu Pro Thr
1760 1765 1770

Arg Val Val Asn Trp Glu Val He Ile Met Asp Glu Ala His Phe
1775 1780 1785

Leu Asp Pro Ala Serlle Ala Ala Arg Gly Trp Ala Ala His Arg
1790 1795 1800

Ala Arg Ala Asn Glu Ser Ala Thr He Leu Met Thr Ala Thr Pro
1805 1810 1813

Pro Gly Thr Ser Asp Ghu Phe Pro His Ser Asn Gly Glu Iie Gln
1820 1825 1830

Asp Val Gln Thr Asp Ile Pro Ser Glu Pro Trp Asn Thr Gly His
1833 1840 1845

Asp Trp Ile Leu Ala Asp Lys Arg Pro Thr Ala Trp Phe Leu Pro
1850 1855 1860

Ser Ile Arg Ala Ala Asn Val Met Ala Ala Ser Leu Arg Lys Ala
1865 1870 1875
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Gly Lys Ser Val Val Val Leu Asn Arg Lys Thr Phe Glu Arg Glu
1880 1885 1890

Tyr Pro Thrlle Lys Gln Lys Lys Pro Asp Phe ile Leu Ala Thr
1895 1900 1905

Asp lle Ala Glu Met Gly Ala Asn Len Cys Val Glu Arg Val Leu
1910 1915 1920

Asp Cys Arg Thr Ala Phe Lys Pro Val Leu Val Asp Giu Gly Arg
1925 1930 1935

Lys Val Alalle Lys Gly Pro Leu Arg He Ser Ala Ser Ser Ala
1940 1945 1950

Ala Gln Arg Arg Gly Arg He Gly Arg Asn Pro Asn Arg Asp Gly
1955 1960 19635

Asp Ser Tyr Tyr Tyr Ser Glu Pro Thr Ser Glu Asn Asn Ala His
1970 1973 1980

His Val Cys Trp Leu Gin Ala Ser Met Leu Leu Asp Asn Met Glu
1985 1990 1995

Val Arg Gly Gly Met Val Ala Pro Leu Tyr Gly Val Glu Gly Thr
2000 20035 2010

Lys Thr Pro Val Ser Pro Gly Glu Met Arg Leu Arg Asp Asp Gin
2015 2020 2025

Arg Lys Val Phe Arg Glu Leu Val Arg Asn Cys Asp Leu Pro Val
2030 2035 2040

Trp Len Ser Trp Gin Val Ala Lys Ala Gly Leu Lys Thr Asn Asp
2045 2050 2055

Arg Lys Trp Cys Phe Glu Gly Pro Glu Glu His Glu Ile Leu Asn
2060 2063 2070

Asp Ser Gly Glu Thr Val Lys Cys Arg Ala Pro Gly Gly Ala Lys
2075 2080 2083

Lys Pro Leu Arg Pro Arg Trp Cys Asp Glu Arg Val Ser Ser Asp
2090 2095 2100
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Gln Ser Ala Leu Ser Glu Phe Ile Lys Phe Ala Glu Gly Arg Arg
2103 2110 2115

Gly Ala Ala Giu Val Leu Val Val Leu Ser Glu Len Pro Asp Phe
2120 2125 2130

Leu Ala Lys Lys Gly Gly Glu Ala Met Asp Thr Ile Ser Val Phe
2135 2140 2145

Leu His Ser Glu Glu Gly Ser Arg Ala Tyr Arg Asn Ala Leu Ser
2150 2153 2160

Met Met Pro Glu Ala Met Thr lie Val Met Leu Phe Ile Leu Ala
2165 2170 2175

Gly Leu Leu Thr Ser Gly Met Val Ile Phe Phe Met Ser Pro Lys
2180 2185 2190

Gly lle Ser Arg Met Ser Met Ala Met Gly Thr Met Ala Gly Cys
2195 2200 2205

Gly Tyr Leu Met Phe Leu Gly Gly Val Lys Pro Thr His Ile Ser
2210 2215 2220

Tyr Val Met Leu Tle Phe Phe Val Leu Met Val Val Val lle Pro
2225 2230 2235

Glu Pro Gly Gln Gin Arg Ser Ile Gln Asp Asn Gln Val Ala Tyr
2240 2245 2250

Leulle Ile Gly lle Len Thr Leu Val Ser Ala Val Ala Ala Asn
2255 2260 2265

Glu Leu Gly Met Leu Glu Lys Thr Lys Glu Asp Leu Phe Gly Lys
2270 2273 2280

Lys Asn Leu Hle Pro Ser Ser Ala Ser Pro Trp Ser Trp Pro Asp
2285 2290 2295

Leuw Asp Leu Lys Pro Gly Ala Ala Trp Thr Val Tyr Val Giy lle
2300 2305 2310

Val Thr Met Leu Ser Pro Met Leu His His Trp [le Lys Val Glu
2315 2320 2325
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Tyr Gly Asn Leu Ser Leu Ser Gly Ile Ala Gin Ser Ala Ser Val
2330 2335 2340

Leu Ser Phe Met Asp Lys Gly Ile Pro Phe Met Lys Met Asn Ile
2345 2350 2355

Ser Val Ile Met Leu Leu Val Ser Gly Trp Asn Ser e Thr Val
2360 2365 2370

Met Pro Leu Leu Cys Gly lle Gly Cys Ala Met Leu His Trp Ser
2375 2380 2385

lLeulle LeuPro Gly lle Lys Ala Gin Gln Ser Lys Leu Ala Gln
2390 2395 2400

Arg Arg Val Phe His Gly Val Ala Lys Asn Pro Val Val Asp Gly
L2405 2410 2415

Asn Pro Thr Val Asp lle Glu Ghu Ala Pro Glu Met Pro Ala Len
24290 2425 2430

Tyr Glu Lys Lys Leu Ala Lew Tyr Leu Leu Leu Ala Leu Ser Leu
2435 2440 2445 .

Ala Ser Val Ala Met Cys Arg Thr Pro Phe Ser Leu Ala Glu Gly
2450 2455 2460

Ile Val Leu Ala Ser Ala Ala Leu Gly Pro Leu lle Glu Gly Asn
2465 2470 2475

Thr Ser Leu Leu Trp Asn Gly Pro Met Ala Val Ser Met Thr Gly
2430 2485 2490

Val Met Arg Gly Asn His Tyr Ala Phe Val Gly Val Met Tyr Asn
2495 2300 2305

Leu Trp Lys Met Lys Thr Gly Arg Arg Gly Ser Ala Asn Gly Lys
2510 2515 2520

Thr Leu Gly Glu Val Trp Lys Arg Glu Leu Asn Leu Leu Asp Lys
2525 2530 - 2535

Arg GIn Phe Giu Leu Tyr Lys Arg Thr Asp lie Val Glu Val Asp
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2540 2545 2550

Arg Asp Thr Ala Arg Arg His Leu Ala Glu Gly Lys Val Asp Thr
2555 2560 2565

Gly Val Ala Val Ser Arg Gly Thr AlaLys Leu Arg Trp Phe His
2570 2575 2580

Glu Arg Gly Tyr Val Lys Leu Giu Gly Arg Val Ile Asp Leu Gly
2585 2550 2595

Cys Gly Arg Gly Gly Trp Cys Tyr Tyr Ala Ala Ala Gin Lys Glu
2600 2605 2610

Val Ser Gly Val Lys Gly Phe Thr Leu Gly Arg Asp Gly His Glu
2615 2620 2625

Lys Pro Met Asn Val Gin Ser Leu Gly Trp Asn Ile Ile Thr Phe
2630 2635 2640

Lys Asp Lys Thr Asp He His Arg Leuw Glu Pro Val Lys Cys Asp
2645 2650 2653

Thr Leu Leu Cys Asp lle Gly Glu Ser Ser Ser Ser Ser Val Thr
2660 2665 2670

Gl Gly Glu Arg Thr Val Arg Val Leu Asp Thr Val Gl Lys Trp
2675 2680 2685

Leu Ala Cys Gly Val Asp Asn Phe Cys Val Lys Val Leu Ala Pro
2690 2695 2700

Tyr Met Pro Asp Val Leu Glu Lys Leu Glu Leu Leu Gln Arg Arg
2705 2710 2715

Phe Gly Gly Thr Val Ile Arg Asn Pro Leu Ser Arg Asn Ser Thr
2720 2725 2730

His Glu Met Tyr Tyr Val Ser Gly Ala Arg Ser Asn Val Thr Phe
2735 2740 2745

Thr Val Asn Gin Thr Ser Arg Leu Leu Met Arg Arg Met Arg Arg
2750 2755 2760
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Pro Thr Gly Lys Val Thr Leu Glu Ala Asp Val lle Leu Pro Ile
2763 2770 2775

Gly Thr Arg Ser Val Glu Thr Asp Lys Gly Pro Leu Asp Lys Glu
2780 2785 2790

Alalle Glu Glu Arg Val Glu Arg Tle Lys Ser Glu Tyr Met Thr
2795 2800 2805

Ser Trp Phe Tyr Asp Asn Asp Asn Pro Tyr Arg Thr Trp His Tyr
2810 2815 2820

Cys Gly Ser Tyr Val Thr Lys Thr Ser Gly Ser Ala Ala Ser Met
2825 2830 2835

Val Asn Gly Val Ile Lys Ile Leu Thr Tyr Pro Trp Asp Arg lle
2840 2845 2850

Glu Glu Val Thr Arg Met Ala Met Thr Asp Thr Thr Pro Phe Gly
2855 2860 2865

Gln Gin Arg Val Phe Lys Glu Lys Val Asp Thr Arg Ala Lys Asp
2870 2875 2880

Pro Pro Ala Gly Thr Arg Lys Hle Met Lys Val Val Asn Arg Trp
2885 2890 2895

Leu Phe Arg His Leu Ala Arg Glu Lys Asn Pro Arg Leu Cys Thr
2900 2905 2910

Lys Glu Giu Phe Ile Ala Lys Val Arg Ser His Ala Ala Ile Gly
2915 2920 2925

Ala Tyr Leu Glu Glu Gin Glu Gin Trp Lys Thr Ala Asn Glu Ala
2930 2935 2940

Val Gln Asp Pro Lys Phe Trp GluLeu Val Asp Glu Glu Arg Lys
29435 2950 2955

Leu His Gln Gln Gly Arg Cys Arg Thr Cys Val Tyr Asn Met Met
2960 2965 2970

Gly Lys Arg Giu Lys Lys Leu Ser GluPhe Gly Lys Ala Lys Gly
2975 2980 . 2985
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Ser Arg Ala lie Trp Tyr Met Trp Leu Gly Ala Arg Tyr Leu Glu
2090 2993 3000

Phe Glu Ala Leu Gly Phe Len Asn Glu Asp His Trp Ala Ser Arg
3005 3010 3015

Glu Asn Ser Gly Gly Gly Vai Glu Gly Ile Gly Len Gln Tyr Leu
3020 3023 3030

Gly Tyr Vallle Arg Asp Leu Ala Ala Met Asp Gly Gly Gly Phe
3035 3040 3045

Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg lie Thr Glu Ala
3050 3055 3060

Asp Leu Asp Asp Glu Gin Glu Ile Leu Asn Tyr Met Ser Pro His
3065 3070 3075

His Lys Lys Leu Ala Gin Ala Val Met Glu Met Thr Tyr Lys Asn
3080 3085 3090

Lys Val Val Lys Val Leu Arg Pro AlaPro Gly Gly Lys Ala Tyr
3093 3100 3105

Met Asp Val lle Ser Arg Arg Asp Gin Arg Gly Ser Gly Gln Val
3110 3115 3120

Val Thr Tyr Ala Leu Asn Thr Ile Thr Asn Leu Lys Val GIn Leu
3125 3130 3135

lle Arg Met Ala Glu Ala Gla Met Val fle His His Gln His Val
3140 3145 3150

Gln Asp Cys Asp Glu Ser Val Leu Thr Arg Leu Glu Ala Trp Len
3155 3160 3165

Thr Glu His Gly Cys Asp Arg Leu Lys Arg Met Ala Val Ser Gly
3170 3175 3180

Asp Asp Cys Val Val Arg Pro He Asp Asp Arg Phe Gly Leu Ala
3185 3190 3195

Leu Ser His Leu Asn Ala Met Ser Lys Val Arg Lys Asp He Ser
3200 3205 3210

Page 35



06132 0995G3 Sequence Listing

Glu Trp Gln Pro Ser Lys Gly Trp Asn Asp Trp Glu Asn Val Pro
3215 3220 3225

Phe Cys Ser His His Phe His Glu Leu Gin Leu Lys Asp Gly Arg
3230 3235 3240

Arg Ile Val Val Pro Cys Arg Glu Gln Asp Glu Leu lie Gly Arg
3245 3250 3255

Gily Arg Val Ser Pro Gly Asn Gly Trp Met lle Lys GluThr Ala
3260 3265 3270

Cys Len Ser Lys Ala Tyr Ala Asn Met Trp Ser Leu Met Tyr Phe
3275 3280 3285

His Lys Arg Asp Met Arg Leu Leu Ser Leu Ala Val Ser Ser Ala
3290 3295 3300

Val Pro Thr Ser Trp Val Pro Gln Gly Arg Thr Thr Trp Ser lle
3305 3310 3315

His Gly Lys Gly Glu Trp Met Thr Thr Glu Asp Met Leu Glu Val
3320 3325 . 3330 :

Trp Asn Arg Val Trp lte Thr Asn Asn Pro His Met Gln Asp Lys
3335 3340 3345

Thr Met Val Lys Lys Trp Arg Asp Val Pro Tyr Leu Thr Lys Arg
3350 3355 3360 :

Gln Asp Lys Leu Cys Gly Ser Leu lle Gly Met Thr Asn Arg Ala
3365 3370 3375

Thr Trp Ala Ser His e His Leu Val lle His Arg Ile Arg Thr
3380 3385 3390 '

Leu Ile Gly Gln Glu Lys Tyr Thr Asp Tyr Leu Thr Val Met Asp
3395 3400 3405

Arg Tyr Ser Val Asp Ala Asp Leu Gln Leu Gly Glu Leulle
3410 3415 3420

<210> 22
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<211> 10896
<212> DNA
<213> Artificial

<220>
<223> Derived from Yellow Fever Virus and West Nile virus

220>

<221> misc_feature
<22> (Dh.(1)
<223> nisa, ¢, g ort

<220>
221> CDS
<222> (119)..(10384)

<400> 22
ngtaaatcct gtgtgetaat fgapgtgeat tggtetegcaa ategagttgr taggeaataa 60

acac&tttgg attaatttta atcgttegit gagegatiag cagagaactg accagaac 118

atg tct get cgt aaa get cag gga aaa ace cig ggc gtc aatatg gta 166
Met Ser Gly Arg Lys Ala GIn Gly Lys Thr Leu Gly Val Asn Met Val
1 5 10 I35

Cga Cga gga gt CEC toc g tea aac aaa atd aaa caa aaa acaaaa 214
Arg Arg Gly Val Arg Ser Leu Ser Asn Lys He Lys Gin Lys Thr Lys
20 23 30

caa att gga aac aga cct gga cct tca aga ggt git caa gea tttate 262
Gln Ile Gly Asn Arg Pro Gly Pro Ser Arg Gly Val Gln Gly Phe Ile
35 40 45

tit tte ttt ttg ttc aac att {tg act gga aaa aag atc aca gec cac 310
Phe Phe Phe Leu Phe Asn le Leu Thr Gly Lys Lys Ile Thr Ala His
50 55 60

cta aag agg ttg tgg aaa atg ctg gac cca aga caa ggc tig get gt 358
Ieu Lys Arg 1.eu Trp Lys Met Leu Asp Pro Arg Gin Gly Leu Ala Val
65 70 75 . 80

cta agg aaa gtc aap aga gtg gig geo agt ttg atg aga ggattgtee 406
Leu Arg Lys Val Lys Arg Val Val Ala Ser Leu Met Arg Gly Leu Ser
85 90 g5 '

" tca agg aaa cge cgf too cat gat gtf ctg act gtp caa tic cta at 454
Ser Arg Lys Arg Arg Ser His Asp Val Lea Thr Val Gin Phe Leu Ile
100 103 110

ttg gga atg ctg #tg atg acg ggt gea git ace cte ict aac tic caa 502
Leu Gly Met Leu Leu Met Thr Gly Gly Val Thr Leu Ser Asn Phe Gln
115 120 125

ggg aag gtg atg atg acg gia aat get act gac gic aca gat gic atc 550

Gly Lys Val Met Met Thr Val Asn Ala Thr Asp Val Thr Asp Val lle
130 i35 140

acg att cca aca got got gga aag aac cia {ge ait gic aga gea atg | 598
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Thr Ile Pro Thr Ala Ala Gly Lys Asn Leu Cys Ile Val Arg Ala Met
145 150 155 160

gat gtg goa tac atg tge gat gat act atc acttat gaa tgccca gtg 646
Asp Val Gly Tyr Met Cys Asp Asp Thr Ile Thr Tyr Glu Cys Pro Val
165 170 175

ctg tcg get got aat gat cca gaa gac atc gac tgt tgg tgc aca aag 694
Leu Ser Ala Gly Asn Asp Pro Glu Asp He Asp Cys Trp Cys Thr Lys
180 - 185 190

tea gea gic tac gic agg tat gga aga tge acc aag aca cge cactca 742
Ser Ala Val Tyr Val Arg Tyr Gly Arg Cys Thr Lys Thr Arg His Ser
195 200 205

aga cge agt cgg agg tca ctg aca gig cag aca cac gga gaa agc act 790
Arg Arg Ser Arg Arg Ser Leu Thr Val Gin Thr His Gly Glu Ser Thr
210 215 220

cta geg aac aag aag gge got tgg atg gac agoe ace aag gec aca agg 838
Leu Ala Asn Lys Lys Gly Ala Trp Met Asp Ser Thr Lys Ala Thr Arg
225 230 235 240

tat ttg gta aaa aca gaa tca tgg atc ttg age aac cct gga tat gee 886
Tyr Leu Val Lys Thr Glu Ser Trp Ile Leu Arg Asn Pro Gly Tyr Ala
245 250 255

ctg gty gea gee gie att ggt toe atg cft gee age aac acc atg cag 934
Leu Val Ala Ala Val lle Gly Trp Met Leu Gly Ser Asn Thr Met Gln
260 265 270

aga gt gt it gtc gtg cca tg ctt ttg gtg goc cca'gct tacage 982
Arg Val Val Phe Val Val Pro Leu Leu Leu Val Ala Pro Ala Tyr Ser
273 280 285

ttc aac tgc ctt gga atg agce aac aga gac tic tfg gaa gga gtg it 1030
Phe Asn Cys Leu Gly Met Ser Asn Arg Asp Phe Leu Glu Gly Val Ser
280 295 300

gga pea aca tgg gig gat ttg git ctc gaa gge gac age tge gtgact 1078
Gly Ala Thr Trp Val Asp Leu Val Leu Glu Gly Asp Ser Cys Val Thr

305 310 315 320

atc atg tct aag gac aag cct acc atc gac gic aag atg atg aatatg 1126
Ile Met Ser Lys Asp Lys Pro Thr Hle Asp Val Lys Met Met Asn Met
325 330 335

gag gCg goc aac ctg goa gag gte cge agt tat tge tat tig get ace 1174
Glu Ala Ala Asn Leu Ala Giu Val Arg Ser Tyr Cys Tyr Leu Ala Thr
340 345 350

gtc age gat cte tee ace aaa get gea tge cog acce atg gga gaa get 1222
Val Ser Asp Leu Ser Thr Lys Ala Ala Cys Pro Thr Met Gly Glu Ala
355 360 365

cac aat gac aaa cgt get gac cca got tit gtg tgc aga caa gga gt 1270

His Asn Asp Lys Arg Ala Asp Pro Ala Phe Val Cys Arg Gln Gly Val
370 375 380
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gtg gac agg ggc tgg goc aac ggc tge gea ftt tit ggc aaa gga tec 1313
Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Phe Phe Gly Lys Gly Ser
385 390 395 400

att gac aca tge goc aaa th gee tge tot ace aag gea ata ggaaga 1366
Tie Asp Thr Cys Ala Lys Phe Ala Cys Ser Thar Lys Ala He Gly Arg
405 . 410 415 '

acc atc ttg aaa gag aat atc aag tac gaa gig gee att tit gic cat 1414
Thr lle Leu Lys Ghu Asn Ile Lys Tyr Glu Val Ala lle Phe Val His
420 425 430

gga cca act act gtg gag tcg cac gga aat tac tcc aca cag git gga 1462
Gly Pro Thr Thr Val Glu Ser His Gly Asn Tyr Ser Thr Gln Val Gly
435 440 445

gee act cag goc gge oga tte age atc act cot got geg cotteatac 1510
Ala Thr Gin Ala Gly Arg Phe Ser Ile Thr Pro Ala Ala Pro Ser Tyr
450 455 460

aca cta aag ctt gga gaa taf gga gag gto aca gig gac tgt gaacca 1558
Thr Leu Lys Leu Gly Glu Tyr Gly Glu Val Thr Val Asp Cys Glu Pro
465 470 475 480

cgg toa gep att gac acc aaf gea tac tac gig atg act gt gga aca 1606
Arg Ser Gly Ile Asp Thr Asn Ala Tyr Tyr Val Met Thr Val Gly Thr
485 490 495

aag acg tte fig gic cat cgt gag tgg tic atg gac cic aac ctc cet 1654
L.ys Thr Phe Leu Val His Arg Glu Trp Phe Met Asp Leu Asn Leu Pro
500 505 510

tgg age agt got gga agt act gig tgg age aac aga gag acg ttaatg 1702
Trp Ser Ser Ala Gly Ser Thr Val Trp Arg Asn Arg Glu Thr Len Met
515 520 525

gag 1t gag gaa cca cac goe acg aag cag tct gtg ata gea ttg gge 1750
Glu Phe Glu Glu Pro His Ala Thr Lys Gln Ser Val ile Ala Leu Gly
530 535 540 -

ica caa gag gga get ctg cat caa got thg got gga gec att cet gtg 1798
Ser Gin Glu Gly Ala Leu His Gln Ala Leu Ala Gly Ala Ile Pro Val
345 550 555 560

gaa tit {ca age aac act gic aag ttg acg tcg get cat itg aag tgr 1846
Glu Phe Ser Ser Asn Thr Val Lys Leu Thr Ser Gly His Leu Lys Cys
565 570 575 '

aga gtg aag atg gaa aaa ttg cag ttg aag gga aca acc tat gge gtc 1894
Arg Val Lys Met Glu Lys Leu Gln Leu Lys Gly Thr Thr Tyr Gly Val
580 585 590

tgt tea aag get tte aag it cit agg act coc gtg gac ace ggtcac 1942
Cys Ser Lys Ala Phe Lys Phe Leu Arg Thr Pro Val Asp Thr Gly His
595 600 605

gc act gig gtg tg gaa tig cag tac act gge acg gat gga cettge 1990
Gly Thr Val Val Leu Glu Leu Gin Tyr Thr Gly Thr Asp Gly Pro Cys
610 615 620
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aaa gft cct atc tcg tca gtg got tea tig aac gac cia acg cea gty 2038
Lys Val Pro Ile Ser Ser Val Ala Ser Leu Asn Asp Leu Thr Pro Val
625 630 635 640

gge aga ttg gtc act gtc aac oot it gtt tca gig gee acg goc aac 2086
Gly Arg Leu Val Thr Val Asn Pro Phe Val Ser Val Ala Thr Ala Asn
645 630 655 '

get aag gte ctg alt gaa itg gaa cea coc tit gga gac teatac ata 2134
Ala Lys Val Leu lle Glu Leu Glu Pro Pro Phe Gly Asp Ser Tyr Ile
660 665 670

gte gig gec aga gga gaa caa cag atc aat cac cat tgg cac aag et 2182
Val Val Gly Arg Gly Glu Gln Gin Ile Asn His His Trp His Lys Ser
675 680 683

gga age age att ggc aaa goo tit aca ace ace ¢ic aaa gga geg cég 2230
Gly Ser Ser Ile Gly Lys Ala Phe Thr Thr Thr Leu Lys Gly Ala Gln
690 695 700

aga cia gee got cta gga gac aca gettgg gac tit ggatea git gga 2278
Arg Leu Ala Ala Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Val Gly
705 710 715 720

gge gl tte act agt git gegg cgg got gto cat caa gtg tic gga gga 2326
Gly Val Phe Thr Ser Val Gly Arg Ala Val His Gln Val Phe Gly Gly

725 730 735

gca tie cge tea otg tte gga ggc atg tee tgg ata acg caa gga ttg 2374
Ala Phe Arg Ser Leu Phe Gly Gly Met Ser Trp Ile Thr Gin Gly Leu
740 745 750

ctg ggg got oo otg tg tgg atg goo ate aat get gt gat agg tec 2422
Leu Gly Ala Leu Leu Leu Trp Met Gly Ile Asn Ala Arg Asp Arg Ser
755 760 765

ata get cte acg 1t cte gea git gea gga git cig cic o ctc tee 2470
Iie Ala Leu Thr Phe Leu Ala Val Gly Gly Val Leu Leu Phe Leu Ser
770 775 780

gty aac gtg ggc goe gat caa gga tge geo ate aac it ggo aag aga 2518
Val Asn Val Gly Ala Asp Gln Gly Cys Ala lle Asn Phe Gly Lys Arg
785 790 795 300

gag ctc aag tge gga gat ggt ate tic ata tl aga gac fct gat gac 2566
Glu Leu Lys Cys Gly Asp Gly Ile Phe e Phe Arg Asp Ser Asp Asp
805 810 815

tgg ctg aac aag tac tca tac tat cca gaa gat cct gtg aag cit geca 2614
Trp Lew Asn Lys Tyr Ser Tyr Tyr Pro Glu Asp Pro Val Lys Leu Ala
820 825 830

tca ata gig aaa gee tot (t gaa gaa gpp aag (gt gecctaaattca 2662
Ser Ile Val Lys Ala Ser Phe Glu Glu Gly Lys Cys Gly Leu Asn Ser
833 840 845

git gac tec ctt gag cat gag atg tgg aga age agg gea gat gagate 2710
Val Asp Ser Leu Ghu His Glu Met Trp Arg Ser Arg Ala Asp Glu ke
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850 855 860 '

aat gec alt it gag gaa aac gag gig gac att tet gtt gte gtg cag 2758
Asn Ala lie Phe Glu Glu Asn Glu Val Asp Ile Ser Val Val Val Gln
865 870 875 880

gat cca aag aat git tac cag aga gga act cat cea tit tec aga att 2806
Asp Pro Lys Asn Val Tyr Gln Arg Gly Thr His Pro Phe Ser Arg lle
385 890 895

cgg gat got ctg cag tat ggt tgg aag act tgg got aag aac ctt gtg 2854
Arg Asp Gly Leu Gln Tyr Gly Trp Lys Thr Trp Gly Lys Asn Leun Val
900 905 910

tte 1¢C cca ggg agg aag aat gga age tte ate ata gat gga aag tee 2902
Phe Ser Pro Gly Arg Lys Asn Gly Ser Phe Ile {le Asp Gly Lys Ser
915 920 925

agg aaa gaa tgc ceg tit fea aac cgg gre tgg aat tet tte cag ata 2950
Arg Lys Glu Cys Pro Phe Ser Asn Arg Val Trp Asn Ser Phe GIn lle
930 935 940

gag gap Wt gog acg gga gig tic acce aca cge gtg tac atg gac gea 2998
Glu Glu Phe Gly Thr Gly Val Phe Thr Thr Arg Val Tyr Met Asp Ala
945 950 955 960

gtc tit gaa tac acc ata gac tge gat gga tot ate ttg ggt gea geg 3046
Val Phe Giu Tyr Thr lle Asp Cys Asp Gly Ser Ile Leu Gly Ala Ala
- 965 970 975

gig aac pga aaa aag agt gee cat gge tet coa aca it 1gg atg gga 3094
Val Asn Gly Lys Lys Ser Ala His Gly Ser Pro Thr Phe Trp Met Gly
980 985 990

agt cat gaa gia aat ggg aca tgg atg atc cac acc ftg gag geatta 3142
Ser His Glu Val Asn Gly Thr Trp Met Ile His Thr Lew Ghr Alalen
995 1000 1005

gat tac aag gag tgt gag tgg cca ctg acacatacg attggaaca 3187
Asp Tyr Lys Glu Cys Glu Trp Pro Leu Thr His Thr 1le Gly Thr
1010 1015 1020 '

tca gtt gaa gag apt gaa atg ttc atg cog aga tca ate ggagge 3232
Ser Val Glu Glu Ser Glu Met Phe Met Pro Arg Ser lle Gly Gly
1025 1030 1035

cea git age tet cac aat cat ate cct gga tac aag gt cagacg 3277
Pro Val Ser Ser His Asn His Ile Pro Gly Tyr Lys Val Gln Thr
1040 1045 1050

aac gga cct 1gg atg cag gta cca cta gaa gtg aag aga gaa get 3322
Asn Gly Pro Trp Met Gin Val Pro Len Glu Val Lys Arg Glu Ala
1055 1060 1063

tge cca geg act age gtg atc att gat ggc aac tgt gat geacgg 3367
Cys Pro Gly Thr Ser Val Ile e Asp Gly Asn Cys Asp Gly Arg
1070 1075 1080

gga aaa tca ace agatce ace acg gat age ggg aaa gitattcet 3412
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Gly Lys Ser Thr Arg Ser Thr Thr Asp Ser Gly Lys Val lie Pro
1085 1690 1095

gaa tgg tgttgc cge toc tge aca atg cog cct gtg agc ttccat 3437
Glu Trp Cys Cys Arg Ser Cys Thr Met Pro Pro Val Ser Phe His
1100 1105 1110

gt agt gat gge tat teg tat coc atg gaa attage ccaaggaaa 3502
Gly Ser Asp Gly Cys Trp Tyr Pro Met Glu Ile Arg Pro Arg Lys
1115 1120 1125

acg cat gaa age cat cig gtg cge tec tgg gt aca goetgga gaa 3547
Thr His Glu Ser His Leu Val Arg Ser Trp Val Thr Ala Gly Glu
1130 1135 1140

ata cat gct gic cct ttt ggt tig gtg age atg atg atageaatg 3592
Ile His Ala Val Pro Phe Gly Leu Val Ser Met Met Ile Ala Met
1145 1150 1133

gaa gtg gic cia agg aasa aga Cag gga ccaaagcaz atgtigett 3637
Glu Val Val Leu Arg Lys Arg Gln Gly Pro Lys Gln Met Leu Val
1160 1165 1170

gea gga gta gig cio ttg gga gea atg ctg gic ggg caagtaact 3682
Gly Gly Val Val Leu Leu Gly Ala Met Leu Val Gly Gln Val Thr

1175 1180 1185

cte ctt gat ttg cig aaa cte aca gtg get gtg gga ttgcatttic 3727
Leuleu Asp LeuleuLysLeu Thr Val Ala Val Gty Leu His Phe
1190 1195 1200

cat gag atg aac aat gga gga gac goc atg tat atg gegtigatt 3772
His Glu Met Asn Asn Gly Gly Asp Ala Met Tyr Met Ala Leu He
1205 1210 1215

gct gee tit toa atc aga cca ggg ctg otc ate gge it ggg cte 3817
Ala Ala Phe Ser Ile Arg Pro Gly Leu Leu He Gly Phe Glv Leu
1220 1225 1230

agg acc ctatigg agc cctcgg gaacgecettgigotg acccitagga 3862
Arg Thr Leu Trp Ser Pro Arg Glu ArgLeu Val Leu Thr Leu Gly
1235 1240 1245

gea gec atg gtg gag att goe tig ggt ggc gtg atg gpe gecctg 3907
Ala Ala Met Val Glulle Ala Leu Gly Gly Val Met Gly Gly Leu

1250 1255 1260

tgg aag tat cta aat gca git tetcic tge ate ctg acaata aat 3952
Trp Lys Tyr Leu Asn Ala Val Ser Leu Cys Ille Leu Thrle Asn
1265 1270 1275

get gtt gct tct agg aaa gea tea aat acc atc ttg ceccte atg 3997
Ala Val Ala Ser Arg Lys Ala Ser Asn Thr lle Leu Pro Leu Met
1280 1285 1290 '

get ctg tg aca cct gte act atg got gag gtg aga cftgec gea 4042
Ala Leu Len Thr Pro Val Thr Met Ala Glu Val Arg Len Alz Ala
1295 1300 1305
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atg ttc tittgt goe atg gtt atc ata ggg pic ot cac cag aat 4087
Met Phe Phe Cys Ala Met Val Ile Tle Gly Val Leu His Gln Asn
1310 1315 1320

ttc aag gac acc tce alg cag aag act ata cet cig gtggeccte 4132
Phe Lys Asp Thr Ser Met Gln Lys Thr [le Pro Leu Val Ala Leu
1325 1330 1335

aca cic aca tet tac ctg gge ttg aca caa cet ttt ttg ggectg 4177
Thr Leu Thr Ser Tyr Leu Gly Leu Thr Gln Pro Phe Leu Gly Leu
1340 1345 1350

tgt gea tttctg goa ace cge ata it ggp cgaagg agtatccca 4222
Cys Ala Phe Leu Ala Thr Arg Ile Phe Gly Arg Arg Ser Ile Pro
1355 1360 1365

gtg aat gag gea cte gea gea get got ota gig gga gtpcifggea 4267
Val Asn Glu Ala Leu Ala Ala Ala Gly Leu Val Gly Val Leu Ala

1370 1375 1380

oa ctg getttt cag gag atg gag aac tte ctt ggt ccgattgea 4312
Gly Len Aja Phe Gin Glu Met Glu Asn Phe Leu Gly Pro Ile Ala
1385 1390 1395

git gga gga ctc cig atg atg ctg git age gig get gggagg gty 4357
Val Gly Gly Leu Len Met Met Leu Val Ser Val Ala Gly Arg Val

1400 1405 1410

gat ggg cta gag cic aag aag ctt ggt gaa gtt tca tgg gaa gag 4402
Asp Gly Leu GluLen Lys Lys Leu Gly Glu Val Ser Trp Glu Glu
1415 1426 1425

gag gog gag atc age ggg agt tec goo cge tat gat gtg geacic 4447
Glu Ala Glu He Ser Gly Ser Ser Ala Arg Tyr Asp Val Ala Leu
1430 1435 1440

agt gaa caa ggg gag tc aag cig ctt tot gaa gag aaagtgeca . 4492
Ser Glu Gln Gly Glu Phe Lys Leu Leu Ser Glu Gin Lys Val Pro
1445 1450 1455

tgg gac cag git gtg alg acc tog ctg goe tig gtt ggg gotgee 4537
Trp Asp Gln Val Val Met Thr Ser Leu Ala Leu Val Gly Ala Ala

1460 1465 ©1470

ctc cat cea ttt gt ott ctg ctg gte ctt get geg tggetg it 4582
Leu His Pro Phe AlaLeu Leu Leu Val Leuw Ala Gly Trp Leu Phe
1475 1480 1485 '

cat gic agg gga pot agg agé agt gap gat gte ttg fgg gatatt 4627
His Val Arg Gly Ala Arg Arg Ser Gly Asp Val Leu Trp Asp Hle
1490 1495 1500 :

cce act cct aag atc atc gag gaa tgt gaa cat ctg gag gatggg 4672
Pro Thr Pro Lys Ile [le Glu Glu Cys Glu His Leu Glu Asp Gly
1505 1519 1515

att tat gge ata ttc cag tca acc itc ttg ggg gee tec bag cga 4717
le Tyr Gly lle Phe Gin Ser Thr Phe Leu Gly Ala Ser Gln Arg
1520 1525 1530
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gga gtg gga gig gea cag gga gog gtg fte cac aca atgtggeat 4762
Gly Val Gly Val Ala Gin Gly Gly Val Phe His Thr Met Trp His

1535 1540 1545

gic aca aga gga got tte off gic agg aat pge aag aag ttgatt 4807
" Val Thr Arg Gly Ala Phe Leu Val Arg Asn Gly Lys Lys LeuIle
1550 1555 1560

cea tel tgg got tea gta aag gaa gac ot gfc gee tat ggtgge 4852
Pro Ser Trp Ala Ser Val Lys Glu Asp Leu Val Ala Tyr Gly Gly
1565 1570 1575

tca tgg aag itg gaa ggc aga tgg gat gga gag gaa gag gtccag 4897
Ser Trp Lys Leu Glu Gly Arg Trp Asp Gly Giu Glu Glu Val Gln
1580 1585 1590

ttg atc gog gt gtt cca gga aag aac gtg gic aac gtccagaca 4942
Leu Ile Ala Ala Val Pro Gly Lys Asn Val Val Asn Val Gin Thr
1595 1600 1605

asa ccg age ttg tic asa gtg agg aat ggpe ppa gaa afc ggg get 4987
Lys Pro Ser Leu Phe Lys Val Arg Asn Gly Gly Glu Ile Gly Ala
1610 1615 1620

gic get ctt gac tat ccg agt pge acttica ggatct cotattgtt 5032
Val Ala Leu Asp Tyr Pro Ser Gly Thr Ser Gly Ser Pro Ile Val
1625 1630 1635

aac agg aac gga gag ptg att geg ctg tac gge aat gge atoctt - 5077
Asn Arg Asn Gly Glu Val Tle Gly Leu Tyr Gly Asn Gly Ile Leu
1640 1645 1650

gte ggt gac aac tee tic gtg fec goe ata toe cag act gag gtg 5122
Val Gly Asp Asn Ser Phe Val Ser Ala Ile Ser GIn Thr Glu Val
1655 1660 1665

aag gaa gaa gga aag gag gag cofc caa gag atc ccg acaatgceta 5167
Lys Glu Glu Gly Lys Glu Glu Leu Gln Glu Ile Pro Thr Met Leu
1670 1675 1680

aag aaa gga atg aca act gtc ot gat tit cat cet gga getgeg 5212
Lys Lys Gly Met Thr Thr Val Leu Asp Phe His Pro. Gly Ala Gly
1685 16590 : 1695

aag aca aga cgt tic ctc cca cag afc tig geo gag tge geacgg 5257
Lys Thr Arg Arg Phe Leu Pro Gin He Leu AlaGlu Cys Ala Arg
1700 1705 1710

aga cgc ttg cge act it gtg tg goo coc ace agg gttgttctt 5302
Arg Arg Leu Arg Thr Leu Val Leu Ala Pro Thr Arg Val Val Leu
1715 1720 1723

tct gaa atg aag gag getttt cac gge otg gac gtg amattccac 3347 -
Ser Glu Met Lys Glu Ala Phe His Gly Leu Asp Val Lys Phe His
1730 1735 1740

aca cag got ttt tce get cac gge age ggg aga gaa gioatt gat 5392
Thr Gin Ala Phe Ser Ala His Gly Ser Gly Arg Giu Val lle Asp
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1745 1750 1755

gee atg tge cat gec ace cta act tac agg atg ttg gaaccaact 5437
AlaMet Cys His Ala Thr Leu Thr Tyr Arg Met Leu Glu Pro Thr
1760 1763 1770

agg git gtt aac tgg gad gtg atc aft atg gat gaa geecattit 5482
Arg Val Val Asn Trp Glu Val Ile lle Met Asp Glu Ala His Phe
1775 1780 1785

itg gat cca goo age ata gee get apa ggttgg gea geg cac aga 5527
Leu Asp Pro Ala Ser lle Ala Ala Arg Gly Trp Ala Ala His Arg
1790 1795 1800 :

gctagg gca aat gaa agt gea aca atc itg atg aca gecacaccg 5372
-Ala Arg Ala Asn Glu Ser Ala Thr Ile Leu Met Thr Ala Thr Pro
1805 1810 1815

cct ggg act agt gat gaa {tt cca cat tca aat ggt gaa atagaa 5617
Pro Gly Thr Ser Asp Glu Phe Pro His Ser Asn Gly GluIle Glu
1820 1825 1830

gat gtt caa acg gac ata ccc agt gag coc tgg aac aca gggcat 5662
Asp Val Gln Thr Asp Ile Pro Ser Glu Pro Trp Asn Thr Gly His
1835 18460 1845

gac tgg ate ctg got gac asa agg coc acg geatgg tteettcca 5707
Asp Trp lle Leu Ala Asp Lys Arg Pro Thr Ala Trp Phe Leu Pro
1850 1855 1860

tce atc aga get gea aat gic atg gei gec et itg cgiaagget 3752
Ser Ile Arg Ala Ala Asn Val Met Ala Ala Ser Leu Arg Lys Ala
1863 1870 1875

gea aag agt gtg gtg gic ctg aac agg aaa acc i gag agagaa 5797
Gly Lys Ser Val Val Val Leu Asn Arg Lys Thr Phe Glu Arg Gle
1880 1885 1890

tac ccc acg ata aag cag aag aaa ccl gac it ata ttg gecact 5842
Tyr Pro Thr Ile Lys Gln Lys Lys Pro Asp Phe Ile Leu Ala Thr
1895 1900 1905

gac ata got gaa atg gga gec aac ctttge gig gag cgagtgctg S887
AspIle Ala Glu Met Gly Ala Asn Leu Cys Val Gl Arg Val Len
1910 1913 1920 :

gattgec agg acg got ttt aag cet gtg off gtg gat gaa gggageg 5932
Asp Cys Arg Thr Ala Phe Lys Pro Val Leu Val Asp Ghu Gly Arg
1925 1930 1935

aag ptg gea ata aaa gge cca ctf cgt ate tee gea tco terget 5977
Lys Val Alalle Lys Gly Pro Leu Arg He Ser Ala Ser Ser Ala
1940 1945 1950

get caa agg agg ggg cge att ggg aga aat ccc aac aga gat gga 6022
AlaGln Arg Arg Gly Arg Hle Gly Arg Asn Pro Asn Arg Asp Gly
1955 1960 1965

gac tca tac tac tat tet gag oot aca agt gaa aat aat geccac 6067
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Asp Ser Tyr Tyr Tyr Ser Glu Pro Thr Ser Glu Asn Asn Ala His
1970 19753 1980

cac gt tge tgg tig gag gee tea atg cfe g gac aac atg gag 6112
His Val Cys Trp Leu Glu Ala Ser Met Leu Leu Asp Asn Met Glu
1985 1950 1995

gte agg got goa atg gie gee cca cto tat ggo git gaaggaact 6157
Val Arg Gly Gly Met Val Ala Pro Leu Tyr Gly Val Glu Gly Thr
2000 2005 2010 '

aaa aca cca git toe cot ggt gaa atg aga ctg agg gat gaccag 6202
Lys Thr Pro Val Ser Pro Gly Glu Met Arg Leu Arg Asp Asp Gln
2015 2020 2025

agg aaa gic tic aga gaa cta gig agg aatigt gac ctgecc gii 6247
Arg Lys Val Phe Arg Glu Leu Val Arg Asn Cys Asp Leu Pro Val
2030 2035 2040

teg cit tcgteg caa gtg gec aag get gt ttg aag acg aat gat 6292
Trp Leu Ser Trp Gin Val Ala Lys Ala Gly Leu Lys Thr Asn Asp
2045 2050 2055

cgt aag tgg tet tit gaa gee cct gag gaa cat gag atctigaat 6337
Arg Lys Trp Cys Phe Glu Gly Pro Glu Gl His Giu Ile Leu Asn
2060 2065 2070

gac age got gaa aca gtg aag tge agg gotcot gga gga goaaag 6382
Asp Ser Gly Glu Thr Vai Lys Cys Arg Ala Pro Gly Gly Ala Lys
2075 2080 2085

aag cct ctg cge cca agg tge tet gat gaa agg gte teatet gac 6427
Lys Pro 1eu Arg Pro Arg Trp Cys Asp Gio Arg Val Ser Ser Asp
2090 2095 2100

cag agt geg ctg ict gaa itt att aag it pot gaa got agg agg 6472
Gln Ser Ala Leu Ser Glu Phe He Lys Phe Ala Glu Gly Arg Arg
2103 2110 2115

gea get got gaa gig ota git gtg ctg apt gaactc cotgattic 6517
Gly Ala Ala Glu Val Leu Val Val Leu Ser Glu Leu Pro Asp Phe
2120 2125 2130

ctg got aaa aaa ggt gga gag goa atg gatacc aic agiglgic 6362
Leun Ala Lys Lys Gly Gly Glo Ala Met Asp Thr Ile Ser Val Phe
2133 2140 2145

ctc cac tof gag gaa gge tot agg get tac cge aat geactatca 6607
Leu His Ser Glu Glu Gly Ser Arg Ala Tyr Arg Asn Ala Leu Ser
2150 2155 2160

atg atg cct gag gea atg aca ata gic atg ctg ttt atactg gct 6652
Met Met Pro Glu Ala Met Thr He Val Met Leu Phe Ile Leu Ala
2165 2170 2175

ggacta ctg aca tog gga atg gte atce it tic atg tct cccaaa 6697
Gly Leu Leu Thr Ser Gly Met Val Ile Phe Phe Met Ser Pro Lys
2180 2185 2190
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ggc atc agt aga atg tct atg gog atg gge aca atg geoggotgt 6742
Gly He Ser Arg Met Ser Met Ala Met Gly Thr Met Ala Gly Cys
2195 2200 2205

gga tat ctc atg ttc ot gga goc gic aaa ccc act cac aictec 6787
Gly Tyr Leu Met Phe Leu Gly Gly Val Lys Pro Thr His Jle Ser
2210 2215 2220

fat gtc atg cte ata tte it gic cig atg gig git gtgatcccc 6832
Tyr Val Met Leu He Phe Phe Val Leu Met Val Val Val Ile Pro
2225 2230 2235

gag cca ggy caa ¢aa agg tec atc caa gac aac caa gig geatac 6377
Glu Pro Gly Gln Gl Arg Ser He Gin Asp Asn Gin Val Ala Tyr
2240 2245 2250

cic aft att ggo atc ctg acg ctg git tca gog gtg geagec aac 6922
Leu He He Gly Ile Leu Thr Leu Val Ser Ala Val Ala Ala Asn
2255 2260 2265

gag cta gge atg clg gag aaa acc aaa gag gac cfc wigggaag 6967
Glu Leu Gly Met Leu Giu Lys Thr Lys Glu Asp Leu Phe Gly Lys
2270 2275 2280

aag aac ita att cca tot agt got tea cec tgg agt tggecg gat 7012
Lys Asn Leu Ile Pro Ser Ser Ala Ser Pro Trp Ser Trp Pro Asp
2285 2290 2295

cit gac ctg aag cca gga got goo tgg aca gig tac gt gecatt 7057
Leu Asp Leu Lys Pro Gly Ala Ala Trp Thr Val Tyr Val Gly lle
2300 2305 2310

gtt aca atg cte tot cea atg ttg cac cac tgg atc aaa gic gaa 7102
Val Thr Met Leu Ser Pro Met Leu His His Trp lle Lys Val Glu
2315 2320 2325

" tat ggc aac ctg tet otg tot pga ata gee cagtea gectcagte 7147
Tyr Gly Asn Leu Ser Leu Ser Gly Ile Ala Gln Ser Ala Ser Val
2330 2335 2340

cft tct He atg gac aag ggg ata cca tfc atg aag atgaatatc 7192
Leu Ser Phe Met Asp Lys Gly Ile Pro Phe Met Lys Met Asn lle
2345 2350 2355

teg gic ata atg otg cig gle agt ggc tgg aatica ataacagtg 7237
Ser Val Ile Met Leu Leu Val Ser Gly Trp Asn Ser Ile Thr Val
2360 2365 2370

atg cct ctg cte igt goo ata ggg tge gec atg ofc caciggtet 7282
Met Pro Leu Leu Cys Gly lle Gly Cys Ala Met Leu His Trp Ser
2375 2380 2385

cte att tia cct gga atc aaa geg cag cag tca aag ctt geacag 7327
Leu Ile Leu Pro Gly lle Lys Ala Gln Gln Ser Lys Leu Ala Gin
2390 2395 2400

aga agg gty tic cat gge ot gee aag aac oot gtg gt gatggg 7372
Arg Arg Val Phe His Gly Val AlaLys Asn Pro Val Val Asp Gly

2403 2410 2415
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aat cca aca gitt gac att gag gaa get cot gaaatg cotgecctt 7417
Asn Pro Thr Val Asp lle Glu Glu Ala Pro Glu Met Pro AlaLeu
2420 2425 2430

tat gag asg aas ctg gof cta tat ctc ctf ctt get ctcagccta 7462
Tyr Glu Lys Lys Leu AlaLeu Tyr LeuLeulLer Ala Leu Ser Leu
2435 2440 2445

got tet gt goo atg tge aga acg coc titteattg getgaa gge 7507
Ala Ser Val Ala Met Cys Arg Thr Pro Phe Ser Len Ala Glu Gly
2450 2455 2460

att gtc ota gea tea got goo tia ggg cog cfc ata gag ggaaac 7552
Ile Val Leu Ala Ser Ala Ala Leu Gly Pro Leu lle Glu Gly Asn
2465 2470 2475

acc age ctt ctt tgg aat gga coo atg get gie tee atg aca gga 7597
Thr Ser Leu Leu Trp Asn Gly Pro Met Ala Val Ser Met Thr Gly
2480 2485 2490

gic atg agg gge aat cac tat got it gtg gea gic atgtac aat 7642
Val Met Arg Gly Asn His Tyr Ala Phe Val Gly Val Met Tyr Asn
2495 2500 2505

cta tgg aag atg aaa act gga cge cgg gee age gog aatggaaaa 7687
Leu Trp Lys Met Lys Thr Gly Arg Arg Gly Ser Ala Asn Gly Lys
2510 2515 2520

act ttg ggt gaa gte tgg aag agg gaa ctg aat ctg tig gac aag 7732
Thr Leu Gly Glu Val Trp Lys Arg GluLeu Asn Leu Leu Asp Lys
2525 2530 2535

cga cag tit gag ttg tat aaa agg acc gac att gtg gag gtg gat 7777
Arg Gin Phe Glu Leu Tyr Lys Arg Thr Asp Ile Val Glu Val Asp
2540 2545 2550

cgt gat acg gea cge agg cat {tg goc gaa ggg aag glg gacacc 7822
Arg Asp Thr Ala Arg Arg His Leu Ala Glu Gly Lys Val Asp Thr
2555 2560 2565

ggg grg geg gfc tee agg geg ace goa aag ita agg tggttccat 7867
Gly Val Ala Val Ser Arg Gly Thr AlaLys Leu Arg Trp Phe His

2570 2575 2380

gag cgt gec tat gte aag ctg gaa get agg gt att gac ctg ggg 7912
Glu Arg Gly Tyr Val Lys Leu Glu Gly Arg Val lle Asp Leu Gly
2585 2590 2595

tgt ggc cge gga gec tgg tot tac tac got get gog caaaag gaa 7957
Cys Gly Arg Gly Gly Trp Cys Tyr Tyr Ala Ala Ala Gln Lys Glu
2600 2605 2610

otg agt gug gte aaa gga ittt act ott gga aga gac ggecatgag 8002
Val Ser Gly Val Lys Gly Phe Thr Leu Gly Arg Asp Gly His Glu
2615 2620 2625

asa ccc atg aat gtg caa agt ctg gga tgg sac ate atcacctic 8047
Lys Pro Met Asn Vai Gln Ser Leu Gly Trp Asn lle Ile Thr Phe
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2630 2635 2640 '

aag gac aaa act gat atc cac ¢ge cta gaa cca gtg aaa tgt gac 8092
Lys Asp Lys Thr Asp lle His Arg Leu Glu Pro Val Lys Cys Asp
2645 2650 2655

acc ctt ttg tgt gac att gga gag tea tcategtea teg gicaca 8137
Thr Lex Leu Cys Asp [le Gly Glu Ser Ser Ser Ser Ser Val Thr
2660 2665 2670

gag gog gaa agg ace gig aga gitcit gatact gta gaaaaatpg 8182
Glu Gly Glu Arg Thr Val Arg Val Leu Asp Thr Val Glu Lys Trp
2675 2680 2685

ctg get tot gog gtt gac aac tic tgf gtg aag gtg ta getcea 8227
Leu Ala Cys Gly Val Asp Asn Phe Cys Val Lys Val Leu Ala Pro
2690 2695 2700

tac atg cca gat git ctt gag aaa cig gaa tig ctc camagg agg  $272
Tyr Met Pro Asp Val Leu Glu Lys Leu Glu Leu Leu Gln Arg Arg
2705 2710 2715

ttf gac gga aca gtg ate agg aac cct ¢ic tcc agg aatfecact 8317
Phe Gly Gly Thr Val Ile Arg Asn Pro Leu Ser Arg Asn Ser Thr
2720 2725 2730

cat gaa atg tac tac gtg tet gga gec cge age aat gtc acattt 8362
His Glu Met Tyr Tyr Val Ser Gly Ala Arg Ser Asn Val Thr Phe
2735 2740 2745

act gig aac ¢aa aca fce GZC cfc otg afg agg aga atg agg cgt 8407
Thr Val Asn Gln Thr Ser Arg Leu Leu Met Arg Arg Met Arg Arg
2750 2755 2760

cea act gga aaa gig acc cig gag get gac gic atc ctc ccaatt 8452
Pro Thr Gly Lys Val Thr Leu Glu Ala Asp Val lle Leu Pro lle
2765 2770 2775

gog aca cge agt git gag aca gac aag gga oo ofg gac aaa gag 8497
Gly Thr Arg Ser Val Glu Thr Asp Lys Gly Pro Leu Asp Lys Glu
2780 2785 2790

goc ata gaa gaa agg git gag agg ata aaa tot gag tac atgace 8542
Alalle Glu Glu Arg Val Glu Arg Hle Lys Ser Gla Tyr Met Thr
2795 2800 2805

tet tgg it tat gac aat gac aac ccc tac agg ace tgg cactac 8587
Ser Trp Phe Tyr Asp Asn Asp Asn Pro Tyr Arg Thr Trp His Tyr
2810 2815 2820

tgt ggc tec tat gtc aca aaa acc tce gga agt geg gegageatg 8632
Cys Gly Ser Tyr Val Thr Lys Thr Ser Gly Ser Ala Ala Ser Met
2825 2830 2835

gta aat ggt gt att aaa att cig aca tat cca tgg gac aggata 8677
Val Asn Gly Val lle Lys Hle Leu Thr Tyr Pro Trp Asp Arg Ile
2840 2845 2850

gag gag gtc aca aga atg gea atg act gacacaace cottttgga 8722
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Glu Glu Val Thr Arg Met Ala Met Thr Asp Thr Thr Pro Phe Gly
2855 2860 2865

cag caa aga gty it asa gaa aaa gtt gac acc aga gea aag gat 8767
Gin Gin Arg Val Phe Lys Glu Lys Val Asp Thr Arg AlaLys Asp
2870 2875 2880

cca cca gog gga act agg aag atc atg aaa git gtc aac aggtgg 8812
Pro Pro Ala Gly Thr Arg Lys Ile Met Lys Val Val Asn Arg Trp
2885 2890 2895

cig tte cge cac ctg gec 2ga gaa aag aac cce aga cigtgeaca 8857
Leu Phe Arg His Leu Ala Arg Glu Lys Asn Pro Arg Leu Cys Thr
29060 2905 2910

aag gea gaa tit atf gea aaa gfc cgaagtcat gea gecatt gga 8902
Lys Glu Glu Phe Ile Ala Lys Val Arg Ser His Ala AlaIle Gly
2915 2920 2925

get tac ctg gaa gas caa gaa cag igg aag act gee aat gag get 8947
Ala Tyr Leu Gla Ghu GIn Glu Gl Trp Lys Thr Ala Asn Glu Ala

2930 2935 2940
gtc caz gac cca aag tc tgg gaa cig gtg gat gaa gaa agg 8992
Val GIn Asp Pro Lys Phe Trp Glu Leu Val Asp Glu Glu Arg Lys
2945 2950 2955

ctg cac caa caa gge agg tgt cgg act igt gig tac aac atgatg 9037
Leu His Gln Gln Gly Arg Cys Arg Thr Cys Val Tyr Asn Met Met
2960 2963 2970

oo a3a aga gag aag aag cig tca gag ttt ggr asa geaaaggga 082
Gly Lys Arg Glu Lys Lys Leu Ser Glu Phe Gly Lys Ala Lys Gly
2975 2980 2985

age cgt goe ata tgg tat atg tgg ctg gga gog cgg tatctt gag 9127
Ser Arg Alalle Trp Tyr Met Trp Leu Gly Ala Arg Tyr Leu Glu
2000 2993 3000

it gag gec ctg gga te ctg aat gag gac cattgg gettee agg 9172
Phe Glu Ala Leu Gly Phe Len Asn Glu Asp His Trp Ala Ser Arg
3005 3010 3015

gaa aac ica gga gga gga gtg gaa gge att ggetia caatacceta 9217
Glu Asn Ser Gly Gly Gly Val Glu Gly Ile Gly Leu Gln Tyr Leu
3020 3025 3030

ga tat gtg atc aga gac ctg gt gea atg gat ggt ggtggatic 9262
Gly Tyr Vallle Arg Asp Leu Ala Ala Met Asp Gly Gily Gly Phe
3035 3040 3045

tac gcg gat gac ace got gga tgg gac acg cge atc aca gag gea 9307
Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg lle Thr Glu Ala
3050 3055 3066

gac ctt gat gat gaa cag gag afc ttg aac tac atg agcccacat 9352

Asp Leu Asp Asp Glu Gln Glu Ile Leu Asn Tyr Met Ser Pro His
3065 3670 3075
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¢ac aaa aaa Ctg gea caa gea gig atg gaa atg aca tac aag aac 9397
His Lys Lys Leu Ala GIn Ala Val Met Giu Met Thr Tyr Lys Asn
3080 3085 3090

aaa gte gly aaa pgig thg aga Cca geccca gga gpg aaa gectac 0442
Lys Val Val Lys Val Leu Arg Pro Ala Pro Gly Gly Lys Ala Tyr
3095 3100 3105

atg gat gtc ata agt cga cga gac cag aga ggatcc gggeag gta 9487
Met Asp Val Ile Ser Arg Arg Asp Gln Arg Gly Ser Gly Gln Val
3110 3115 3120

gtg act tat got ctg aac ace afc acc aac ttg aaa giccaatty 9532
Val Thr Tyr Ala Leu Asn Thr Ile Thr Asn Leu Lys Val Gln Leu
3125 3130 3135

atc aga atg gea gaa gea gag atg gig ata cat cac caacat gt 9577
lle Arg Met Ala Glu Ala Glu Met Val Ile His His Gln His Val
3140 3145 3150

caa gat tgt gat gaa tca git cig acc agg ctg gag geatggcte 9622
Gln Asp Cys Asp Glu Ser Val Leu Thr Arg Leu Glu Ala Trp Leu
3155 3160 3165

act gag cac gga tgt gac aga ctg aag agg atg gog gtgagtgega 9667
Thr Glu His Gly Cys Asp Arg Leu Lys Arg Met Ala Val Ser Gly
3170 3175 3180

gac gac tgt gtg gic cpg coe ate gat gac agg tie ggeotg gec 9712
Asp Asp Cys Val Val Arg Pro He Asp Asp Arg Phe Gly Leu Ala

3185 3190 3195

ctg tee cat ¢te aac goo atg toc aag gtt aga aag gacatatct 9757

Len Ser His Leu Asn Ala Met Ser Lys Val Arg Lys Asp lle Ser
3200 3205 3210 .

gaatgg cag cca tca aaa ggg teg aat gat tgg gag aat gtg cecc 9802

Glu Trp Gln Pro Ser Lys Gly - Trp Asn Asp Trp Glu Asn Val Pro
3213 3220 3225

tte tgt tee cac cac ttc cat gaa cta cag ctg aag gat ggc agg 9847
Phe Cys Ser His His Phe His Giu Leu Gln Leu Lys Asp Gly Arg
3230 3235 3240

agg att gtg gt oot tge cga gaa cag gac gag ctc att gggaga 9892
Arg {le Val Val Pro Cys Arg Glu Gln Asp Glu Leu [le Gly Arg
3245 3250 3253

gga agg gig tct cca gga aac ggo tgg atg atc aag gaa aca get 9937
Gly Arg Val Ser Pro Gly Asn Gly Trp Met He Lys Glu Thr Ala
3260 3265 3270

tge ctc age aaa gec tat goc aac atg tgg tca ctg atgtatttt 9982
Cys Leu Ser Lys Ala Tyr Ala Asn Met Trp Ser Leu Met Tyr Phe
3275 3280 3285

cac aaa agg gac atg agg cta ctg tca tig got git tec tea get 10027
His Lys Arg Asp Met Arg Leu Leu Ser Leu Ala Val Ser Ser Ala
3290 3295 3300

Page 51



06132 0995G3 Sequence Listing

git ccc acc tea tgg git cea caa gga cge aca aca tggteg att - 10072
Val Pro Thr Ser Trp Val Pro Gln Gly Arg Thr Thr Trp Ser lle
3305 3310 3315

cat ggg aaa ggg gag tgg alg ace acg gaa gac atg cttgaggtg 10117
His Gly Lys Gly Glu Trp Met Thr Thr Glu Asp Met Leu Glu Val

3320 3328 3330
tgg aac aga gia gy ata acc aac aac cca cac atg cag gac aag 10162
Trp Asn Arg Val Trp Ile Thr Asn Asn Pro His Met Gin Asp Ly
3335 3340 3345
aca atg gtg aaa asa tgg aga gat gie cottatcta accaag aga 10207
Thr Met Val Lys Lys Trp Arg Asp Val Pro Tyr Leu Thr Lys Arg
3350 3355 3360
caa gac aag ctg tge ggatca ctg att gpa atg acé aat agg gec 10232
Gln Asp Lys Leu Cys Gly Ser Leu Ile Gly Met Thr Asn Arg Ala
3365 3370 3375
acc igg gcee foe cac atc cat tta gte ate cat cgt atc cga acg 10297
. Thr Trp Ala Ser His Ile His Leu Val Ile His Arg Ile Arg Thr
3380 3385 3390
ctg att gga cag gag asafac act gac tac cta aca gro atg gac 10342
LeuIle Gly Gin Glu Lys Tyr Thr Asp Tyr Leu Thr Val Met Asp
3395 3400 3405
agg tat tct gtg gat got gac ctg caa ctg got gag cttate 10384
Arg Tyr Ser Val Asp Ala Asp Leu Gln Leu Gly Glu Leulle
3410 - 3415 3420
tgaaacacca ictaacagga ataaccggga tacaaaccac gggiggagaa coggacicee 10444
cacaacctga aaccgggata taaaccacgg ctggagaace ggactecgea citaaaatga 10504
aacagaaacc gggatanada ctacggatgg agaaccggac tccacacatt gagacagaag 10564
aagtigicag cccagaacee cacacgagtt ttgecactge taageigtga ggeagtgeag 10624

sctggeacag cogaccteea ggttgogana aacoiggtit ctgggacete coaccccaga 10684
gtaaaaagaa cggageetee getaccacee teccacgleg tggtagaaag acggggicta 10744
gaggttagag gagaccetee agggaacaaa tagtgggace atattgacge cagggaaaga 10804
coggagtggt tetetgettt tectecagag gteigtgage acagittget caagaataag 10864
cagacctttg gatgacaaac acaaaaccac aa 10896

<210> 23

<2ti> 3422

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct
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<400> 23

Met Ser Gly Arg Lys Ala Gln Gly Lys Thr Len Gly Val Asn Met Val
1 5 10 15

Arg Arg Gly Val Arg Ser Len Ser Asn Lys Hle Lys Gin Lys Thr Lys
20 25 30

GlIn lle Gly Asn Arg Pro Gly Pro Ser Arg Gly Val Gin Gly Phe [ie
35 40 45

Phe Phe Phe Leu Phe Asn [le Leu Thr Gly Lys Lys Ile Thr Ala His
50 55 60

Leu Lys Arg Leu Trp Lys Met Leu Asp Pro Arg Gln Gly Leu Ala Val
65 70 75 80

Leu Arg Lys Val Lys Arg Val Val Ala Ser Leu Met Arg Gly Leu Ser
85 90 95

Ser Arg Lys Arg Arg Ser His Asp Val Leu Thr Val Gln Phe Leu Ile
100 105 110

Leu Gly Met Leu Leu Met Thr Gly Gly Val Thr Leu Ser Asn Phe Gln
1i3 120 125

Gly Lys Val Met Met Thr Val Asn Ala Thr Asp Val Thr Asp Val lle
130 135 140

Thr lle Pro Thr Ala Ala Gly Lys Asn Leu Cys Ile Val Arg Ala Met
145 150 155 160

Asp Val Gly Tyr Met Cys Asp Asp Thr lle Thr Tyr Glu Cys Pro Val
165 170 175

Leu Ser Ala Gly Asn Asp Pro Glu Asp He Asp Cys Trp Cys Thr Lys
180 185 190

Ser Ala Val Tyr Val Arg Tyr Gly Arg Cys Thr Lys Thr Arg His Ser
195 206 205

Arg Arg Ser Arg Arg Ser Leu Thr Val Gln Thr His Gly Glu Ser Thr
210 215 220
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Teu Ala Asn Lys Lys Gly Ala Trp Met Asp Ser Thr Lys Ala Thr Arg
225 230 235 240 :

Tyr Len Val Lys Thr Gla Ser Trp Ile Len Arg Asn Pro Gly Tyr Ala
245 250 _ 255

Leu Val Ala Ala Val Ile Gly Trp Met Leu Gly Ser Asn Thr Met Gin
260 . 265 270 '

Arg Val Vai Phe Val Val Pro Leu Leu Leu Val Ala Pro Ala Tyr Ser
275 280 285

Phe Asn Cys Leu Gly Met Ser Asn Arg Asp Phe Len Glu Gly Val Ser
290 265 300

Gly Ala Thr Trp Val Asp Len Val Leu Ghu Gly Asp Ser Cys Val Thr
305 310 315 320

He Met Ser Lys Asp Lys Pro Thr Ile Asp Val Lys Met Met Asn Met
325 330 335

Glu Ala Ala Asn Leu Ala Glu Val Arg Ser Tyr Cys Tyr Leu Ala Thr
340 345 350

Val Ser Asp Leu Ser Thr Lys Ala Ala Cys Pro Thr Met Gly Glu Ala
335 360 363

His Asn Asp Lys Arg Ala Asp Pro Ala Phe Val Cys Arg Gin Gly Val
370 375 380

Val Asp Arg Gly Trp Gly Asn Gly Cys Gly Phe Phe Gly Lys Gly Ser
385 - 390 395 400

Ile Asp Thr Cys Ala Lys Phe Ala Cys Ser Thr Lys Ala lle Gly Arg
405 410 . 415

Thr He Leu Lys Glu Asn Ile Lys Tyr Giu Val Ala Ile Phe Val His
420 425 430

Gly Pro Thr Thr Val Glu Ser His Gly Asn Tyr Ser Thr Gln Val Gly
435 440 445

Ala Thr Gin Ala Gly Arg Phe Ser Ile Thr Pro Ala Ala Pro Ser Tyr.
450 . 455 460
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Thr Leu Lys Leu Gly Glu Tyr Gly Glu Val Thr Val Asp Cys Glu Pro
465 470 475 480

Arg Ser Gly Ile Asp Thr Asn Ala Tyr Tyr Val Met Thr Val Gly Thr
485 490 495

Lys Thr Phe Len Val His Arg Glu Trp Phe Met Asp Leu Asn Leu Pro
500 505 510

Trp Ser Ser Ala Gly Ser Thr Val Trp Arg Asn Arg Glu Thr Leu Met
515 520 525

Glu Phe Glu Glu Pro His Ala Thr Lys Gin Ser Val Tle AlaLeu Gly
530 535 540

Ser Gln Glu Gly Ala Leu His Gln Ala Leu Ala Gly Ala Ile Pro Val
345 350 553 560

Giu Phe Ser Ser Asn Thr Val Lys Leu Thr Ser Gly His Leu Lys Cys
565 570 575

Arg Val Lys Met Glu Lys Leu Gln Leu Lys Gly Thr Thr Tyr Gly Val
580 1 590

Cys Ser Lys Ala Phe Lys Phe Leu Arg Thr Pro Val Asp Thr Gly His
395 600 605

Gly Thr Val Va] Leu Glu Leu Gln Tyr Thr Gly Thr Asp Gly Pro Cys
© 610 615 620

Lys Val Pro Ile Ser Ser Val Ala Ser Leu Asn Asp Leu Thr Pro Val
625 630 635 640

Gly Arg Leu Val Thr Val Asn Pro Phe Val Ser Val Ala Thr Ala Asn
645 650 635 '

Ala Lys Val Leu lle Glu Leu Glu Pro Pro Phe Gly Asp Ser Tyr lle
660 665 670

" Val Val Gly Arg Gly Glu Gln Gin e Asn His His Trp His Lys Ser
675 680 685

Gly Ser Ser Ie Gly Lys Ala Phe Thr Thr Thr Leu Lys Gly Ala Gln
690 695 700
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Arg Leu Ala Ala Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser Val Gly
705 710 715 - 720

Gly Val Phe Thr Ser Val Gly Arg Ala Val His Gin Val Phe Gly Gly
725 730 735

Ala Phe Arg Ser Leu Phe Gly Gly Met Ser Trp Ile Thr Gin Gly Leu
740 745 750

Leu Gly Ala Leu Leu Leu Trp Met Gly Ile Asn Ala Arg Asp Arg Ser
755 760 765

Ile Ala Leu Thr Phe Len Ala Val Gly Gly Val Leu Leu Phe Leu Ser
770 775 780

Val Asn Val Gly Ala Asp Gln Gly Cys Ala Ile Asn Phe Gly Lys Arg
785 790 795 800

Glu Leu Lys Cys Gly Asp Gly lie Phe Ile Phe Arg Asp Ser Asp Asp
805 810 815

Trp Leu Asn Lys Tyr Ser Tyr Tyr Pro Glu Asp Pro Val Lys Leu Ala
820 825 830

Ser Ile Val Lys Ala Ser Phe Glu Glu Gly Lys Cys Gly Leu Asn Ser
835 840 845

Val Asp Ser Leu Giu His Glu Met Trp Arg Ser Arg Ala Asp GluTle
850 855 860 :

Asn Ala {le Phe Glu Glu Asn Glu Val Asp Tle Ser Val Val Val Gln
865 870 875 880

Asp Pro Lys Asn Val Tyr Gln Arg Gly Thr His Pro Phe Ser Arg Ile
885 890 895

Arg Asp Gly Leu GIn Tyr Gly Trp Lys Thr Tip Gly Lys Asn Leu Val
900 903 910

Phe Ser Pro Gly Arg Lys Asn Gly Ser Phe Ile Ile Asp Gly Lys Ser
915 920 925

Arg Lys Glu Cys Pro Phe Ser Asn Arg Val Trp Asn Ser Phe Gln lle
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930 935 940

Glu Glu Phe Gly Thr Gly Val Phe Thr Thr Arg Val Tyr Met Asp Ala
943 950 953 960

Val Phe Glu Tyr Thr Hle Asp Cys Asp Gly Ser Ile Leu Gly Ala Ala
965 970 975

Val Asn Gly Lys Lys Ser Ala His Gty Ser Pro Thr Phe Trp Met Gly
980 983 990

Ser His Gl Val Asn Gly Thr Trp Met lie His Thr Leu Glu Ala Leu
995 1060 1005

Asp Tyr Lys Glu Cys Glu Trp Pro Leu Thr His Thr He Gly Thr
1010 1015 1020

Ser Val Glu Glu Ser Glu Mst Phe Met Pro Arg Ser He Gly Gly
1025 1030 1035

Pro Val Ser Ser His Asn His Tie Pro Gly Tyr Lys Val Gln Thr
1040 1045 1050

Asn Gly Pro Trp Met Gln Val Pro Leu Glu Val Lys Arg Glu Ala
1055 1060 1065

Cys Pro Gly Thr Ser Val Ile e Asp Gly Asn Cys Asp Gly Arg
1070 1475 1086

Gly Lys Ser Thr Arg Ser Thr Thr Asp Ser Gly Lys ValIle Pro
1085 1090 1095

Ghu Trp Cys Cys Arg Ser Cys Thr Met Pro Pro Val Ser Phe His
1100 1105 1110

Gly Ser Asp Gly Cys Trp Tyr Pro Met Glu Hle Arg Pro Arg Lys
1115 1120 1125

Thr His Glu Ser His Leu Val Arg Ser Trp Val Thr Ala Gly Glu
1130 1135 1140

Ile His Ala Val Pro Phe Gly Leu Val Ser Met Met Ile Ala Met
1145 1150 1155
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Glu Val Val Leu Arg Lys Arg GIn Gly Pro Lys Gln Met Leu Val
1160 1165 1170

Gly Gly Val Val Leu Leu Gly Ala MetLeu Val Gly Gln Val Thr
1173 1180 1185

Leu Leu Asp Leu Leu Lys Leu Thr Val Ala Val Gly Leu His Phe
1190 1195 1200

His Glu Met Asn Asn Gly Gly Asp Ala Met Tyr Met Ala Leu He
1205 1210 1215

Ala Ala Phe Ser lle Arg Pro Gly Leu Len Ile Gly Phe Gly Leu
1220 1225 1230

Arg Thr Leu Trp Ser Pro Arg Gilu Arg Leu Val Len Thr Leu Gly
1235 1240 1245

Ala Ala Met Val Glulie Ala Leu Gly Gly Val Met Gly Gly Leu
1250 1255 1260

Trp Lys Tyr Leu Asn Ala Val Ser Leu Cys Ile Leu Thr lle Asn
1265 1270 1275

Ala Val Ala Ser Arg Lys Ala Ser Asn Thr lle Leu Pro Leu Met
1280 1285 1290

AlaLeu Leu Thr Pro Val Thr Met Ala Glu Val Arg Leu Ala Ala
1295 1300 1305

Met Phe Phe Cys Ala Met Val Ile He Gly Val Leu His GIn Asn
1310 1315 1320

Phe Lys Asp Thr Ser Met Gin Lys Thr Ile Pro Leu Val Ala Leu
1325 1330 1335

Thr Leu Thr Ser Tyr Leu Gly Leu Thr Gln Pro Phe Leu Gly Leu
1340 1345 1350

Cys Ala Phe Leu Ala Thr Arg Ile Phe Gly Arg Arg Ser He Pro
1355 1360 1365

Val Asn Glu AlaLeu Ala Ala Ala Gly Leu Val Gly ValLeu Ala
1370 1375 1380
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Gly Leu Ala Phe Gln Glu Met Gio Asn Phe Leu Gly Pro Ile Ala
1385 1390 1395

Val Gly Gly Leu Leu Met Met Leu Val Ser Val Ala Gly Arg Val
1400 1405 1410

Asp Gly Leu GluLeu Lys Lys Leu Gly Glu Val Ser Trp Glu Glu
1415 1420 1425

Glu Ala Glu Ile Ser Gly Ser Ser Ala Arg Tyr Asp Val AlaLeu
1430 1435 1440 :

Ser Glu Gln Gly Glu Phe Lys Leu Leu Ser Glu Glu Lys Val Pro
1445 1450 1455

Trp Asp Gln Val Val Met Thr Ser Leu Ala Leu Val Gly Ala Ala
1460 1465 1470

Leu His Pro Phe Ala Leu Len Leu Val Leu Ala Gly Trp Leu Phe
1475 _ 1480 1485

His Val Arg Gly Ala Arg Arg Ser Gly Asp Val Leu Trp Asp Tle
1490 1495 1500

Pro Thr Pro Lys lle lle Glu Glu Cys Glu His Len Glu Asp Gly
1505 1510 1515 ,

Tle Tyr Gly He Phe Gl Ser Thr Phe Leu Gly Ala Ser Gln Arg
1520 1525 1530

Gly Val Gly Val Ala Gln Gly Gly Val Phe His Thr Met Trp His
1535 1540 1545

Val Thr Arg Gly Ala Phe Len Val Arg Asn Gly Lys Lys Leu {le
1550 1555 1560

Pro Ser Trp Ala Ser Val Lys Glu Asp Leu Val Ala Tyr Gly Gly
1565 1570 1575

Ser Trp Lys Leu Glu Gly Arg Trp Asp Gly Glu Glu Glu Val Gln
1580 1585 1590

LeuTie Ala Ala Val Pro Gly Lys Asn Val Val Asn Val Gln Thr
1593 1600 1605

Page 59



06132 099SG3 Sequence Listing

Lys Pro Ser Leu Phe Lys Val Arg Asn Gly Gly Glu Ile Gly Ala
1610 1615 1620

Val Ala Leu Asp Tyr Pro Ser Gly Thr Ser Gly Ser Pro lle Val
1623 1630 1635

Asn Arg Asn Gly Glu Val lie Gly Leu Tyr Gly Asn Gly lle Leu
1640 1645 1650

Val Gly Asp Asn Ser Phe Val Ser Ala lle Ser Gln Thr Glu Val
1655 1660 1665

Lys Glu Ghu Gly Lys Glu Glu Leu Gln Gha Ile Pro Thr Met Leu
1670 1675 1680

Lys Lys Gly Met Thr Thr Val Leu Asp Phe His Pro Gly Ala Gly
1685 1690 1695

Lys Thr Arg Arg Phe Leu Pro Gln lle Leu Ala Glu Cys Ala Arg
1700 1705 1710

Arg Arg Leu Arg Thr Leu Val Leu Ala Pro Thr Arg Val Val Leu
1715 1720 1725

Ser Glu Met Lys Glu Ala Phe His Gly Leu Asp Val Lys Phe His
1730 1735 1740

Thr GIn Ala Phe Ser Ala His Gly Ser Gly Arg Glu Val Ile Asp
1745 1750 1755

Ala Met Cys His Ala Thr Leu Thr Tyr Arg Met Leu Glu Pro Thr
1760 1765 1770

Arg Val Val Asn Trp Glu Val lle Ile Met Asp Glu Ala His Phe
1775 1780 1785

Leu Asp Pro Ala SerIle Ala Ala Arg Gly Trp Ala Ala His Arg
1790 1795 1800

Ala Arg Ala Asn Gl Ser Ala Tir Tle Leu Met Thr Ala Thr Pro
1805 1810 1815

Pro Gly Thr Ser Asp Glu Phe Pro His Ser Asn Gly Ghu Ile Glu
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1820 1825 1830

Asp Val Gln Thr Asp [le Pro Ser Glu Pro Trp Asn Thr Gly His
1835 1840 1845

Asp Trp lle Len Ala Asp Lys Arg Pro Thr Ala Trp Phe Leu Pro
1850 1855 1860 :

Ser Ile Arg Ala Ala Asn Val Met Ala Ala Ser Leu Arg Lys Ala
1865 1870 1875

Gly Lys Ser Val Val Val Leu Asn Arg Lys Thr Phe Glu Arg Glu
1880 1885 18%0

Tyr Pro Thr fle Lys Gin Lys Lys Pro Asp Phe Ile Leu Ala Thr
1895 1900 1905

AspIle Ala Gle Met Gly Ala Asn Leu Cys Val Glu Arg Val Leu
1510 1915 1920

Asp Cys Arg Thr Ala Phe Lys Pro Val Leu Val Asp Glu Gly Arg
1925 1930 1935

Lys Val AlaIle Lys Gly Pro Leu Arg Ile Ser Ala Ser Ser Ala
1940 1945 1950

Ala Gln Arg Arg Gly Arg lle Gly Arg Asn Pro Asn Arg Asp Gly
1955 1960 1965

Asp Ser Tyr Tyr Tyr Ser Glu Pro Thr Ser Glu Asn Asn Ala His
1970 1975 1980

His Val Cys Trp Leu Glu Ala Ser Met Leu Leu Asp Asn Met Glu
1985 1990 1995

Val Arg Gly Gly Met Val Ala Pro Leu Tyr Gly Val Glu Gly Thr
2000 2005 2010

Lys Thr Pro Val Ser Pro Gly Glu Met Arg Leu Arg Asp Asp Gin
2015 2020 2025

Arg Lys Val Phe Arg GluLeu Val Arg Asn Cys Asp Len Pro Val
2030 2035 2040
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Trp Leu Ser Trp Gin Val Ala Lys Ala Gly Leu Lys Thr Asn Asp
2045 2050 2055 :

Arg Lys Trp Cys Phe Glu Gly Pro Glu Glu His Glu Ile Leu Asn
2060 2065 2070

Asp Ser Gly Glu Thr Val Lys Cys Arg Ala Pro Gly Gly Ala Lys
2075 2080 2085

Lys Pro Leu Arg Pro Arg Trp Cys Asp Glu Arg Val Ser Ser Asp
2090 - 20095 2100

Gln Ser Ala Leu Ser Glu Phe fle Lys Phe Ala Glu Gly Arg Arg
2105 2110 2115

Gly Ala Ala Glu Val Leu Val Val Leu Ser Glu Leu Pro Asp Phe
2120 2123 © 2130

Leu Ala Lys Lys Gly Gly Glu Ala Met Asp Thr Ile Ser Val Phe
2135 2140 2145

Leu His Ser Glu Glu Gly Ser Arg Ala Tyr Arg Asn Ala Leu Ser
2150 2155 2160

Met Met Pro Glu Ala Met Thr He Val Met Leu Phe -Tle Leu Ala
2163 2170 2175

Gly Len Leu Thr Ser Giy Met Vai [le Phe Phe Met Ser ProLys.
2180 2185 2190

Gly Tle Ser Arg Met Ser Met Ala Met Gly Thr Met Ala Gly Cys
2195 2200 2205

Gly Tyr Leu Met Phe Leu Gly Gly Val Lys Pro Thr His Ile Ser
2210 2215 2220

Tyr Val Met Leu lle Phe Phe Val Leu Met Val Val Vallle Pro
2225 2230 2235

Glu Pro Gly Gln GIn Arg Ser Ile GIn Asp Asn Gin Val Ala Tyr
2240 2245 2250

LeuTle Ile Gly Ile Leu Thr Leu Val Ser Ala Val Ala Ala Asn
2255 2260 2265
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Glu Leu Gly Met Leu Glu Lys Thr Lys Glu Asp Leu Phe Gly Lys
2270 2275 2280 -

Lys Asn Leu lle Pro Ser Ser Ala Ser Pro Trp Ser Trp Pro Asp
2285 2290 2295

Ieu Asp Leu Lys Pro Gly Ala Ala Trp Thr Val Tyr Val Gly Tle
2300 2303 2310

Val Thr Met Leu Ser Pro Met Leu His His Trp Ile Lys Val Glu
2315 2320 2325

Tyr Gly Asn Leu Ser Leu Ser Gly Ile Ala Gin Ser Ala Ser Val
2330 2335 2340

Leu Ser Phe Met Asp Lys Gly lle Pro Phe Met Lys Met Asn Ile
2345 2350 2355

Ser Val Ile Met Leu Leu Val Ser Gly Trp Asn Ser lle Thr Val
2360 2365 2370

Met Pro Leu Leu Cys Gly lle Gly Cys Ala Met Leu His Trp Ser
2375 2380 2385

Leu He lLeu Pro Gly Ile Lys Ala Gin Gln Ser Lys Leu Ala Gln
2390 2395 2400

Arg Arg Val Phe His Gly Val Ala Lys Asn Pro Val Val Asp Giy
2405 2410 2415

Asn Pro Thr Val Asp Ile Glu Glu Ala Pro Giu Met Pro Ala Leu
2420 2425 ' 2430

Tyr Glu Lys LysLeu Ala Len Tyr Leu Leu Leu Ala Leu Ser Leu
2435 2440 2445

Ala Ser Val Ala Met Cys Arg Thr Pro Phe Ser Leu Ala Glu Gly
2450 2455 2460

{le Val Leu Ala Ser Ala Ala Leu Gly Pro-Leu lle Glu Gly Asn
2465 2470 2475

Thr Ser Leu Leu Trp Asn Gly Pro Met Ala Val Ser Met Thr Gly
2430 2485 2490
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Val Met Arg Gly Asn His Tyr Ala Phe Val Gly Val Met Tyr Asn
2495 2500 2505

Leu Trp Lys Met Lys Thr Gly Arg Arg Gly Ser Ala Asn Gly Lys
2510 2515 2520

Thr Len Gly Glu Val Trp Lys Arg Glu Leu Asn Leu Len Asp Lys
2525 2530 2535

Arg Gin Phe Glu Leu Tyr Lys Arg Thr Asp lie Val Glu Val Asp
2540 2545 2550

Arg Asp Thr Ala Arg Arg His Leu Ala Glu Gly Lys Val Asp Thr
2553 2560 2565

Gly Val Ala Val Ser Arg Gly Thr Ala Lys Leu Arg Trp Phe His
2570 2575 2580

Glu Arg Gly Tyr Val Lys Leu Glu Gly Arg Val Ile Asp Leu Gly
2585 2590 2595

Cys Gly Arg Gly Gly Trp Cys Tyr Tyr Ala Ala Ala Gln Lys Glu
2660 26035 2610

Val Ser Gly Val Lys Gly Phe Thr Leu Gly Arg Asp Gly His Gla
2615 2620 2623

Lys Pro Met Asn Val Gln Ser Leu Gly Trp Asn Ile Ile Thr Phe
2630 2635 - 2640

Lys Asp Lys Thr Asp Ile His Arg Leu Glu Pro Val Lys Cys Asp
2645 2650 2653

Thr Len Leu Cys Asp Ile Gly Glu Ser Ser Ser Ser Ser Val Thr
2660 2665 2670

Glu Gly Giu Arg Thr Val Arg Val Leu Asp Thr Val GluLys Trp
2675 2680 2683

Leu Ala Cys Gly Val Asp Asn Phe Cys Val Lys Val Leu Ala Pro
2690 2695 2700

Tyr Met Pro Asp Val Leu Glu Lys Leu Glu Leu Leu Gln Arg Arg
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2705 2710 2715

Phe Gly Gly Thr Val [le Arg Asn Pro Leu Ser Arg Asn Ser Thr
2720 2725 2730

His Glu Met Tyr Tyr Val Ser Gly Ala Arg Ser Asn Val Thr Phe
2735 2740 2745

Thr Val Asn Gln Thr Ser Arg Leu Leu Met Arg Arg Met Arg Arg
2750 2755 2760 :

Pro Thr Gly Lys Val Thr Leu Glu Ala Asp Vallle Leu Pro lle
2765 2770 2775

Gly Thr Arg Ser Val Glu Thr Asp Lys Gly Pro Len Asp Lys Glu
2780 2785 2790

Ala fle Glu Glu Arg Val Glu Arg Ile Lys Ser Glu Tyr Met Thr
2795 2860 2805

Ser Trp Phe Tyr Asp Asn Asp Asn Pro Tyr Arg Thr Trp His Tyr
2810 2815 2820

Cys Gly Ser Tyr Val Thr Lys Thr Ser Gly Ser Ala Ala Ser Met
2825 2830 2835

Val Asn Gly Val Ile Lys lle Leu Thr Tyr Pro Trp Asp Arg He
2840 2845 2850

Glu Glu Val Thr Arg Met Ala Met Thr Asp Thr Thr Pro Phe Gly
2855 2860 2865

Gln Gln Arg Vai Phe Lys Glu Lys Val Asp Thr Arg AlaLys Asp
2870 2875 2880

Pro Pro Ala Giy Thr Arg Lys Ile Met Lys Val Val Asn Arg Trp
2885 2890 2895

LeuPhe Arg His Leu Ala Arg Glu Lys Asn Pro Arg Leu Cys Thr
2900 2905 2910

Lys Glu Glu Phe Tle Ala Lys Val Arg Ser His Ala Ala Ile Gly
2915 2920 2925
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Ala Tyr Leu Glu Glu Gin Glu Gln Trp Lys Thr Ala Asn Glu Ala
2930 2935 2040

Val Gln Asp Pro Lys Phe Trp Glu Leu Val Asp Glu Glu Arg Lys
2945 2930 2955

Leu His Gln Gln Gly Arg Cys Arg Thr Cys Val Tyr Asn Met Met
2960 29635 2970

Gly Lys Arg Glu Lys Lys Leu Ser Glu Phe Gly Lys Ala Lys Gly
2975 2980 2685

Ser Arg Ala Hle Trp Tyr Met Trp Leu Gly Ala Arg Tyr Leu Glu
2950 2995 3000

Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp Ala Ser Arg
3005 3010 3015

Glu Asn Ser Gly Gly Gly Val Glu Gly Ile Gly Leu Gln Tyr Leu
3020 3025 3030

Gly Tyr Val Ile Arg Asp Len Ala Ala Met Asp Gly Gly Gly Phe
3035 3040 3045

Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg lle Thr Ghz Ala
3050 3055 3060

Asp Leu Asp Asp Glu Gln Glu Ile Leu Asn Tyr Met Ser Pro His
3063 3070 3075

His Lys Lys Leu Ala Gin Ala Val Met Glu Met Thr Tyr Lys Asn
3080 3085 3090

Lys Val Val Lys Val Leu Arg Pro Ala P.ro Gly Gly Lys Ala Tyr
3095 3100 3105

Met Asp Val lle Ser Arg Arg Asp Gln Arg Gly Ser Gly Gln Val
3110 3115 3120

Val Thr Tyr Ala Leu Asn Thr Ile Thr Asn Leu Lys Val Gln Leu
3125 3130 3133

lle Arg Met Ala Glu Ala Glu Met Val lle His His GIn His Val
3140 3145 3150
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Gln Asp Cys Asp Glu Ser Val Leu Thr Arg Lev Glu Ala Trp Leu
3155 3160 3165

Thr Glu His Gly Cys Asp Arg Leu Lys Arg Met Ala Val Ser Gly
3170 3175 3180

Asp Asp Cys Val Val Arg Pro lle Asp Asp Arg Phe Gly Leu Ala
3185 3190 3195

Leu Ser His Leu Asn Ala Met Ser Lys Val Arg Eys Asp lie Ser
3200 3205 3210

Glu Trp GIn Pro Ser Lys Gly Trp Asn Asp Trp Glu Asn Val Pro
3215 3220 3225

Phe Cys Ser His His Phe His Glu Leu Gln Leu Lys Asp Gly Arg
3230 3233 3240

Arg Ile Val Val Pro Cys Arg Glu Gln Asp Glu Leu He Gly Arg
3245 3250 3235

Gly Arg Val Ser Pro Gly Asn -Gly Trp Met Ile Lys Glu Thr Ala
3260 3263 3270

Cys Leu Ser Lys Ala Tyr Ala Asn Met Trp Ser Leu Met Tyr Phe
3275 3280 32835 :

His Lys Arg Asp Met Arg Leu Leu Ser Leu Ala Val Ser Ser Ala
3290 3295 3300

Val Pro Thr Ser Trp Val Pro Gln Gly Arg Thr Thr Trp Ser lle
3305 3310 3315

His Gly Lys Gly Glu Trp Met Thr Thr Glu Asp Met Leu Glu Val
3320 3325 3330

Trp Asn Arg Val Trp lle Thr Asn Asn Pro His Met Gln Asp Lys
3335 3340 3345

Thr Met Val Lys Lys Trp Arg Asp Val Pro Tyr Leu Thr Lys Arg
3350 3355 3360

Gln Asp Lys Leu Cys Gly Ser Leu Ile Gly Met Thr Asn Arg Ala
3363 - 3370 3375
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Thr Trp Ala Ser His Ife His Leu Val lle His Arg e Arg Thr
3380 3385 3390

Leu Ile Gly Gln Glu Lys Tyr Thr Asp Tyr Leu Thr Val Met Asp
3395 3400 3405

Arg Tyr Ser Val Asp Ala Asp Leu Gin Leu Gly Glu Leulle
3410 3415 3420

<210> 24

<211> 10239

<212> DNA

<213> Artificial sequence

<220>

<223> Derived from Yellow Fever virus and West Nile virus

<400> 24 _

gtaaatcetg tgtectaatt gagetecatt gotctgeaaa tegagttget aggeaataaa 60
cacatttgga ftaattitaa tegttcgity agegattage agagaactga ccagaacatg 120
tctgetopta aagetcaggy aaaaaccctg ggogicaata tggtacgacy aggagttege 180
tccttgteaa acaaaatéaa acadanaaca aaacaaattg gaaacagaéc tggaccttca 240
agaggtettc aaggatttat ctitfictit tigttcaaca tttgactgg aaaaaagatc 300
acageceacc taaagagoit gtgganaatg ciggacceaa gacaaggctt gectgtteta 360
aggaaagtca agagagtest ggccagtitg atgagaggat tgtcetcaag gaaacgeegt 420
teccatgatg ttctgactgt geaattccta attttgggaa tgcigttgat gacgggtgga 480
gitaccctet ctaacttcca agggaaggty atgatgacgg taaatgétac tgacgicaca 3540
gatgtcatca cgaticcaac agetgctoga aagaacctat geatigicag ageaatggat 600
gtgggataca igigegatga tactatcact tatgaatoce cagipetgic ggotpgiaat 660
gatccagaag acatcgacty ttggigeaca aagicageag tctacgicag gtatggaaga 720
tgcaccaaga cacgeeacte aagacgeagt cggaggteac tgacagigea gacacacgga 780
gaaageactc tagegaacaa gaagggggct tpgatggaca geaccaagge cacaaggtat 840

tiggtaaaaa cagaatcaty gatctigagg aaccetggat atgecetggt ggcagecgic 900

attggttooa toctiggeag caacaccatyg cagagagtg tgttigtegt gotattgett 960

ttgotgecoe cagettacag citcaactge cttggaatga geaacagaga cttctiggaa 1020

cagtotcte gageaacatg gotggatttg stictegaag gegacagetg cgigactate 1080
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06132 0995G3 Sequence Listing
tetecaggas acggetggat gatcaaggaa acagetigee teageaaagg ctaigecaac 9960

atgtggteac tgatgtattt tcacaaaagg gacatgagge tactgicatt ggetgttice 10020
tcagetgite coaccteatg ggttceacaa ggacgeacaa catggiogat tcatgggaaa 10080
ggoeagtesa tgaccacgga agacatpett gaggtgtega acagagtatg gataacbaac 10140
aacccacaca fgeaggacaa gacaatggty aaanaatgga pagatgtcec ttatctaace 10200

sagagacaag acaagcigtg cggatcactg attpgaatg 10239

<210> 25

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Derived from West Nile virus

<400=> 25

Ser Leu Thr Val Gln Thr His Gly Glu Ser Thr Leu
1 5 10

<210> 26

211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Derived from West Nile virus

<400> 26

Val Val Leu Leu Leu Leu Val Ala Pro Ala Tyr Ser
1 5 10

<210> 27

211> 12

<212> PRT

<213> Anificial Sequence

220>
<223> Derived from West Nile virus

<400= 27

Val Val Pro Leu Leu Leu Val Ala Pro Ala Tyr Ser
i 5 10

<210> 28

211> 75

<212> PRT

<213> Artificial Sequence
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<220>
<223> Derived from West Nile virus

<400> 2§

Ser Leu Thr Val Gin Thr His Gly Glu Ser Thr Leu Ala Asn Lys Lys
1 5 10 15

Gly Ala Trp Met Asp Ser Thr Lys Ala Thr Arg Tyr Leu Val Lys Thr
20 25 30 :

Glu Ser Trp Hle Leu Arg Asn Pro Gly Tyr Ala Leu Val Ala Ala Vai
35 40 45

Tle Gly Trp Met Leu Gly Ser Asn Thr Met Gln Arg Val Val Phe Val
50 55 60

Val Leu Leu Leu Leu Val Ala Pro Ala Tyr Ser
63 70 75

<210> 29

<211> 74

<212» PRT

<213> Artificial Sequence

<220>
<223> Derived from West Niie virus

<400> 29

Ser Leu Thr Val Gln Thr His Gly Glu Ser Thr Leu Ala Asn Lys Lys
i 5 10 5

Gly Ala Trp Met Asp Ser Thr Lys Ala Thr Arg Tyr Leu Val Lys Thr
20 25 30

Giu Ser Trp He Leu Arg Asn Pro Gly Tyr Ala Leu Val Ala Ala Val
ER 40 45

He Gly Trp Met Leu Gly Ser Asn Thr Met Gin Arg Val Val Phe Val
50 55 60

Val Leu Leu Leu Val Ala Pro Ala Tyr Ser
65 70

<210> 30
<211> 75
<212> PRT
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<213> Artificial Sequence

<220>
<223> Dertved from West Nile virus

<400> 30
Ser Leu Thr Val Gin Thr His Gly Glu Ser Thr Leu Ala Asn Lys Lys
1 5 10 15 '

Gly Ala Trp Met Asp Ser Thr Lys Ala Thr Arg Tyr Leu Val Lys Thr |
20 25 30

Glu Ser Trp Ile Leu Arg Asn Pro Gly Tyr Ala Leu Val Ala Ala Val
35 40 45

Iie Gly Trp Met Leu Gly Ser Asn Thr Met Gln Arg Val Val Phe Val
50 35 60 :

Val Pro Leu Leu Leu Val Ala Pro Ala Tyr Ser
65 70 75

<210> 31

<211> 377

<212> DNA

<213> Artificial Sequence

<220>
<223> Derived from Yellow Fever virus

<400> 31
taaaaactac ggatggagaa ccggacteea cacatigaga cagaagaagt tgtcageeca 60

gaaccceaca cgaglittge cactgetaag ctgtgagpea gtgeaggetg ggacageega 120
cetecaggtt gogataaace tgettictge gaceteecac cccagagtaé aaagaascgga 180
gectecgota coacctiece acgigetegt agaaagacgy ggtctagagg tagaggaga 240
cectecaggg aacasatagt gggaccatat tgacgecagg gaaagacegg agtgeticte 300
fgetitteet coagaggtet gtgageacag ttgetcaag aatéagcaga cetttggatg 360
acaaacacaa aaccact 377

<210> 32

<211> 343

<212> RNA

<213> Artificial Sequence

<220> :
<223> Derived from Yellow Fever virus
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<400> 32
uugagacaga agaaguuguc ageeeagaac coccacacgag uuuugecacu gouaageugu 69
gaggcaguge aggeugeoac agitgaccuc CagEuuECcea aaaaccugeu uucugggace 120
ucccacceca gaguaaasag aacggagecl cogouaceac coucccacgy ggugguagaa 180
agacgEgoouc UAgASoIIAY ACEALACCCY CCAgEEaAaca astagugpea ceanaigac 240
gecagggaaa gaccggapgug Suucucugey uHuccuceag aggucuguga geacaguung 300
cucaagaaua ageagaccuu Bggalgacaa acacaaaace acl 343
<210> 33
<211> 338
<212> RNA
<213> Artificial Sequence

<220
<223> Derived from Yellow Fever virus

<400> 33
UUZAgACAgA agAAgUUZUC AZCCCagaAc COCACACEAE UNIIZoTacu gouaageugy 60

gAggCaguec agecugagac ageCgaccuc Cagauugcga anaaceuggu uucugggace 120
UCCCACCEUR RARAZAAZLL ACCUCGICU ACCACCCUCT cacguggugg uagaaagacg 180
gggucuagag guuagageag accCuccagg gaacaaauag igggaccala uugaggecag 240
£2a8agaccy FAZUEEUICT CRECULUUCE UCCAZAZIUC USHIRECAca guUngcucaa 300
gaauaageag accuuuggal gacaaacaga aaaccacy 338

<210> 34

<2i1> 116

<212> PRT

<213> Antificial Sequence

<220
<223> Derived from Tick-borne Encephalitis virus

<400> 34
Met Val Lys Lys AlaTle Leu Lys Gly Lys Gly Gly Gly Pro Pro Arg
1 5 10 15

Arg Val Ser Lys Glu Thr Ala Thr Lys Thr Arg Gin Pro Arg Val Gin
20 25 30

Met Pro Asn Gly Leu Val Leu Met Arg Met Met Gly Ile Leu Trp His
35 40 45

Ala Val Ala Gly Thr Ala Arg Asn Pro Val Leu Lys Ala Phe Trp Asn
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50 55 60 '

Ser Val Pro Leu Lys Gln Ala Thr Ala Ala Leu Arg Lys Ile Lys Arg
65 70 75 80

Thr Val Ser Ala Leu Met Val Gly Leu GIn Lys Arg Gly Lys Arg Arg
85 %0 85

Ser Ala Thr Asp Trp Met Ser Trp Leu Leu Val lle Thr Leu Leu Gly
160 103 1160

Met Thr Leu Ala
115

<210> 35

<211> 121

<212> PRT

<213> Artificial Sequence

<22(>
<223> Derived from Yellow Fever virus

<400> 335
Met Ser Gly Arg Lys Ala Gin Gly Lys Thr Leu Gly Val Asn Met Val
1 3 10 13

Arg Arg Gly Val Arg Ser Leu Ser Asn Lys Ile Lys GIn Lys Thr Lys
20 25 30

Gln He Gly Asn Arg Pro Gly Pro Ser Arg Gly Val GIn Gly Phe He
35 40 45

Phe Phe Phe Leu Phe Asn Ile Leu Thr Gly Lys Lys Tle Thr Ala His
50 55 60

Leu Lys Arg Leu Trp Lys Met Leu Asp Pro Arg Gin Gly Leu Ala Val
65 70 75 20

Leu Arg Lys Val Lys Arg Val Val Ala Ser Leu Met Arg Gly Leu Ser
85 30 95

Ser Arg Lys Arg Arg Ser His Asp Val Leu Thr Val Gln Phe LeuIle
100 105 110

Leu Gly Met Leu Leu Met Thr Gly Gly
115 120
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<210> 36
<211> 11
<212> DNA
<213> Artificial sequence
<220>
<223> Synthetic constiuct

<400> 36

gtaaatectg t

<210> 37

<211> 12

<212> DNA .

<213> Artificial sequence

<220>

<223> Synthetic construct

<400> 37

ACAAAACCAC 43

<210> 38

<211> 10239

212> DNA

<213> Artificial sequence

220>

<223> Derived from Yellow Fever virus and West Nile virus

<400> 38

gtaaatcety tgtgctaatt paggigcatt ggictgeaaa tegagitgct agecaataaa 60
cacatttgga ttagtttias togiicgttg agegattage agagaactga ceagaacatg 120
ictggtcgta aagctc:iggg aaaaaccetg ggegtcaata tggtacgacg aggagttege 180
tecttgicas acaaaataaa acaaaaaaca aaacaaattg gaaacagace tggacctica 240
agaggtetfc aapggatttat ctitiictt! ttgttcaaca tittgactgg aaaaaagatc 300
acageceace taaagaggtt gtogaaaaty ctggacccaa gacaaggett ggetgtteta 360
aggaaagtca agagagtget ggccagtite atgagaggat tgtecteaag gaaacgecgt 420
tcccatgatg ttetgactgt geaattccta attttggeaa tgcigttgat gacggetgga 480

gttacectct ctaacttcea agggaagety atgatgacgg taaatectac tgacgtcaca 540

gatgtcatca cgattcoaac agetgetega aagaacctat geattgicag ageaatggat 600
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