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SEQUENCE LISTING
<110> Netional Ingstitutes of Health
5 Dimitrov, Dimiter S.
Xliao, Xiaodong
<120> Soluble Fragments of the SARS-CoV Spike Gliycoprotein

10«130> 1662.024W01

US 60/48B9, 166
2003-07-21

N
o
oo
Q
v

3t
b
]
v

15<150> US 60/524,642
«151> 2003-11-2%

<160> 65
20<170> FastSEQ for Windows Versicn 4.0

<210> 1
<211> 1255
«212> PRT

25<213> SARS coronavirus

<400> 1
Met Fhe Ile Phe Leuy Leu Phe Leu Thr Leu Thr Ser Gly Ser Asp Leu
1 5 10 15
30Asp Ary CQys Thr Thr Phe Asp Azp Val Gln Ala Pro Asn Tyr Thr Gln
' 20 25 30
‘¥is Thr Ser Ser Met Arg Gly val Tyr Tyr Pro Agp Glu Ile Phe Arg
a5 40 45
Ser Asp Thr bLen Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe Uyr Ser
a5 50 55 60
Asn Val Thr Gly Phe His Thr Ile Asn His Thir Bhe Gly Asn Pro Val
65 7C 75 80
Ile Pro Phe Lys Asp Gly Ile Tyr Phe Ala Alz Thr Glu Lys Ser Asn
85 8¢ 95
¢oval val Arg Gly Trp Val Phe Gly Ser Thr Met Asn Rsn Lys 3Ser Gln
100 105 1310
Ser Val Ile Ile TIle Asn Asn Ser Thr Asn Val Val Ile Arg Ala Cys
115 120 1285
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3

Agn Phe CGlu Leu Cys Asp Asn Pro Phe Phe Ala Val Ser Lys Pro Met
130 135 140
Gly Thr Gln Thr His Thy Met Ile Phe Asp Asn Ala Phe Asn Cys Thr
145 150 155 160
SPhe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser
165 170 175
Gly mksn Phe Lys His Leu Arg Glu Phe Val Phe Lys Asn Lys Asp Gly
180 185 190
Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile Asp Val vVal Arg Asp
10 195 200 205
Leu Pro Ser Gly Phe Asn Thr Leu Lys pPro JIle Phe Lys Leu Pro Leu
210 ‘218 220
Gly Tle Asn Ile Thr Asn Phe Arg Ala ile Leu Thr Ala Phe Ser Pro
225 2390 235 240
i5Ala Gin Asp Ile Trp Gly Thr Ser Ala Ala Ala Tyr Phe val Gly Tyr
245 250 255
Leu Lys Pro Thr Thr Phe Met Leu Lys Tyr Asp Glu Asn Gly Thr Ile
260 265 270
Thr Asp Ala Val Asp Cys Ser GIn Asn Pro Leu Ala Glu Leu Lys Cys
20 275 280 28%
Ser Val Lys Ser Phe Glu Ile Asp Lys @Qly Ile Tyr Gln Thr Ser Asn
290 285 300
Phe Arg Val Val Pro Ser Gly Rsp Val Val Arg Phe Pro Asn Ile Thr
305 310 315 320
25450 Leu Cys Pro Phe Gly Glu val Phe Asn Ala Thr Lys Phe Pro Ser
325 330 335
Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Asn Cys Val Ala Asp Tyx
340 : . 345 350
Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly
30 385 360 385
val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn Val Tyr Ala
370 375 380
Asp Ser Phe val Val Lys Gly Asp Asp Val Arg Gln Ile Ala Pro Cly
165 390 195 400
35G1n Thr Gly val Ile Ala Asp Tyr Asn Ty¥y Lys Leu Pro Asp Asp Phe
205 416 415
val Leu Ala Trp aAsn Thr Arg Asn lle Asp ARla Thr Ser
420 428 430
Thr Gly &sn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly Lys Leu
49 435 440 445

Met Gly CQy

w2

Arg Pro Phe Glu Arg Asp Ile Ser Asn Val Pro Phe Ser Pro Asp Gly
450 455 460
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Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu Asn Asp
465 470 475 480
Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln Pro Tyr Arg val
485 450 465
5Val Val Leu Ser Phe Glu Leu Leu Asn Ala Pro Ala ar Val Cys Gly
505 510

wu
<
le]

L
m
"

Pro Lys Leu Thr Asp Leu Ile Lys Asn Gln Cys Val Asn Phe Asn
515 520 %25
Phe Asn Gly Ieu Thr Gly Thr Gly Val Leu Thr Pro Ser Ser Lys Arg

10 530 535 540

'
fa
I

Giln Pro Phe Gln Gln Phe Gly Arg Asp val Ser ARsp Phe Thr asp

550 555 560

Val Arg Asp Pro Lys Thr Ser Glu Ile leu Asp Ile Ser Pro Cys

565 570 575
15Ala Phe Gly Gly Val Ser Val Ile Thr Pro Gly Thr 2sn Ala Ser Ser
580 585 5560

Glu Val Ala Val Leu Tyr Gln Asp Val Asn Cys Thr Asp Val Ser Thr

59% 600 £Q5

N
=
uv

in
w
=

Ala Ile Ris Ala Asp Gln Leu Thr Pro Ala Trp &rg Ile Tyr Ser Thr
20 610 615 620

Gly Asn &sn Val Phe 31n Thr Gin Ala Gly Cys Leu Xle Gly Ala Glu

625 630 835 640

His Val Asp Thr Ser Tyr Glu Cys Asgsp Ile Pro Ile Gly RAla Gly Tle

645 850 655
25Cys Ala Ser Tyr His Thr Vsl Ser Leu Leu Arg Ser Thr Ser Gln Lys
B0 665 670 '
Ser Ile Val Ala Tyr Thr Met Ser Leu Gly Ala Asp Ser Ser Ile ala
675 580 585

Tyr Ser Asn Asan Thr Ile Ala Ile Pro Thr Asn Phe 3er Ile Ser Ile
30 690 695 700

Thy Thr Glu Val Met Pro Val Ser Met Ala Lys Thr Ser Val Asp Cys

705 710 715 720

Asp Met Tyr Ile Cys Gly Asp Ser Thr Glu Cys Ala Asn Leu Leu Leu

725 730 . 73&
35@1ln Tyr Gly Ser Phe Cys Thr G8ln Leu Asn Arg Ala Leu Ser Gly Ile
T4 745 750
Ala Ala Glu Gln asp Arg Asn Thr Arg Glu Val Phe Ala Gln Val Lys
755 760 765

Gln Met Tyr Lys Thr Pro Thr Leu Lys Tyr Phe Gly &ly Phe Asn Phe
40 774G 775 780

fer Gln Tle Leu Pro Asp Pro Leu Lyg Pro Thr Lys Arg Ser Phe Ile

785 720 795 800
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Glu Asp Leu Leu Phe Asn Lys Val Thr Leu Ala Asp Ala Gly Phe Met

B05 810 815
Lys Gln Tyr Gly Glu Cys Leu Gly Asp Ile Asn Ala arg Rsp Leu Ile
820 825 830
5Cys Ala Gln Lys Phe Asn Gly Leu Thr Val Leu Pro ?ro Leu Leu Thr
g33 840 345

Asp asp Met Ile Ala Ala Tyr Thr Ala Ala Leun Val 3er Cly Thr ala
850 855 860
Thr Ala Gly Trp Thr Phe Gly Ala Gly Ala Ala Leu 31n Ile Pro Phe
10855 870 875 BBO
Ala Met Gln Met Ala Tyr Arg Phe 2sn Gly Ile Gly Vval Thr Gln Asn
BBS §90 335
Val Leu Tyr Glu Asn Gln Lys Gln Ile Ala Asn Gln Phe Asn Lys Bla
900 905 910 '
15Tle Ser Gln Ile Gln Glu Ser Leu Thr Thr Thr Ser Thr Ala Leu Gly
215 . 920 925
Lys Leu Gln Asp Val Val Asn Gln Asn Ala Gln Ala Leu Asn Thr Leu
s3n 935 940
val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val Leu Asn
20245 850 L 960
Asp Ile Leu Ser Avrg Leu Asp Lys val Glu Ala Glu Val Gln Ile Asp
965 970 %75
Arg Leu Ile Thr Gly Arxg Leu Gln Ser Leu Gln Thr Tyr Val Thr Gln
8480 985 990
25G1n Leu Ile Arg Ala Ala Glu Ile Arg Ala Ser Ala Asn Leu Ala Ala
995 loQcC 1005
Thr Lys Met Ser Glu Cys Val Leu Gly Gln Ser Lys Arg Val Asp Phe
1010 1015 102¢
Cys Gly Lys Gly Tyr His Leu Met Ser Phe Pro Gln Ala Ala Pro His
301025 1030 1035 1040
Gly val Val Phe Leu Hisz Val Thr Tyr Val Pro Ser Gln Glu Arg 2Zsn
1045 1050 1055
Phe Thr Thr Ala Pro Ala Ile Cys His Glu Gly Lys Ala Tyr Phe Pro
1060 1065 1070
35Arg Glu Gly val Phe val Phe nsn Gly Thr Ser Trp Phe Ile Thr Gln
1075 1080 1085
Arg Asn Phe Phe Ser Pro Gln Ile Tle Thr Thr Asp Asn Thr Phe Val
1080 1095 1189
Ser Gly Rsn Cys Asp Val Val Ile Gly Ile Ile Asn Asn Thr Val Tyr
401105 1110 1115 1120
Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu Glu Leu Asp Lye
1125 1130 1135
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Tyt Phe Lys
Gly Ile
115
sasn Glu Val
1176
Leu Gly Lys
1185
Gly Phe Yle
L0
Cys Cys Met
Gly Ser Cys
123
1saly val

1250

<Z10> 2

<211> 3768
20<212> DNA

<213> SARS

<200 2
atgtcratet
25acttttgatg
tactatecty
ccattcttatk
atacctttta
tgggtttteg
30actaatgttyg
tctaaaccca
tregagtaca
cacttacgsag
caacctatag
3sgagrrygcecte
gctcaagaca
acatttatge
aatccacttg
cagacctcota
40aacttgtgte
gagagaaaad

ttticaacct

Asn Ala Ser

Asn His
1140

Va
5

Ala Lys As
Tyr Glu Gl
11
Ala Gly

1205

Thy Ser

Pro

1 val Asn

1160

n Leu Asn
1175

n Tyr Ile

Se

Leu Tle Ala

Thr Ser Cys Cys Ser

12290

Cye Lys Phe Asp CGlu

5

coronavirus

tcttattatt
atgttcaage
atgaaatttt
ctaatgtrac
aggatggtat
qtrcraccat
ttacacgage
tgggtacaca
tatctgatge
agtttgrgte
atgtagttcg
ttyggtattaa
tttagggeac
tcaagtatga
ctgaactcaa
atttcagggt
cttrtggaga
aaatttctaa

ttaagtgcta

1240

Lys Leu His Tyr Thr

1255

tettactete
tccoctuattac
tagatcagac
agggtttcat
tkattetget
gaacaacaay
atgrtaacttt
gacacatact
cttttegett
taaaaataaa
tgatctacct
cattacaaat
gteagctgea
tgzaaatggt
atgctcotgtt
tgttceetea
ggtttttaat
ttgtgttgct
tggogttiet

Asp Val
1145

Ile Gln

1165

Glu Ser

1180

Lys Trp

1195

Ile Val Met Val

1210
Cys
1225

PCT/US2004/023345

Asp Leu Cly Asp Ile Ser
1150
Lys Glu Ile Asp Arg Leu

Leu Ile Zsp Leu Gln Glu

Pro Trp Lyr val Trp Leu

1200

Thr Ile Leu Leu

1215

Leu Lys Gly Ala Cys Ser Cys
123¢

Asp Rksp Ser Glu 2ro Val Leu Lys

1245

actagtggta gtgaccttga

actcaacata cttcatctat
actctttatt taactcagga
actattaatec atacgtttgg
gccacagaga aatcaaatgt
tcacagtcgg tgattattat
gaattgtgtg acaacccttt
atgatattcg atastgcatt
gatgtttcag aaazgteagqg
gatgggttte

tetgogtetta

tctetgttia
acacttogaa
tttagagcca ticttacagc
gectattbtg ttggctater
acaatcacag atgetgctga
aagagctttg
ggagargttg

getactazat

agattgacasa
tgagattcece
tceottetgt
gattactctg tgctctacaa

geecactaagt tgaatgatct

ccggtgeace
gaggggggte
tttatttert
caaccctgtc
tgtecotggt
taacaattct
ctttgetget
taattgcact
raathttaaa
taagggetat
acctatttte
cttttcaccot
aaagccaact
ttgttcteaa
aggaatttac

taatattaca’

ctatgcatgy
ctcaacattt

ttgettoten

€0
120
1840
240
300
360
420
480
540
600
660
T20
780
840
500
560
1020
1080
1140
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aatgtctatg
caaactggtg
cttgettgga
aggtatctta
btecceoryatg
tatggttttt
tttgaactit
aagaaccagt
tcttocaaaga
ltceegttcgag
gtaagtgtaa
gttaactgea
atatattcta
catgtcgaca
l5catacagttt
ttagotgceeg
traattagea
aatatgtaca
ctttgcacac
20cgtgaagtgt
ggtbttaatt
gaggacttgce
gaatgccotag
acagtgttge
25agtagtactyg
gctatgraaa
aaccaaaaac
acaacaacat
ttaaacacac
3hgatatecttt
agcagacttce
agggeLrctg
agagttgact
ggrgttgtet
35ccageaattt
ggcacttett
aatacatttg
gatcctcotbge
catacatcac
40attcaaaaag
gaccttcaag
ggcttearty

cagattettt
ttattgetga
avactaggaa
gacatggcaa
gcaaaccttg
acacecactac
taaatgcacc
gtgtcaatte
gatttgaace
atcctaaaac
ttacacctag
ctgatgtrte
ctggaaacaa
ctitcttatga
ctttattacg
atagttcaat
ttactacaga
tetgcggaga
aactaaatcg
cegetcaagt
tttcacaaat
tctttaataa
gtgatattaa
cacctetget
ceactgetgy
tgygcatatag
aaatcgoceas
caactgcatt
ttgttaaaca
cgcgacttga
daagccttca
ctaatcrtge
tttgtggaaa
tceracatgt
gtcatygaagyg
ggtttattac
tctcaggaaa
aacctgagcel
cagatgttga
aaattgaccg
aattgggaaa
ctggactaat

tgtagtcaag
ttataattat
cattgatget
gcbtaggecece
caccccacct
tggcattygygce
ggceacggti
taattttaat
atttcaacasa
atctgaaata
aacaaatgct
tacagcaatt
tgtatteccag
gtgcgacatt
tagtactage
tgettactet
agtaatgocet
ttctactgaa
tgeactotca
caaacaaahg
attacctcac
ggtgacactc
tgctagagat
cactgatgat
atggacattt
gttcaatgge
ccaatttaac
gggeaagcery
acttagctet
taaagtegag
aacctatgta
tgctactaaa
gggaotaccac
cacgtatgtg
caaagcatac
acagaggaac
ttgtgatgtce
cgacteatte
Lcttggegacs
ccbecaatgag
atatgagcaa

tgccatcgto

&

ggagatgatg
azattgceag
acttcaactg
tttgagagag
getcttaate
taccaacctt
tgtggaccaa
ggactcactyg
tttggecygtg
ttagacattt
tcatctgaag
catgcagatc
actcaagcag
cotattggag
caaaaatcta
aataacacca
gtttetatgy
tgtgctaatt
gatatbgetg
tacaaaaccc
cctcotaaage
gctgatgcetg
ctcatttgty
atgattgctyg
ggtgctggeg
attggagtta
aaggcgatta
caagacgttg
aattttoggtg
gcggaggtac
acacaacaac
atgtctgagt
cttatgtcet
cratccecagyg
ttcectegtg
ttettttcte
gttattggca
agagaagagco
atttcaggca
gicgchtaaaa
tatattaaat

atggttacaa

taagacaaat
atguattteat
gtaattaraa
acal.atctas
gttattggee
acagagttgt
aattatccac
gtactggtet
atgtitctga
caccttgege
ttgctgttct
aactcacacce
gctctettat
ctggcatttyg
ctgiggetta
ttgctatace
ctaaaaccte
tgetteteca
ctgaacagya
caactttgaa
caactaagag
gcttecatgaa
cgcagaagtt
cctacactgc
ctgctcttea
cccaasatgt

tcaaattca
ttaaccagaa
caatttcaag
aaattgacag
taatsagggce
gtgttettgy
tocccacaage
agagyaactt
aaggergtttt
cacaaataat
tcat:aacaa
tggacaagta
ttaacgcttc
atttaaatga
ggcchbggta
tetEgetttg

PCT/US2004/023343

agcgccagga
goggttgtgtc
ttataaatat
tgtgecctttc
attaaatgat
agtactttct
tgaccttate
gttaactecct
tttecactgat
ttttgggget
atatcaagat
agcttggege
aggagctgag
tgctagttac
tactatgtct
tactaacttt
cgtagattgt
atatggtagc
Lcgcaacaca
atattttogt
gtecttttatt
gcaatatgge
caatggactt
tgctetagtt
aatacckttbt
tctctatgag
agaatcactt
tgcteaagcea
tgtygctaaat
gttaattaca
tgectgaaatc
acaatcaaas
ageeccgeat
caccacagcg
tgtgtctaat
tactacagac
cacagtttat
cttcaaaaat
tgtegtcaac
atcacteatt
tgtttggctc
ttgeatgact

1200
12&0
13290
1360
1440
1500
1560
1620
1680
1740
1800
1860
1220
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3460
3120
3180
3240
1300
J360
3420
3480
3540
3600
366D
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agttgttgca gttgecctoaa gggtgcatge tettgtggtt cttygctgcaa gtttgatgag

gatgacteig ageragttct caagggtgtc aaattacatt acacataa

210> 3
5<211> 29
<21Z> DA

<213» Artificial Seguence

<220

10<223> A gynthetic primer

<4Q0Cx» 3
agtcggatcecce ggtaggctta tcattagag

15<210= 4
<211> 20
<212> DNA

<213> Artificial Seguence

20220

<223> A synthetic primer

<400> 4

ccabcagggg agaaaggcac
25

«210» 5

<213 20

<212> DNA

<213» Artificial Sequence
30

<220

«223> A synthetic primer

<400> 5§
3bgtgeetttct cccetgatga

<210> 6
¢211l> 19
<212> DNA

40<213» Artificial Sequence

PCT/US2004/023345

3720
3788

29

20

20
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<220

<223» A synthetic primer

«a(0> 6

Sqaagagcage gccageace

<210 7
<211l> 19
«212> DNA

10<213s Artificial Seguence

> A synthetic priwmer

15<400> 7
aggtgctyggeg ctgetette

<210= 8
<«211> 28
20<212> DNA

<213> Artificial Sequence

<220>

<223>» A synthetic primer
25

«<400> 8

actgtctaga gttegttitat gtgtaatg

<210> 9
3IC<21i» 29
<212> DNA

«213> Artificial Ssguence

<220

35<223> A synthetic primer

<400> ©

agtcggatec gaccggtgea <cactrttyg

40

PCTAIS2004/023 345

19

15

28

29
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<400

10
28
DNA

artificial Segquernce

e

ltagtcgggcece ctgttoagea graatace

<210
«21l>
<212%»
15<213>

<220>
<2232

20<100>

11
28
DNA

Artificial Segquence

A synthetic primer

11

actgggatce gaagtgtteg ctceaagtce

<210=
<211>
25¢212>

<213

«220>

223>
30

<200=

iz
26
DNa

Artificial Sequence

& synthetic primer

iz

actgbtctaga ttgeotcatat tttece

<21 0>
35<211>
<212

<213>

<&Q0>

13
740
PRT

BARS coronavirus

13

PCT/US2004/023345

40Asp Arg Cyvs Thr 'Thr Phe Asp Asp Val Gln Ala Prc Asn Tyr Thr Gln

1

5

15

28

26
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10

His Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro Asp Glu Ile Phe Arg
20 25 30
Ser Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe Tyr Ser
35 40 45
5Asn Val Thr Gly Phe His Thr Ile Asn His Thr Phe @ly Asn Pro Val
50 55 60
Ile Pro Phe Lys Asp Gly Ile Tyr Phe Ala Ala Thr Giu lLys Ser Asn
65 70 75 a0
val val Arg Gly Trp Val Phe Gly Ser Thr Met Asgn Asn Lys Ser Gln
10 85 90 95
Ser Val ITle 1le Ile Asn Asn Ser Thr Asn Val Vsl Ile Arg Ala Cys
100 105 1190
Asn Phe Glu Leu Cys Agp Asn Pro Phe Phe Ala val Ser Lys Pro Met
115 120 \ 125
15Gly Thr Glo Thr His Thr Met Ile Phe Acp Asn Rla Phe Asn Cys Thr
130 135 1490
Phe Giu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser
145 150 155 160
Gly Asn Phe Lys His Leu Arg Glu Phe Val Phe Lys Asn Lys Asp Gly
a0 165 170 175
Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile Asp Val Val Arg Asp
180 185 u 190
Leu Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu Pro Leu
195 200 205
25Gly Ile Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Fhe Ser Pro
210 216 220
Rla Gln Asp Ile Trp Gly Thr Ser Ala Ala Ala Tyr Phe Val @ly Tyr
225 230 235 240
Leu Lys Prc Thr Thr Phe Met Leu Lys Tyr Asp Glu Asn Gly Thr Ile
30 245 250 258
Thr Asp Ala Val Asp Cys Ser Gln Asn Pro Leu Ala Glu Leu Lys Cys
260 265 270
Ser Val Lys Ser Phe Glu Ile Agp Lys Gly Ile Tyr Gln Thr Ser Asn
275 280 285
35Phe Arg Val Val Pro Ser Gly Asp Val Val Arg Phe Pro Asn Ile Thr
230 295 300
Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Lys Phe Pro Ser
305 310 315 320
Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Asn Cys Val Ala Asp Tyr
40 325 330 335
.Ser Vval Leu Tyr Asn Sexr Thy Phe Phe Ser Thr Phe Lys Cys Tyr Gly
340 345 350
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Val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Szr Asn Val Tyr Ala
355 260 365
Asp Ser Phe Val Val Lys Gly Asp Asp Val Arg Gln Ile Ala Pro Gly
370 375 380
5GIn Thr Gly val Ile Ala Asp Iyr Asn Tyr Lys Leu Pro Asp Asp Phe
385 390 395 400
Met Gly Cys Val Leu Ala Trp Asn Thr Arg Asn Ile Asp Ala Thr Ser
405 410 ' 415
Thr Gly Asn Tyr Asn Tyr lws Tyr Avrg Tyr Leu Arg His Gly Lys Leu
10 420 425 4390
Arg Pro Phe Glu Arg Asp Ile Ser Asn Val Pro Phe Ser Pro Asp Gly
435 440 445
Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu Asn Asp
450 455 460
15Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln Pro Tyr Arg Val
£65 470 475 480
Vval Val Leu Ser Phe Glu Leu Leu Asn Ala Prc Ala Thr val Cys Gly
4835 450 495
Pro Lys Leu Ser Thr Asp Leu Ile Lys Asn Gln Cys Val hsn Phe Asn
20 500 505 2%0
Phe &sn Gly Leu Thr Gly Thr Gly Val Leu Thr Pro Ser Ser Lys Arg
515 520 525
Phe Gln Pro Phe Gln Gln Phe Gly Arg Asp Val SBer Asp Phe Thr Asp
530 635 540
258er Val Arg Asp Pro Lys Thr Ser Glu Ile Leu Asp Ile Ser Pro Cys
945 550 555 550
Ala Phe Gly Gly Val Ser val Ile Thr Pro Gly Thr Asn Ala Sexr Ser
565 570 575
Glu Val Ala Val Leu Tyr Gln Asp Val Asn Cys Thr Asp val Ser Thr
3C 580 585 590
Ala Tle iHis Ala Asp Gln Leu Thr Pre Ala Trp Arg Ile Tyr Ser Thr
585 6§00 605
Gly Asn Asn Val Phe @ln Thr Gln Ala Gly Cys Leu Tle Gly Ala Glu
610 15 620
35His Val Asp Thr Ser Tyr Glu Cys Asp lle Pro Ile Gly Ala Gly Ile
625 630 635 _ 640
Cyg Ala Ser Tyr His Thy val Ser Leu Leu Arg Sexr Thr Ser Gln Lys
545 §50 €655
Ser Iie Val Ala Tyr Thr Met Ser Leu Gly Ala Asp Ser Ser Ile Ala
20 660 65 670
Tyr Ser Asn Asn Thr Tle Ala Ile Pro Thr Asn Phe Ser Ile Ser Ile
675 680 685
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Thr Thr Glu Val Met Pro Val Ser Met Ala Lys Thr Ser vVal Asp Cys
G20 &§95 700
Asn Met Tyr Ile Cys Gly Asp Ser Thr Glu Cys Ala Asn Leu Leu Leu
705 710 715 720
EGln Tyr Gly Ser Phe Cys Thr Gln Leu aAsn Arg Ala Leu Ser Gly Ile
725 730 735
&la Ala Glu Gln
740

10<210> 14
<211 429
«212» PRT

<213> SARS coronavirus

15<400> 14
Glu Val Phe Ala Gln Val Lys Gln Met Tyr Lys Thr Pro Thr Leu Lys

Tyr Phe Gly Gly Phe Asn Phe Ser Gln Ile Leu Pro Asp Pro Leu Lys
20 25 30
20Pro Thr Lys Arg Ser Phe Ile Glu Asp bLeu Leu Phe Asn Lys Val Thr
35 40 15
Lew Ala Asp Ala Gly Phe Met Lys Gln Tyr Gly Glu Zys Leu CGly Asp
50 55 60
Ile Asn Ala Arg Asp Leu lle Cys &la Gln Lys Phe Asn Gly Leu Thr
2565 7 75 8o
Val Leu Pro Pro Leu Leu Thr Asp Asp Met Ile Ala Ala Tyr Thy Ala
85 20 95
Ala Leu Val Sex Gly Thr Ala Thr Ala Gly Trp Thr Phe Gly Ala Gly
100 105 110
30Ala Ala Leu Gln Ile Pro Phe Ala Met Gln Met Ala Tyr Brg Phe AsSn
115 120 125
Cly Ile Gly val Thy ©in Asn Val Leu Tyr Clu Asn Gla Lys Gln Ile
130 135 140
Ala Asn Gln Phe Asa Lys Ala Ile Ser Gin Ile Gln Glu Ser Leu Thr
35145 150 155 160
Thr Thy Ser Thr Ala Leu Gly Lys Leu Gln Asp Val Val Asn Gln Asn
165 170 175
Ala Gln Ala Leu Asn Thr Leu Val Lys Gin Leu Ser Ser Asn Phe Gly
180 185 150
40n1la Ile Ser Ser Val Leu Asn Asp Ile Leu Ser Ayg [Leu Asp Lys Val
195 200 205
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Glu Rla CGlu Val Gln Ile aAsp Arg Leu Ile Thr Gly Arg Leu Gln Ser
210 215 220
Zen Gln Thr Tyr Val Thr Glan Cln Leu Ile Arg Ala Ala Glu Ile Arg
235 230 235 240
Sala Ser Ala RAsn Leu Ala Ala Thr Twys Met Ser Glu Cys Val Leu Gly
245 250 255
Gln Ser Lys Arg Val Asp Fhe Cys Gly Lys Gly Tyr iHis Leu Met Ser
260 26% 270
Phe Pro Gln Ala Ala Pro His Gly Val Val Phe Leu His Val Thr Tyr
10 275 280 285
val Pro Ser Gln Glu Arg Asn Phe Thr Thr Ala Pro ala Ile Cys His
290 295 300
Glu Gly Lys Ala Tyr Phe Pro Arg Glu Gly Val Phe Yal Phe Asn Gly
3065 31c 315 320
15Thr Ser Trp Phe Ile Thr Gln Arg Asn Phe Phe Ser Pro Gln Tle Tle
125 30 335
Thr Thr Asp Asnu Thr Phe Val Ser Gly Asn Cys Asp Val val Ile Oly
340 345 7 i50
Ile Ile Asn Asn Thr Val Tyr Asp Pr¢ Leu Gln Pro <lu Leu Asp Ser
20 355 360 166
Fhe Lys Glu Glu Leu Agp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp
370 375 180
Val Asp Leu Gly Asp Ile Ser Gly Ile Asn Ala Ser Val Val Asn Ile
385 320 395 400
25G1n Lys Glu Ile Asp Arg Leu Ash Glu Val Ala Lys Asn Leu Asn Glu
405 410 415
Ser Leu Ile Asp Leu Oln Glu Leu Gly Lys Tyr Glu 3ln
420 425

30«210> 15
<211> 1170
<212> PRT

<213» SARS coronavirus

35<400» 15
Asp 'Arg Cys Thr Thr Phe Asp Asp Val Gln Ala Pro Asn Tyr Thr Gln
1 5 10 15
His Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro Asp Glu Tle Phe Arg
20 25 30
405er Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe Tyr Ser
35 40 45
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hsn Val Thr Gly Phe Hig Thr Ile Asn His Thr Phe Zly Asn Pro Val

50 55 60
Ile Pro Phe Lys RAsp Gly Ile Tyr Phe Ala Ala Thry {lu Lys Ser Asn
G5 70 75 B0
5Val Vai Arg Gly Trp vVal Phe 8ly Ser Thr Met Asn hAspn Lys Ser Gin
85 9g 95

Ser Val Ile Tle Ile Asn Asn Ser Thr Asn vVal Val le Arog Ala Cys
106 105 110
hsn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala Val 3er Lys Pro Met
10 115 120 125
Giy Thr Gln Thr His Thr Met Ile Phe Asp Asn Ala he Asn Cys Thr
130 135 14¢C
Phe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp val 3er Glu Lys Ser
145 150 155 160
15Gly Asn Phe Lys His Leu Arg Glu Phe val Phe Lys Asn Lys Asp Gly
165 170 178
Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile Asp Val val Arg Asp
180 188 150
Leu Pro Ser Gly Phe Asn Thr Leuw Lys Pro Ile Phe Lyg Leu Pro Leu
20 195 200 205
Gly Tle Asn Tle Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe Ser Pro
210 215 220
Ala @ln Asp Ile Trp Gly Thr Ser Ala Ala Ala Tyr Phe Vval Gly Tyx
225 230 235 240
25Leu Lys Pro Thr Thr Phe Met Leu Lys Tyr Asp Glu Asgn Gly Thr Ile
245 250 255
Thr Asp Ala val Asp Cys Ser Gln Asn Pro Leu Ala Glu Leu Lys Cys
260 265 270
Ser Val Lys Ser Phe Glu Ile Asp Lys Gly Ile Tyr Gln Thr Ser Asn
30 275 280 285 ‘
Phe Arg Val Vsl Pro Ser Gly Asp Val Val Axg Phe Pro Asn Ile Thr
290 295 300
Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Lys Phe Pro Ser
305 310 315 320
35val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Asn Cys Val Ala Asp Tyr
325 330 335
Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyxr Gly
340 345 159
Val Ser Als Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn val Tyr Ala
40 355 360 365
Agp Ser Phe val val Lys Gly Asp Asp Val Arg Gln Ile Ala Pro Gly
370 375 380
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Gln Thr Gly Val Ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe
393 390 395 400
Met Gly Cys Vval Leu Ala Trp Asn Thr Arg Asn Ile Asp Ala Thr Ser
z05 410 415
5Thr Gly Asn Tyr Asn Tyr [ys Tyr Arg Tyr Leu Arg His Gly Lys Leu

a20

M
i8]
n

430
Arg Pro pPhe Glu Arg Bsp Ile Sar As

U"
=

val Pro Phe Sey Pro Asp Gly
435 440 145
Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu Asn Asp
10 450 455 460
Tyr Giy Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln Pro Tyr Arg Val
465 470 475 480
Val Val Leu Ser Fhe Glu Leu Leu Asn Ala Pro Ala Thr Val Cys Gly
485 490 495
15Pro Lys Leu Ser Thr Asp Leu Ile Lys Asn GIn Cys Val Asn Phe Asn
500 565 510
Phe Psn Gly Leu Thr Gly Thr Gly Val Leu Thr Pro 3er Ser Lys Arg
‘ 515 520 525
Phe Gln Pro Phe Gln @ln Phe Gly Arg Asp Val Ser Asp Phe Thr Asp
20 530 535 540
Ser Val Arg Asp Pro Lys Thr Ser Glu Ile Leu Asp I[le Ser Pro Cys
545 550 555 560
Ala Phe Gly Gly Val Ser Val Ile Thr Pro Gly Thr isn Ala Ser Ber
565 570 575
25G1lu val Ala Val Leu Tyr Gln Asp Val Asn Cys Thr Asp Val Ser Thr
580 585 53¢
Ala Ile His Ala Asp Gln Leu Thr Pro Ala Trp Arg Ile Tyr Ser Thr
585 &00 605
Gly Asn asn Val Phe Gln Thr Gln Ala Gly Cys Leu Ile Gly Rla Glu
30 610 615 62Q
His Val Asp Thr Ser Tyr Glu Cys Asp Ile Pro Ile 31y Ala Gly Ile
625 G630 635 640
Cys Ala Ser Tyr His Thy Val Ser Leu Leu Arg Ser Thr Ser Gln Lys
645 650 655 i
358er Ile Val Ala 1yr Thr Met Ser Leu Gly Ala Asp Ser Ser Tle Ala
660 665 670
Tyr 3er Asn Asn Thr Ile Ala Tle Pro Thr Asn Phe Ber Ile Ser Ile
675 680 685
Thr Thr Glu Val Met Pro Val Ser Met Ala Lys Thr 3er Val hAap Cys
40 540 6395 700
Asn Met Tyr Ile Cys Gly Asp Ser Thr Glu Cys Rla Asn Leu Leu Leu
705 7L0 715 720
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Gln Tyr Gly Ser Phe Cys Thy Gln Leu Asn Arg ARla Leu Ser Gly Ile
725 730 73%
2la 2Ala Glu G1ln Asp Glu Val Phe Ala Gln Val Lys Gln Met Tyr Lys
TA0 745 750
5Thr Pro Thr Leu Lys Tyr Phe Gly Gly Phe Aspn Phe Ser Gln Ile Leu
755 780 765
Pro Asp Pro Leu Lys Pro Thr Lys Arg Ser Phe Ile Glu Asp Leu Leu
770 775 780
Fhe Asn Lys Val Thr Leu Ala Asp Ala Gly Phe Met Lys Gln Tyr Gly
10785 790 795 800
Glu Cys Leu Gly Asp Ile Asn Ala Arg Asp Leu Ile Cys Ala Gln Lys
805 810 815
Phe Asn Gly Leu Thr Val Leu Pro Pro Leu Leun Thr Asp Asp Met Ile
820 825 530
154la Ala Tyr Thr Ala Rla Leu Val $er Gly Thr Ala Thr Ala Gly Trp
835 810 B45
Thr Phe Gly Ala Gly Ala Ala Leu @ln Ile Pro Phe Ala Met Gln Met
85¢ 855 BGO
Ala Tyr Arg Phe Asn Gly Tle Gly Val Thr Gln Asn Val DLeu Tyr Glu
20865 870 875 880
Zsn Gln Lys Gin Ile Ala Asn Gln Phe Asn Lys Ala Ile Ser Gln Ile
B85 830 8395
Gln Glu Ser Leu Thr Thr Thr Sexr Thr ala Leu Gly Lys Leu Gln hap
SQQ 205 910
25Val Val Asn Gln Asn Ala Gln Ala Leu Asn Thr Leu Val Lys Gln Leu
915 920 928
Ser Ser Asn Phe Gly Ala Ile Ser Ser Val Leu Asn 2sp Ile Leu Ser
330 233 940
Arg Leuw Asp Lys Val Glu Ala Glu Val Gln Ile Asp Arg Leu Ile Thr
30545 S50 955 960
Gly Arg Leu Gln Ser Leu Gln Thr Tyr Val Thr Gln 6Gln Leu Ile Axrg
965 2740 875
ala Ala Glu Ile Arg Ala Ser Ala Asn Leu Ala Ala Thr Lys Met Ser
980 985 330
35Glu Cys Val Leu Gly Gln Ser Lys Arg Val Asp Phe Cys Gly Lys Gly
895 1690 1005
Tyr His Leu Met Ser Phe Pro Gln Ala Rla Pro His Gly Val val Phe
1019 1015 1020
Leu His Val Thr Tyr Val Pro Ser Gln Glu Arg Asn Phe Thr Thr Ala
401025 1030 ‘ 1035 10490
Pro Ala Tle Cys His Glu Gly Lys Ala Tyr Phe Pro Arg Glu Gly val
1045 1050 1085
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Phe Val Phe Asn Gly Thr Ser Trp Phe Ile Thr Gln hrg Asn Phe Phe
1060 1065 1070
Ser Pro Gln Ile Ile Thr Thr Asp Asn Thr Phe Val fer Gly Asn Cys
1095 1080 1085
SAzp Val Val Tle Gly Ile Ile Asn Asn Thr Val Tyr Zsp Pro Leu Gln
1050 1085 1100
Pro Glu Leu Asp Ser Phe Lys Glu Glua Leu Asp Lys Tyr Pne Lys Asn
1195 111¢ Y 1120
His Thr ser Pro Asp Val Asp Leu Gly 2sp Ile Ser Cly Ile Asn Ala
19 1125 1130 1135
Ser val val Asn Ile Gln Lys Glu Ile Asp Arg Leu Asn Glu Val Ala
1140 1145 1150
Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu Gln Glu Leu Gly Lys Tyrxr
1155 1160 1165
18Glu Gln
1170

<210> 18
211> 21
20«212> PRT

<213> Artificial Seguence

<2205
<223» A synthetic k chain leader seguence
2y
«<400> 16
Met Glu Thr Asp Thr Leu Leu Leu Trp val Leu Leu Leu Trp Val Pro

1 5 10 T15
Gly Ser Thr Gly Asp
30 20
<2190» 17
<211= 1Q
<212> PBRT

35<213> Artiticial Sequence

<220=
<223> A gynthetic myc epitope

10<400> 37
Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu
1 5 10
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«21G> 18

<211» 6

<2122 PRT

<213» Artificial Seguence
5

<220

<223> A synthetic histidire tag

<100> 18
10llis His His His His His

1 5
<210> 15
<211> 24
15<212> DNA
213> Artificial Segquence

<223» A gynthetic primer

«400> 19
ctagectaegag caacagcate tgtyg

<210> 29
25<211> 100
<212> PRT

=213> SARS corconavirus

<400> 20
30Met Phe Ile Phe Leu Leu Phe Leu Thr Leu Thr Ser Gly Ser Asp Leu

Asp Arg Cys Thr Thr Phe Asp Asp Val Gln Ala Pro Asn Tyr Thr Gln
20 25 30

His Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro Asp Glu Ile Phe Arg
35 3B 40 45

Ser Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe Tyr Ser

50 58 69

asn Val Thr Gly Phe His Thr Ile Asn His Thr Phe Gly Asn Pro Val

65 70 75 80
40T1le Pro Phe Lys ARsp Gly Ile Tyr Phe Ala Ala Thr Glu Lys Ser Asn

85 29 a5
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val val Arg Gly
100

<230» 21
54211 100
<21Z> BFRT

<213> SARS coronavirus

<400 21

10Trp Val Phe Gly Ser Thr Met &sn Asn Lys Ser Gln Ser Val Ile Ile
1 5 10 15
Ile Asn Asn Ser Thr Asn Val Val Ile Arg Ala Cys Asn Phe Glu Leu
20 25 , 30

Cys Asp Asn Pro Phe Phe Ala Val Ser Lys Pro Met Gly Thr &ln Thr
15 35 40 45

His Thr Met Ile Phe Asp Agn Ala Phe Asn Cys Thr Phe Glu Tyr ILle

50 55 60

Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser Gly Asn Phe Lys

65 70 75 80
20His Leu Arg Glu Phe val FPhe Lys Asn Lys Asp Gly Phe Leu Tyr Val

as 90 95
Tyr Lys Gly Tyr
100
25<210> 22
<211 10C
<212% PRT

<213% S5ARS coronavirus

3C0<400> 22
Gln Pro Ile Asp Val val Arg Asp Leu Pro Ser Gly Phe Asn Thr Leu

Lys Pro Ile Phe Lys Leu Pro Leu Gly lle Asn Ile Thr Asn Phe Arg
20 25 30
35hla Ile Leu Thr Ala Phe Ser Pro Ala Gln Asp Ile Trp Gly Thr 8er
35 40 45
Ala Ala Ala Tyr Phe val Gly Tyr Leu Lys Pro Thr Thr Phe Met Leu
50 55 60
Lys Tyr Asp €Glu &sn Gly Thr Ile Thzr Asp Ala Val Asp Cys Ser Gln
4085 70 75 80
Asn Pro Leu Ala Glu Leu Lys Cys Ser Val Lys Ser Phe Glu TIle Asp
a5 80 a5
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Lys Gly Ile Tyr

<210>

2211

<212

2223

<400 23

10Cin

1

Pr O

Lys

Val

65

20Asn

252210>
<211

212

Losa

<213

30<400> 24

> 100
> ERT

100

> SARS coronavirus

Thr

Asn

Phe

Ala

Ser

Ile

Pro

35

ABpP

TYyY

Tyr

rre

> 140
> PRT

AsSn

Thr

20

ser

TYE

Cly

hla

Gly
160

Fhe

Asn

val

Ser

Yal

Asp
85

Arg

Leau

Val

ser

> SARS corcnavirus

Gln Thy Gly

1
Met

35Thr

Arg

Lys

41065

TYyr

Gly

Gly

Pro

50

Pro

Gly

Cys
Asn
a5

Fhe

Cys

Phe

val

Val

20

YT

Glu

Thr

Tyr

Ile

Leu

Asn

Arg

Pro

Thr
85

Ala

Ala

Tyr

Thr

val

Bla
Leu
55

Ala

Phe

Trp
Lys
Ile
55

Ala

Thr

Val

s Pro

Trp
40
Tyr

Thr

val

Tyr

Asn’

Tyr
40
Ser

Leu

Gly

Pro

Phe

25

Glu

Agn

Lys

val

Asn

‘Thr

25
Arg

Asn

20

Gly

Axrg

Ser

Leu

Lys
50

Tvr
10

Arg
TyY
val
Cys

Gly
90

Gly

Glu

Lys

Thr

Asn

75
Aly

I.IYS

Asn

Leu

Pro

Tyr
75
Tyr

Lys
Phe
abd

Asp

Asp

Leu

Ile

Arg

Phe

60

Trp

Gln

Jal

2he

Ile

45

Phe

Leu

ASP

bPro

Fro

Fro

PCT/US2004/023345

Seyx

Ser

Cys

val

AsSp

Ala

30

Gly

Pro

Leu

Tyr

Arg

Ala

hsn

Thr

Phe

ATg
95

Asp

15

Thr

Lys

Asp

Asn

Arg
95

pPhe

Thr

Cys

Phe

Ser

BO
Gln

Fhe

Ser

Leu

Gly

Asp

80
val
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val ¥al Leu Ser
100

<210> 25
<211 100
<212 PRT

<213» SARS coronavirusg

<400» 25
lokhe Glu Leuw T.eu Asn Ala Pro Ala Thr val Cys Gly Pro Lys Leu Ser
1 5 10 1%
Thr Asp Leun Ile Lys Asn Gln Cys Val Agn Phe Asn Phe Ran Gly Leu
20 25 3C
Thr Gly Thr Gly Val Leu Thr Pro Ser Ser Lys Arg Phe Gln Fro Phe
15 3% 49 45
Gln Gln Phe Gly Arg Asp Val Ser Asp Phe Thr Asp Ser Val Arg Asp
S50 55 60
Pro Lys Thr Ser Glu Ile Leu Asp Ile Ser Pro Cys aAla Phe Gly Gly
65 70 75 80
2¢val Ser val Ile Thr Pro Cly Thr Asn Ala Ser Ser 3lu val Ala val
85 S0 95
Leu Tyr Gln Asp

25<210> 28
<211> 100
<212% PRT

<213> SAR3 coronavirus

30<400> 246
Val asn Cys Thr Asp Val Ser Thr Ala Ile His Ala Asp Gln Leu Thr
1 5 10 15
Pro Ala Trp Arg Ile Tyr Ser Thr Gly Asn Rsn Val Phe Gln Thr Cln
20 25 30
3shla Gly Cys Leu Ile Ala Glu His Vval RAsp Thr Ser Tyr Glu Cys
35 40 15
Asp Ile Pro Ile Gly Ala Qly Ile Cys Ala Ser Tyr His Thr val Ser
50 55 60
Leu Leu Arg Ser Thr Ser Gln Lys Ser Ile Val Ala Tyr Thr Met Ser
4065 70 75 BO
Leu Gly Ala Asp Ser Ser Ile Ala Tyr Ser Asn Asn Thr Ile Ala Ile
85 30 g5

12
el
hs
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Pro Thy Asn Phe

<310
5<¢211>
<Z212>

<45i3>

<400

27
100
PRT

27

105er Ile Ser

Ala
65
20GLly

Arg

25<210>
<21l>
<212

<213>

30<400>

Val

Leu

Ser

50

Gln

Phe

Glu Asp

!
Lys

35Cys

Asp

Thr

1065
Ala

Gln

Ala

Asp

50

Ala

Met

28
100
FRT

28

Asp
Leu
35

Gly
Val

Asn

Phe

Tyr
Gln
35

Met

Gly

Gln

100

Tle

Cys

Fhe

Ile
100

Leu
Gly
20

Liys

Ile

Trp

Vet

Thr

aAsn

Gln

Ala

Gln

Sex

85

Phe

Glu

Phe

ala

Thr

Ala

85

SARS coronavirus

Thr

Mal

Tyt

Rla

Met

70
Gln

SARS coronavirus

AsTl

Cys

Asn

Ala

Phe
0

Tyr

Glu
Tyx
Gly
Giu
55

Tyr

Ile

Lys
Leu
Gly
Tyr
55

Gly

Arg

Ser
40
Gln

Lys

Leu

Val

Gly

Leu

40

Thr

Ala

Phe

Met Pro Val
10

Cys Cly Asp

25

Phe Cys Thr

Asp Arg Asn

Thr Pro Thr
75
Pro Asp Pro
90

Thr Leu Ala
10

Asp Tle Asn

25

Thr Val Leu

Ala Ala Leu

Gly Ala Ala
75
Asn Gly Ile
50

Ser

Ser

Gln

Thr
60

Leu I

Leu

Asp
Rla
Pro
val
60

Len

Gly

et

Thr

eu

15
Arg

Lys

Ala

Arg

Pro

45

Ser

Gln

val

Ala
Glu
30

Asn

Glu

Fro

Gly
Asp
30

Leu
Gly

1le

Thr

PCT/US2004/623345

Lys Thr
15
Cys hla

BArg Ala

val Phe

Phe Gly

80
Thr Lys
95

FPhe Met
15
Ley Ile

Leu Thr

Thr Ala

Pro FPhe
§0

Gln Asn
95
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Val Leu Tyr Glu
1006

«210> 25
5<211= 100
<212 PRT

«213> SARS coronavirus

<d00> 25
1¢Asn Cln Lys Gln Ile Ala Asn Gln Phe Asn Lys Ala Ile Ser Gln Ile
i 10 15
Gln Glu Ser Leu Thr Thr Thr Ser Thr Ala Leu Gly Lys Leu Gln Asp
20 25 30
val Val Asn Gln Asn Ala Gln Ala Leu Asn Thr Leu Val Lys Gln Leu

L

15 35 ' 40 45

Sexr Ser hAsan Phe Gly Ala Ile Ser Ser Val Leu Asn Asp Ile Leu Ser

5¢ 55 &0

Arg Leu Asp Lys Val Glu Ala Glu Val Gln Ile asp Arg Leu Iie Thr

65 70 75 80
20Gly Arg Leu Gln Ser Leu Sln Thr Tyr val Thr Gln Gln Leu I[le Arg

85 90 95
Ala Ala Glu Ile
100

254210> 30
<211> 100
«212> PRT

<213> SARS coronavirus

30<400> 30
Arg Ala Ser Ala Asn Leu Ala Ala Thr Lys Mst Ser Glu Cys Val Leu

Gly Oln Ser Lys Arg Val Asp Phe Cys Gly Lys Gly Tyr His Leu Met
20 25 39
358er Phe Pro Glmn aAla Ala Pro His Gly Val val Phe Leu His Val Thr
35 40 45
Tyr Val Pre Ser Gln Glu Bhrg Asn Phe Thr Thr Ala Pro Ala Ile Cys
50 55 60
His Glu @ly Lys Ala Tyr Phe Pro Arg Glu Gly val Phe Val Phe Asn
4065 70 75 80
Gly Thr Ser Trp Phe Ile Thr Gln Arg Asn Phe Phe Ser FPro Gln Ile
B85 90 95
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Tle Tar Thr Asp
100

<210> 31
5<211l> 380
«212> PRT

<213> SARS coronavirus

<400> 31

104sn Thr Phe Val Ser Gly Asn Cys Asp Val Val Ile Gly Ile Ile Asn
1 5 10 15
Asn Thr Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp Ser Phe Lys Glu
20 25 30

Glu Leu Asp Lys Tyr Phe Lys Asn His Thr Ser Pro Asp Val Asp Leu
15 35 40 45

Gly Aep Ile Ser Gly Ile Bsn Ala Ser Val val Asn Ile Gln Lys Glu

50 55 60

Tle Asp Arg Leu Asn Clu Val Ala Lys Asn Leu Asn Glu Ser Leu Ile

65 70 75 g0
20Asp Leu Gln Glu Leu Gly Lys Tyr Glu 8in

g5 20

<210> 32
<211»> 200
25<212> PRT

<213> SARS coronavirus

<d00> 32
Met Phe Ile Phe Leu Leu Phe Leu Thr Leu Thr Ser Gly Ser aAsp Leu
0 1 5 10 15
Asp Arg Cys Thr Thr Phe Asp Asp Val Gln Ala Pro Asn Tyr Thr Gln
2 25 30
His Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro Asp Glu Ile Phe Arg
k1 40 45
355er Asp Thr Leu Tyr Leu Thr Gin Asp Leu Phe Leu Pro Phe Tyr Ser
50 58 60
Asn Val Thr Gly Phe His Thr Ile Agn His Thr Phe Gly Asn Pro Val
65 70 75 20
Ile Pro Phe Lys Asp Gly Ile Tyr Phe Rla Ala Thr Glu Lys Ser Asn
40 85 S0 25
val Vval Arg Gly Trp Val Fhe Gly Ser Thr Met Asn Asn Lys Ser Gln
100 105 110
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Ser val Ile Ile Ile Asn Asn Ser Thr Asn val vVal Ile Arg Ala Cys
115 120 125
Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala Val 5cr Lys Pro Met
130 135 140
561y Thr Gln Thr Mis Thr Mct Ile Phe Asp Asn Ala Phe Asp Cys Thr
lah 150 185 180
Ehe Giu Tyr Ile Sgr Asp Ala Phe Ser Leuw Asp Val 3Ser Glu Lys Ser

165 170 175
Gly Asn Phe Lys His Leu Avg $lu Phe Val Phe Lys &sn Lys Asp Gly
10 180 185 190
Phe Leu Tyr Val Tyr Lys Gly Tyr
125 200

<210> 323
15<211»> 200
<212> PRT .

<213> SARS coronavirus

<4Q00> 33
20G1In Pro Ile Asp Val Val Arg Asp Deu Pro Ser Gly Phe Asn Thr Leu
1 5 10 15
Lys Pro Ile Phe Lys Leu Pro Leu Gly Ile Asn Ile Thr Asn Phe Arg
20 25 30
2la Tle Leu Tnr Ala Phe Ser Pro Ala Gln Asp Ile Trp Gly Thr Ser
25 35 40 45
Ala Ala Ala Tyr pPhe Val Gly Tyr Leu Lys Pro Thr Thr Phe Mat Leu
50 55 a0
Lys Tyr Asp Glu Asn Gly Thr Ile Thr Asp Ala Val Asp Cys Ser Gln
65 70 75 80
30Asn Pro Leu Ala Glu Leu Lys Cys Ser Val Lys Ser Phe Glu Ile Asp
| 85 90 95
Lys dly Ile Tvyvr Gln Thr Ser Rsn Phe Arg val Val Pro Ser Gly Asp
100 105 110
Val Val Arg Phe Pro Asn Ile Thr Asn Leu Cys Pro Phe Gly Glu val
35 115 120 1z5
Phe Asn Ala Thr Lys Phe Pro Ser Val Tyr Ala Trp Glu Arg Lys Lys
130 135 lag
Ile Ser Asn Cye Val Ala Asp Tyr Ser vVal Leu Tyr Asn Ser Thr Phe
145 150 155 160
40Phe Ser Thr Phe Lys Cys Tyr Gly Val Ser ala Thr Lys Leu Asn Asp
165 170 175
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Lew Cys Phe Ser hesn Val Tyr Ala Asp Ser Phe Val Val Lys Gly Asp
1890 1858 190
Lop Val Arg Gln Ile Ala Pro Gly
195 200

<210» 34
<211> 200
212> PRT

<213> SRRS corcnavirus

<400> 34
Gln Thr Gly Val Ile Ala 2sp Tyr Asn Tyr Lys Leu 2ro Asp Asp Phe
1 5 ‘ 10 15
Met Gly Cys val Leu Ala Trp Asn Thr Arg Asn Ile Asp Ala Thr Ser
15 20 25 340
Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly Lys Leu
35 44 15
Arg Pro Phe Glu Arg Asp Ile Ser Asn Val Pro Phe Ser Pro Asp Gly
50 55 60
20Lys Pro Cys Thr Pro Pro Ala Leu Agn Cys Tyr Trp Pro Leu Asn Asp
85 70 75 80
Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln Pro Tyr Arg Val
85 20 35
Val Val Leu Ser Phe Glu Leu Leu Asn Rla Pro Ala Thr val Cys Gly
25 100 105 110
Pro Lys Leu Ser Thr Asp Leu Ile Lys Asn Gln Cys Val Asn Phe Asn
115 120 125
Phe Asn Gly Leu Thr Gly Thr Gly Val Leu Thr Pro Ser Ser Lys Arg
130 138 140
30Phe Gin Pro Phe Gln Gln Phe Gly Arg Asp Val Ser Asp Phe Thr Asp
145 150 155 160
Ser Val Arg Asp Pro Lys Thr Ser Glu ilie Leu Asp I[le Ser Pro Cys

165 170 175

Ala Phe Gly Gly Val Ser val Ile Thr Pro Gly Thr Asn Ala Ber Ser
35 180 185 ig0

Glu val aAla Val Leu Tyr Gln Asp

195 200

<210> 35
40<211> 200

<212> PRT

213> SARS coronavirus
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<300 35
Val Asn Cys 'Thr Asp Val Ser Thr Rla Ile His Ala Asp Gln Leu Thr
15
Pro Ala Trp Arg Tle Tyr Ser Thr Gly Asn Asn Val Phe Gln Thr Glin
5 20 25 30
Ala Gly Cys Leu Ile Gily Ala Glu His Val Asp Thr Ser Tyr Glu Cys
35 40 45
Asp Ile Pro Ile Gly Ala Gly Ile Cys Ala Ser Tyr His Thr Val Ser
50 25 60
1CLew Leu Arg Ser Thr Ser Gln Lys Ser Ile Val Ala Tyr Thr Met Ser
65 70 75 80
Leu Gly Ala Asp Ser Ser Ile Ala Tyr Ser Asn Asn Thr Ile Ala Ile
85 90 95
Pro Thr Asn Phe Ser Ile Ser Ile Thr Thr Glu Val Met Pro Val Ser
15 100 105 110
Met Ala Lys Thr Ser Val Asp Cys Asn Met Tyr Ile Cys Gly Asp Ser
115 120 125

L
[
<

-
4

—d

Thr Glu Cys Ala Asn Leu Leu Leu Gln Tyr Gly Ser Phe Cys Thr Gln
130 135 140

20Leu Asn Arg Ala Leu Ser Gly Ile Ala Ala Glu Gin Asp Arg Asn Thr

148 150 155 160

Arg Glu val Phe Ala Gln Val Lys Gln Met Tyr Lys Thr Pro Thr Leu

165 170 175

Lys Tyr Phe Gly Gly Phe Asn Phe Ser Gln Ile Leu Pre Asp Pro Leu '
25 180 185 190

Lys Pro Thr Lys Arg Ser Phe Tle

195 200

«210> 36
30<211> 200
<212> PRT

<213> SARS coronavirus

<4 00> 36 _
35GIlu Asp Leu Leu Phe Asn Lys Val Thr Leu Ala Asp Ala Gly Phe Met
1 5 10 15
Lys @ln Tyr @ly Glu Cys Leu Gly Asp Ile Asn Ala Arg Asp Leu Tle

Cys Ala Gln Lys Phe Asn Gly Leu Thr val Leu Pro Pro Leu Leu Thr
40 35 40 45
4Asp hsp Met Ile Ala Ala Tyr Thry Ala Ala Leu Val Ser Gly Thr Ala
50 5% 60
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Thxr aAla Gly Trp Thr Phe Gly Ala Gly Ala Ala Leu Gln Ile Pro Phe
65 70 75 80
Ala Met Gln Met Ala Tyr Arg Phe Asn Gly Ile Gly Val Thr Gln Asn
a5 g0 95
5Val Leu Tyr Glu &sn Gln Lys Gln [le Ala Asn Gln Phe Asn Lys Ala
100 105 110
Ile Ser @ln Tle GIln Glu Ser Ieu Thr Thy Thx Ser ~Thr Ala Leu Gly
115 120 2k
Ly® Leu Cln ARsp Val Vval Asn Gln Asn 2la GIn Ala Leu Asn Thr Leu
10 130 135 120
Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val Leu Asn
145 150 155 160
Asp Ile Leu Ser Arg Led Asp Lys Val Glu Ala Glu Val Gln Ile Rsp
165 170 17%
15Arg Leu Tle Thr Gly Arg Leu Gln Ser Leu @ln Thr 'Tyr Val Thr Gln
igo 18% 150
Gln Leu Ile Arg Ala Ala Glu Ile
195 200

20«210> 37
«<211> 190
«222> PRT

<213> SARS coronavirus

25<4C0> 37
Ary Rla Ser Ala Asn Leu Ala Ala Thr Lys Met Ser 3lu Cys VvVal Leu
1 5 10 15
Gly Gln Ser Lys Arg Val Asp Phe Cys Gly Lys Gly Tyr His Leu Met
20 25 30
308er Phe Pro Gln Ala Ala Pro His Gly Val Val Phe Leu Hisg Val Thr
35 40 45
Tyr Val Pro Ser Gln €lu Arg Asn Phe Thr Thr Ala Pro Ala Ile Cys
50 55 60
¥is Glu Gly Lys Ala Tyr Phe Pro Arg Glu Gly Val Phe Val Phe Asn
1568 70 75 80
Gly Thr Ser Trp Phe Ile Thr Gln Arg Asn Phe Phe Ser Pro Gln Ile
85 a0 95
Ile Thr Thr Asp Asn Thr Pne Val Ser Gly Ash Cys Asp Val Val Ile
100 105 ‘ 110
40Gly Ile Ile Asn Asn Thr Val Tyr Asp Pro Leu Gln Pro Glu Leu Asp
115 120 i25
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ey Phe Lys Clu Glu Leu Asp Lys Tyr Phe Lys Asn His Thr Ser Pro
130 135 140

Asp Val Asp Leu Gly asp Ile Ser Glv Ile Asn Ala Ser Val val hsn

45 150 155 160

SIle Gln Lys Glu Ile Asp Arg Leu Asr Glu Val Ala Lys Asn Leu Asn

165 170 178
Glu Ser Leu [le Asp Leu Gln Glu Teu Gly Lys Tyr (lu Gln
180 135 150
102210 3B
<311l> 400
<212> PRT

<213> SARS coronavirus

15<400> 38
Met Phe Ile Phe Leu Leu Phe Leu Thr Leu Thr Ser 3ly Ser Asp Leu
10 15
Asp Arg Cys Thr Thr Phe Asp BAsp Val Gln Ala Pro Asn Tyr Thr Gln
20 25 30
20Eis Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro Agp 3lu Ile Phe Arg
35 40 &5

bt
wn

Scr Asp Thr Leu Tyr Lew Thr Gin Asp Leu Phe Leu Pro Phe Tyr Ser
50 ' 55 60
Azn Val Thr Gly Phe His Thr Ile Asn His Thr Phe Gly 2sn Pro val

Ile Pro Phe Lys Asp Cly Ile Tyr Phe Ala Ala Thr Glu Lys Ser Asn
as ‘ g0 95
Val val arg Gly Trp Val Phe Gly Ser Thr Met Agn Asn Lyg Ser Gln
100 108 110
30Ser Val Ile Tle Ile Asn Asn Ser Thr Asn vVal Val Ile Arg Ala Cys
115 1290 125
Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala Val Ser Lys Pro Met
130 135 140
Gly Thr Gln Thr His Thr, Met Tle Phe Asp Asn Ala Phe Asn Cys Thx
35145 150 155 160
Phe 3lu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser
165 170 1758
Gly Asn Phe Lys His Leu Arg Glu Phe Val Phe Lys Asn Lys Asp Gly
1890 185 120
40Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile Asp Val Val Arg Asp
1495 200 205
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Leu Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu Pro Leu
210 215 220
Gly Ile Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Alz Phe Ser Pro
225 230 235 240
5Ala Gir Asp Ile TerGly Thr Ser Ala Ala Ala Tyr Phe Val Gly Tyr
' 245 250 155
Leu Zys Pre Thr Thr Phe Met Leu Lys Tyr Asp Glu Asn Gly Thr Ile
260 265 2790
Thr Asp Ala vYal Asp Cys Ser Gln Asn Pro Leu Ala Clu Leu Lys Cys
10 275 280 285
Ser val Lys Ser Phe Glu Ile Asp Lys Gly Ile Tvr Gln Thr Ser Asn
290 295 300
Phe Arg Vval val Fro Ser Gly Asp Val Val Arg Phe Pro Asn Ile Thr
305 310 315 320
15Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Ins Phe Pro Ser
325 330 335
Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Asn Cys Val Ala Asp Tyr
310 345 350
Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly
20 355 160 365
Val Ser Ala Thr Lys Leu Asn Asp Leu Cygs Phe Seyv Asn Val Tyr Ala

370 375 380
ksp Ser Phe Val Val Lys Gly Asp Asp Val Arg Gln Ils Ala Pro Gly
385 390 185 400
25
<210> 39
«211l> 600
<212> PRT

<213> SARS coronavirus
30 l
<400> 39
Mzt Phe Ile Phe Leu Leu Phe Leu Thr Leu Thr Ser Gly Ser Asp Leu
1 5 1.0 15
2sp Arg Cys Thrx Thr Phe Asp Asp Val Gln Ala Pro &sn Tyr Thr Glmn
35 20 25 30
His Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro Asp Glu Ile Phe Ar
35 40 45 '
Ser Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe Tyr Ser
50 55 60
40asn Val Thr Gly Phe His Thr Ile Asn His Thr Phe Gly Asn Pro Val
65 7C 75 80
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Fhe Lys Asp Gly Ile Tyr Phe Ala Ala Thr Glu Lys Ser Asn
8BS 90 95
val Val Arg Gly Trp Val Phe Gly Ser Thr Met Asn Asn Lys Ser Gln
130 105 110
58cr Val Ile Iie Ile Asn Asr Ser Thr Asn Val Val Ile Arg Ala Cys
115 120 1235
Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe aAla Val Ser Lys Pro Met
130 135 140
Gly Thr Gln Thr His Thr Met Ile Phe Asgp Asn Ala Phe Asn Cys Thr
1501468 150 155 160
Phe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser
1les 170 175
Gly Asn Phe Lys lis Leu Arg Glu Phe Val Phe Lys Asn Lys Asp Gly
180 185 190
1SPhe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile Asp Val Val Arg Asp
195 200 205
Leu Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu Pro Leu
210 215 220
Gly Tle Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe Ser Fro
20225 230 235 240
Ala Gln Asp Ile 'Trp Gly Thr Ser Ala Ala Ala Tyr Phe Val Gly Tyx
245 250 255
Lcu Lys Pro Thr Thr Phe Met Leu Lys Tyr Asp Glu Asn Gly Thr I[le
260 265 270
25Thr Asp Ala Val Asp Cys Ser Gln Asn Pro Leu Ala Glu Leu Lys Cys
275 280 285
Ser Val Lys Ser Phe Glu Ile asp Lys Gly Ile Tvr Gln Thr Ser Asn
290 295 3100
Phe Arg val val Pro Ser Gly Asp Val Val Arg Phe Pro Asn Ile Thr
30305 310 115 320
Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Lys Phe Pro Ser
325 330 335
Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser aAsn Cys Val Ala Asp Tyr
340 345b 3580
358er Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly
355 360 365
val Ser Ala Thr Lys Leu Asn aAsp Leu Cys Phe Ser Asn Val Tyx Ala
370 375 380
Asp Ser Phe Val Val Lys Gly Asp Bksp Val Arg Gln ile Ala Pro Gly
40385 389 395 400
Gln Thr Gly Val Tle Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe
105 . 410 415
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Met Gly Cys Val Leu Ala Trp Asn Thr Arg Asn Ile Asp Ala Thr Ser
420 425 43¢
Thr 3ly Asn Tyr Asn Tyr Iys Tyr Arg Tyr Leu Arg dis Gly Lys Leu
435 440 145
5Arg Pro Phe Glu Arg Asp Iie Ser Asn Val Pro Phe 3Ser Pro Asgp Gly
450 455 450
Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyvy Trp Pro Leu Asn Asp
165 4740 =75 480
Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr 6ln Pro Tyr Arg val
10 185 420 495
Val Val Leu Ser Phe Glu Leu Leu Asn Ala Pro ala Thr val Cys Gly
500 505 510
Pro Lys Leu Ser Thr Asp Leu Ile Lys Asn Gln Cys Val Asn Phe Asn
515 520 525
15Phe Asn Gly Leu Thr Gly Thr Gly Val Leu Thr Pro 3er Ser Lys Arg

530 535 540

Phe Gln Pro Phe Gln Gln Phe Gly Arg Asp Val Ser Asp FPhe Thr Asp

545 550 555 560

Ser Val Arg &sp Pro Lys Thr Ser Glu Ile Leu Asp Ile Ser Pro Cys
20 565 570 575

Ala Phe Gly- Gly Val Ser Val Ile Thr Pro Gly Thr Asn Ala Ser Ser

580 585 530
Glu val Ala val Leu Tyr Gln Asp
555 600

25

<210> 40 '

<211> 300

212> PRT

<213> SARE coronavirus
30
<400> 40
Met Phe Ile Phe Leu Leu Phe Leu Thr Leu Thr Ser Gly Ser Asp Leu
1 S 10 15
Asp Arg Cys Thr Thr Phe Asp Asp Val Gln Ala Pyo Asn Tyr Thr §ln
35 20 25 30
Hig Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro Asp Glu Ile Phe Arg
35 40 45
Ser Asp Thr Leu Tyr Leu Thr Gin Asp Leu Phe Leu Pro Phe Tyr Serx
50 55 60
40Asn val Thr Gly Phe His Thr Ile Rsn His Thr Phe Gly Asn Pro Vzl
&5 7C 75 80
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Ile Pro Phe Lys Asp Gly Ile Tyr Phe Ala Ala Thr Glu Lys Ser Asn
85 30 95
Val Val Arg Gly Trp Val Phe Gly Ser Thr Met Asn Asn Lys Ser Gln
100 108 110
sSer Val Ile Ile Ile Asn Asn Ser Thr asn Val Val Ile Arg Ala Cys
115 120 125
Asn Phe Glu Leu Cys Asp Asn Pro Phe phe Ale Val Ser Lys Pro Met
130 135 140
Gly Thr Gln Thr His Thr Met Ile Phe Asp Asn Ala Phe Asn Cys Thry
10145 50 155 160
Phe Glu Tyr Tle Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser
165 170 175
Gly 2snii Phe Lys His Leu Arg Glu Phe Val Phe Lys Asn Lys Asp Gly
180 185 180
15Phe Leu Tyr val Tyr Lys Gly Tyr Gln Pre Ile Asp Val val Arg Asp
195 200 205
Leu Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu Pro Leu
210 215 220
Gly Ile Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe Ser Pro
20225 230 235 240
Ala Gln Asp Ile Trp Gly Thr Ser Ala Ala dla Tyr Phe Val Gly Tyr
245 250 2585
Leu Lys Pro Thr Thy Phe Met Leu Lys Tyr &sp 8lu Asn Gly Thr Ille
260 263 270
25Thr asp Ala val Asp Cys Ser CGln Aen Pro Leu Ala Clu Leu Lys Cys
275 280 285
Ser Val Lys Ser Phe Gilu Tle Asp Lys Gly Ile Tyr Glun Thr Ser Asn
280 285 apo
Phe Arg Val Val Pro Ser Gly Asp Val Val Arg Phe Pro Asn Ile Thr
30305 319 315 320
Asn Leu Cys Pro Phe Gly Glu val Phe asn Ala Thr Lys Phe Pro Ser
325 330 335
val Tyr Ala Trp Glu Arg Lyes Lys Ile Ser Asn Cys Val Ala Asp Tyr
340 345 350
Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tvr Gly
155 360 365
val Ser Aia Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn Val Tyr RAla
370 _ 375 380
Asp 8er Phe Val Val Lys Gly Asp Asp Val Arg Gln Ile Ala Pro Gly
40388 3920 395 400
¢ln Thr Gly Val Ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe
4G5 410 415

(Y]
o
5]
o
b
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Met Gly Cys Val Leu Ala Trp Asn Thr Arg Asn Ile Asp Ala Thr Ser
420 425 430
Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly Lys Leu
435 440 445
5Lrg Pro Phe Glu Arg Asp Ile Sex Asn Val Pro Pne Ser Pro asp Gly
450 4575 460
bys Pro Cys Thr Pro Pro &la Leu Asn Cys Tyr Trp Bro Leu Asn Asp
465 470 475 480
Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln Pro Tyr Arg Val
10 485 490 495
Val Val Leu Ser Phe Glu Leu Leu Asn Ala Prc Ala Thr Val Cys Gly
500 505 510
Bro Lys Leu Ser Thr Asp Leu Ile Lys Aszn Gln Cys Val Asn Phe 2Asn
515 520 525
15Phe Asn Gly Leu Thr Gly Thr Gly Val Leu Thr Pro Ser Ser Lys Arg
530 535 540
Fhe Gln Pro Phe Gln Gln FPhe Gly Arg Asp Val Ser Asp Phe Thr asp
545 8550 585 560
Ser Val Arg Asp Pro Lys Thr Ser Glu Ile Leu 2sp Ile Ser Pro Cys
20 565 570 575
Ala Phe Gly Gly Val Ser Val Tle Thr Pro Gly Thr Asn Rla Ser Ser
580 585 520
Glu Val Ala Val Leu Tyr Gln Asp Val Asn Cys Thr Asp Val Ser Thr
585 ey 605
25hla Tie His Ala Asp Gln Leu Thr Pro Ala Trp Arg Ile Tyr Ser Thr
510 615 6820
Gly Asn Asn Val Phe Gln Thr Gln Ala Gly Cys Leu Ile Gly Ala Glu
625 630 &35 640
Hig Val Asp Thr Ser Tyr Glu Cys Asp Ile Pro Ile Gly Ala Gly Ile
30 645 650 655
Cye Ala Ser Tyr His Thr Val Ser Leu Leu Arg Ser Thr Ser Gln Lys
660 565 €70
Ser Ile val Ala Tyr Thr Met Ser Leu Gly Ala &sp Ser Ser Ile Ala
675 SB80 685
35Tyr Ser Asno Asn Thr Tle Ala lle Pro Thr Asn Phe Ser Ile Ser Ile
620 695 700
Thr Thr Glu Val Met Pro Val Ser Met Ala Lys Thr Ser Val Asp Cys
705 710 715 720
Asn Met Tyr Ile Cys Gly Asp Ser Thr Glu Cys aAla Asn Leu Leu Leu
40 725 730 735
Gln Tyr Gly Ser Phe Cys Thr Gln Leu Asn Arg Ala Leu Ser Gly Ile
740 745 . 750
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Ala Ala Glu Gin Asp Arg Asn Thr Arg Glu val Phe Ala Gln val Ly
755 TG0 765

u

Gln Met Tyr Lys Thr Pro Thr Leu Lys Tyr Phne Gly Gly Phe Asn Phe
770 775 780

58er Gin Ile Leu Pro Asp Pro Leu Lys Pre Tar Lys Arg Ser Phe Ile

785 790 7985 BQO

<210> 41
<21lit> 1000
10<212> PRT

«213» CARS coronavirus

<400> £1
Mez Phe Ile Phe Lea Leu Phe Leu Thr Leu Thr Ser Cly Ser Asp Leu
15 1 5 10 15
Asp Arg Cys Thr Thr Phe Asp Asp Val Gln Ala Pro Asn Tyr Thr Gln
20 25 30
His Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro Asp Glu Ile Phe Arg
35 40 &5
Z0%er Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pre Phe Tyr Ser
50 55 ao
Agn Val Thr Gly Phe His Thr Ile Asn His Thr Phe (ly Asn Pro Val
&5 70 75 80
Ile Pro Phe Lys Asp Gly Ile Tyr Phe Ala Ala Thr $Glu Lys Ser Asn
25 85 S0 95
val Val Arg Gly Trp Val Phe Gly Ser Thr Met Asn Asn Lys Ser Gln
100 105 110
Ser Val 1le Xlie Tle Asn Asn Ser Thr Asn Val val I[le Arg Ala Cvs
115 120 125
30Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala Val 3er Lys Pro Met
134 135 140
Gly Thr Gln Thr Hig Thr Met Ile Phe Asp Asn Ala Phe Asn Cys Thr
145 150 155 160
Phe Blu Tyr Ile Ser Agp 2la Phe Ser Leu Asp Val Ser Glu Lys Ser
35 265 179 175
Cly Asn Phe Lys His Leu Arg Glu Phe Val Phe Lys Asn Lys Asp Gly
180 185 190
Phe Leu Tyr val Tyr Lys Gly Tyr Gln Pro Ile Asp Val Val Arg Asp
195 200 205
40Lew Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu Pro Leu
210 215 220
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Gly Ile Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe Ser Pro
225 230 2358 240
Ala Gln Aasp lle Trp Gly Thr Ser ARla Ala Ala Tyr Phe Val Gly Tyr
245 250 255
S5Leu Lys Pro Thr Thr Phe Metr Leu Lys'Tyr Asp Glu asn Gly Thr Tle
260 265 270
Thr» Asp Ala Val Asp Cys Ser Gln Asn Pro Leu Ala Glu Leu Lys Cys
275 280 285
Ser Val Lys Ser Phe CGlu Ile &sp Lys Gly Tle Tyr Cln Thr Ser Asn
10 x990 295 360
Phe Arg val Val Pro Ser Gly Zgsp Val Val Arg Phe Pro aAsn Ile Thr
305 310 315 320
"Asn Leu Cys Pro Phe Gly Glu Val Phe Rsn Al; Thr Lys Phe Pro Sex
325 330 335
15Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser hsn Cys Val Ala Asp Tyr
140 345 350
Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly
355 380 365
Val Ser Ala Thr Lys Leuw Asn Asp Leu Cys Phe Ser Asn Val Tyr Ala
20 3740 375 380
Asp Ser Phe Val Val Lys Gly Asp Asp Val Arg Gln Ile Ala Pro Gly
385 390 395 400
Gln Thr Gly Val Ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe
405 410 415
25Met Gly Cys Val Lew Ala Trp Asn Thr Arg Acn Ile Asp Ala Thr Ser
420 425 430
Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly Lys Leu
435 440 445
Arg Pro Phe Glu Rrg Asp Ile Ser Asn Val Pro Phe Ser Pro Asp Gly
30 450 455 460
Lys Pro Cys Thr Pro Pro ala Leu &sn Cys Tyr Trp Pro Leu Asn Asp
465 | 470 475 480
Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gla Pro Tyr Arg Val
485 420 495
35Val Vval Leu Ser Phe Glu Leu Leu Asn Ala Pro Ala Thr Val Cys Gly
500 5905 510
Pro Lys Leu Ser Thr BAsp Leu Ile Lys Asn Gln Cys Val Asn Phe Asn
515 520 525
Phe Asp Gly Leu Thr Gly Thr Gly Val Leu Thr Pro Ser Ser Lys Arg
40 530 535 540
Phe Gln Pro Phe Gln Gln Phe Gly Arg Asp Val Ser Asp Phe Thr Asp
245 550 555 60
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Ser Val Arg Asp Pro Lys Thr Ser Glu Ile Leu Asp Ile Ser Pro Cys
565 570 575
Als Phe Gly Gly val Ser val Ile Thr Pro Gly Thr Asn Ala Ser Ser
580 585 590
5Glu val Ala Val Leu Tyr Gln Asp Val Asn Cys Thr Asp Val Ser Thr
595 600 505
Ala Ile His Bla Asp Glr Leu Thr Pro Ala Trp Arg Ile Tyr Ser Thr
610 615 620
Gly asn Asn vVal Phe Gin Thr Glon Ala Gly Cys Leu Ile Gly Ala Glu
10625 630 635 640
His Val Asp Thr Ser Tyr Glu Cys Asp Ile Pro Ile Gly Ala Gly Ile
645 G50 655
Cys Ala Ser Tyr His Thr val Ser Leu Leu Arg Ser Thr Ser Glo Lys
660 665 670
158er Ile val Ala Tyr Thr Met Ser Leu Gly Ala Bep Ser Ser Ile Ala
675 680 685
Tyr Ser Asn Asn Thr Ile Ala Ile Pro Thr Asn Phe Ser Ile Ser Tle
6820 695 700
Thr Thr Glu Val Met Pro Val Ser Met Ala Liys Thr SBer Val Asp Cys
20705 710 715 720
Asn Met Tyr Ile Cys Gly &sp Ser Thr Glu Cys Ala Asan Leu Leu Leu
725 730 735
Gln Tyr Gly Ser Phe Cys Thr Gln Leu Asn Arg Ala Leu Ser Gly Ile
740 745 750
2581a Ala Glu Gln Asp Arg Asn Thr Arg Glu Val Phe Ala Gln Val Lys
755 760 7658
Gln Met Tyr Lys Thr Pre Thr Leu Lys Tyr Phe Oly Gly Phe Asn Phe
770 775 780
Ser Gln Ile Leu Pro Asp Pro Leu Lye Pro Thr Lys Arg Ser Phe Ile
30785 750 795 800
Glu Asp Leu Leu Phe Asn Lys Val Thr Leu Ala Asp Mla Gly Phe Met
805 B10 815
Lys Cln Tyr Gly Glu Cys Leu Gly Asp Ile Asn Ala Arg Asp Leu Tle
820 825 830
3sCys Ala Gln Lys Phe Asn CGly Leu Thr val Leu Pro Pro Leu Leu Thr
835 840 B45
Lsp Asp Met Ile Ala Ala Tyr Thr Ala Ala Leu Val Ser Gly Thr ala
8540 BES B&O
Thr Ala Gly Trp Thr Phe Gly Ala Gly Ala 2la Leu Gln Ile Pro Phe
40865 £70 875 BBD
Ala Met GIn Met Ala Tyr Arg Phe asn Gly lle Gly Val Thr Gln Asn
B85 g0 825
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Val Leu Tyr Glu Asn Gln Lys Gln Ile Ala Asn Gln Phe Asn Lys Ala
900 505 g10
Ile ser Gln Ile Gln Glu Ser Leu Thy Thr Thr Ser Thr Ala Leu Gly
915 220 925
SLys Leu Gln Asp Val val Asn Gln Asn Ala Gln Ala Leu Asn Thr Leu
2390 &35 240
Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val Leu Asn
245 950 958 560
Asp Ile Leu Ser Arg [Leu Asp Lys Val Glu Ala Glu 7al Gln Ile Asp
10 965 970 575
Arg Leu Ile Thr Cly Arg Leu Gln Sey Leu Gln Thr Tyr val Thr Gln
S80 985 990
Gln Leu Ile Arg Ala Ala Glu Ile
995 1000
15
<210> 42
<211 1190
<212> PBRT
<213> SARS coronavirus
20
<430> 42
Met Phe Ile Phe Leu Leu Phe Leu Thr Leu Thr Ser Gly Ser Asp Leu
1 5 10 15
Asp Arg Cys Thr Thy Phe Asp Asp Val Gln Ala Pro Asn Tyr Thr Gln
25 20 25 30
His Thr Ser Ser Met Arg Gly val Tyr Tyr Pro Asp Glu Ile Phe Arg
35 40 45
Ser Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu 2ro Phe Tyr Ser
50 55 60
30Bsn Val Thr Gly phe His Thr Ile Asn His Thr Phe 3ly Asn Pro Val
65 70 75 80
Ile Proc Phe Lys Asp Gly Ile Tyr Phe Ala Ala Thr Glu Lys Ser Asn
85 90 95
Val Val Arg Gly Trp Val Phe Gly Ser Thr Met Asn Asn Lys Ser Gln
35 100 105 110
Ser Val Ile Ile Ile Asn Asn Ser Thr Asn Val Val Ile Arg Ala Cys
115 120 125
Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala Val Ser Lys Pro Met
130 135 140
40G8ly Thr Gln Thr His Thr Met Ile Phe Asp Asn Ala 2he Asn Cys Thr
145 150 155 160
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Phe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser
165 17¢ 178
Cly Asn Fhe Lys His Leu Arg Glu Phe Val Phe Lys hsn Lys Asp Gly
180 185 1SC
5Pac Leu Tyr Val Tyr Lys Gly Tyr Cln Prc Ile Asp Val Val Arg Asp
1985 200 205
TLeu Pro Ser Gly Phe Aspn Thr Leu Lys Pro Ile Phe Lys Leu Pro Leu
210 215 220
Gly l1le Asn Ile Thr Asn FPhe Arg Ala Ile Leu Thr Ala Phe Ser Pro
iDpz225% 230 235 240
Ala Gln Asp Ile Trp Cly Thr Ser &la Ala Ala Tyr he Val Cly Tyr
245 250 255
Leu Lys PFro Thr Thr Phe Met Leu Lys Tyr Asp Glu Asn Gly Thr Ile
260 265 270
i5Thr Asp Ala Val Asp Cyg Ser Gln Asn Pro Leuw Ala 3lu Leu Lys Cys
275 280 285
Ser Val Lys Ser Phe Glu Ile agp Lys Gly Ile Tyr Zln Thr Ser Asn
290 295 300
Phe Arg Val Val Pro Ser Gly Asp Val Val Arg Phe Pro Asn Ile Thr
20305 3190 315 20
Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Lys Fhe Pro Ser
328 330 335
Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Asn Cys Val Ala Asp Tyr
340 345 350
258er Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly
355 360 365
val Ser ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn Val Tyr Ala
370 375 380
Asp Ser Phe Val Val Lys Gly Asp Asp Val Arg Gln Ile Ala Pro Gly
30385 330 395 404
Gln Thr Gly Val Ile Ala Asp Tyr Asn 'Tyy Lys Lew Pro Asp Asp Phe
405 210 415%
Met Gly Cys Val Leu Rla Trp Asn Thr Arg Asn Ile Asp Ala Thr Ser
420 425 430
35Thr Gly aAsn Tyr hAsn Tyr Lys Tyr Arg Tyr Leu Arg His Gly Lys Leu
435 440 445
Arg Pro Phe Glu Arg Asp Ile Ser Asu Val Pro Phe Ser Pro Asp Gly
450 455 460
Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu Asn Asp
20465 470 475 480
Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln Pro Tyr Arg Val
485 2450 495
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val val Leu Ser Phe Glu Leu Leu Asn Ala Pro Ala Thr Val Cys Gly
500 505 510
Prc Lys Leu Ser Thr Asp Leu Ile Lys Asn ¢ln Cys Val Asn Phe Asn
515 520 L25
SPhe Ran Gly Leu Thr Gly Thr Gly Val Leu Thr Pro Ser Ser Lys Arg
530 535 540
Phe Cln Preo Phe ¢ln Gln Phe Gly Arg Asp Val Ser hsp Phe Thr Asp
545 550 555 560
Ser Val Arg Asp Pro Lys Thr Ser Glu Ile Leu Asp .le Ser Pro Cys
10 565 57¢ 575
Ala Phe Gly Gly Val Ser Val Ile Thr Pro Gly Thr Asn Ala Ser Ser
580 583 590
Clu Val Ala Val Leu Tyr Gln Asp Val Asn Cys Thr Asp Val Ser Thr
595 600 305
158la Ile His Ala Asp GIn Leu Thr Pro Ala Trp Arg [le Tyr Ser Thr
610 615 520
Gly Asn Asn Val Phe Gin Thr Gln Ala Gly Cys Leu Ile Gly Ala Glu
625 630 635 540
His Val Asp Thr Ser Tyr Glu Cys Asp Ile Pro Ile 3ly Ala Gly Ile
20 645 650 655
Cys Ala Ser Tyr His Thr val Ser Leu Leu Arg Ser Thr Ser Gln Lys
660 665 . 870
Ser Ile Val Ala Tyr Thr Met Ser Leu Gly BAla Asp Ser Ser Ile Ala
675 €840 &85
25Tyr Ser Asn Asn Thr Ile Ala Ile Pro Thr Asn Phe Ser Ile Ser Ile
690 695 700
Thr Thr Glu Val Met Pro Val Ser Met Ala Lys Thr Ser Val Asp Cys
705 710 715 . 720
Asn Met Tyr Ile Cys Cly Asp Ser Thry Glu Cys Ala Asn Leu Leu Leu
30 725 T30 735
Gln Tyr Gly Ser Phe Cys Thr Gln Leu Asn Arg Ala Leu Ser Gly Ile
740 T45 750
Ala Ala Glu Gln Asp Arg Asn Thr Brg Glu Val Phe Ala Gln Val Lys
755 780 765
35G1ln Met Tyr Lys Thr Pro Thr Leu Lys Tyr Phe Gly Gly Phe Zsn Phe
770 75 780
Ser Gln Ile Leu Pro Asp Pro Leu Lys Fro Thr Lys Arg Ser Phe Ile
785 780 78E 800
3lu Asp Leu Leu Phe Asn Lys Val Thr Leu Ala Asp Ala Gly Phe Met
10 BOS 810 B15
Lys Gln Tyr Gly Glu Cys Leu Gly Asp Ile Asn Ala Arg Asp Leu Ile
8§20 B25 830
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Cys Ala Gln Lys Phe Asn Gly Leu Thr val Leu Pro Pro Leu Leu Thr
B35 640 345
Asp Asp Met Ile Ala Ala Tyr Thr Ala Ala Leu Val sSer Gly Thr Ala
850 855 860
5Thr Ala Gly Trp Thr Phe Gly Ala Gly Ala Ala Leu Gln Ile Pro Phe
865 870 875 8890
Ala MelL Gln Met Ala Tyr Arg Phe Asn Gly Ile Gly VYal Thr Gln Asn
885 330 8395
Val Leu Tyr Glu Asn Gin Lys Gln Ile Ala Asn CGln Phe Asn Lvs Ala
10 900 805 210
Ile ger Gln Ile Gln Glu Ser Lew Thr Thr Thr Ser Thr Ala Leu Gly
915 920 325
Lys Leu Gln Asp Val Val Asn Gln Asn Ala CGln Ala Leu Asn Thr Leu
930 935 940
15Val Iiys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val Legu Asn
945 $50 955 960
Asp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glu Val Gln Ile Asp
365 $70 975
Arg Leu Ile Thr Gly Arg Leu Gln Ser Leu Gln Thr Tyr val Thr Gln
20 980 985 950
3ln Leu Ile Avrg Ala Ala CGlu Ile Arg Ala Ser Ala asn Leu Ala Ala .
2385 1000 O0s
Thr Lys Met 3er Glu Cys Val Leu Gly Gln Ser Lys Arg Val Asp Phe
1010 19015 1020
25Cys Gly Lys Gly Tyr His Leu Met Scr Phe Pro Gln ala Ala Pro His
1026 1030 1035 1040
Gly Val val Phe Leu His val Thr Tyr val Pro Ser Ula Glu Arg Asn
1045 1050 1055
Phe Thr Thr ala Pro Ala Tle Cys His Glu Gly Lys Ala Tyr Phe Pro
3¢ 1060 1065 1070
Arg Glu 8ly Val Phe Val Phe Asn Gly Thr Ser Trp Phe Ile Thr Gin
1075 1380 =085
Arg Asn Phe Phe Ser Pro Gln Ile Ile Thr Thr Asp Iisn Thr Phe val
1050 1095 1100
358er Gly Asn Cys Asp Val Val Tle Gly Ile Ile Asn Asn Thr Val Tyr
1105 1110 1115 1120
Asp Pro Leu Gln Pro Clu Leu Asp Ser Phe Lys Glu (lu Leu Asp Lys
1125 1130 1133
Tyr Phe Lys Asn Hig Thr Ser Pro Asp Val Asp Leu Oly Asp Ile Ser
40 1140 1145 1150
Gly Ile Asn Ala Ser val Val Asn Ile Gln Lys Glu Ile Asp Arg Leu
115% 11560 2165
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Ser Val Ile Ile Ile Asn Asn Ser Thr Asn Val Val Ile Arg Ala Cys

100 105 110
Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala Val Ser Lys Pro Met
115 120 n25
5G1ly Thr Cln Thr His Tnr Met Ile Phe Asp Asn Ala Phe Asn Cys Thr
230 135 140
Phe CGiu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val fScr Glu Lys Ser
145 150 155 160
Gly Asn Phe Lys His Leu Arg Glu Phe Val Phe Lys hsn Lys Asp Gly
12 165 170 175
Phe Leu Tyr Val Tyr Lys Gly Tyr
180
«210> 45
15<211> 384
«212> PRT

<213> BARS coronavirus

<400> 45
Z0Asp Arg Cys Thr Thr Phe Asp Asp Val Gln Ala Pro Asp Tyr Thr Gln
1 10 i5
Ris Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro BEsp Glu Ile Phe Arg
20 25 30
Zer Asp Thr Leu Tyr Leu Thr Gln Asp Lsu Phe Leu Pro Phe Tyr Ser
25 35 40 45
&sn val Thr Gly Phe His Thr Ile Asn His Thr Phe Gly Asn Pro Val
50 _ 55 60
Ile Pro Phe Lys Asp Gly Ile Tyr Fhe Ala Ala Thr Glu Lys Ser Asn
€5 70 75 80
30val Val Arg Giy Trp Val Phe Cly Ser Thr Met Asn Asn Lys Ser Gln
85 90 95

wn

Ser Val Ile Ile Ile Asn Asn Ser Thr Asn Val Val Tle Arg Ala Cys
100 105 110

Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala Val 3er Lys Pro Met
35 115 ‘ 120 125

Gly Thr Gln Thr His Thr Met Ile Phe Asp Asn Ala Phe Asn Cys Thr

130 135 ' 140

Phe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val 3er Glu Lys Ser

145 150 155 160
4QCGly Asn Phe Lys His Leu Arg Glu Phe val Phe Lys Asn Lys Asp Gly

165 170 175
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Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile Asp Val Val Arg Asp
180 185 180
Leuv Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe lLys Leu Pro Zeu
185 200 205
SGly Tle Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe Ser Pro
210 ' 215 220
Ala @ln Asp Ile Trp Gly Thr Ser Alaz Ala Ala Tyr che Val Gly Tyr
225 230 235 240
Leu Lys Pro Thr Thr Phe Met Leu Lys Tyrx Asp Glu Asn Gly Thr Ile
i0 245 25Q 255
Thr Asp Ala Val Asp Cys Ser Gln Asn Pro Leu Ala 3lu Leu Lys Cys
260 265 270
Sex Val Lys Ser Phe Glu Ile asp Lys Gly Ile Tyr 3ln Thr Ser Asn
275 280 205
15Phe Arg Val Val Pro Ser Gly asp Val Vval Arg Phe Pro Asn Ile Thr
250 295 300
4Asn Leu Cys Pro Phe Gly Glu val Phe Asn Ala Thr Lys Phe Pro Ser
305 310 318 320
val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Asn Cys Val Ala Asp Tyr
20 325 330 3356
Ser Val Leu 'I'yr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly
340 345 350
Val Sexr Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn Val Tyr ala
3155 360 365
25Asp Ser Phe Val Val Lys Gly Asp &sp Val Arg Gln Ile Ala Pro Gly
370 375 380

<210 46
211> 584
30<212> PRT

<213> SARS coronavirus

<£00> 46

Asp Aryg Cys Thr Thr Phe Asp Asp Val Gln hla Pro Asn Tyr Thr Gln
35 1 5 10 15

His Thr Ser Ser Met Arg Gly Val Tyr Tyr Prc Asp Glu Ile Phe Arg

20 25 30
Ser Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe Tyr Ser
35 40 45
40Asm Val Thr Gly Phe His Thr Ile Asn His Thr Phe Gly Asn Pro val
50 55 60
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Tie Pro Phe Lys Asp Gly Ile Tyr Phe Rla Ala Thr 3lu Lys Ser Asn
65 70 75 80
Val Val Arg Qly Trp val Phe Gly Ser Thr Met Asn Asn Lys Ser Gln
85 S0 95
58er val Ile Ile Ile Asn Asn Ser Thr Asn Val vVal Ile Arg Ala Cys
100 165 110
Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala Val Ser Lys Pro Met
115 1290 125
Gly Thr Gln Thr His Thr Met Ile Phe Asp Asn Ala Phe Asn Cys Thr
10 130 135 140
Phe Glu Tyr Tle Ser Asp Ala Phe Ser Leu ZAsp Val Ser Glu Lys Ser
145 150 155 169
Gly Asn Phe Lys His Leu Arg Glu Phe val Phe Lys Asn Lys Asp Gly
165 170 175
15Phe Leu Tyr Val Tyr Lys Gly Tyr &in Pro Ile Asp .Val Val Arg hep
180 185 120
Leu Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Pne Lys bLeu Pro Leu
195 209 205
Cly Ile Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe Ser Pro
20 210 215 220
Ala Gln Asp Tle Trp Gly Thr Ser ala Ala Ala iyr Phe Val Gly Tyr
225 230 235 240
Leu Lys Pro Thr Thr Phe Met Leu Lys Tyr Asp Glu Asn Gly Thr Ile
245 250 255
25Thr Asp Ala Val Asp Cys Ser Gln Asn Pro Leu Ala 31lu Leu Lys Cys
260 265 270
Ser Val Lys Ser Phe Glu lle Asp Lys Gly Ile Tyr Z1ln Thr Ser Asn
275 280 285
Phe Arg val Vval Pro Ser Gly Asp Val val Arg Phe Pro Asn ile Thr
30 290 295 300
Asn Leu Cys Pro Phe Gly Glu val Phe Asn Ala Thr Lys Phe Pro Ser
305 310 315 jz0
val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Aasn Cys Val Ala Asp Tyr
325 330 335
35Ser vVal Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly
340 345 350
val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn Val Tyr Ala
55 _ 360 365
Asp Ser Phe Val val Lys Gly Asp Acp Val Arg Glm Ile Ala Pro Gly
40 370 375 380
Gln Thr Gly Val Ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe
385 390 385 400
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40
Met Gly Cys val Leu ARla Trp Asn Thr Arg Asn Ile Asp Ala Thr Ser
405 110 415

Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly Lys Leu
420 425 430

5&ryg Pro Phe Glu Arg Asp Ile Ser Asn Val Pro Phe Sey Pro Asp Gly

435 440 445
Lys Pro Cys Thr Pro Pro Ala Leu asn Cys Tyr Trp ?ro Leu Asn Asp
450 455 450

Tvr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln ?ro Tyr Arg val

10465 470 475 480

val Val Leu ger pPhe Glu Leu Leu asn Ala Pro Ala Thr Val Cys Cly

485 490 405

Pro Lys Leu Ser Thr Asp Leu Ile Lys Asn Gln Cys Val Asn Phe Asn
500 505 510

15Phe Asn Gly Lew Thr Gly Thr Gly Val Leu Thr Pro Fer Ser Lys Arg

515 520 525
Phe Gln Pro Phe Gln Gln Phe Gly Arg Asp Val Ser Asp Phe Thr Asp
530 535 540

Ser Val Arg Asp Pro Lys Thr Ser Glu Ile Leu Asp Ile Sex Pro Cys
208545 550 555 560

Ala Phe Gly Gly Val Ser Val Ile Thr Pro Gly Thr Asn Ala Ser Ser

565 570 ’ 575
Glu Val Ala val Leu Tyr Gln Asp
580

25

<21C> 47

<211> 7H4

«212» PRT

<213> SARS coronavirus
30
<400 47
Asn Arg Cye Thr Thr Phe Asp Asp Val Gln Ala Pro Asn Tyr Thr Gln
1 5 10 15
His Thr Sex Ser Met Arg Gly Val Tyr Tyr Pre Asp Glu Ile Phe Arg
35 20 25 30
Ser Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe Tyr Ser
35 490 45
Bsn Val Thr Gly Phe His Thr Ile Asn His Thr Phe Gly Asn Pro Val
5¢ 58 60
40Ile pro Phe Lys Asp Gly Ile Tyr Phe Ala Ala Thr Glu Lys Ser Asn
65 70 75 B0
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Val Val Arg Gly Trp Val Phe Gly Scr Thr Mct Asn Asn Lys Ser Gln
85 g0 55

Tle Ile asn 2&sn Ser Thr Asn Val val Ile Arg Ala Cys
100 105 110

5Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala Val Ser Lys Pro Met

115 120 125
Gly Thr Gin Thr Eis Thr Met Ile Phe Asp Asn Ala Phe Asn Cys Thr
130 135 140

Phe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser

10145 150 155 160

Ser val IZ

w

Gly Asn Phe Lys His Leu Arg Glu Phe Val Phe Lys Asn Lys Asp Gly
1leh 170 175
Phe Leun Tyr Val Tyr Lys Gly Tyr Gln Pr¢o Ile Asp Val val Arg Agp
180 185 190
15Leu Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu Pro Leu
186 200 205
Gly Tle Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe Ser 2ro
210 215 220
Ala Gln Asp Ile Trp Gly Thr Ser Ala Ala Ala Tyr Phe val Gly Tyr
20225 230 235 240
Leu Lys Pro Thr Thr Phe Met Leu Lys Tyr Asp Glu Asn Gly Thr Ile
245 250 255
Thr Agp Ala Val Asp Cy®8 Ser Glo Asn Pro Leu Ala Glu Leu Lys Cys
260 265 270
258er Val Lys Ser Phe Glu Ile Asp Lys Gly Ile Tyr Gln Thr Ser Asn
275 280 285
Phe Arg Val VvVal Pro Ser Gly Asp Val Val Arg Phe Pro Asn Ile Thr
250 295 300
Asn Leu Cys kPro Phe Gly Glu Val Phe Asn Ala Thr Lys Phe Pro Sexr
303058 310 315 130
Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Asn Cys Val Ala Asp TyT
325 330 335
Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly
340 3485 350
35Val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn Val Tyr ala
335 3160 365
Bsp Ser Phe Val Val Liys Gly Asp Asp Val Arg Gln Ile Ala Pro Gly
370 375 3go
Gln Thr Gly Vval Ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Agp Phe
40385 2990 395 400
Met Gly Cys Val Leu Ala Trp Asn Thr Arg Asn Ile Asp Ala Thr Ser
408 410 415
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Thr Gly Asn Tyr Asn Tyr Lys Tyr arg Tyr Leu Arg Eis Gly Lys Leu
420 425 130
Arg Pro Phe Glu Arg Bsp Ile Ser Asn Val Pro Phe fer Pro Asp Gly
435 440 345
5Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Frc Leu Asn Asp
450 455 260
Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln fro Tyr Arg Vail
465 . 270 475 480
val Val Leu Ser Phe Glu Leu Leu Asn Ala Pro Ala Thr Val Cys Gly
10 485 490 : 495
Pro Lys Leu Ser Thr Asp Leu Ile Lys Asn Gln Cys val Asn Phe Asn
5040 508 510
Phe Asn Gly Leu Thr @ly Thr Gly Val Leu Thr Pro der Ser Lye Arg
518 520 525
15Fhe §lu Pro Phe Cln Gln Phe Gly Arg Asp Val Ser Lsp Phe Thr Asp
530 835 540
Sew Val Arg Asp Pro Lys Thr Sery Clu Ile Leu Asp ~le Ser Pro Cys
545 550 585 560
Ala Phe Gly Gly Val Ser Val Ile Thr Pro Gly Thr hsn Ala Ser Ser
20 565 570 575
Glu Val Ala val Leu Tyr Gln &Asp Val Asn Cys Thr asp Val Ser Thr
580 585 53¢
Ala Tle His Ala Asp Gln Leu Thr Pro Ala Trp Arg “le Tyr Ser Thr
595 600 05
25Gly Asn Asn Val Phe Gln Thr Gln ala Gly Cys Leu Ifle Gly Ala Glu
610 615 820
His Val Bsp Thr Ser Tyr Glu Cys Asp Ile Pro Ile Gly Ala Gly Ile
625 630 635 640
Cys Ala Ser Tyr His Thr val Ser Leu Leu Arg Ser 'Thr Ser Gln Lys
30 645 &65¢ 655
Ser Ile Val Ala Tyr Thr Met Ser Leu Gly Ala Asp 3Ser Ser Ile Ala
€60 665 670
Tyr Ser Asn Asn Thr Ile Ala Ile Pro Thr Asn Phe Ser Ile Ser Ile
675 &880 585
35Thr Thr @lu Val Met Pro Val Ser Met 2la Lysg Thr 3er Val Asp Cys
650 695 700
hsn Met 1yr Ile Cys Gly Asp Ser Thr Glu Cys Ala Asn Leu Leu Leu
708 7148 715 720
Gln Tyr Gly Ser Phe Cys Thr Gln Leu Asn Arg Ala Leu Ser Gly Ile
40 725 730 735
Ala Ala Glu Gln Asp Arg Asn Thr Arg Glu Val Phe Ala Gln Val Lys
740 745 750



WO 2005/010034 PCT/US2604/023345

48

Gln #et Tyr Lys Thr Pro Thr Leu Lys Tyr Phe Gly Gly Phe Asn Phe
155 760 65
Ser Gln Ile Leu Ero Asp Pro Leu Lys Pro Thr Lys Arg Ser Pne Ile
17 775 780

<210= 48
«211> $84
<212> PRT
«213> SARS coronavirus
10
<400> 18
Asp Arg Cys Thr Thr Phe Asp Asp Val Gln Ala Pro Asn Tyr Thr Gln
ot 5 10 ' 15
His Thr Eer Ser Met Arg Cly Val Tyr Tyr Prc Asp (lu Ile Phe Arg
15 20 25 30
Ser Asp Thr Leu Tyr Leu Thr ¢ln Asp Leuw Phe Leu Pro Phe Tyr Ser:
35 40 15
Asn Val Thr Gly Phe His Thr Ile Asn His Thr Phe Gly Asn Pro Val
50 55 50
20Ile Pro Phe Lys Asp Gly Ilie Tyr Phe ala Ala Thr 3lu Lys Ser Asn
65 70 75 80
val Val Arg Gly Trp Val Phe Gly Ser Thr Met Asn Asn Lys Ser Gln
B85 50 95
Ser Val Tle Ile Tle Asn Asn Ser Thyr Asn Val val Ile Arg Ala Cys
25 100 105 _ 110
Asn Pke Glu Leu Cys Asp Asn Prc Phe Phe Ala Val Ser Lys Pro Met
115 120 ' 125
Gly Tor Gln Thr His Thr Met Ile Phe Asp Asn Ala Phe Asn Cys Thr
130 . 135 140
30Phe Glu Tyr Ile Ser Asgp Ala Phe Ser Leu Asp Val Ser Ulu Lys Ser
145 150 155 160
Gly Asn Phe Lys His Leu Arg Glu Phe val Phe Lys Asn Lys Asp Gly
165 170 175
Phe Leu Tyr Val Tyr Lyes Gly Tyr Gin Pro Ile Asp Val Vval Arg Asp
35 180 185 190
Leu Pro Ser Glv phe Asn Thr Leu Lys Pro [le Phe Lys Leu Pro Leu
195 200 205
Gly Ile Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe Ser Pro
210 215 220
40Ala Gln Asp Tle Trp Gly Thr Ser Ala Ala Ala Tyr Phe Val Gly Tyr
225 230 235 230
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50
Lew Lys Pro Thr Thr Phe Met Leu Lys Tyr Asp Glu Asn Gly Thr Ile
245 250 255
Thr Asp Ala Val hsp Cys Ser Gln Asn Pro Leu Ala 3Jlu Leu Lys Cys
260 265 270
55¢r Val Lys Ser Phe Glu Ile Asp Lys Gly Ile Tyr 3in Thr Ser Asn
275 280 285
Phe Arg Val val Pro Ser @ly Asp Val Val Arg Phe Pro Asn Ile Thr
230 295 3G0
Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Lys Phe Pro Ser
10305 310 315 320
Val Tyr Ala Trp Glu Arg Lyg Lys Ile Ser Asn Cys Val Ala Asp Tyr
325 330 ' 335
Ser Val Leu Tyr Asn Ser Thr Phe Phe 3er Thr Phe Lys Cys Tyr Gly
340 345 350
Z3Val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn vVal Tyr Ala
355 360 165
Asp Ser Phe Val Val Lys Gly Asp Asp val Arg Gln Ile Bla Pro Gly
370 375 380
Gln Thr Gly Val Ile Ala Asp Tyr Asn Tyr Lys Leu 2ro Asp Asp Phe
20385 isc 395 400
Met Gly Cyvs Val Leu Ala Trp Asn Thr Arg Asn Ile Asp Ala Thr Ser
405 410 415
Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg dis Gly Lys Leu
420 425 4390
25Ary Pro Phe Glu Arg Asp Ile Ser Asn Val Pro Phe 3Ser Pro Asp Gly
4358 440 145
Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp 2ro Leu Asn Asp
450 455 400
Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln 2ro Tyr Arg val
30465 470 475 480
val val Leu Ser Phe Glu Leu Leu Asn Ala Pro Ala Thr val Cys Gly
485 280 495
Pro Lys Leu Ser Thr Asp Leu Ile Lys Ran Gln Cys Yal Asn Phe RAsn
500 505 510
35Phe Asn Gly Leu Thr Gly Thr Gly val Leu Thr Pro Ser Ser Lys Arg
518 520 525
Phe Gln Pro Phe Gln €ln Phe Gly Arg Asp Val Ser Asp Phe Thr Asp
530 535 540
Sexr Val Arg Asp Pro Lys Thr Ser Glu Tle Leu Agp le Ser Pro Cys
40545 550 555 560
hla Phe Gly Gly Val Ser Val Ile Thr Pro Gly Thr nsn Ala Ser Ser
565 £70 575
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val Ala Val Leu Tyr Cln Asp Val Asn Cys Thr Asp Val Ser Thr
580 585 530
Zla 1le His Ala Asp Gin Leu Thr Pro ala Trp Arg Ile Tyr Ser Thr
555 ' 500 G605
5Gly Asn Asn Val Phe Glo Thr Gln Ala Gly Cys Leu Ile Gly Ala Glu
€190 615 620
His Val asp Thr Ser Tyr Glu Cys Asp Ile Pro Ile Gly Ala Gly ile
82% 630 635 640
Cys Ala Ser Tyr His Thr val Ser Leu Leu Arg Ser Thr Ser Gln Lys
13 645 650 G5
Ser Ile Val Ala Tyr Thr Met Sexr Leu Cly Ala Asp Ser Ser I[le &la
660 665 670
Tyr Ser Asn Asn Thr Ile Ala Ile Pro Thr Asn Phe Ser Ile Ser ITle
675 680 685
15Thr Thr Glu Val Met Pro val Ser Met Ala Lys Thr Ser Val Asp Cys
650 695 700
Asn Met Tyr Ile Cys Gly Asp Ser Thr Glu Cys Ala Asn Leu Leu Leu
05 710 715 720
Gln Tyr Gly Ser Phe Cys Thr Glp Leu Asn Arg Ala Leu Ser Gly Ile
2C 725 730 735
Ala Ala Glu Gln Asp Arg Asn Thr Arg Glu Val Phe Ala Gln Val Lys
740 745 750
Cln Met Tyr Lys Thr Pro Thr Leu Lys Tyr Phe Gly Gly Phe Asn Phe
755 760 765
258er Gln Ile Leu Pro Asp Pro Leu Lys Pre Thr lys Arg Ser Phe Ile
770 775 780
Glu Asp Leu Leu Phe Asn Lys Val Thr Leu Ala Asp Ala Gly Phe Met
785 796 795 800
Lys Gln Tyr Gly Glu Cys Leu Gly Asp Tle Asn Ala arg Asp Leu Ile
30 805 810 815
Cys Ala ¢Gln Lys Phe Asn Gly'Leu Thr Val Leu Pro Pro Leu Leu Thr
820 825 B30
Agp Asp Met Ile Ala Ala Tyr Thr Ala Ala Leu Val Ser Gly Thr Ala
838 840 345
25Thr Ala Gly Trop Thr Phe Gly Ala Gly Ala Ala Leu 3ln Ile Pro Phe
850 855 860
Ala Met Gln Met Ala Tyr Arg Phe Asn Gly Ile Gly Val Thr Gln Asa
865 870 875 880
Val Leu Tyr Glu Asn Gln Lys Gln Ile Ala Asn Gin 2he Asn Lys Ala
4Q B8% 890 895
Ile Ber Gln Tle Gln Glu Ser Leu Thr Thr Thr Ser Thr Ala Leu Gly
940 905 310
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Lys Lew Gln Asp Val Val Asn Gln Asn Ala Gln ARla Leu Asn Thr Leu

915 ' 220 915
Val Lys Gln Leu Ser Ser Asn Phe Gly Ala Ile Ser Ser Val Lew Asn
@3¢ 935 944
SAsp Ile Leu Ser Arg Leu Asp Lys Val Glu Ala Glw Val Gln 1lle Asp
345 950 §5% 260
Arg Leu Tle Thr Gly Arg Leu Cln Ser Leu Gln Thr Tyr Val Thr Gln
365 S70 975
Gln Leu Ile Arg aAla Ala Glu Ile
19 980

<2105 45

<211> 1174

<212> PRT

15«<213> SRRS coronavirus

«400> 48
Asp Arg Cys Thr Thr Phe Asp Asp Val Gln Ala Pro Asn Tyr Thr Gln

20His Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro Asp Glu Ile Phe Arg
20 28 30
Ser Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe Tyr Ser
35 40 45
Asn Val Thr Gly Phe His Thr Ile Asn His Thr Phe Gly Asn Pro Val
25 50 55 60
Ile Pro Phe Lys Asp Gly Tle Tyr Phe Ala Ala Thr Glu Lys Ser Asn
65 70 75 80
val Val Arg Gly Trp Val Phe Gly Ser Thr Met Asn iAsn Lys Ser Gln
85 90 85
308er Vel Ile Ile Tle Asn Asn Ser Thy asn vVal Val fle Arg Ala Cys
100 148 110
Asn Phe Glu Leu Cys hsp Asn Pro Phe Phe Ala Val 3er Lys Pro Met
115 120 125
Gly Thr Gln Thr His Thr Met Ile Phe Asp Asn Ala Phe Asn Cys Thr -
35 130 135 146
Pne Clu Tyr Ile Ser Asp hla Phe Ser Leu Asp Val Ser Glu Lys Ser
145 150 155 160
Gly Ahsn Phe Lys His Leu Arg Glu Phe Val Phe Lys Asn Lys Asp Gly
165 170 175
40Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile Asp Val Val Arg BAsp
180 185 190
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Leu Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu Pro Leu

Gly Ile Asn Ile Thr asn Phe Arg 2la Ile Leu Thr Ala Phe Ser Pxo
210 215 220
Stla Gln Asp Tle Trp Gly Thr Ser Ala Ala Ala Tyr Phe Val Gly Tyr
225 230 235 240
Leu Lys Pro Thr Thr Phe Met Leu DLys Tyr Asp Glu Asn Gly Thr Ile
245 250 255
Thr Asp Ala Val Asp Cys Ser Gin Rsn Pro Leu Ala Glu Leu Lys Cys
10 . 260 265 270
Ser Val Lys Ser Phe Glu Ile hsp Lys Gly Ile Tyr Gln Thry Ser Asn
275 280 285
Phe Arg Val Val Pro Ser Gly Azp Val Val Arg Phe Pro Asn Ile Thr
290 2958 300
15Asn Leu Cys Pro Phe Qly Glu Val Phe Asn Ala Thr Lys Phe Pro Ser
305 310 315 320
Val Tyr Ala Trp Glu Arg Lys Lys lle Ser Asn Cys Val Ala Asp Tyr
325 330 338
Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly
20 340 345 350
Val Ser Ala Thr Lys Leu A=n Asp Leu Cys Phe Ser Asn Val Tyr Ala
355 360 365
Asp Ser Phe Val val Lys Gly Asp Asp Val Arg dln Ile Ala Pro Gly
37¢ 375 180
25GIn Thr Gly Val Ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe
385 390 395 400
Met Gly Cys Val Leu Ala Trp Asn Thr Arg Asm Ile Asp Ala Thr Ser
405 410 415
Thr Gly Asn Tyr Asn Tyr DLys Tyr Arg Tyr Leu Arg His Gly Lys Leu
30 420 425 430
Arg Pro Phe Glu Arg Asp Ile Ser Asn Val Pro Phe Ser Pro Asp Gly
435 14Q 445
Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu Asn Asp
450 455 460
35Tyr Gly Phe Tyr Thr Thr Thr Gly lle Gly Tyr Gln Pro Tyr Arg Val
485 470 475 480
Val Val Leu Ser Phe Glu Leu Leu Asn Ala Pro Ala Thr Val Cys Gly
485 420 485
Pro Lys Leu Ser Thr Asp Leu Ile Lys Asn Gln Cys Val Asn Phe Asn
40 500 505 510
Phe Asn Gly Leu Thr Gly Thr Gly Val Leu Thr Pro Ser Ser Lys Arg
515 528 525
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®he Gln Pro

rd
jay
[

Gln CGlrn Phe Gly Arg Asp Val Ser Asp Phe Thr Asp
530 535 540
Ser Val Arg Asp Pro Lys Thr Ser Glu Ile Leu Asp Ile Ser Pro (Uys
545 550 555 h60
5Ala Phe CGly Gly val Ser Val Ile Thr Pro Gly Thr &sn Ala S8er Ser
565 570 575
2lu ¥al Rla Val Leu Tyr Gln Bsp Val Asn Cys Thr Rsp Val Ser Thr
580 585 530
Ala Tle His Ala Asp Gln Leu Thr Pro &la Trp Arg lle Tyr Ser Thr
10 595 600 c0b
Gly Asn Asn Val Phe Gln Thr Glin hAla @Gly Cys Leu Ile Gly Ala Glu
610 618 620
His Val RAsp Thr Ser Tyr Glu Cys hep Ile Pro Ile Oly Ala Gly Ile
825 630 635 640
15Cys Ala Ser Tyr His Thr Val Ser Leu Leu Arg Ser Thr Ser Gln Lys
645 650 655
Ser Ile Val Ala Tyr Thr Met Ser Leu Gly Ala Asp Ser Ser Ile RAla
ged 665 670
Tyr Ser Asn Asn Thr Ile ala Tle Pro Thr Asn Phe Ser Tle Ser Ile
20 875 680 685
Thr Thr Glu val Met Pro val Ser Met Ala Lys Thr Ser val Asp Cys
690 695 700
Asn Mat Tyr Ile Cys Gly Asp Ser Thr Glu Cys Ala Asn Leu Leu Lew
745 710 718 720
72561ln Tyr Gly Ser Phe Cys Thr Gln Leu Asn Arg Ala Leu Ser Gly Ile
725 T30 735
Ala Ala Glu Gln Asp Arg Bsn Thr arg Glu Val Phe Ala Gln Val Lys
740 745 750
Gln Met Tyr Lys Thr Pro Thr Leu Lys Tyr Phe Gly Gly Phe hsn Fhe
30 7558 760 T€5
Ser Gln Ile Leu Pro Asp Pro Leu Lys Pro Thr Lys Arg Ser Phe Ile
770 775 780
Glu Asp Leu Leu Phe Asn Lys Val Thr Leu Ala Asp Ala Gly Phe Met
7835 790 795 BOO
35Lys Gln Tyr Gly Glu Cys Leu Gly Asp Ile Asn Ala Arg Asp Leu Ile
05 510 815
Cys Ala Gln Lys Phe Asn Gly Leu Thr Val Leu Pro Pro Leu Leu Thr
820 825 830
L8p Asp Met Ile Ala Ala Tyr Thr Ala Ala Leu Val 3exr Gly Thr Ala
4Q 835 840 B45
Thr Ala Gly Trp Thr Phe Gly Ala Gly Ala Ala Leu Zln Ile Pro Phe
B5Q BLS5 860



WO 2005/010034

Ala
865

Val

Cye
Gly

1025
Fhe

25Arg
Arg
Ser

30
Asp
1105
Tyr

3501y

Asn

Met Gln

eu Tyr

Ser Gln

Leu Cln

215
Lys @ln
930

[le Leu

Leu Tle

Leu Ile

Lys Met
995
Cly Lys
1010
val val

Thr Thr

¢lu Gly

Asn Phe

107%

Gly Asn
1090

Fro Leu
Phe Lys

Ile Asn

Glu val

1155

PCT/USZONN23ILS

55

Met Ala Tyr Arg Phe Asn Gly Ile Gly Val Thr @Gln Asn
870 875 g480
Glu Agn CGln Lys Gln 1le Ala Asn dln Phe Asn Lys Ala
885 830 a9s
Ile Gln Glu Ser Leu Thr Thr Thy Ser Thry Ala Leu Cly
300 9495 910
Asp Val val Agn Gln Asn Ala Gln Ala Leu Asn Thy Leu
920 g5
Lel Ser Ser Asn Phe Gly Ala Tle Ser Ser Val Leu Asn
93% 240
Ser Arg Leu Asp Lys Val Glu Ala Glu val Gln ile Asp
EL 955 960
Thr Gly Arg Leu Gin Ser Leu Gln Thr Tyr Val Thr Gln
965 2970 975
Arg Ala Aala CGlu Tle Arxg Ala Ser Ala Asn Leu Ala Ala
S8 985 950
Ser Glu Cys Val Leu Gly Gln Ser Lys Arg val Asp Phe
_ 1000 1205
Gly Tyr His Leu Met Ser Phe Pre Gln Rla Ala Pro His
icl1ls 1020
Phe Leu His Val Thr Tyr Val Pro Ser Gln Glu Arg Asn
1030 1035 1040
Bla Pro Rla Ile Cys His Glu Gly lys Ala Tyr Phe Pro
1045 1050 1055
val Phe Val Phe Asn Cly Thr Ser Trp Phe Ile Thr Gln
1069 1065 1070
rhe Ser Pro Gln Ile Ile Thr Thr Asp Asn Thr pPhe Val
1080 1085
Cvs Asp val Val Ile Gly Ile Ile Asn Asn Thr val Tyr
1095 1100
Gln Pro Glu Leu Asp Ser Phe ILys Glu Glu Leu Asp Lys
111¢ 1215 1120
Asn His Thr Ser Pro Asp Val Asp Leu Gly Asp Ile Ser
1125 1130 1135
Ala Ser Val val asn Lle Gln Lys Glu ile Asp Arg leu
1140 1145 13150
Ala Lys Asn Leu Asn Glu Ser Leu Ile Asp Leu Gln Glu
1160 1165

Leu 3ly Lys Tyr Glu Gln

40

1170
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<210 BQ
<311> 260
<212> PRT

«213> SARS coronavirus

<400 50
hsp Arg Cys Thr Thr Phe Asp Rsp Val Gln Ala Pro asn Tyr Thr Gln

His Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro Asp (lu Ile FPhe Arg
10 20 2 3¢
Ser Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe Tyr Ser
35 40 5
Asn Val Thr Cly Phe His Thr Ile Asn His Thr Phe Gly Asn Pro Val
50 E& s0
15Ile Pro Phe Lys Asp Gly Ile Tyr Phe Ala Ala Thr Glu Lys Ser Asn
65 70 75 geo
val Val Arg 31y Trp Val Phe Gly Ser Thr Met Asn 4sn Lys Ser Gln
8% 50 a5
Ser Val Tle Ile Ile Asn Asn Ser Thr Asn Val Val Ile Arg Ala Cys
20 160 105 11¢C
Asn FPhe Glu Leu Cys Asp Asn Pro Phe Phe Ala Val Ser Lys Pro Met
115 120 125
Gly Thr Gln Thr His Thr Met Ile Phe Asp Asn Ala Phe Asn Cys Thr
130 135 146
25Prhe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser
145 150 155 160
Gly Asn Phe Lya His Leu Arg @lu Phe Val Phe Lys Zsn Lys Asp Gly
165 170 175
Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile Asp Val Val Arg Asp
30 180 185 126
Leu Pro S8er Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu Pro Leu
195 200 =05
Gly Ile Asn Ile Thr Asn Phe Arg ala Ile Leu Thr Lla Phe Ser Pro
210 215 220
3534la Gin Asp Ile Trp Gly Thr Ser Ala Ala Ala Tyr Phe Val Gly Tyr
225 230 235 240
Leu Lys Pro Thr Thr Phe Met Leu Lys Tyr Asp Glu Zsn Gly Thr Ile
245 250 255
Thr Asp Ala val
40 260
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<210 51
<211 430
<212» PRT

<213s SARS coronavirus

<4Q00> 51

Asp Arg Cys Thr Thr Phe Asp Asp Val Gln Ala Pro asn Tyr Thr Gln
1 S 190 15

Kis Thr Ser Ser Met Arg Gly Vval Tyr Tyr Pro Asp

Y]

lu Tle Phe Arg

Ser Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu 2ro Phe Tyr Ser
35 40 45
Asn Val Thr Gly Phe His Thry Ile Asn His Thy Phe 3ly Asn Pro Val
50 55 a0
15Ile Prc Phe Lys Asp Gly Ile Tyr Phe Ala Ala Thr 3lu Lys Ser Asn
65 70 75 80
Val Val Arg Gly Trp Val Phe Gly Ser Thr Met Asn Asn Lys Ser Gln
as 90 95
Ser Val Ile Ile Tle Asn Asn Ser Thr Asn Val Val Ile Arg Ala Cys
20 100 148 110
Asn Phe Clu Leu Cys Asp Asn Pro Phe Phe Ala Val Ser Lys Pro Met
115 120 125
Gly Thr Gln Thr His Thr Met Ile Phe Asp Asn &la Phe Asn Cys Thr
130 135 1490
25Phe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser
145 150 155 160
Gly Asn Phe Lys His Leu Arg Glu Phe Val Phe Lys Asn Lys Asp Cly
165 170 175
Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile Asp Val Val Arg Asp
30 180 185 190
Leu Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu Pro Leu
195 2060 205
Gly Tle Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe Ser Pro
210 215 220
35A&la Gln Asp Tlie Trp Gly Thr Ser Ala Ala Ala Tyr Phe Vel Gly Tyr
225 230 235 240
l.eu Lys Proc Thr Thr Phe Met Leu Lys Tyr Asp Glu Asn Gly Thr Ile
245 250 255
Thr Asp Bla val Asp Cys Ser Gln Asn Pro Leu Ala Glu Leu Lys Cys
40 260 265 270
Ser Val Lys Ser Phe Glu Ile Asp Lys Gly Ile Tyr Gln Thr Ser Asn
275 280 285
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Phe Arg Val Val Pro Ser Gly Asp Val Val Ary Phe Pro Asn Ile Thr
280 285 | 300
Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Lys Phe Pro Ser
305 310 315 320
5Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Agn Cys Val Ala Asp Tyr
325 330 335
Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly
340 345 350
Val Ser Ala Thr Lys Leu Rsn Asp Leu Cys Phe Ser Asn Val Tyr Ala

10 356 360 165
Asp Ser Phe Val Val Lys Gly Asp Asp Val Arg Gln Ile Ala Pro Gly
370 375 380
Gin Thr Gly val ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe
385 330 385 400

15Met Cly Cys Val Lew Ala Trp Asn Thr Arg Asn Ile Asgp Ala Thr Ser
405 410 415
Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly
420 425 430

25<400> 52
Agp Arg Cys Thr Thr Phe Asp Asp Val Gln Ala Pr¢ Asn Tyr Thr Gln
1 5 e i5
His Thr Ser Ser Met Arg Gly val Tyr Tyr Pro Asp 3lu Ile Pha Arg
20 25 30
308er Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe Tyr Ser
35 49 45
Asn vVal Thr Gly Phe His Thr Ile Asn Hig Thr Phe Gly Asn Pro Val
50 55 60
Ile Pro Phe Lys Asp Cly Ile Tyr Phe Ala aAla Thr Glu Lys Ser Asn
3565 70 75 80
val val Arg Gly Trp Val Phe Gly Ser Thr Met Asn Asn Lys Ser Glo
B5 g0 9L
Ser Val Ile Ile Yle Rsn Asn Ser Thr Asn Val Val Ile Arg Rla Cys
100 105 110
40Asn Phe Glu Leu Cys Rsp Asn Pro Phe Phe Ala Val Ser Lys Pro Met
115 120 125
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Gly Thr Gln Thy His Thr Met Ile Phe Asp Asn Ala Phe Asn Cys Thr
1390 135 140
Phe Clu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val Ser Glu Lys Ser
145 150 155 160
531y Asn Pne Lys His Leu Avg Glu Phe Val Phe Lys fsn Lys Asp Gly
165 17¢ 175
Phe Leu Tyr Val Tyr Lys Gly Tyr Gln.Pro ile Asp Val val Arg Asp
180 185 190
Lzu Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu bro Leu
10 155 200 205
Gly Ile Asn 1le Thr Asn Phe Arg Ala Ile Leu Thr ala Phe Ser Pro
219 2135 220
Ala Gln Asp Ile Trp Gly Thr Ser Ala Ala Ala Tyr Phe val Gly Tyr
225 230 2135 240
15Leu Lys Pro Thr Thr Phe Mat Leu Lys Tyr Asp Glu Asn Gly Thr Ile
245 250 2585
Thr Asp Ala Val Asp Cys Ser Glm Asn Pro Leu Ala Glu Leu Lys Cys
2560 265 270
Ser Val Lys Ser ?he Glu Ile Asp Lys Gly Ile Tyr Gln Thr Ser Asn
20 275 280 285
Phe Arg Val Val Pro Ser Gly Aszp Val Vval Arg Phe Pro Asn Ile Thr
29D 295 300
Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Lys Phe Pro Ser
34035 3190 315 320
25Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Asn Cys Val Ala Asp Tyr
iz28 3390 335
Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cvs Tyr Gly
340 345 350
Val Ser Ala Thr Lys Leu Asn asp Leu Cys Phe Ser Asn Val Tyr Ala
30 355 350 365
Asp Ser Phe Val val Lvs Gly Asp Asp Val Arg Gln ile dAla Pro Gly
370 375 380
Gln Thr Gly val Ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe
385 390 385 400
3sMet Gly QCys Val Leu Ala Trp Asn Thr Arg Asn lle Asp &la Thr Ser
405 410 415
Thr Gly aAsn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly Lys Leu
420 425 430
Arg Pro Phe Glu Arg Asp Ile Ser Asn Val Pro Phe Ser Pro Asp Gly
40 435 440 445
Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu Asn Asp
459 455 160
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Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln EFro Tyr Arg Val

465 470 175 480
Val val Leu Ser Phe Gluy Leu Leu Asn Ala Pro Ala Thr Val Cys Gly
485 490 485
SPre Lys Leu Ser Thr Asp Leu Ile Lys Asn Gln Cys val Asn Phe Asn
500 505 510
Phe Asn Gly Leu Thr Gly Thr Gly Val
535 520
10<210> 53
«211= 777
<212= PRT

«213> Artificial Sequence

152220
<223> Synthetic sequence of amino acids 17-757 < SEQ ID NO:1 plus an
N-terminal mouse K chain leader sequence and a C-terminal myc

epitcope and a polyhistidine tag

20<400> 53

Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
1

&3]

ic 15
Gly Ser Thr Gly Asp Asp Arg Cys Thr Thr Phe Asp Asp Val Gln Ala
20 25 30
25Pro Asn Tyr Thr Gln His Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro
35 40 15
&sp Glu Ile Phe Arg Ser Asp Thr Leu Tyr Leu Thr 3ln Asp Leu Phe
50 55 60
Leu Pro Phe Tyr Ser aAsn vVal Thr Gly Phe His Thr Ile Asn His Thr
3065 70 75 80
Fhe Gly Asn Pro Val Ile Pro Phe Lys Asp Gly Ile Tyr Phe Ala Ala
‘ 85 90 95
Thr Glu Lys Ser Asn Val Val Arg Gly Trp Val Phe Gly Ser Thxr Met
100 105 110
35450 Asn Lys Ser Gln Ser val Ile Ile Ile Asn Asn Ser Thr Asn Val
115 120 125
Val Tle Arg Ala Cys Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala
130 135 144
Val Ser Lys Pro Met Gly Thr Gln Thr His Thy Met Ile Phe Asp Asn
40145 150 155 160
Ala Phe Asn Cys Thr Phe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp
165 170 175
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Val Ser Glu Lys Ser Gly Asn Phe Lys His Leu Arg Glu Phe Val Phe
180 185 190
Lys Asn Lys Asp Gly Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile
195 200 205
Shsp Val Val Arg Asp Leu Pro sSer Gly Phe Asn Thr Leu liys Pro Ile
210 2.5 220
Phe bys Leuw Pro Leu Gly Ile Rst Ile Thr Asn Phe hrg Ala Ile Leu
225 230 235 240
Thr Ala Phe Ser Pro Ala Gin Asp Ile Trp Gly Thyr Ser Ala Ala Ala
10 245 250 255
Tyr Phe Val Gly Tyr Ley Lys Pro Thr Th» Phe Met Leu Lys Tyr Asp
260 265 270
Glu Asn Gly Thr Ile Thr Asp Ala Val Asp Cys Ser Gln Asn Pro Leu
275 280 285
15Ala Glu Leu Lys Cys 8Ser Val Lys Ser Phe Clu Ile Asp Lys Gly Ile
290 295 300
Tyr Gln Thr Ser Asn Phe Arg val Val Pro Ser Gly hsp val val Arg
305 310 315 320
Phe Pro Asn Ile Thyr Asn Leu Cys Pxro Phe Gly CGlu Val Phe Asn Ala
20 325 336 335
Thr Lys Phe Pro Ser Val Tyr Rla Trp Glu Arg Lys Lys Ile Ser Asn
340 345 350
Cys Val Ala Asp Tyr Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr
355 350 365

[N
o
g
[=p
0]

t
©

Cys Tyr Gly Val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe
375 380

Ser Asn Val Tyr Ala Asp Ser Phe Val Val Lys Gly isp Asp Val Arg

385 390 395 400

Gln Ile Ala Pro Gly Gln Thr Gly Val Ile Ala Asp Tyr Asn Tyr Lys

30 405 410 415

.

w
~J
o

Leu Pro Asp Asp Phe Met Gly Cys vVal Leu Ala Trp hAsn Thr Arg Asn
429 425 430
Ile asp Ala Thr Ser Thr Cly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu
435 4490 445
35Arg His Gly Lys Leu Arg Pro Phe Glu Arg Asp Ile Ser Asn Val Pro
450 455 160
Phe Ser Pro Asp Gly Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr
465 470 475 480
Trp Pro Leu Asn Asp Tyr Gly Phe Tyr Thr Thr Thrx Gly Ile Gly Tyr
40 485 450 495
Gln Pro Tyr Arg Val Val Vval Leu Ser Phe Glu Leu Leu Asn Ala Pro
500 505 510
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Ala Thr val Cys Gly Pro Lys Leu 3er Thr Asp Leu Ile Lys Asn Gln
515 520 525
Cys Val Asn Phe Asn Phe Asn Gly Leu Thr Gly Thr Cly val Leu Thr
530 535 540
5Pro Ser Ser Lys Arg Phe Gln Pro Phe Gln Cln Phe Gly Arg Rsp Val
5465 S50 555 560
Ser Asp Fhe Thr Asp Ser Val Arg Asp Pro Lys Thr Ser Glu Ile Leu
565 570 575
Asp Tle Ser Pro Cys Ala Phe $ly Gly Val Ser val Ile Thr Pro Gly
10 580 585 590
Thr Asn dla Ser Sexr Glu Val Ala Val Leu Tyr Gin asp Val Asn Cys
59% 600 605
Thr &sp Val Ser Thr Ala Ile His Ala Asp Gin Leu Thr Pro Ala Trp
610 615 620
15Arg Ile Tyr Ser Thy Gly Asn Asn Val Phe Gln Thr Sln ala Gly Cys
825 630 635 _ 640
Leu Ile Gly Ala Glu Ris Val Asp Thr Ser Tyr Glu lys Asp Ile Pro
645 550 655
Ile Gly Ala Gly Ile Cys Ala Ser Tyr His Thr Val Ser Leu Leu Arg
20 660 685 670
Ser Thr Ser Glin Lys Sexr Ile val Ala Tyr Thr Met Ser Leu Gly Ala
675 &8¢ 685
Agp Ser Ser Ile Ala Tyr Ser hsn Asn Thr Ile Ala lle Pro Thr Asn
690 6395 700
25Phe Ser Ile Ser Ile Thr Thr Glu Val Met Pro Val Ser Met Ala Lys
705 710 715 720
Thr Ser Val Asp Cys Asn Met Tyr Ile Cys Gly Asp 8er Thr Glu Cys
725 730 735
Ala Asn Leu Leu Leu Gln Tyr Gly Ser Phe Cys Thr Glun Leu Asn Arg
3C 740 745 750
Ala Leu Ser Gly Ile Ala Ala CGlu Gln Glu Gln Lys beu Ile Ser Glu
155 760 765
Glu Asp Leu His His His His His His
770 775
35
<210= b4
<211> 287
<212> ERT
«213> artificial Sequence
40
<220>
<223> Synthetie sequence of amino acids 17-276 »f SEQ ID NO:l plus an
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N-terminal mouse K chain leader seguence and a C-terminal myc

epltope and a polyhistidine tag

«<100> 34

5Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val FPro

Gly Ser Thr Gly Asp Asp Arg Cys Thr Thr Phe Agp Asp Val Gln Ala
20 25 30
Pre Asn Tyr Thr Gln His Thr Ser Ser Met Arg Gly val Tyr Tyr Pro
20 3k 40 35
2sp Glu Ile Phe Arg Ser Asp Thr Leu Tyr Leu Thr 3ln Asp Leu Phe
50 55 60
Leu Pro Phe Tyr Ser Asn Val Thr CGly Phe His Thr Ile Asn His Thr
&5 70 75 80
15Fhe Gly Asn Pro Val Ile Pro Phe Lys Asp Gly Ile Tyr Phe Ala Ala
85 90 85
Thr Glu Lys Ser Asn Val Val Arg Gly Trp Val Phe Gly Ser Thr Met
10¢ 105 110
Asn Asn Lys Ser Gln Ser Val Ile Ile Ile Asn Asn Ser Thr Asn Val
20 115 120 125
Val Ile Arg &la Cys Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala
130 135 140
Val Ser Lys Pro Met Gly Thr Gln Thr His Thr» Met Ile Phe Asp Asn
145 150 155 150
25Ala Phe Asn Cys Thr Phe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp
185 170 178
Val Ser Glu Lys Ser Gly Asn Phe Lys His Leu Arg Glu Phe Val FPhe
180 135 120
Lys Asn Lys Asp Gly Phe Lzu Tyr Val Tyr Lys Gly Tyr Gln Pro Iie
306 155 200 205
Asp val val Arg Rsp Leu Pro Ser Qly Phe Asn Thr Leu Lys Pro Ile
2190 215 220
Phe Lys Leu Pro Leu Gly Ile Asn Ile Thr Asn Phe Arg Ala Tle Len
225 230 235 240
35Thr Ala Phe Ser Pro Ala Gln Asp Ile Trp Gly Thr Ser Ala Ala Ala
245 250 255
Tyr Phe Val Gly Tyr Leu iys Pro Thr Thr Phe Met Leu Lys Tyr Asp
260 265 270
Glu Asn Gly Thr Ile Thr asp Ala val Glu Gln Lys Leu Ile Ser Glu
40 275 280 285
Glu Asp Leu His His His His His Hisgs
250 285
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<210> 55
<211» 558
<212> PRT
213> Artificial Sequence
5
<22Q>
<223> A synthetic seqguence of amino acids 17-537 of SEQ ID NO:1 plus an
N-terminal mouse K chain leader seguence ard a C-terminal myc
epitope and a pelyhistidine tag
10
<400> 55

Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
1 5 10 15
Gly Ser Thr Gly Asp Asp Arg Cys Thr Thr Phe Asp hep Val Gln Ala
15 20 25 30 4
Pro Asn Tyr Thr Gln His Thr Ser Ser Met Arg Gly Val Tyr Tyr Pro
35 40 45
Asp Glu Ile Phe Arg Ser Asp Thr Leu Tyr Leu Thr 31ln Asp Leu Phe
50 55 60
20Leuw Pro Phe Tyr Ser ARsn Val Thr Gly Phe His Thr Tle Asn His Thr
65 70 75 80
Phe Gly Asn Pro Val Ile Pro Phe Lys Asp Gly Ile Tyr Phe Alé Ala
85 S0 85
Thy Glu Lys Ser Asn Val val Arg Gly Trp Val Phe 2ly Ser Thr Met
25 100 105 110
Asn Asn Lys Ser Gln Ser Val Ile Ile Ile Asn Asn Ser Thr Asn Val
115 120 125
val Ile Arg Ala Cys Asn Phe Glu Leu Cys Asp Asn Pro Phe Phe Ala
130 135 140
30Val Ser Lys Pro Met Gly Thr Gln Thr His Thr Met Ile Phe Asp Asn
145 150 155 160
Ala Phe Asp Cys Thr Phe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp
165 170 175
Val Ser Glu Lys Ser Gly asn Phe Lys His Leu Arg Glu Phe val Phe
35 180 185 190
Lys Asn Lys Asp Gly Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Preo Ile
195 200 2058
Asp Val Val arg Asp Leu Pro Sex Gly Phe Asn Thr Leu Lys Pro Ile
210 215 220
40Phe Lys Leu Pro Leu Qly Ile Asn Ile Thr Asn Phe Arg Ala Ile Leu
225 230 235 240
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Thr Ala Phe Ser Pro Ala Glrn Asp Ile Trp Gly Thr 3er Ala Ala Ala
245 . 250 255
Tyr Phe vVal dly Tyr Leu Lys Pro Thr Thy Phe Met Leu Lys Tyr Asp
260 265 270
5Giu Asn Gly Thr Ile Thr Asp Ala Val Asp Cys Ser 3In Asn Pro Leu
275 280¢ 285
Ala Glu Leu Lys Cys Ser Val Lys Ser Phe Glu Ile Asp Lys Gly Ile
280 285 300
Tyr Gln Thr Ser Asn Phe Arg Val Val Pro Ser Gly Agp val Val Arg
10205 310 315 120
Phe Prov Asn

—
]

le Thr asn Leu Cys Pro Phe Gly Glu val Phe Asn Ala
325 33¢ 335
Thr Lys Phe Pro Ser Val Tyr Ala Trp Glu Arg Lys Lys Jle Ser Asn
340 345 350
15Cys Val Ala Asp Tyr Ser val Leu Tyr Asn Ser Thr Phe Phe Ser Thr
355 3690 3g5
Phe Lys Cys Tyr Gly Val Ser ala Thr Lys Leu Asn Asp Leu Cys Phe
370 375 380
Ser Asn vVal Tyr Ala Asp Ser Phe Val Val Lys Gly Asp Rsp Val Arg
20385 390 395 400
Gln Ile ala Pro Gly Gln Thr Gly Val Tle Ala Asp Tyr Asn Tyr Lys
105 410 415
Leu Pre Asp Asp Phe Met Gly Cys Val Leuw Ala Trp Asn Thr Arg Asn
4290 125 430
251le Asp Ala Thr Ser Thr Gly Asn Tyr Asn Tyr Lys I'yr Arg Tvyr Leu
435 440 145
Arg His CGly Lys Leu Arg Pro Fhe Glu Arg Asp Ile 3er Asn Val Pro
450 455 460
Phe Ser Pro Asp Gly Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr
30465 470 475 " 4B0
Trp Pro Leu Asn Asp Tyr Gly Phe Tyr Thr Thr Thr 31y Ile Gly Tyr
485 490 405
Gin Pro Tyr Arg Yal Val val Leu Ser Phe Glu Leu Leu Asn Ala Pro
560 505 510
35ada Thr val Cys Gly Pro Lys Leu Ser Thr Asp Leu Ile Lys Asn Gln
518 520 525
Cys Val Asn Phe Asn Phe Asn Gly Leu Thr Gly Thr 3ly Val Glu Gln
530 ‘ 535 540
Lys Leu Ile Ser Glu Glu Asp Leu His His His His #His His
40845 550 555
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<210> 5§

<211> 739

<212> PRT

<213> Artificial Seguence
5

<220

<223> A synthetic sequence of amino acids 17-756 ¢f SEQ ID NO:1

without a signal peptide at the ¥-terminus

10<400Q0> 586
hAsp aArg Cys Thr Thr Phe Asn Asp Val Gln Ala Pro Asn Tyr Thr Glo

Hig Thr Ser Ser Met 2Arg Gly Val Tyr Tyr Pro Asp (lu Ile Phe Arg
2Q 25 30
158er Asp Thr Leu Tyr Leu Thr Gln Asp Leu Phe Leu Pro Phe Tyr Ser
35 40 45
Zsn Val Thr Gly Phe His Thr Ile Asn His Thr Phe Gly Asn Pro Val
50 55 60
Ile Pro Phe Lys Asp Gly lle Tyr Phe Ala Ala Thr (Glu Lys Ser Asn
2065 70 75 80
val Val Arg Gly Trp Val Phe Gly Ser Thr Met Asn Asn Lys Ser Gln
85 90 95
Ser Val Ile Ile Ile Asn Asn Ser Thr Asn Val Val 7le Arg Bla Cys
150 105 114Q

b

25A5n Phe Glu Leu Cys Rsp Asn Pro Phe Phe Ala Val Ser Lys Pro Met
115 120 125
Gly Thr Gln Thr His Thr Met Ile Phe Asp Asn Ala Phe Asn Cys Thr
130 ) 135 140
Phe Glu Tyr Ile Ser Asp Ala Phe Ser Leu Asp Val sSer Glu Lys Ser
30145 150 155 160
Gly Asn Phe Lys Hies Leu Arg Glu Phe Val Phe Lys hsn Lys Asp Gly
165 170 175
Phe Leu Tyr Val Tyr Lys Gly Tyr Gln Pro Ile Asp Val val Arg Asp
180 185 130
35Leu Pro Ser Gly Phe Asn Thr Leu Lys Pro Ile Phe Lys Leu Pro Leu
195 200 2058
Giy Ile Asn Ile Thr Asn Phe Arg Ala Ile Leu Thr Ala Phe Ser Pro
210 215 220
Ala Cln Asp Ile Trp Gly Thr Ser Ala Ala Ala Tyr ?he val Gly Tyr
40225 230 215 240
Leu Lys Pro Thr Thr Phe Met Leu Lys Tyr Asp Glu Asn Gly Thr Ile
2458 250 255
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Thr Asp Ala Val Asp Cys Ser Gln Asn Pro Leu Ala Glu Leu Lys Cys
260 265 270
Ser val Lys Ser Phe Glu Ile Asp Lys Gly Ile Tyr 3in Thr Ser Asn
275 2810 285
GFhe Arg val Val Pro Ser Glv Asp Val Val Arg Phe Pro Asn Ile Thr
290 295 300
Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Lys Phe Proc Ser
305 3l0 31k 320
Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Asn Cys Val Ala Asp Tyr
10 325 330 335
Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly
340 P Y 350
Val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn Val Tyr Ala
358 360 365
1525p Ser Phe Val val Lys Gly Asp Asp Val Arg Gln Ile Ala Pro Gly
370 375 380
Gln Thr Gly Val Ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp Asp Phe
388 3590 358 400
Met Gly Cys Val Leu Ala Trp Asn Thr Arg Asn Ile Asp Ala Tar Ser
20 405 410 415
Thr Gly Asn Tyr Asn Tvr Lys Tyr Arg Tyr Leu Arg His.Gly Lys Leu
420 425 430
Arg Pro Phe Glu Arg Asp Ile Ser Asn Val Pro Phe Ser Pro Asp Gly
435 440 445
2%Lys Pro Cys Thr Pre Pro Ala Leu Asn Cys Tyr Trp Prc Leu Asn Asp
450 455 460
Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Glh Pro Tyr Arg Val
465 474 475 489
val Val TLeu Ser Phe Glu Leu Leu Asn Ala Pro Ala Thr Vali Cys Gly
30 485 490 495
Pro Lys Leu Ser Thr Asp Leu Ile Lys Asn Gln Cys Val Asn Phe Asn
500 505 510
Asn Gly Leu Thr Giy Thr Gly val Leu Thr Pro Ser Sexr Lys Arg
515 520 525
35Phe Cln Pro Phe Gln Gln Phe Gly Arg Asp Val Ser Asp Phe Thr Asp
530 535 540
Ser Val'Arg ASp Pro Lys Thr Ser Glu Ile Leu Asp Ile Ser Pro Cys
545 550 555 560
ARlz Phe Gly Gly Val Ser Val Ile Thr Pyro Gly Thr Asn Ala Sex Ser
4Q 565 570 578
Glu Val Ala val Leu Tyr Gln aAsp Val Asn Cys Thr Asp Val Ser Thr
580 585 530

J
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Ala Ile Hig Ala Asp Gln Leu Thr Pro Ala Trp Arg [le Tyr Ser Thr
595 600 308
Gly Asn Asn Val Phe Glno Thr Gln Ala Gly Cys Leu I[le Gly Ala Glu
&1¢ 615 620

=
T

o
[,
n

[

val Asp Thr Ser Tyr Glu Cys Asp Ile Pro Ile 3ly Ala Gly Ils
630 &35 640
5 Alz Ser Tyr His Thr val Ser Leu Leu Arg Ser Thr Ser Gln Lys
645 650 655
Ser Ile Val Ala Tyr Thr Met Ser Leu Gly Ala Asp Ser Ser Ile Ala
10 660 €65 670
Tyr Ser Asn Asn Thr Ile Ala Ile Pro Thr Asn Phe Ser Ile ser Ile
675 680 685
Thr Thr Glu Val Mct Pro vVal Ser Met Rla Lys Thr Ser Val Asp Cys
690 695 700

Q
o7
n

15Asn Met Tyxr Ile Cys Gly Asp Ser Thr Glu Cys Ala Asa Leu Leu Leu
705 710 715 720
Gln Tyr Gly Ser Phe Cysg Thr Gln Leu Asn Arg Ala Leu Ser Gly Ile
725 T30 735
Ala Ala Glu

<210 57
<211> 265
<212» PRT

o
o

2213» Artificial Sequence

<220

<223> A synthetic sequence of amino acids 272-537 of SEQ ID NO:1

30<400> 57
Ile Thr 2sp Ala Val Asp Cys Ser Uln Asn Pro Leu Ala Glu Leu Lys
1 5 10 15
Cys Ser Val Lys Ser Phe Glu fle Asp Lys Gly Ile Tyr Gln Thr Ser
20 25 30
35Agsn Phe Arg val Vval Pro Ser Gly Asp Val val Arg Phe Asn Ile Thr
is 40 45
Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr Lys Fhe Pro Ser
50 55 60
val Tyr Ala Trp Giu Arg Lys Lys Ile Ser Asn Cys Val Ala Asp Tyr
4065 70 75 BO
Ser Val Leu Tyr Bsn Ser Thr Phe Phe Ser Thr Phe Lys Cys Tyr Gly
85 S0 95
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Val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn Val Tyr Ala
100 105 110
Asp Ser Phe Val Val Lys Gly Asp Asp Val Arg Gln Ile Ala Pro Gly
115 120 125
5G1ln Thr Gly val Ile Ala Asp Tyr Asm Tyr Lys Leu 2ro Asp Asp Phe
130 135 140
Met Gly Cys Val Leu Ala Trp Asn Thr Arg Asn Ile Asp Ala Thr Ser
148 150 155 180
Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly Lys Leu
10 165 170 175
Arg Pro Phe Glu Arg Asp Ile 3er Asn Val Pro Phe Ser Pro Asp Gly
180 185 i9¢
Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu Asn Asp
195 200 205
18Tyx Cly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Cln Pro Tyr Arg Val
21¢ 215 220
Val val Leu Ser Phe Glu Leu Leu Asn Ala Pro Ala Thr val Cys Gly
225 230 235 240
Pro Lys Leu Ser Thr Asp Leu Ile Lys asn Gln Cys Val &sn Phe Asn
20 245 250 255
Phe Asn Gly Leu Thr Gly Thr Gly Val
260 265

<210> 68
25<211> 17
212> PRT

«213» SAR3 coronavirus

<200 58
30Asp Val Gin Ala Pro 2sn Tyr Thr Gln His Thr Ser Ser Met Arg Gly
1 5 10 15
Cys

35<210> 59
<211> 15
<212> FRT

<213> SARS coronavirus

£0<400> 59
Pro Ser Ser Lys Arg Phe CGln Pro Gln Gln Phe Gly Arg Asp Cys
1 5 10 15
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<210» 60
<211> 16
<212» PRT
<213> SARS coronavirus
5
<400 69
et Phe Tle Phe Leu Leu Phe Leu Thr Leu Thr Ser (ly Ser Asp Leu
1 5 10 i5

10<210> 61
<211> 2358
<212 PRT

<213> Artificial Sequence

15<220>
«223% A synthetic sequence of aminc acids 303-537 of S5EQ ID NO:1l

containing the receptor binding domain

«100> 61

20Ser Asm Phe Arg Val Val Pro Ser Gly Asp Val val Arg Phe Pro Asn
1 5 10 15
Ile Thr Asn Leu Cys Pro Phe Gly Glu val Phe Asn Ala Thr Lys Phe
20 25 30

Pro Ser Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser Asn Cys Val Ala
25 35 40 45

hgp Tyr Ser Val Leu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys

50 %) &0
Tyr Gly Val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn Val

30Tyr Ala Asp Ser Phe Val val Lys Gly pPsp Asp Val Arg Gln Ile RAla
85 20 95
Pro Gly Gln Thr Gly Val Ile Rla aAsp Tyr aAsn Tyr Lys Leu Pro Asp
140 165 110
Asp Phe Met Gly Cys Val Leu Ala Trp Asn Thr Arg Asn Ile Asp Ala
35 115 120 125
Thr Ser Thr CGly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly
130 135 140
Lys Leu Arg Pro Phe Glu Arg Asp Ile Ser Asn Val Pro Phe Ser Pro
145% 150 155 160
40hsp Gly Lys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu
165 179 175
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Asn Asp Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln Pro Tyr
180 185 190
Arg Val val Val Leu Ser Phe @lu Leu Leu Asn Ala Pro &la Thr Val
125 200 205
5Cys Gly Prao Lys Leu Ser Thr Asp Leu Ile Lys Asn dln Cys Val Asn
2190 215 22¢
Phie Asn Phe Asn CGly Leu Thr Gly Thr Gly val

(o)
[
[#al

230 235

10210 62
«211> 1%9
<212> PRT

<213> Artificial Seguence

15<220>
<223> A synthetic sequence cof amino acids 319-517 of SEQ 1D NO:1
contalning the receptor binding domain
<400> 62

Z0Tle Thr Asn Leu Cys Pro Phe Gly Glu Val Phe Asgn Ala Thr Lys Phe
1 5 16 15
Pro Ser Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser asan Cys Val Ala
20 25 30
Asp Tyr Ser Val Teu Tyr Asn Ser Thr Phe Phe Ser Thr Phe Lys Cys

Tyr Gly Val Ser Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asn Val
56 55 60
Tyr Ala Asp Ser Phe Val Val Lys Gly Asp Asp Val Arg Gln Ile Ala
65 70 75 80
30Prc Gly Gln Thr Gly Val Ile Ala Asp Tyr Asn Tyr Lys Leu Pro Asp
85 20 S5
Asp Phe Met Gly Cvs Val Leu Ala Trp Asn Thr Arg Asn Ile Asp Ala
100 105 110
Thr Ser Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly
35 115 120 125
Lys Leu Arg Pro Phe Glu Arg Asp Ile Ser Asn Val Pro Phe Ser Pro
130 135 140
Asp Gly Liys Pro Cys Thr Pro Pro Ala Leu Asn Cys Tyr Trp Pro Leu
145 150 155 160
40Asn Asp Tyr Gly Phe Tyr Thr Thr Thr Gly Ile Gly Tyr Gln Pro Tyr
165 170 175
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Arg Val val Val Leu Ser Phe Glu Leu Leu Asn Ala Fro Ala Thr val
180 185 190
Cys 0ly Pro Lys Leu Ser Thr '
185

<210> 63
<21i> 200
<212> PRT

213> Artificial Seguence

<220
<223> A synthetic sequence of amino acids 319-51& of 8BQ ID NO:1

containing the receptor binding domain

15<400> 53
Ile Thr Asn Leu Cys Pro Phe Gly Glu Val Phe Asn Ala Thr'Lys Phe
1 5 10 15
Pro Ser Val Tyr Ala Trp Glu Arg Lys Lys Ile Ser hsn Cys Val Ala
20 25 30
20Asp Tyr Ser val Leu Tyr Asn Ser Thr Fhe Phe Ser Thr Phe Lys Cyas
35 40 ¢5
Tyr Gly val Serxr Ala Thr Lys Leu Asn Asp Leu Cys Phe Ser Asmn Val
50 55 60
Tyr Ala Asp Ser Phe Val Val Lys Gly Asp Asp Val Arg Gln Ile 2la
2565 70 75 BG
Pro Gly Gln Thr Gly Val Ile Ala Asp Tyr Asn Tyr iys Leu Pro asp
85 90 95
Asp Phe Met Gly Cys Val Leu Ala Trp Asn Thr Arg Asn Ile Asp Ala
100 105 1i¢
30Thr Ser Thr Gly Asn Tyr Asn Tyr Lys Tyr Arg Tyr Leu Arg His Gly
115 120 125
Lys Leu Arg Pro Phe Glu Arg Asp Ile Ser Rsn Val Pro Phe Ser Pro
130 135 340
Lsp Gly Lys Pro Cys Thr Pro Pro Alia Leu Asn Cys Tyr Trp Pro Leu
315145 150 155 1560
Asn Asp Tyr Gly Phe Tvr Thr Thr Thr Gly Ile Gly Tyr Gln Pro Tyr
165 170 175
Arg Val Val Val Leu Ser Phe Glu Leu lLeu Asn Ala Pro Bla Thr val
180 185 130
40Cys Gly Pro Lys Leu Ser Thr Asp
195 200
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=210> 64
211> 23
«212> DNA

213> Artificial Seguencs

0
«233» A synthetic primer

<4 00> G4

logatcgygatoe ggtacaatca cag

<210> €5
«211> 23
<212> DNA
15<213» Artificial Beguence

= A synthetic primer

20<409> &5
gatcgggoce gacaczaueigg tto
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