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DI AGNOSTI CS FOR SARS VI RUS Cross-Reference to rel ated
Application [0001] The present application is related
W@ eooanth1at ai ns priority under 35 U . . 119(e)PCDULLBH003307

provi sional patent application Ser. No. 60/486, 918,

filed July 15, mm)f which in

i ncor por at ed hﬁ&i"—@%ﬁl‘ % SDf t he

I nvention [0002] The present invention relates to

reconbi nantly expressed proteins fromthe SARS
Cross-RefeiemcedocaiaiesVAppHcatBRS virus), in particul ar

nucl eocapsid (N) protein and spike (S) protein, as

wel |l as fragnments thereof and their use in diagnosis

(vbseitﬁ?é/ BFscfE absn&tm i5 p61atal ByAs orEmé %Bﬁiy urder 35

invention also relates to anti bodies, in
u.s. Qo@rlﬂ@(n)ltalU ﬁopm\nsnaal patenberplisationgarnilp. §0i4§6,918, filed July

15, 246 BB o8B P AT S Kol oo

research [0003] Thr oughout this application, various

publications are referenced. Disclosures of these
Fieldpfiithedaventanin their entireties are hereby

i ncorporated by reference into this application.

[0004] n February 2003, a physician from Guangd @?

CTFhe Ghégent ifartionl relatés tceraba)blm@time)eprb% praieins
Twel ve ot her, gl@ of the ho feII||II d (N)

from éB@eﬁlﬁS%‘ﬁlqt?@\?@r%PVéW é‘h&}ﬂ'”és)dms '8”\?6&”88 eRsaped (
protefhs%%g% %(Q?§F Fc‘ﬂglna% %@é’l?é@frﬁﬁh’feﬁtﬁl%@ééﬁérﬂf hehyiisl Prdiagnosis

| ngapore, Canada, lreland, and the
and dfiSdvete BcateRespisatofy Sgndioniey (8&683 tFha praseat invention also

e B T o5 SRR e 4 combinan
prote'd%dﬁd(dw%élsﬁﬁﬂ\@Wué%‘h@irﬁ”@néﬂﬂs thERMS] Sever al

aboratories responded to the outbreak of SARS by
qui ckl yi sol ating a novel coronavirus (3, 4, 5, 6). On

ril 16,,2003 he \Wor | t ion (WHO
BackgipnAadis farant oVl pmenss I SARG LIS ' O
coronavirus famly not seen before in humans, is the
cause of the Severe Acute Respiratory. ndrone. Thi s

n§0003}BiwoughouhibisapRlit@iipn Learfous RYP! 'P§¥9W%%r%ed

. SA
oo ST, CORE s PARBL ot
refer@ﬁ@ m[mglagpn@éﬁo&Wb to 30kb Iong (7, 8). The genone

of the SARS virus known as Tor2 is 29, 751 bases | ong
and has been fully sequenced (8). [0007] The viral (+)

R | . ‘
FioN 56 F8BRuHY AR, ¥ B sl ol Sudnoddie) PRAGRESIICIdha, fel i
Wh"doﬁbym@“ﬁ*homhimmoh@ &onar dulebesothef glestsarfdh hotg! fell il

B e
Sevdrk (\::%"sﬁﬁﬁmril S¥nbForAB (SARE)itS Qhetﬁ@ﬂT @lﬂ?@[ﬁ@’éed:aﬁada

end S nDn00|stron|c and has i nternal
Ireland barsbtia Uhited iStatesi Aeof ApRB$7 .’(1@93 theife hgdriaanc3389 cases and

165 JeRDRLEPPSY IPT ROLRLTE A PUeY 3¢ ;2048762 delns and 8360
aﬁecft\?(?mdl éﬁ@ls v%résﬁébbﬁbd (®.(envel ope), M (nenbr ane) and

nucl eocapsi d) The three main structural proteins
of the SARS vi rus are the N (nucl eocapsid) protein,

ds L fi
o R R e Y %%%W uickly
the M (matri x) proteln which is required for vira
buddi ng, and the S (spike) qutein, ol i goners of which
formspikes in the envel ope of the virus, which in
turn bind to receptors on host cells and fuse the
viral envelope with host cell nenbranes (8). The N
protein also has a nuclear function, which mght play
a role in the pathogenesis of the SARS virus. n
partlcular the N proteln of - many coronaV|ruses such
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of an i munol ogi cal diagnostic, the C term nus of the
N protein is of particular interest (13, 14, 15).

WO 0®88]618¢ t hough human coronavi ruses cause up POI/BS2004/003307
percent of colds, theyrarely cause | ower respiratory

oty acmoa e 8L € GRAFM EA e 5 P

Orgarﬁ’f:ﬂb @/9 d)alPeuhbad thhea %R/Spé(ﬂhbgénoé ln%rﬂl@éﬁdf tlh@ coronavirus

ani ma nmut at ed or reconbined to permt it
famllylnﬁtesebnl‘hﬁ‘famsln Hinans, h%ﬂ?@ca@%gbfbér$@@fﬁf\%¢%ﬁﬂ$PHaWY

evi dence that s S
Syndrging. HATSARY D iHEr &7 .t Bhatitis RRELES i iFuhs feshrs
virus Y AR Eordhblisud. 17) . Recent studi es suggest a p| g
origin. [0009] SARS infections have been confirnmed by
detection of SARS RNA via PCR or via RT-PCR PCR
d + nd
gy SCh A B SehOes ortipt O I BBt T PeBRSIRNA o
are aﬁﬁ]@&ih@éteﬁf SEDI30kb lonf €Tt 8 The gérsone of thenﬁé\RS virus known
borat ory protocol s nee ]bﬁ adheredecgt avoi d cross
as Toc%m%ﬁ’ﬂﬁama@ﬁ%@”%aﬁ%l é§%(e ully\reneic @nrpl e
contains infectious virus can be determ ned by

I nocul ating suitable cell cultures, such as Vero
CE0d0Y] Vhé firal (&aﬂl‘éhlfurmmsrtbnecﬂmﬁéﬁBNA/ Theu& R0kl gegment of

the geiemareIpNP Got BRToCRRTTS PRyRRrefe: iBEH Hiiproduces a
full leﬁgﬁﬁg né&%é‘RNﬁo%ﬂonTﬁéF@ HseRRPestRared usedtdiea template to

ce of antibodies in'the serumof a patient are ,
produe:&zrleNA baleenkstedsababisangaiipts, allswith apidenticahRan-translated 5
end. %ﬁ%h gﬁ%h %%i%%)r}%l assgﬁdi] %tenl\gﬁp%grgg{eﬁﬂbﬁ(ﬁgéﬁ@¥%é’ BRBS)

9). TEb“déPr%‘Fﬂﬁ%rgéhlﬂﬁhonTbieSARB berdhasirisisatypiealiof caopbadrus, with the
nd to viral anti ?en and are nmade v

charaﬁtﬁﬂﬁ’ﬁl@fganﬂ@@@éﬂﬁp ieasna, &j(%nﬁa(ﬁpv%lﬁ?%g@%E”&ﬁ%‘i‘%?”d N
oY 5y s V91 il grme

(nUCl@éﬁérﬁﬂ‘)SARém“Q?/h@h b(ﬁjmjs ilszh SAfla%e{ packaging isigrall welsnewly I
i nfected ce no o i.ca
SynthasagadTal br) RN (@1188R GocisasPIRRSI Do L (R RERRBF R Wwhich is
reqUIE 1%‘? vﬁ’r%?b{:él&'lﬁg ?ﬁ’(ﬁtﬁé@%{{?&iﬁ@ § prdtei®l © m&@éﬂ \Nh'bM f@fm spikes

I nMuno g agent wit dependi n&s$1
in thet hlevetapda@cﬂ ﬂmmmey achickaint iU dinsktogaentars on hast |cg and fuse the

SARS
vl i8S L RN R B e
functfo'ﬁev\{)H@Jﬂﬁ%m RSP b rdRtiAGhe PatReRiHesd bhhémsr\ﬁnugem partlcular

2]" The SARS virus has been reported t
the l\lsmrawtenanftm@@mi:@romeuwﬁ@s skich ies\tiat @h@\@("af@ﬁtlous bronchitis virus),

is highly gﬂ@é’éf{/%@gmm %‘%ﬁé@@e&ﬁ%{?‘d‘ﬁa\ﬂgﬁe}%?g n an@%rﬁ’@gﬁé

abunH%ﬂ# %QFFé%s@ﬂ%\UrmEShﬁécﬁﬁﬂumh@eﬂl peoteimbas besersedhe tatges gene
not wWthint

e three major corgn S an ni
useddobdpeclopina BGR P RisgRERIF BUIRUSPE (38, | be2JaF ob he deveiopment
of anyiHb PPy dRREKE o CFicamnd 2016 \ protein s g partioyer
”nenﬁﬁR$3vn4u$5ywth group corona virus polyclonal anti body

| mrunohi st ochem cal assays with various antibodies
reactive with coronavirus from antigenic group
f]phbﬁL%t ‘ﬁ' HifnArh BBRSHavRUBES caasé DQQBB@TpérbéntVd)frddﬂds they
anh i mmu eserumspemrrenfroma patient with SARS
have shown to have strong cytoplasm ¢ and nenbranous
staining effects in infected,cells. However, the SARS
virus coul d not be detected With an extenS|ve panel of
anti bodi es agai nst coronaviruses representative of the
three antigenic groups (17). [0014] t would be highly
desirable to be able to specifically recogni ze SARS
virus in a serum by detecting specific antibodies
agalnst the V|rus t also mould be deS|rabIe to be

. - ~ A NS - . - I e
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| ow BSL (bi osafety level) facilities, such as BSL-2 or
BSL-1 facilities. Summary of the Invention [0015] The
w0 pwstdisn i s, according to a first aspect, a PCT/US2004/003307
di agnosti c met hod for detecting in a biological sanple
an antlbod t ha to _at | east, one .10 :
rarely SRRSOVPHES TSI AIBaRE 18 SOk BNy B0 HIgEoRviftises are
know.*?wbseéé‘ abverRI®Yrip wﬁshmaémmgfssge@nﬁ lisobedrespSARSted that the

virus protein or at |east one fragment of the iso|ated
SARSHRS vriginatest it animaieand mutatpder resambingbiopeiypi tefnfect

th 3 i
g RS A5y B aA s E0R 28 sBhoet v
antlbéchés ch guTRBlaten df te BARISHYr)s greestesent imthdse rhjtcnﬂﬁegiwbuwth the

anple.[0016] . The at | east qne isolated SARS virus
virus b’lr7dt ResentstupiesotoasshBRIFBASNof this first and ot her

aspects of the present invention, an Nor S protein. n
anot her enbodi ment of this first and other aspects of
(9]e SARS infeetiriscravet eeraconfirasd indetactigneiSA S RNA via

PCR amouiasl%%%(ﬁ% Bo Rl feBfR R whetshat Foly USRS Bubresent in
a sang@%‘aﬁsg%gepﬁ‘fov% ﬁ‘n‘?é’rn?él%tas?’%ﬁéth*é?b\@ﬁpl@@ iHfe®foundalso,

no acids long. A fragnent of the N or S
stringenoiakianatoiy phetotelsineeddo Harsihereddo gveidesresapnipsnigation of

sam%}@é&ﬁg{@gt 554 d gtc%gfg al'q%ln“afégﬁaﬁa\ﬁréggar@g%%)erhﬁgd by
mocu@ung@ma@‘ﬂe c@f’ cul@res@ucr@s Veto cBlld) wifhld pafidat srfébi&nen

7, G18 from SARS virus strain
Genezarm suahfqeagwdatnfe%@r@&q%nﬁraw Y§rydamarRyod &g eﬂH'f‘?, éf\’i'QfafeW

S xtures thereof. n a preferred
Ievel%ﬁglgfﬂi%qlﬁﬂq%QQﬂ agnent is the fragment identified

herein as N195 or Fc from SARS virus strain SIN 2774,
a fragment having substanti al | am no

th cid
2§00 0k B sietoRtipnr PRBRSATPE PARS MR aR b SRsLe i Giesgnee of

ot 5SRO E5 3y SAPERE ket i hogsorsant assey
(ELISAancEimintindétessednce assaye(|BApotiArganersly imialved thetuse of

SARS daleGianoRIBaUBA) T RIAFIan By GabEE s o gt m
seru@%plé%rﬁ@% vnr’al"@'ﬂi@%'% SoAB6e viEisiaby lhﬁﬁi)mofmmescent

or western particul ar, the formation

labelbe séebedar@'obrmboamﬁgaldathmmm I qvégﬁé?rrbqshotGer[qy@H)s]lFA is

periop oy BRARrES PSS BBy T SEERRhApRELp Blodftton for
ELlsszkeé@étdﬁ%@n ihfolee®id 0gé oABARSBWIectad callsi body agai nst a

SARS virus. The diagnostic kit conprises at |east one
i sol at ed SARS virus protein, or at |east one fragnent

b L3R RSB T SRR Tl e

risk dfffﬁlsfe%d@ﬁ\}e@blﬁ t@ptbtegﬂﬁllaﬁbséceactwmymf the lhehuaelngtdaédetectmg
at | east one isolated SARS virus prg n or frﬁg {. £
agent wéthe siepgnding on Egsmedind %Wplqa(@elyaﬁwé%%ﬁ% agginshRr antigens of,
e;
non-BAREE BhfeaFASEe cTh U Py a1k 3 (a8 Togalied 305 bk o
univgrsabictivity aﬁtlmmntmslogicabdmbtlmg) agenkewith tSARS antigen or
formation of antigen-antibody conpl ex.[0019] The
antibofyention is, according to a third aspect of the
present invention, a nmethod for determ ning an epitope
specific for the SARS virus. This nethod conprises
providing at |east one fragnent of at |east one
protein of the SARS virus, V\Qerel n the at | east one
fragnent is at |east 65 am no acids long, reacting the
at | east one fragnment with (a) at |east one serum
sanple froma SARS positive human, and with (b) at
| east one serum sanple froma coronavirus positive,
SARS negative, human or non-human ani mal, detecting
fragrrent antl body con‘pl exes for rred fromthe react| ons

o o o, oy
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[0020] The invention is, according to a fourth aspect
of the present invention, a nethod for inducing an

WO povne1BESponse agai nst SARS virus in a non- hROmEES2004/003307
ani mal or human. The net hod conprises sel ecting at

| ' ted SAR t
¢ FOB7an e AR ST i tegoRkd g ey PR E Jeathes with
Varlouw F@&Bﬁﬁ\?lﬁuééé P OVRIVER WU cRieE HYa R b e g”er@‘ﬁﬁ the virus

dm ni stering t'o a nonhuman ani mal or human
indicatad élnafstts cwnaly siatanty rﬁlatpdéo SrREoysly @@qpea@%d ﬁ@@pawuses and

doos S BFORA R B RS B B Ry e

(17, ddiseel 1486 BxapgestHomholdyy Anahgsig). on, the non- human
animal is a guinea pig, sw ne, nouse, rat, cat or a
bird. n another enbodinent of this fourth aspect of
t o4 31V Rk B BARS vi
P AR upRRCEREL SRANRS 1BUCaILE Pedtiily g B PARS virus
with @@ﬁpﬂ&d@@vmu@dofyc@naﬁaﬁmy rlrheruinodmsto{:lm)ﬁﬂ:]al asmys with

Invention is accor;% tOflf%h and si xth asg @8
varioyanEpeAIER roRFNEW I SOTanBYjskE fiopbRYtISen g Ssghit bipgduding porcine
transﬂﬁé%?&g éé%lrtro‘é‘?ﬁ 5] \ﬂﬂjst Qﬁ’thpefr?ﬁrﬁﬁﬁﬁe 'anﬂﬁ s'p@@ﬁﬁer@ﬂ@m a patient

e of at [east one antibody against a
with SARS meshoWhée@anetsiw@dg aytopiasneie arshmemtiragous staining

oecy o G SRS SRR AP SRR R o

extendrfé Pansl- of%n‘ﬁbo&%@ 49 dN8st chromdviRides GeprEeAtpivpidfdes three
conprisin east about 65 am no acid residues and

antigaaigi grgups ?1@ast about 90% sequence identity with a
conti guous nunber of am no acid residues of SEQ D No.
2 or SEQ D No. 4 having about equal |ength as said one
OOOWE Ithestiddss highied sditabiatabeaeleoto SpHca‘lqadalplre@t@me SARS
conprise at |east one epitope of a SARS virus,
virus de eesgrumgo e tasting &ﬁea\ﬁlpua@éIEO(é'ﬁﬁ.a@@mﬁté%ﬁ!%% 'ha@%o would be
cesifiE P LSS 5500 DURG RS PARN S B9 can sz v
specifie.eptopes dfithd BIARS eirgs.h Theienis aso d reegiufen deten‘tlon maeﬂhods that

protein of SARS virus tra| SIN ﬁ?é dF
are SpRAPRSY (o atOvidE TGP s Erie ReIBIuF A feed for
a det‘é(:h%ﬁ%ﬂﬁﬁ& "t'ﬁat%afr?dié‘te%l &'S?\Wémf@cﬁﬁl?s@m afegid oefet of

sal d aspect of the present invention said one or
symptoms. pbpte sealshavreett fdr tealinyumetisod ﬁ@{qu@amlges no or relatively

ow 5 SE binbael fetel BRI S U A EB T B S DRk 1 o
said one or nore peptides. n one enbodi nent of said

si xth aspect of the present invention said one or nore
Sumpepyi efethehlvendion east about 95% sequence identity

N P P T T
dete ndééiol l%d\*ﬁpleﬁan antidirlyaibneindsitl a kst bae spf itope of a

f ragnment of SARS virus strain SIN 2774, SEQ D
SARS \nmst h'EhlS mmeathpdmgnﬁprmsmnmt@gsaaamw@rammgm@t least one

solafgicy RSB PSR e 8y TataeBr S Bhe o AP AR s
protéan cbﬁ{ﬂr\%mgd?ﬂ%gspaﬁé Ebr&pd HF{h%' SARS Wru0 @ﬁﬂ'o%té‘éhr@ﬂhe

nuc de conprising at |east about
formatum bfan mhgenlaﬂbodgs:onfpl@EQem/eem the \OIruSSEQim o the fragment
or at_|east one nucl eoti de conprising at | east
andaﬁéﬁwa§$pﬁﬁﬁ¥l@?HH¥ f Hﬁﬁemhlch have at | east
about 75% honology with a contlguous nunber of
nucl eotides of SEQ D No. 1 0f SEQ D No. 3 havi ng about
equal length as said at | east one pol ynucl eoti de,
wherei n said pol ynucl eoti de encodes a peptide that is
adapted to detect anti-SARSanti body in a sanple. n one
enbodi ment of the ninth aspect of the invention, the
pol ynucl eoti de hybridi zes under stringent conditions
mnth a contlguous nunber of nucleotldes of SEQ D No. 5

I
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[0023] n a ninth aspect, the present invention is a
nmet hod for produci ng a nonocl onal anti body agai nst at
WO e@sniase SARS protein. The method conpri ses ¥&h/US2004/003307
injecting at |east one antigenic fragnent of the SARS
protein into a non-human aninmal, (b) isolating at
| east one spleen cell fromthe non-human ani mal, (c)
f g@ﬁfﬂ ThE ot 28 Bneabblatid QARSWﬁJsO&%téiﬁhé |n Qﬁh)e embodiment of
streerling the resulting hybridoma cells with the at
this firstasid coiher s@mtpnocﬁtrm prefsent trtvenporm,obm:Nl @S grotein. In another

rmnoclo ntlb agai ns st one SRS
embasidest of hisiret 8 @ih%rga%n% el FedueeSmanegRirh dag ot lgast one
I
P B S0P AP 55
acndsﬂ@ﬁg ORiefbynent nBARSIsvibeusctiveeataload §6 amjeahmmil K111) cra!between

npl e. The di agnostic method conpri ses %‘spt’ 9
about 65 2ad ahsuk 208ramiBPAGES loag. Admgraens @fﬁhst PE the

B e b S

N210, NP NTAN-NBOTRINSOB, ey 4, e, &%, ¢, Bt Fe,aGaaGIb @33’[“@2 G3, G4,
fragment of a SARS Vi ruségrotel n, and

G5, GHeGT 0BBrE% 618, Gﬁbcﬁm 1%&%&1%@(‘%@6& 67‘n1a‘i ffom SARS
0925

ars R 200, SR Ad Epo Plremc. r
mlxtdr§s F’néiibéﬂ W?%trt)réfé?‘?édqéﬁwaoﬁfméﬁt fid fré@nénﬁ%‘?ﬁe\ﬂe@‘ﬁemﬂdentlfled

ast one 'biol ogli cal sanple. The nmethods conprise
hereitags N 095 ac Ficrfoorh [IBARS MlmaﬂraunSIN)QWéga fraigmsntplaying t h

el Sh5PERRE A ST R SR,
SUbe&ﬁ’]tlgW b&‘?gsﬁdr@&ﬁw@ {6 S8 g RS T8l mMixtuRss B@rabf h. an

genic peptide conprising at |east about 65
contl guous am no acid residues of SEQ D No. 2 or SEQ D

t | t
canp TR Ryt arBiosfaBBbhy RBIBER dBgted, n ane
emb&ﬂ?ﬁe‘ﬁg oﬁfhlé ﬁﬁs?tanGQﬂHér 8% e af gRCHresERNvENtion t By a
cont 1 guous nunber of am no acid residues of SE

radicimounSacsdy ﬂEuIA)@nzvﬁ@bﬂqadvmnyunmbm\ﬁ%gydﬁbloﬁ%qual

. h id i b
i et =075 LEL 0GR B ot AL Rp b gmatin
may BBd e SAYFE MISAIHot b2 weBterniblwent i on al so i ncl udes

antlbodles agai nst the proteins and peptides descri bed
above and dlagnostlc kits conpr|3|ng such anti bodi es.

08 hEouteh R, abPSiet # Beqrbagied o the pleseh
inveritioe, @ﬂqﬁmﬁrcﬁd@gnbetm kit If@‘rtiettbetlr@G«RS‘a bloﬂmgscesltsmpie an antibody
i b S gge“gégnaﬁ“%pgégc&%éﬁwé gEhane iSciated SARS virus
protﬂrﬂ,ﬁﬁr@je%%%@ﬁ%@%%h%f e iDBidiLd %‘A&% vi 7Qrotémjoon’ﬁ§%g at

sion proteins after Induction.
leastl @fd epitopesoftihevs ARSI sy Freagards fwrdedecctlngaﬂﬂesformtlam of antigen-

o LS5 FORRAS i LREL L i RRR SV R R fmen

therébt aﬁ%TatfléééthhéJé@ﬁ&id%p@fséﬁtr inRRE&LRIBgIRHN $drhprt wdiereihitRe at
respective |left | anes show nol ecul ar wei ght markers.

least[@mtsplaxe@ pratgini er tiagmentiherepiandiheweagentis argnaresent in an

amol {FCRubla drHht heBLHEot By LER-BAody EoltbERe® T

different sera, nanely in lane 2 with serum from SARS
negati ve humans, in lane 3 with serumfrom TCGE
p05|t|ve pigs, in lane 4 with serumfrom TGE negative
pigs, inlane 5 with serumffom IBV positive chicken
and in lane 6 with serumfrom | BV negative chicken.
[0031] Fig. 4b is a western blot showwng in lane , a
reaction of N210 with serum from SARS positive humans
and in the remaining | anes, |ack of a reaction of N210
wi th dlfferent ‘sera, narrely in Iane 2 vvlth serumfrom

PNAPFNAS o= o ~ o —— e p—
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| BV negative chicken.[0032] Figs. 4c-4f are western

bl ots of N195 fragnents reacted with different serum
waapleda3from cats infected with cat coronavi rRGI/Ug29)4/003307

dogs infected with dog coronavirus (4d), chicken

£l e%agf_j@wﬁ&ge t"léatﬁ:]\\ﬂ%% '?5111(5 &uliﬁllgq]@)g‘be& o %HI% I?%% eé‘ﬁciinvenhon
a metﬂ8g'f6t c%f@teﬁﬂﬁgr‘ig?hﬁ epﬁtBSe %Iflﬁ'f@ﬂth@@hﬁsaﬂrdsaﬁﬁﬁs method

ent sera rom t he respect i ve ani nal
compsises peovidihg ableashonauagsnent ofaideast inpw Aratain of the SARS virus,

wnerdi§ 5 oL el b nc B3I 80 b BB TRl At

least Bﬁ@ﬁ‘i‘a@ﬁ'@ttﬂﬂﬂt (d) ¢ |dustons. sdramesanaple fedma SARngsm\m human,
and positive control, respect ively. [0034 &g‘g

and wathags eéleashpe seﬁwwsf?gﬂ@ ﬁefr%%ﬂfen% irys p E?g P negatuve

humagh%v\r,w\’\éa{tt nuﬁt%baarflﬁt% g%?%lwaﬁﬂn% B c&rﬁ @%eé%tn*l@d from

negative an oS esp ectlve y.
the rd=88h% oFtie alfeasiooe frlagmeeﬂ; WIms(abéndmbElahﬁlsaI@@tngr@te or more

or 1gG antibodies a qst S{A rus u ? | ﬁ gr ¢
fragmesto FOMARNIRISIOPRS SERI Cder ofefing faGments
that foﬁﬁ%%pht’é?ut-dn%ﬂbagbs:?npﬁ%sf R ké)s bWt h@t W&mwabe\e@nbomment

indicates the results with
of thiSHRS pemEdt wﬁwesmwantlerartbeéagnpemwreamgd withj serg from at least 5

diagramillustratin fra e
SARS PGBV N L 28 Bpbph & 153 BEjHFinvention,
the af I%%QF@HJ& §eFLﬁ‘n sEHtéalé;ﬁonFﬁ coF@m(vlr@)s 2fc@?uveCBP(F@))‘lega’rlmke ,Gluman
Figs. 8a and 8b are SDS- PAGE gel
or noethwma@ anhrealebsmm@@rbwrum agalgﬁtsta\éomlgﬁﬁremag%aﬁ@ =
are nol ecul ar wei ght markers, lane "U'" is an uni nduced
control, lane "GST" is a GST control. [0038] Fig. 9a

apgo2d] Fhe ||§Fé$rtlBﬁGE asiordinglto st foatthraspebeopihei gresent invention,
fragments of Gl- "U' indicate | s show
& methad O OSHICSTER METINEHBSPERSe panEst SR WBrb A fpn-human
r 9
amm%‘ﬁrﬂiqrp%ﬁ ﬁg%t é@t@?p«%oengﬂ%&%ené %eé‘?m%%rtgﬁagtb&% lsolatsd SARS virus
protefinbF alG8astdrie tragment.ﬂmebtﬁi”mpemmo Indose acpmte@tlve immune
| ane "M shows a npl cuI Tabl e

respajisgue F BUTUTTAN AR Gt & %&@Fe\t'wsf A ﬁgm'ﬁ'séedmgn*s‘ta non-
humeﬁfﬁ%n%%&%u\ﬁ%r?&ﬁ 'éWe%ﬁv"@bﬁﬁJunt 8Pt SARS vitus Brot&intsror

a to Fe spike protein fragnments visualized
fragnmrttts)aheneolf-lsefﬂarant ummucem inrBuBe ceEPaNSeAdaingtithe IARS

TSRO T .
anlmgl i3-a ddinkd g WeRirRY, ﬁ‘n&héé raf, ceBora birgblrpansthenembodiment of

fragnents visualized with anti-GST antj bod%_ Det ai | e(fl]
this foekk @ispeciosf the inventlnethe aeiibadigparaisatated e themaon-numan

o BL G531 VPRS00, BRERATES b b b om s

infech@hti cul ar nucl eocapsid (N) protein and isolated (9S)
protein, and fragnments thereof for the detection of
SARS specific antibodies in infected humans.

> 2F 1 : ,
Pg TP yefiGrs acPAERRS immaRP ot HSpSiaairie Bient
invergith, frettﬂectwéhynhlcﬁagambs(timnemn fot detetcting ¢ize: presenice in at least
further str in and i ndi vi rote
one l@wptome sagw E%&a@g@neta bovy BeslrskadR s hy. ese
metHdRls I sid b‘fhd 89idbbickNsampRI Wl onb &R Mhbld Sbtides
erein an pro ucts obtained by those nethods can be
per f or med/ pr oduced wth a VVI de variety of SARS virus
strains. Thus a "SARS virus"zaccording to the present
i nvention includes any SARS Virus strain. Wile the
exanpl es have been perfornmed with SARS virus strain
2774, the person skilled in the art wll readily
appreci ate that those exanples can be extrapol ated to
ot her SARS virus strains. [0044] A "SARS virus
proteln accordlng to the present |nvent|on IS

. A NSNS " S . -, N L Y 1
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the invention includes, but is not limted to, SARS
pol ynerase, the S (spike) protein, the N

w@ pwsloeasnpsi d) protein, the M (nmenbrane) protRCTPS100€003307
smal | envel ope E protein and their functional

comprsiag & oAt abPH i CoBISURIBER A ISUHEPS AT PECLTD No. 2 or
SEQ |BaNB' 2 oraérl‘\c?er Afdrd g%%ﬂ&é@ esmafnsﬁhgseﬁFR@ayﬂ dB6ut B5URING &kid

functional equivalent of such a fragnment. A fragnent
I’eSlduleS aftohawng tahdeast aboub%%esmuancasd@?ttiv with aagantiguous

BB AR RO 5580 20 A e
Iengtha%é BRidosi&lsr hRE pepli€ss, Widteltr sdie fonk! of rhete\septiddsocdmprise at

and about 200 am no acids |ong. Also, a fragment
least o epitopke of aEARB ofing] an@ detesting rvmetber apantigegrantibody

comp LG #g)lrmsgd)egmp%alsla Qnee antq':rg %gﬁ&ﬂ%gggﬁ'a{ﬁ@ﬂ%% \fﬁ’egent in
said b?cﬂggﬁzgpg dr"i\Hé’ S PH NG, 7ol the 90l RIMYHPARING hEidi dbquence of the N
erre ragnents are nucl eocapsid protein fragnent
protelﬂan s*]gymssmutb@tmmsm Q?ﬂAa@:é@tleo f4 cs?ﬂwetfuuilielmgsn RPpTing acid
an ragnent s er_strain antia
sequefmer@‘stb%rﬁipmjew {H’Peég Viug SRR g'ﬁésbﬁ de %r?é‘& dapegiiment of
said ffftrha:?éﬁ?g:s oﬂfheapr%@% WEHSoREaHSHE 8t FRré PpeptidesShave at least

avin | east 65 contiguous am no acid
aboutr%’o@mehaeud@tmy wlltha}scoratimmusmbmoﬂ anigp agidrgsidues of

80% at |east about i r ferg éat | east g%s

SEQ BBblo. fohaving abanbenyal lengtbassaidone.al el (
Smore

In on%ekﬂo@%*@eﬁﬁé*aﬁg%%%@%@wg% AUl !
peptidss BavslaprRRit desut 9B erRduBOCE ldetrﬂndey mtb raeersnttgmoslysstlmnber of

chosen, the protein fragnents nmay ms\y n
amm@gplder%éwelsmfrﬁ@\}@ Ne y% b@‘ﬁ'ﬂgtaeb@ui GHH’F‘ FB@&’G?S gaid one or more

“functional equivalent” of a SARS virus protein or a
pept"?‘?sagrrent of such a protein according to the present

SEQ ID\d Rthé nfifo A Se RtdriteSsratRiment M#05 bASARS girus strain
one or nbre am no aci d substitutions, internal

SIN 278We SER D Naid isitoa fulblengBharng aeidgiepuieage & agment Fe of
o not affect the protein's or the
SAR%HB%H?‘&@?Z??on according to the present

invention, e.g., its ability to act as an antlgenln
an anti gen- antlbod conmpl ex and/or |n it

" §0022 Brpevenimand SighungepBster sORRiveli PEGIPBST Rightion i

on s BBt nE B, L SERRIL ob BEpPAFR Rl o
least fa'b@ﬂﬂﬂ% c@htlQu@J@h@@l@oﬂcﬁesSbi\SEUID NS) 4 driSiE@eDtNo. hfator at least
has substantrally the same am no_aci d sequence and h

one mhmqﬁ@ﬁlcéa PYMPFiging Aieash AOUb AP iCPPlIgIoUHRUGIBRITFS W, ich have
fr 7

ot e BUPERY Lo BT USSR RSt g 1

No. 106r SESY D N, Bmef\nin?ggabomt edra} letegih aisuaard;at leastoge ,polynucleotlde

wherg}rgeg%ﬁ?pgl ut %ﬁ%}%%%g{%égq F&gﬁgmrses thﬁj %o ggtect A SARS-
antlbpag% L¥ed nﬂﬂ ﬁL&l@emf)otdhﬁeﬁteéﬁﬁé ritith! dspéct Bf theandéhtiort the

substantially the same am no acid
polymﬂmrﬂmteehytasimea‘ urdgresttinggntcondiiosiswitit a spRtiggqus number of

PSR TD B4R R BBLERBI o SRt

polyrﬁ%@t\'d@tlh “Redmhbediafentl of tHistantivbspas. of[tﬁ@ﬂﬁdentlon the
Epi tope" as used herein refers to an antigenic

determi nant of a polypeptlde% An epi tope coul d
conprise three amno acids in a spatial conformation
which is unique to the epitope. Generally, an epitope
consists of at |least five such am no acids, and nore
usual ly consists of at |east 8-10 such am no acids.
Met hods of determ ning the spatial conformation of
such an1no aC|ds are knomn |n the art [0049]
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may , e.g., be derived froma nonoclonal antibody or
may be isolated fromlibraries constructed from an
W0 povsii@aszl non- human ani mal . [0050] " Sensi ti vi PgT/U82004/003307
used herein in the context of testing a biological
sanmple is the entile of t

nb
polynyleptide byesigieeS i %%tf'ag%“fo%ﬁ‘c@i)nrij%‘ﬁ? &%H”E'QPOP?] gumber of
ruco 60 S5 0NV ARSATS g Sha o
polyn@Maotndi@)SEEQlel}Jo @pﬁethemuglely acwgs%@jlqee@rgqqllnmfr@g@ent N195,

sea §ERecnis foe bickirid spurea Efted AR SRS campl es

divided by the total of the nunmber of true negatlve
SARS sampl es plus the nunber of false positive sa
(MQ?J aiblaenipthf aspesh the drpsent inyerdion is epeethad {9k P tg)ing a
he on.e b
monc Al SHBEIChBeb 4" ErS U ShrE PR Al ciss s

(a) |nj§6ﬁ% RORdst bﬁe%fmgéﬁ@ fragmdsrntajf th& SARS ipbotejn inds a non-human
det ect ed di vi ded t he tot er of SARS

ammaiaébbu%@atn&aé@asto@e SRleenQAIEEdTs ORNTATEa ARTESY L Tusing
the spj%é@%ég%thoé {A)@Y&@ eﬁ‘)@‘g %%?eé?ﬁng?%égr@s@itlr@ Wo%@&ells with

POSI sanpl es means 't hat out
the atdbathend $ARGBprasint festlmjpmnhnctlon of ﬁmnqoglmaéﬁﬂtlb@‘dw against the

ot e s 5 6 B ) e bR AR b

the m'o%@c‘o[n%@?ﬁilb@dy clinical sanple” conprises biological
sanples froma random m x of patients, including

patients with and wi thout SARS and patients with SARS

' ol
* tod 2o s i 38hel BhsRat Huehich R BlecrosRE ARG e for
detecuﬁ?@%esA@is FYIP rPaBlEagSorsbidIdificatisanpe t ﬁ’hecma@mosli‘c method
fever and a cough. [0055] A nucleic acid qof f]
comppises éa} comiacting Bre ableasieng hivlqgicalisgemlie wth,gkigast one
t t |
mon I3y WP PELARS upl 908E itk h SRR oo
mondtisiatizhitibedy desived front amonememan=yiraal iajetied witbran antigenic

fragﬁﬁ'q%f@iégﬁﬁsﬁ&usiﬁéi@hd%ﬁbkme{gﬁc?ngéﬁ? TR af corpplex
betw%%rﬁj/o %c\cﬁ%?tan?@%?ﬁ@%%ld%ﬁﬁ@\ﬂm& at | east about

m)re prefe y at | east about 95- 98% of the
nucl eot| de bases. A prote| n or peptide of the present

B0 28] gy egRand RRtbasRedh tERPROAY.dnaEigestdvention is
dlagr{c%%e%%%oﬁffo%e{e%ﬁﬁé LE/RG \ﬁﬁ?é’lh%%éét)bn\éﬂ Blblo@ibal sample The

y-occurring protein or wWith a &ﬂ deri ved
methbtleroefnmme (@ @aht@ctlag theatleashone bidogicaksample, wilhpkleast one

ual | I east 0% i de b
monq> Qg %B@ﬁ’@ys%%'“ V'%’(‘r?opr%%'éy\ﬁpg'%era éM?Qﬁt’teoans
mondHIgHa a?'ﬁ%dd‘}Ei@Hlthed ﬁfﬁﬁh apdh-HUraae abhxl lﬁjectethwith atpcantigenic

98% 1 dentity. {0056£ Identity nmeans the deg ree of
peptldeqlmrwesm@m aaghabeutzh apeiiguans FBINARAE Fordups pRSEQ ID No.

eq e
2 or SRR & BRI 05 ST alSacibHeBlaE toltbrll at least about 65
amm?gﬁtﬂ@?@@ﬁuw agb h@S!Irtgalﬁ léaskt: atmlmi %%péqpalencsekqieetWer_th a
entity can be readily cal cu t st
contiguAURBRAMBET RETTELATE TRBAYG BT FEChIR (- Betrugkry ELNS: 4
Mand (b
resp R EI A o g 2P B o e A g B Speni TorEE A )
Met hods comonly enpl oyed to determ ne identity
bet ween two sequences includg, but are not limted to,
those disclosed in Quide to Huge Conputers (23).
Preferred nethods to determne identity are designed
to give the | argest match between the two sequences
tested. Such nethods are codified in conputer

prograns. Preferred conputer program nethods to
determ ne |dent|ty betvveen tvvo sequences |ncI ude but

L, PP ~ o, s ~
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ref erence sequence except that the pol ynucl eotide

sequence may include up to five point nutations per
we@2wh/014062 nucl eoti des of the reference nucl eot PABUS2004/003307

sequence n other words, to obtain a polynucleotide

havi ng_a nucl eoti de sequyence at, | east 5°/|d tical
deteciing A FQRERRI %G RE eRn ahe Fias o gntphey Bhd e
SARS‘W'@OU des in the reference sequence may be del et ed

or substltut ed with anot her nucleotide, or a nunber of
nucl eotides up to 5%of the total nucleotides in the

< Bsicohe FRESEORER s Besr iR ios Bd bR b I R A
peptlcﬂ'@é’ des&iHed@hbdveaid dRigndstid RitSTeO@brigipg stuahr@tm‘odiése
reference nucl eotide sequence or anywhere between

those termnal positions, interspersed either
di vi dual | eotides in the reference
Brief, %eo%ﬁtﬁgm“@%#mre conti guous groups within
t bgo2Af FIgencie aS@ﬂgﬁmﬁ flustrafih§ Fraghients af { theeﬂ269 bp nucleocapS|d
subst antial honol ogy simlarity) exists

proteimnicorsi the AR Sofrusy mﬁdl\(l%@r a@mely IN2 1, AN 195, %1 7tO@ N71, N8OA,

no nucleic acid (or a conpl enentarystrand
N80§aﬂ (ﬁgf?ﬁ) under sel ective hybridization conditions, to

a strand, or to its conplenent. Sel ectivity of
bridi zati on exjsts tion which is .
Sinfian B a1 20 36t SHR-UBM RS Graial i fegp pression of
I NG c ! @Ml ARfcldn. The
N2105Rﬁ%|50g@lzpqu l,k{@ere ?gﬁg’té ggg?ﬂuggﬂu? 55% r?orm | ogy
left lapeershawsh hedlebulaf nadrkéreansd lanes Ut ae notidsised gegirols.
preferably at |east about 65% nore preferably at
I east about 75% and nost preferably at |east about 90
oi{%g 'F\?;L&té& M BeHRé SDS- PABR GeROShongdrs W ttedi195, N170,
l'onger stretches, and in certain
N71, eNBﬂNanérN?scl ab IGS‘Bfumn peoteineafter proteircpuGicagion) Eherespective
about ni ne nucl eot | sual ly at | east about 20
left Iagigs) Showy gilec rwe@?mqrge %t | east about 24
nucl eoti des, typically at |east about 28 nucl eoti des,
nore typi cal | y at |east about 32 nucleotides,
pr0030kbliy. 4a isl 2 western blat bowiRg rtalang hcp éeww@sof N195 with

cers RS B PR REA Tl S o B SR o o

N19NRHifereat ¥ert hamdly &ddnki2onith eetdre floas (Sﬁd%ﬁmegatwe) humans
l ength of the conplenentary strands, and the

in laneud Wbt serenbiier heEneesiivesPige: indane ﬁ%‘%?ﬁwfﬂ?fﬂnthEonega‘ﬂve
[
pios. LG ! Seuri ot (v BosiffehekedBRUTA IAIEE yith 8RPfrom
IBV wéddtiveeshei@r.y incl ude tenperatures in excess of 30 C
- typically in excess of 37 C, and preferably in excess
of 45 C. Stringent salt conditions will ordinarily be
1838 1580eaMiorP8ON210 with
p?@?g?ggﬂﬁ% Iessm @bg@éé%“}'ﬁ&m@%?ﬁ@t he gonb? nation M
serumffrcmar&hﬁsemmm\ae humlanmand in mmreraamlngwbnmesh@cmé@ueectlon of

Si ara ter The tr|n c it
N21 G RIS Y I B el TS AR i ofe humans.
in Iaﬁ@@ vﬁﬁ?@e&x‘?ﬂ'ﬂ%ﬁ# TGE‘p@iltl\Vé‘Slg@,Um IBhe 42witl seditd femn TIBE negative
det erm ned techni qu known in the art._ See,
pigs emgane Aswitfe sertmgsfmm %V msmaﬁ ghoken@ehin lane §gith aeresm]! from
IBV % h‘erel n used, the term"stringent conditions”
’sveh%? i-zation will occur only if there is at
| east 95% and preferably at |east 97% identity between
t he sequences. Such hybridi Z%tl on techni ques are well
known to those of skill in the art. Stringent
hybri di zati on conditions are as defined above or,
alternatively, conditions under overnight incubation
at 42 Cin a solution conprising: 50% formam de, 5Xx
SSC ( 0O MM Nadl, 15 mMtrisodium citrate) 50 nV
SOdI unphosphate (pH7 6) 5x Denhardt s sol ut| on, 10%

o, - I T
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detection of specific antibodi es agai nst the SARS

virus via conplex formation with at |east one fragnent
W@R008/0BARS protein. One way, although not the PCI/YS2004003307

contenpl ated by the present invention, to increase the

SR P e b M FITI 6 Bl fed i with different
serurgré%%les frofth a&fdi igfRtddivith @R bordWaB S $4¢)V EbYs ﬁifla}:ﬂe@lfwith dog

ragments of SARS vi rus_Br otein are tested. Sma )
coronaviigise(dd), sihickendnfacied with |1ayian eoregavines (4)gbigsdafectest with

.prot ei . ha hi gh Ut ati gn. ‘o
porcile Spfot iR TE0: enBoucclddipy b Eefrol Mo fmaiing
numissrddilasgmaicaté Riefferoht sefatframn thé esspactifeanedal specie. All of the

enbodi nment conprises a_di agn\cﬁ{i c that conprises nore
numbeygd lapes shawy it olbeagtipnw8h N9 protein and that

allows for the detection of specific antibodies

agai nst those fragnents. These fragnments of SARS virus

pr008sh Figryba isud waesterndiotrusing aetil humanclgid sihowisgi reaptien of

that can react w sera fromdifferent infections .
N198,yilh 0 SsraTFin SARS RORITVe AN, agies U1 3 T2 Shgiga negative
and 56 chIVEY RispRBtivapes that can react with sera from

diftferent 1nfection Stages nmay al so be |ocated on a

single fragnent. Another preferred enbodi nent

c i di agnostic at_al.lo for the detection

o10B34E g Sthises Boatart Blelnating s aflencial S o br 195
with $0RBIEFofPSARS A8y hiimaasBnek9Pt and N2odhdwhe Mégative and

protein of the SARS virus strain SIN 2774 or with
posittwengsiniedt,i regpeetiv@lsof (Fig. 1; Table 2) or with

substantially correspondi ng fragnents of other SARS

virus strains. Yet another preferred enbodi nent

CODB5F 9.9 Shags@isé resultsalf aal EIONSA festing lier IgG antibadlies against
of specific antibodi es  agai nst the SARS virus via

SARSoipisessing prfitgleieapmhinant NIgstragiaent-agihertoaling: uiosn.
"NegBlifkhliogi theTeBURE Glih ARSI B kBcRhTariARs Y Fiflve”

indicgtgsupestsaltnwih S AR 3 poskive. sefumTsarhele8. and 4) or
substantially correspondi ng fragnents of other SARS
virus strains. Conbinations of SARS virus protein
fr t Na&ehifriey fra§mbHts! of tRBALBS aa Spike protein
prlgtgglgns'ﬁg'sﬁﬁggs r%@r”_’iNQéz}ang rr)ér)gg)rtneﬁin, are also wthi np
fromtthe SARPeiraé stran PINREM, namelnfiagmerft®683FbnFa, Fd, Fe (1a), Ga,

referr e djment, fragnents that display little or
Gb (ﬁwyépgs(g?rt%gﬁ U:}?y wi th other conmonly encountered
coronavi ruses are used. n another preferred

enbodi ment, fragments are selected that display little
or[0037hdrigs fecand SbraraciDSPABElgale showingnthgaaipsegsion of

reorBRs B IR LR ol PR D BRE R8T s o
unin@i&HE&troI NaRed G IIastH G8Fsontdt s, have a high

protein yield. n another preferred enbodi nent,
fragnments are selected that can be easily purified. n

. . ; N
T3 3058 SR e S5 AGE R lafoBHRE BERhES Faoments
of GilsgnmotionindRate lamegashowing bahduced eonedise o dfinenes show
the fragnent(s) have a high detection rate for |1gM

molegyiaraveighianarksie4] Anot her preferred enbodi ment
conprises a diagnostic that allows for the detection
of SARS virus via conplex formation between an epitope
of the SARS virus and at | east one specific antibody
agai nst this epitope. Such gp_antibody can be raised
by adm ni stering to a non-human ani mal, such as nouse,
an i nmmunogeni ¢ conposi tion conprising an
i mmunoef ficient amount of at | east one isol ated
protein of a SARS protein or a fragnent thereof. Such
an anti body can be directly or indirectly |abeled and
can be a nonocl onal anti body. [0065] The exi stence of

. . I T
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antii nmunogl obul i n anti bodi es which are | abeled, e.g.,

W th radioi sotopes.[0066] Use of a western blot allows
wa@ledosmidiean of the binding of sera of SARS posiPCTES2004/003307

human to any antigen of the SARS virus. Such antigens

oaPOHEF E( 10 el bl B tfind e SulrSsion of ragments 61-
G18 by l#hltue@sarwmbdgr OaeentGSMasHIWS R GE'HB@htr@If Qatne' ‘M” $Hdws a
smal | envel ope protein and any fra%nent s) of  such

molepwlgt weight nza@@reéf able a8hows rgﬁ@twwﬁé ko d8i$ peotsimisagrgents
di ff t t t th
agair SoRTARE oA St SAIRIY o the' nuci cocapsid -

protein as well as one negative and positive control.
[0067]. O her preferredﬁggtec I ons net hods inﬁlud
ed904@1 FigkElisi hwgatssa biRtipf Fastodr spike psalein faomsints visualized
[
with g@grg%@ag?myi.'gﬁégr% ﬁaﬁ%éﬁ%@%%ﬁ%qg S’@ﬂz% S Serum
samples withuragmehtsd-zaE kiof\Geprdieighe xpressedaioorni mge(vbr delﬂs.
clinical personnel. ELISA is also highly sensitive.
However, any other suitable nethod to detect
anbogsy FZ@HZdeé’W%@fH?h BI O BndGh Ekﬁteihqradmghfseﬁsuahzed
t o, st'andardi zed radi oi munoassays (Rl A) or
with amtinG&T Botibedicence assays (1FA), also can be used.
[ 0068] Anot her preferred enbodi nent of the present
i nvention conprises an | FA type detection nethod in
Detallet estpticri of ehe Preferté hEMmbBOGinidyer eof , such as 195,
are expressed in eukaryotic cells, such as insect
cells, through reconbi nant viruses, such as insect

i et o TS R
expréhsfe‘d%r@térn pf SAR B vira$, ihiparfdRs Nucfle@camp\l)iﬁrol@iﬁ atisolated

, are used for detecting the presence 0
(S) pHﬂﬂrb@@Q' fragraenis thersof Fprot%e dsterdienRine ARBrwacHiperittiaglies in
a fusion protein having the 5 fragnent at

”ﬁecgggpwpgerhinus and the Fc fragnent at its C termnus.

n anot her enbodi nent, the invention conprises a fusion

protern havi ng t he Fc fragment at its N term nus and

ﬂy§°ﬂﬁagnent at its Ctermnus. Such fusion

protelns are, in one enbodi nent of the present

i nvention, expressed in insect cells. Those insect

cq0043prenumbenohBARS vieus eirrrianodiamelﬁhdlvfdwafhpirdterrﬁmf such strains

y. pl a and eact mnth e sera of a
have deed lﬁﬁ{at gnddul yelgem' r?“Sh'é’ef‘H@?%'ﬁ’@ ?ferftE%%tr%'Hﬁ and
I
indivifigl bRUEE TR CuLh Bidirt '%%EWEF?-JS%L%U? fletsBo3d by thé erson
skilleddh dne aﬁetha’arrﬂtlmtlst identified Réreimandtprddasts wbtained biyrthose

meth33R Canik SeroTSedptadited il o i B et) ol SARS dws strains. Thus
a “SARBIG beaslld mheb'résérﬂ%v&ﬁﬁ)naﬁblu@le& Al ARS8 dirain.

preferred enbo he inventive | FA has high
While thesexamiples have kermcpeifeinngd withi SARSqralssstiain 8X ¢4 etie person

sctellf SRR o SoRBR4 DA e s AL el ABopaea o
otherd SARS vitlestpdigasent invention is nore sensitive in the

detection of SARS than a western bl ot assay. n yet
anot her enbodi nent, it requires less than 2 hours,

0B8] 8 S ARK ks e Blorh S0 MU PR o ory
assay. [0069] Anot her preferred enbodi nent of the
present invention conprises44q_detection method
conprising anti bodies, in particular nonocl ona

anti bodi es, agai nst proteins of SARS such as the N
protein or the S protein, in particular, against

speci fic epitopes of those proteins. Mnoclona

anti bodies are, in a preferred enbodi nent, produced by
|nject|ng purrfled antrgenrc fragnents of SARS

. A N - o e o e
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anti body is detected via a secondary | abel ed anti body.

n yet another enbodi nent, the nonoclonal antibody is
w@raoaohas2 t o a support and a bi ol ogi cal sanpl eP@BUS2004/003307

defi ned beI ow i s added. SARS virus that binds to this

protqrirrggggl %Hgo%%% b@ﬂﬁﬁé%ﬁ%ﬁx V'I%r@t%oaefe ned herein. Thus,

‘the |rNé9ﬁi%Hr|h§1U§e§' tﬂJtQQ h@ﬂllmﬁ@d% egARBCﬂdMﬂerat@ét g s (@Qlke) protein,

l'imted mout h g | 'es, any biological fluid
the N/(numeawswt)@otem @@@mb@a@e) piotein ahe sra@!beav@ﬁpe E

I I body of th
protef o &R TR onpLRTuR8E, e o° i Cometitive

enzyme-| i nked i munosor bent assays (CELI SAs) and

di rect doubl e anti body sandw ch enzyne-Iinke

i fR0ABR b Eﬁgme'ﬁs§5§$l/’(®ﬁgﬁh'l59&§t)e'” peoRIdEg toabet%sent
eS8 AL Aot f a0 SREre bl or o fypotona

equivest ofsuvhny frdgineat. oA fragseny fPs $leorterrtaan lilye complete virus protein
indirectly detect the presence of a SARS virus in a

and igipsetegaklyioalwaen abouf 65 AR anavt AR age@e@qﬂs loRg, more
prefe?%@l?%%vr\{bgﬁ%tohp% ah ébeiﬁﬁ’@'@bréﬁﬂﬁwo coI E?&gﬁ?ﬁ?&?referably

rown in bacteria,
betwaeantabeut 65ea‘rmiratemt@®ﬁminmmc1ds hmgu maisora ;ﬁnagtrtan’n can be derived

R O —

as dé’s%r%al BloRathiltd “frifrhdadbes SRS vaeis!cal gw;réme oBGained

desired overall detection rate, sensitivity and/or
from sy SARS styaln Areigimdiiagments ast nygerennsid arqieunrfeagregm N195

ot Y3HEeH FAHFR TN o B G By b fpver e

substdialif coflespbraing to Viesse fragiekyits, éer%fmedmeﬁelhl An&‘agment ofa
been obtai ned from i ndividuals who have recently been,

SARBnfigtst rgtein @ier igclydes peplides bamingmtdead$ pejiiguous amino acid
?) 0
reS|dB§g h‘éfe(ﬂtbgéﬁe e/o%g{( RS 00K, né{'fréa'é(nstt"%%@% 90%,
prefarahlq@tleaétlahmuasd%q mmimet preferpblyaatyeasiéid’% seh aenmmlentlty with
ti of seroconversion for, SARS cor fectio
at leaoa GBamIgBONe pToine rEtes gy SR Voo &8 having
abou e BAATS IORY A SANITRTRELY [IREnBIEDEN 1S ofgEssion dystem
chosannther proteip dtagements oot e may nat beuetprasssshipl rativel glycosylated
vary widely. n a preferred enbodi nent, the overall
detection rate acconplished using a diagnostic nethod

using particular protein(s) or fragnent(s) thereof for
such a clinical sanple is nore than 65% nore than

7d0946D e “funatiorzd eguivalentt oba S@cﬂ@ Vit @retrimorss frpgmerd of

such e Bibie i dcctaifia S i Bisdent b nriap & AR AIGR Rl iSildibe that

has, £5g."Oh& dr MedreHHnoraviE stbSRuBSS, imereal idestioheYada®ibAs or non
t han 45% nore than 50% nore t han 55% or nore than

nativg@ycasylationsewhishe hewexar, lepael aitast the peoteips ddhedtaginent’s

functggi ﬁcc%cgrpé hthQ_PS ; r’;ﬁlp\éeﬁ}tﬁ%lf]%%rﬁé‘aéfﬂg?ttohan O%bagntl enin an

antlg’ehaamtﬂﬁmym'onmen anldoT i9 @%oability totriteice @Emeihenuee response by
enbo t he en3| tivity of .a.dia st t hod
gL AP G B8 At A Waniie et SclBRTinG IRARS TR ¢ he

context of a cllnlcal sanple is nore than 80% nore
than 85% nore than 90% nore than 95% nore than 98%
nore than 99% or 00% n anot her preferred enbodi nent,
the specificity of a dlagno§2lc nmet hod with such a
sanple is nore than 80% than 85% nore than 90%
nore than 95% nore than 98% nore than 99% or
100% [ 0072] n one preferred enbodi nent, a di agnostic
according to the present invention is able to detect
IgG at a dilution of about 1:100, about 1:800, about
1 900, about 1: 1000 about 1 100 up to about 1: 1200

oy Y Y T e o
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anot her preferred enbodi nent, a diagnostic will be

able to detect early stages of a SARS infection. n
warp@thern3pr ef erred enbodi nent, a di agnostic w PECT/D82004/003307

able to det ect ear | y stages of infection by bei ng abl e

dﬁggﬁ%ﬁg ntan Prgrspgnfg% Q{tagﬁé’l‘}) S ls’ta baeggn%@t of a protein

of SINrﬁﬁQF i'soc{‘erMrHé%'t ﬂﬁat%&%ub@téi’ﬁ‘taﬁﬂhéf §é|5he| d@Mino acid sequence and
concentrations ant i bodi es. Accordin in a

has smbegaﬁtreélu tbﬂ*@amm@nptlwailtrd aagmepeeflﬁe%mmerﬁ oh Nt d 4.
SAR
sueni g gaBhiH aie bar puE rREMpE 8 T REgmETS Hor ey Shepp of

SARE&s S s\iReB®augndt. Aegevhaiongheué.g3@minesid hambers and/or
about 25, |ess than about 20, |ess than about , |ess

sequeng regidtite. .2 fronethe alfpRatenyigin o the Fagmenkhas xilbhe readily

reco%rﬁ?é% ?Qqﬁﬁ g;%?%’cgo%rll%cﬁrﬁ é@{‘aﬁhgg%aé[@o fent iﬁﬁfhég‘@&hb%%ﬂfally the
sameahniiho Acideseiuemee” abautadinehiesfsa praeinlofdéii 2if 14typidadly has
or RS TV 5 b B BB, TaROREH gt e
consER/eﬁr%g arﬂrn@%éﬂ@ﬂb&ftﬁﬁ&ﬁ ed enbodi nent, the detection

e present Invention can be perforned in
Iaboratorles havi ng no blosafety | evel (BSL)

i} bedicer R isedthBinetets o BoaRioanTe felsRhat of a
polyﬁrg?jgg?ﬁ‘ eﬁhoé‘éf%[ilﬁscd?ﬁ pRRRBreE ahfthd agide ih raa@mrar §onformat|on

o ur [ fragnents from genom ¢ RNA can
whicisoisee toyheepitope. Greer b apepHe réepepslgﬁqf@tée%ﬂrﬁve such

i.nclude
amrnB Lﬁcu?s{d aé{aerirqu'e @%h&&égﬂﬁﬁ% %?%\égggb@é Cane%'t% ﬂé)eécrgﬁ Methods
of deltéenialng thel spatias tonfotrnatioreof yustsamiha boide éré khown in the art.
sui tabl e expression vectors, preferably, under the
control of a strong pronotor. The vectors then can be
transformed into an appropriate host cell. Positive
cl ones can be identified by PCR screening and further
c o0y or¥aNtiodies \asalised loereiraack p@lqulenalearzvdiar yrineclamal

antibg AR REN IS HP TP B T R A ARpOgydregiments, as well
as m’%@ﬁ@l‘oﬁﬁ: bk WSHﬁﬂheﬁe‘b@%ﬁkh%leapbB% Sﬁ%ecrfrcally

rotein fromthe proteln fragnent, anong others,
brndreglthA'RS vivis protedrs and diagiments therenfar Kemlwnwdeemec s@guences

enco&@ %%c-rlﬂlqurosfgwgqgr agjq(ﬁa%%t%t te| Sé '%t@b%)a |§Cuasredqo refer to
erthe@'aﬂ%lﬁé@éﬁeorﬁ@ﬂ%@cuﬂreedm}eér Qfmf&hﬁe%Bﬁ a6l 4 Bsruph Pkl Ut made
nd fragments thereof according to the_ present

up of wérrallwroftdmreat gaolraidan ¢diiieaboRecaimbinans astibpgdy: fragments

may P68 oBp PR AR SRR iERe o 57 b Sdiiog rom oraries

cons@ndtgesesmt dve nefnahizeaveorPkemagiardmaler el y for pur poses
of illustration and not to limt the invention. Thus,
the i nvention should be considered to include all

e(';ip@ Wrﬁ;ﬁﬂ@;%@%s\e@dgﬂggﬁn Olﬂ%%%%%fex?éf uél?s@g éaa‘{)igﬁagical sample

is the: percmftrle thBr‘é?r}uﬁﬁher oforlie positive SRS eammﬁdrvtded by the total of

nucleo de aci ces, rotel S an
the rLEGheT e e BRPBARSANS SPRINSBlusdng SETTPAGTEAIEs negtive SARS
sam;B’l(e@ZSBb'%&é@'fﬁPQn'éSﬂéﬁﬂé )on enconpasses nucl eoti de

aci d sequences, proteins and peptides isolated from

any SARS strain and the nodification described herein.

n Iight of the description ol ovi ded herein one of

ordinary skill in the art can practice the invention
toits fullest extent. The foll ow ng exanpl e,
therefore, is nerely illustrative and shoul d not be

construed to limt in any way the invention as set
forth in the clains which follow Exanples [0078] The
genom c RNA sequences of SI N2774 referred to and used

o o s o o R 1N )
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Serum group No. Origin of serum sanples Conval escent 6
Nat i onal Envi ronnment Agency, SARS Singapore; Center

wo e00s@asnse Control, patient sera* Guangzhou, PCUS04/003307
Confirmed SARS 27 Singapore Ceneral Hospital,

SRR Pookies” 5o 4361 erad s RomExt pl/Salioy & Welpgica

samei o BT s ooy gt Sl o

the t@ahgftherreimiser af true hagativer SARE suplesiivs the nuinber pffalse

Jblinded 274 Si r.e Ceneral  Hospital, Singapore;
Posityg SAMRIRS 13ER T%g)ﬂ%g%gﬁ'? Fé?r,npg)hgapor e *All patients
satisfied the WHO definition of SARS (22). These sera

sangl es were collected from4-49 days post fever, mean
d40052] ‘Bretectigmeaia” ag used hatain imtheiContexpfiantipodiesspecific for

o safr s Raib et AT b BUEp- LRSI BoSPRSARPS g icn e
antibeag W=eeddtetidd gividetusethe(tdEElnmbel of SARS positiveesamples
were avail able. 12 cani ne coronavirus_ vacci nated do

testede 01 70 A9 MAsiapiiomrate (edey fargetaction ef ls%apmiﬁ%@rp%6-8% of
a sarﬁé{eﬁ@f%%%@% B%gi;ﬂge ﬁc?l@%icﬁﬁel@r?llbté )p?% d @& 2BYout of the 44

erinar SI ngapore were
sample® tesisd pekitive Honighd gyntibodiey s'‘@verald 86feclibe ratsfialsapeddierein

ot B TR RSP Br BE HR RERISS 1

coronavi ruses and ot her animal coronaviruses using
bi oi nformati c methods. [0081] Sequences of the gene '
erf0083h4 “dlinjealtssinpleh compriszsiolegion samples fenearansgem mix of

. to haye .26-32% it h f th
patief 1 5 RALET LA AT el M S P Al e Rt RS RS a1
varyiR§ stafssSani@® patieMistwitlPbtHewlilineseag thutNheleesiapRbd syMiptoms as

protein with rel ated coronaviruses [0082] Full length

definmdeseidi n (SEQ D No. 2) was expressed as di scussed
bel ow. The protein was reacted with sera from chi cken
and pig imuni zed wth avian and porci ne coronavirus,

r §ep54] i0wdeat.of SyafRomeaas usad Weseinks tievedsetidfiewarand a cough.
from both chicken and pig. Nucl eocapsid (N) protein
fragments [0083] Seven partially overlapping fragnments

of X i . of (NG . .

iob85 AZTRAE i R eSS IFA R nL SRR Bty i
anotiferSit; u@satloptinally aliiese (Witragpproipsiaty ruslbotide inseRians er .

The base pairs that constitute the respective .
deletqnsy wath theptennyeleiq agie fon its applementaytigand nthere is

' hd nigikBtide $3Q

”“C'iﬁ%%%éﬁ&%%?‘“@ﬁ? géﬁgg?%%%gb % Jr et nhelkBtide bages, usually
at leagt Bbodld 7627, ristALS8lyHt Je 243 @BoLDB0% Deeferatdy at least about 90%,

1045- 1269Tabl e, 2. . Spi ke ratein fra ts [0Q84], .
and [PEF PRTRIALY 8f I5ch SDBK PrdasbioB ee BrEREMTE PeSer. Aoprotein or
peptideB})th@pfesent invention has substantial identity with another if, optimally
aligned, there is an amino acid sequence identity of at least about 60% identity with
an naturally-occurring protein or with a peptide derived therefrom, usually at least
about 70% identity, more usually at least about 80% identity, preferably at least
about 90% identity, and more preferably at least about 95% identity, and most

preferably at least about 98% identity.

-14-
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transm ssi bl e gastroenteritis virus (TGEV) reveal ed
that neutralizing epitopes of those coronaviruses were
woomavedsnt the N-term nus of the spike protei PGI/US2004/003307
Accordingly, sonme precedence was given in the search
for 8 itopes to the N termnus of the S otei,n of the
SAPEHE IFghlitypGRTS fhe gearee %a%qqgeaﬁefﬂat NeSSsIeRR Ao
[ t
pot 5 3Be PRSP oo kR oL Hee S BLaeRrifaa By g i o ne
matcBIdAv@dn iwwo estmrgaamfes:udissecq uenoss eshidhehothediull ssdecarnplate

seaubhen TS nEroa eto Rl SORUET Pl bte ot e B Bfmetnocs
to maRIUE TENR) beffedH ﬂﬁ@gﬁlynhlé‘l@@tl@é OF?@g/gébhd@fse%@ﬁéésﬁ ithe term
Correspondi ng aas of rotein Fa Fb 241-449 Fc ,

"identigds welidknosn fmﬁulmaqhse@ (3 N85). &fethpds sgmmenly mmployed to

O SOENER T
disclesuPihi Bgidelte Huge CBrrmuiés (23).Nevesteredd ﬁTalgmmto @étefmlne identity

Q%§ote|n Corresponding aas of S protein Ga 1- G?
are desipneddo Y ther yapEiapaishibstvae g B0 ﬁ?%‘ﬁ%‘?ﬁssteé eq. fritch

§ e f
B80T SR8 BRAdEeb ol By il Seaimotnds
to detemnsine udenmy betweaeratwadse@mendee isglulde, putarei nyt liwkitadeion GCG

nsi sted of a resi dues
(Gengris GoMDS! Cone JVBEISGR it Bt phekRes KO LIRS
BLAém S #RSWAO@?Lze)etﬂqe #eB-kRBRGI Sihih Watdhmah élgémwﬁﬁfnay also
am no aci ds. l1.c in Figure 7. Production of
be ueedntCedeutermm lldea@’fyents Mol ecul ar Cloning [0087] The
super nat ant of SARS coronavirsus (SIN2774) cell
culture was inactivated before it was used for RNA

emosv% ASn |Wu§t?ét|o%%y%ﬁol9ﬁ&d&l@@ﬁ@hawhgga Audleotide sequence
reagents (G b New York) and was reverse transcribed
havnmgnabie@au dor exempleo 8884 "idnitity Lla a refRaNeedMriegtide sequence

s BT Pyl AL TR e e e
referbaté evgdefce bxcdmshal the4lyrudkdtide serlente rmamy lnchR:(é u;l to five
m n% BanH and Sail cl eavage sites were i

poink Mutatigngaal ©A%H 1%@«4@@0%%% e TPRRRc] w@ 6§ eatence. n
otheP\rNbg}’s!';ﬁo %‘c’aﬁ ncle—éll?d@h?r’v E% %If ﬂféleéi uegmené?c least 95%

riners g Locat 1 on engt
idenfiez Medeﬁreﬁmmammmmmmenﬂble@tmes in the

referica Saaus APy B aRIRed evbstituled vith anothefsyglestidsor 2

num%@rr Wlﬁ’cle@t deS AT ST RE ISR WI%&W&?\E%&rehbé lskquence
0 bp) Reverse N195 195aa Forward

may@el@@@@d" ) 5 @'rﬂT\@sgm(lta;lopggaj,in@@jerence

N e

sequevicklor AN{ivheta dehosa iibse(teMhinat pdsitadrs, infersipareed &ither
(X) NBOA 80aa Forward:

indivig uatipamenonieiaatidesiTthedeiRtenga seauengs ol BN ouMess
TTGOGECC- S (X |
Contﬁg‘éggg"‘é"%or war d%% CCACAATTCAAA(GACA)AC- S

(XI11)

[0058] Alternatively, substantial homology or (similarity) exists when a nucleic

acid or fragment thereof will hybridize to another nucleic acid (or a complementary

-15-
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(1029- 1269 bp) Reverse:

5' - ACGCGTCGACTTATGCCTGAGTITGAATCAGC-S' (XI'V) N74 74aa
wo-o00dard32 ' - CGGGATCCAACGT CATACTGCTGAACAAGCAC- SPCT/KS004/003307

(1045- 1269 bp) Reverse:

strang, R P01 e T EAETOR G, 1kl of s

complEAETE nS%létfth of ﬁg@ﬁmgat%rgéﬂgts VAOETR Ry AR5 @S whit iyl
correspond 0-25. Construction _of

substaaumﬂwnmrﬁtsqmwm than delet lack of ﬁQ@C@@@é@@q?LHSo rTypinaly, selective

oo L CEETE b, ML AR BB AR S 2lniBolSehaeton of
at led &= ot Qﬂ&‘hﬁﬂbdﬂd@b Pestetiabinst léasﬂ abdte 596 inbree prdiblmly at least
encoding S protein fragrrents wer e ?qle sted t h BanHl

abouif§%sand mPﬁbpﬁeé%@bNﬁ eﬁﬁb@f?@-ﬁtgso & lesygy of Rpgology

’ )
comiafisiyl e RieECSRH HRaY B2 A IO SRR T S AIALEREIT 26
embodintents ajll dftén bataven alksttet¢tiRoé h’el;eaébalvmlty)me hoslgptidieg, usually
| asm ons cts were transfornmed intq E cqli, JMLO5,.
at lesteahash 20 Ahinentcseotrore ebaNc b P AR RS 1ésTeRidth Grcally at
least%ﬂdm%frﬁmé&)defsumd?e tPiehIR) ASlebt dbcut @ huBksidesatind
carboxyl termnus. Positive clones were identified
prefeusyblperel@ast@@muhg%mn@r@rmmot@lmr| rmed by enzyme cut
and sequence anal ysis. The insert sequences were
confirmed by corresponding N and S gene sequences.
CC[OQBQ]JNUbléﬁb atid Myeeaatian wild ae WiktedBy ¥aeth ebAditions as salt
Fre33|ng fusion proteins of nucleocapsid-spike/ .
concepirrbomeMmassalpse cOrferagHsrvenis inaaddios ipdhpdasstcomposition,
Iengfh RE ola Ier{hgb %@r%i]whs Rgr‘&?p% H&ﬂbepb@ﬁﬁélgﬁt Paé@e
uct 10 usion proteins were consiru

mlsnmeheﬁbeméeeﬂMedwtmdlzin@ maolkdicgcits.eascwillr sy reedily (Fppreciated by
was cl oned .upstream of a nucl eotlde] aci d

thOS%ﬁbUJaﬂﬁ@th%@r’fN BngenfdrEmperature cerdidempi %%r\ejé”vgmde
temp (%i’f?\eéix tdf%@ﬁtofygﬁ&ﬁlggr eREESs of BPTE {n%l’ PHefSraB

constructs wer ted i nfo thé bacul ovir
excess of d58Co rStmgemirsalqm%astiBms(w:Iﬁdrﬂ‘ma(lm beele@edhanﬂ@@l)eml\/l

. I pc d transfect SFO i nsec ells to
tyvicgliy dssdfier SOBTE Bl ass e 29Tl Hobgeg the
combiHation oPpafsthétels rsNhuéh We"%%’éﬂﬁﬁt tHePSPEGhEHQINE of By single
respective virus stocks were anplified and virus

parameteres Thersdringernayniansitions arectepsendenton ithe iengtl ok $he nucleic

acid Bl k3R e b AL RO PR8 aBf BB 6% P by

techhibOvs WRNGENwi{ #Ghe arheSeer 89, tAdut@l 0f 9929 Mietvihuirusnd Davidson,
stocks were determined to be 2X1 7 pfu/m. [092] For

196%r ot ei n expression, SF9 insect cells were infected
wth a MO I (mJItipIicities of infection) of 5 and
the cells were harvested 36 h p.i. (hours post
I 00601 Dhys, dohateic abéd)| hedemn 'stoingeert tcenditidre traclang t h

bacul ovi rus cont ai nin the constructs, descriped above
hybriggatiogrul |\PEEHr ag;wfe@eg@ 5 8l 188SL% %@r\da?r i@f@bly@degﬂo@m
t I
e e R Lo B iort SCRHIGURE a1 W Known to
thosefof akifdn N]@Ertar’c‘dnhg@ﬂ rﬁcbrlfduzation qmndﬁexna areassie;ﬂr@ﬁlﬁbqve or,
it wer e .successf ul rIvﬂex ress g { Hﬁge detecﬁed )
altergalyaly. LaRdonsyngsl; eé’>‘<'9 'Q&P A '%[ha 0 @xq'dgen comprising:
50%Hoahasdd, 333356 (HEeTAVONAC B YhMEtHsbHiLen eftrdiS B0GAM Sodium
carrying various SARS virus structural gene fragnents
was diluted 1:25 in 1 liter LB nmedi um contai ning
anpicillin (100nmg/ M) and gr%Mn at 37 C at a shaking
speed of 200 rpmunti | g reached 0.5/0.6. The
cul ture was i nduced by addlng
i sopropyl - B-D-t hi ogal act opyranoside to a fina
concentration of 0.5 mfor 4 h at 37 C The cultures
were then harvested by centrifugation at 4000 x rpm
for 30 n1n and t he bacterlal ceII peIIets wer e

o o o ~r- 1 T r r NN R R
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then incubated with G utathi one Sephrose4B resin

(Amer sham Pharmaci a) overnight at 4 C. The resin was
wpamketi1snt o a col um and washed three tinmes wdaTus1ve4/003307

above buffer pH (7.5). E utlon of protein was

PhosEBAEAH 7). SR TS do bl ol RS g k28 L

denatdragt bﬁé‘ar%ﬁ deﬂﬁw@h %%an@NAOi‘dll%We@%)ﬂ\WQsﬁlhg t@'ﬁlté?sgan@ﬁx SSC

renmoved fromthe fusion protein by overnight thronobin
at abpue@birEnt . After desalting, the eluate was passed

t hrough the GST colum to renove the GST fromthe

eluate. The final protein content was neasured with

BifooSHp IR oakeimbedisant khe dr8sastfiavshtichYéfites %)heiddtectlon of
the purity was checked by Coonassie staj ni ng of the

SARgmgg a spiughsapgemsityer byrdateeting amtqbc[ctm}agalnst SARS in such

t
a seit EARRI4 $PLY ueldifpb cHBbRC BFNESATRS It e grove 10
with ampicillin (final concentration 100 ng/m ), and
i nd dwth 1mM | PTG f 5 h at 37C. Cell
Lﬁpﬁéfh@w%are%%@% s&rﬁ&@dmor PA %%Pﬂ%a%aﬁ%%t@'eﬁgwgt% a
diagrigoﬁ&%b .e %@%’ggngl na‘ﬂ{t;'m%?'c}p %?%@e%é gg |anmgu at egé]) tﬂﬁt%llows forthe
detecfﬂourt aft $pemifec mmwemagwasbt@ao&ARsrmmhamBnm toroedion with at

least{s @50E e Trrs el OB ARb0aRREL it 8 watl

cont&hﬁ%\t‘&ﬂj by $hé Bréﬁn@ ﬂdﬂ,‘e'htlﬁh Ok AR AL SsuBifRlitgSsY &ﬂé@cﬁ)n is to
New Jer sey). ysis was performed overni ght in

preciseigInap 4t quatlpawé@nawrrremem@p@mmgu u/ursﬂsmr@w To

oo TR 528, A ap A 8RB T SRR FSrdly restea

SmaNwragnidhi isizesid pﬁéﬁdﬂ@al@rtﬁo@lgh redt weguirddifor B&ﬁeln!«ﬂfﬂﬁét have a high
As shown in Figure 2, expression of all N

mutabpetrateh knoé@@mﬁgergchmbpﬁﬁn%nmfaésmahIgwon[se@fqd proteins and

fragny ogetﬁé %rﬁatth%r‘ @r%f%reé’% ghﬁd\ghrfuéﬁﬂé@ﬂf)?s%a ga@{&tlc that
comprisaisanord t’rmylrmm Fagmeahdf &ISARS v:xrhs\pmotem &nd thdtallows for the

098], Fra nt. N 5 showed excel | ent ein yield and
dete 401 of S TUGMIRF G PORTSI PSRBT OBIIS o Fae ek EPOTaE Of SARS
r
v1rus\sff'f'éfe(g‘gg1 mawp‘rl?)g;t %ﬁez g}‘f}ﬁgﬁg ﬁgt%@{t%%ﬂ@%g)tﬁgtn%ﬁreact with sera
from QGifferedt INf@ctmnseatangle%)e 34BP. vn'use e ranoesylypamd filate stage.

rowqEioRtaioRPR AR Ghrilel KB ey A oFeP RO Rifugtadds iy aiso

be loBRIEYN emea difyléFragmdridi OARather \dfé’f)arr@ﬁ dibedieHentlcomprises a

nitrocel l ul ose menbranes (Bi 0-Rad, USA). The nenbranes
dlag nestie thabalkews {arithe Q%Qﬁi'ﬁnf(ﬁtsp@ﬁgflcrﬁﬂtll@o(ilscﬁ%@ﬁ)t 3 pARS virus
.
via o o LR SR B AR RO el R B

virusisticiivp i N 1Ry 74harwivh t:djmﬁmaﬁopesthéneme(lag d]j nﬁgaélzahenrw'frum
re for . The

at 1:100 dilution at roomte ra
subsigriigiiy £erespeRdingdiag nmenis qﬁ@ﬁ?@éﬁ/{\'ﬁﬁé@w. sheadnsy pfetpsgther

P BB S, i o BBt Yo SRR of

pecrfmcanttbeldm against therSAJRS wfuseria complergforimation withsat least one

BS, .t he cific reactl nds were
fragigie s SPIYEBAS (| S IOl ABIERST B epRreTeraBl Orte BF hiore of
fragrh@htsali¥ HrRchb oF ikle S dlordis of SRS Wahs stiRiR st?M‘ael)g 7; Tables

i ncubation for 3-5 mn at roomtenperature. ELI SA
[0100] The ELI SA assays mere perfornmed based on the
protocol of Kwang et al. q?s) (26). The purified
reconbi nant protein 75ng/in 100 m of

bi car bonat e/ carbonate coating buffer p (9.6) was
coated on 96-well mcrotiter plates (vaaLink pl at es,
Nunc, Denmark). The plate was then left at 4 C
overni ght, and the wells were bl ocked subsequently
mnth blocklng buffer (sqavmc non- f at dry n1|k 0. 2%

— ~N NN 7 o [N o, N~
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O mM per well of human SARS positive and negative

serumdiluted in 1% bl ocki ng buffer was added and | eft
wW@e003/d1623f or nmin. The plate was then washed t hPE€BUSI0NE803307

before adding 100 m per well of secondary anti body

ti-h N bul G
3 and, ] b submaRtofl S Fehpond g soRRRE of i ER AT Ry sliding.
Coml?ﬁﬁr oRDBf SW%@Q pisteidAragrhents18udh Bs N¥95eand Fet befull length
washi ng, 50 of O phenyl enedi anmi ne di hydroch] ori de

proteq, @uch@seth@m#gnd S pERiRint aespighRayithie the serRraiot Hedegent

in r&e and incubated for 5 mn at roomtenperature. The

Verpi@het i on was stopped by adding 12.5 ml of 4 N sulfuric
acid and the plate was read at 492 nm

| mrunof | y (ILF 0101 .
| RS 15 61 STaiTRECe Rb oA e BB SIePIHtHS O v,
crosa?é%@t\x Cﬁ}?(hntgk%r ¢dmahdpl éﬁé(ﬁ}rﬁeﬂeﬁvﬁiroﬁa&i s3Hre used. In
ora S coron VI rus was propagated in Vero E6

anotigei mefertecﬁémbmdimdanfcf/ragpmﬂhsagemseleeifeﬁeihatdmley lgdenr na non-
f ol ovmn which the cel

% of .th |1
speciiearien BLpaera JR0t PR A GV ISr T b RIIB BN FiEgRse o yenother

& SNVrEghté ?é3§|teo§kﬁ {S8ItHEN SRITBE Prodfiel inasighd
prefen‘ 1 1‘gbtdj!??ut| ornsanCIJI1 washed e%nth 1 xPBS ??ct)er bei ngg

quanltlheﬂtihatel?p bavaerhigbproeimyigld. flol arsileer pigfered eghsdiment,

fragm%ﬁa%ﬁ%é@etﬁ%ﬁ tI‘hF(c;@\%ecg%l r@%dr gé@alﬂrgﬁb%ﬁ%ﬁts the
fragnfrbrit(s)cra) syadicsizaant in-dnother émbudingditbtie ﬁna@néht{@ a@nd
i ncubated for a further 37C. The slides were subj

immynedamenaet Inyehangthey sreferet anabetimet. it Eﬁéf%’rﬂenﬂ(s%ave a high
C under an i munof| uorescence
dete@n%gr%a&%g%ilgwn?rﬁﬁ@ﬁ%? escence assay (I FA) using
protein fragnents [0102] SF9 insect cells were

cultured in 96 vveII w th 60% confl uenc
S db6sT Agagnecpicierad emhodkne BLOABHSdLE SISt dgat allows for
F
e BRI FNRD B Se FErn S s

wrusOami aflieast ane ’Sﬁed:lfnp antibddy againsi this epiboperASpelapdantibody can
i xed .SF |s were tested with ar ing dilutions ‘
be raiged hy GerRISHTIERa SR THTAD Sy SHAReY BUApeaAt tmiiinogenic

comd:dsTﬁ&PBbHﬁ)ﬁ%% érﬁﬁﬁhbnéé'ﬁlbréh@ Eﬁﬁbdrﬂ@f at Iéa@M)ﬁé isolated protein

secondary antibody for each 1gG an M det ecti on. The
of a BARS pmﬁe@mr@fra@meot tl‘mfecnfar%welhan @@@80% cge bgsdteatiyror

gy BBRectBd Foh PG BRuBRoR P Eor csconce si gnal s

and reaction background [0103] 86 sera vvlth 21 from
confirmed SARS infected patients (Table

t J0066] Tineeexistanceof atigeeanihpdy dinding tsﬂ@é)@ Qﬁs@@heﬁéwa

L I s It

to thalpsesearstasventaet, vaagrﬂdnwmlmprﬁﬁéi’ﬁ aré tamstsrexhirogethe g to a
can be seen from, Tabl e the IFA o Wé_aboth fu

stablg YRRORsSYGrran@ gy r%?ﬁi‘“f@f@é“ﬁmbf%% S quisH f{lgﬁents can be
reacf’e%lﬁ %{agﬁ‘frBﬁ'l' %Rﬁdﬁ@ﬁf&d\:}%pb@ﬂfﬁ% §Rﬁ@ \flh%‘l H elg %tér_;f‘%
followsd hy & vashing stepitiat witl semions usibowed amtibedy gout retains antigen-

ani 5 B T g S od P T v

anti- |h9ﬁ’uﬁéglbbuf‘ﬁ aﬁfbédle#wh'lc,*h afe fbeled, By T with radibisotopds.*
TgM - F+ ++ + -+ - -+ N195-FC2 1 gG + ++ ++ ++

+++++++++-+++++++|gM+-++-+++++++
Conmer ci al |gG++++++++-H++++-++3|gM+-++
+ - - ++ - + + + +Wole 1gG NT ++ ++ ++ ++ NT - NT
+ - Virus4 + + + +
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[gM NT NT + + + ++ NT + NT - + Western 1gG ++ ++ + ++

++ + + ++ ++ - +++ Blot5 + ++ ++ + + IgM - - ++ ++ -
WGO-2005/0#6#32++ - - + + + 8-1 8-2 8-3 8-4 8-5 8-6 BeUS2084/003307

8-9 8-10 ScN195 1 1gG ++ + ++ +++ ++ +++ +++ +++ +++

+++ -+ +++ N195Sc2 | gG. +++_ ++ ++

+490561+b§¥p?3;w$513m¢|01a||%\wp detection ot fhe bihding of sera of SARS
pos,ltmﬁh% a%y'eg'@g‘éﬁjbffﬁé" SN?'S viFﬁjg t8uth a }Tpégs TncIle’e *but are not

++ +++ Virus
llmlteel te {hervntu:’p gMymerase(s) +#he Sr(splke)pWBm gha N gGchreecapsml)
++ ++ +++ ++E Bl ot -

protein thé j {inghibrane)breleil; There e elvoph L Pstgiandany *

fragnienfE)WF Juesi rotemat eagrmréc's 5&eadEy Siel t@@@gé@ﬂt bHﬁjlng of ten
expressed N195-Fc fusion protein 3. Commrercia

SAR&wsititst serarpom etiffergst n@tlem@ M@thsmem 197 asd zﬁ\bﬂ&h%’/agjéﬁnts of the

oo FUE R A o YOO, e LD Al Eao=e

bl ot assay Product| on of Mbnocl onal Anti bodi es agai nst
S and ot ei néOlOéé]@&eFr agnments Fc and 195 we

eiBPEZEéS‘ 2h BrJRREA et oNadse RS & e EnzymRdnkart h
ey S RBIY V] S BtiAg! CBE B, IndihGs are

relatisplyesasyctel Use aved aresiighdhtoagyhpotnfetiseds. \ELIIBAnyebamUIar has
et b e Sh M R SE bRl LA S5 bsenciive

Howé\%'Pgﬁy loteesuifeBld metitsd RNdeBe: Bfde- Qﬁﬁo @&m}@%éé’ such as,
descri bed by Yokoyama (39). Briefly, SP

but n@éllmedé@estanéewlwd radigimseunaasisays (BlAgrsownunofluorescence
t.h col. . Cells were plated at a density of
assa?%él@i %@ﬁ\ﬁé%l g‘?H %\% tissue culture plates.

I ndi vidual wells were exam ned for growh and the
su Bernatants of wells with gromth were screened for S
1808BLpeeier preferescmeedimentof te presegt ventiorgowprises an

IFA tgﬁ;(g d%lteé g%:rhe o%t 1ﬁ })thv{%iﬁ %g?&égl%ﬁ{?&#@;ﬁ?ﬁ% gﬁ%te%zl sfusch as

N195nigré elxpﬁsseﬂomxdmkaqtoe:c\ww gliobvas indedbeeai? tHrbagh $e@dmbinant
37C i ncubation for mass product| on of nonacl onal

VirusgR SUSHRS INSECLYiRiSRR: 1B Befelres SMRosiment, fysigh breteins of two or
moreqmﬁﬁh@déﬁﬁm?m%%\% fFﬁﬁ\%@ el IBFHIH% tﬁﬁg’%ms 0 the SARS

coronavi r uses e reactiv
virus{ sages N1 98 ard Ehj alearsesiio detﬂgﬂngsthe zpwe@endencﬁfeS“ARSLmtlbody

hi t Vi (1B d pi rum.agai nst. . .
2 e P eI BT S B B on ppiavin
the Nfe%tf?ég\nEhp&t 153 N&éﬁnmﬁ%@ﬂd&ﬁb'ﬁi fré@%ﬁf Sﬁﬁé CthFMm\e@S In
observed. t was hypothesized that This mg be an

anotherfessbodimarttethesmventian gomprisesa fusion plr@tem ha.v;ngfche fe

oo {4 AT By B AR SIBL s

proteifiaea$e ohe dnebsdifent bt reetRi |ﬁvéﬁt@<ﬁﬂ%36p$ess[eﬂlﬁ?ﬂnsect cells.
The rel eased N protein fra%(wnts were again tested

ThOSﬁAlﬂwc‘érﬁe@ﬁ@ﬁesl@ramﬁeé%@qi@ irant, fﬁlf@@ftq) 8nas5AY MtAEtans
reacttiith {HePMBrattth Phferi®'SAR S %RtiBSdies reacting with the fusions

proteins can be visualized via a fluorescein labeled antibody. This IFA using proteins
of SARS or fragments thereof is safer than a traditional IFA, as it does not require

handling of whole live virus. The assay may be performed in laboratories having

-10.-
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transm ssi bl e gastroenteritis (TGE). As shown in

Figures 4(a) and 4(b), lanes 3-6, in particular |anes
w@2@ad1d32 N protein 195 and N protein 210 di d POL/USIv0%003307

Cross reactivity W|th either of the sera, nor did any

st Pufagifics yii'e RRslional Fehiqareeel Aipebien i apeiared
emb@d]h%ﬁVthélJﬁver(ti\ﬁe)lFSi\olgés hi@ﬁ%@n@ﬂwﬂ@/ tahdd&.ﬁﬁcﬁ%ﬁgn\%ich%uals or

(iii) chicken infected wth avian coronaviru
excepflg thensersitidtynamnth Spemﬁcnﬂeofcfmdjmlﬂﬁés u&mg:wholeeln@e%Rs

vnrusggﬁ e'grn e%re@?%‘?'%”& )a\fofr%ﬁ%%ég’eshé il ttfloé' %Xmge sensitive in

the detedtieinroff$ABSEALA an‘ebteﬂﬁibﬁ)t agsay1dh yedanstdP embodiment, it
coronavi ruses [0109] The react|V|t of |sol ated and

requies lqsﬁéha'bﬁd%%ifﬁ moa@ﬁé@fﬁéahi% Ehouiscorlass and gveR more
prefe\?/?l?lgbelﬁ?wﬂgéég?d Eértn AL Mk lre%ﬁg&é guspronchitis

and pig s Brim agal nst transm ssi bl e
gastroenteritis (TGE). Fragnents Fa to Fe did not show
he se

oaBBRa] RB6isk bidertegambsdigrest ok beSeRt ivagHieneamprises a
dete¥idmeMBRl BSRblsNE éﬁ%o@@@slmﬁﬂﬁkhl‘é? n*?cﬁ{cﬁ: i %%b@ﬂl'es Nagainst

protein fragnents were test serao I nfect ed
protesmsiolBARSstcias lti‘lrmhlspromtl ot the=Bayotsain sin PEotican aghBGt

| d
specfeniopeSHfndsaii g’ | NenSiBadl antibdes At rrisieR
emb@dlﬁwe'Nt%MﬁU@ecﬂ ?nﬂjeb@n@gunmwaﬁwgm@ me{rﬁéb?IBAﬁm rotein,

f ragnment ragment 95 were reacted with
suchmssN 99 er §@r mtgmca ipadriyedyeing hyhridemecedany fnég@tlrm@une

spleefpe{:g\ls cﬁ‘%n‘é@&tag ‘?nm}%g%hl‘f Qn&giom[:& S ?%&n F ellélf ﬁg yh doma, ¢ rLls that

ectiro ver

prodtitethedhppidpiateTim@noekinal antidtaiyn lhra ff@ﬁél&ed e‘mtrc&ilment a
obt ai ne %@west ern blot analysis. Sera Descriptions

biologirabsampls Tree asvkiect swshsatest pbReing Jafectes with@ BARS virus is

attach S PR Ton AR L PR TR D A1) e e Vs i

detectedata secf( é6nepogbeal anthw whichdbdaettly et icog.,

A I T R RN TR -
(FIT@)eéraatﬁd)éﬂ@m@(for%rPEERﬂ)nIrf éﬁ&ﬁﬁf‘éﬁ\b‘éﬁhﬁeﬁﬁ%@ﬁwdﬁoﬂbnal

i'nfected human serum sanpl es and showed positive
antibpdy és dew@temla@aewmmwmmw oin Y&t aneterdesbadiment,

e B ARBly FOTAER Bl I5od o EBIi4 B o cerneo

beloe haeed NSARS Girls thad kﬁn& fo tﬁlﬁ&r@ngé[bnﬁﬂanﬁﬂﬂé’dﬁ%y3)125detected
316 317 318 Serumno. 1 34567891 - - - - -
via agotheg labeled antibody against SAR§ virus.. . _ . + + +f 1 4 -

------- + 5 - - - - - - - - - B - - - - -+ -

[0070]+A|fhﬁroprrate biolegical-sampted tichide) but @fe not limited t0,2nouth
gargles any bloJfoglca[llef?wéé Vv?ruséelscﬁates tissue sections, wild and laboratory
animal samples. The monoclonal antibody of the present invention may also be
used, e.g., in competitive enzyme-linked immunosorbent assays (cELISAs) and
direct double antibody sandwich enzyme-linked immunoaborbent assays (DAS-

ELISAs). However, as the person skilled in the art will appreciate, the monoclonal

-20-
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Table 8: Reactivity of the 18 GST-fusionS protein

fragnments agai nst 10 conval escent SARS positive serum
wagawphea®erum Normal 1 2 3 4 5 6 7 8 9 10 NunbeCT/U82004/003307

Serum reactive sera Domai n Fa ----------- O

or méﬁ?é&tﬁy o?eteaetﬁatdrésém&sopé sle@a%ﬁi’is Wé'b%lbg%ﬁr é'éﬁwéﬁs”pAl‘%% within

fragnents Fa-Fe of S proteln expresSed from
the scnpeaf the prasent nyentian icsa recombinantantikpdyrisagpegtadhahcan be
|nfra &s [0114] Fragnents Fa to Fe were
growg)gﬁ &? e %ng ‘ul ovirus system M ce and gui nea

pl rn‘Samcﬁ’tﬁ@tu(a/Vé pifefeMenibddi®ent Hraeife tr proteh fra ts are
L TESTS Western bl ot assay usi ng N195 [ 01
a

testegl| tprdeetgnmIQQM%h@bﬁfpa@tsa dg?gzmtl@ greghog a@,@@nu them l]1as the

s BBl 13, P JEFUE L A Tghe BB ol

detectllcbrnraie,l sexmititg amdéor $pr€d|ﬁuﬂvd AmhpprplpeateemEWOalltﬁbe a blmd test
From the blinded test

usin Brainie! ampls T EGFR AIMICR) sl Sera fomNe NgUS B difgsied with
SAR§§?|§ﬂgacﬂllggfhohgﬁ rﬁﬁtdl\pé’sfé%g)‘%ew SIE T4 il Ve b@% obtained

réspectively. nbi nation of these 't
fromrinciigielualsgakhe have\recemtly bietrertféciadr aﬂwersawnlgﬁ)a\@/beérm ebtined

from RS WER DRlIE R R e T et eekS o dyebaing on the stage
of thé ‘iﬁfébﬁén &rtibbbl %éh&éﬁﬁﬂtldmaﬂ'@abght%qnaﬂ' bﬁryT"JWhﬁe $heWsean time
he western bl ot test results were

i gh
of secmmmed%mn foui $ARtSn@or@naw|rl¢%lnf@nt@@ﬁM%reptor@driow gedays (21,

22). SR Sroh PR Bhe A UhBRRIERN o haBhLP i d6elabre

antiba@fes fol bR perRidshfitins) Alsonthe hombes bBPpatients contained in
non-specific reaction in the west ern bl ot. Serum F]rou

suchgypaigpte ‘Bér\é?")zﬂé\%@'b’ph aRreteyarenprdimentthe oyerall detection rate

9
accoffified \irichs Rieddti Mottiod (RIncRBa oF BRATLIRS)ef Fbpentts
theredf fepaaifa oolm)caayaﬁiﬁll%Sispab'reeﬂtam ERRSTote Ttard@g %, posre than
75% R aﬁg@/f Bitie Ban BBVR fRbra i an b oo Hearg5% or 100%. In
anoth& bR (% éﬁ%‘éﬁfrﬁgntp'ﬂ?é'm'o%t&ﬁkherﬁ’ééfo?)sugﬁ %aéarﬁgie' iYfrfore

patl ents Ot her di'seases patients *4 out of
than 200 mmmﬁlam ﬁ%sm@re rhmméo%onm@pdban i4&%,n0te thani 50%, more

3 based | ot nS|t = True positi :
than 55% AEE%e 15eh B fuiTe ettt papeiitieliafie gt aetection
rate fRERCAS Sarhpl/i§ Hore thhhB0% FoPAhRess %l fidr¥ tRar 78%, more

negati ve sanpl es % True negat ive sanpl es + Fal se
than d§sh t noke tamBQs, more than 85% or more than 90%. In another preferred
embodiment, the sensitivity of a diagnostic method using a particular protein or
fragment thereof in the context of a clinical sample is more than 80%, more than
85%, more than 90%, more than 95%, more than 98%, more than 99% or 100%. In
another preferred embodiment, the specificity of a diagnostic method with such a
sample is more than 80%, more than 85%, more than 90%, more than 95%, more

than 98%, more than 99% or 100%.

-21-
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= [226/ (226+4)] % 98. 3% Tabl e 10. [0116] Anobng the 40
SARS positive sanples collected between 4 to 76 after
wo ewsniqasset, the detection rate for 1gG anti bpdi/ES20086803307
hi gher than for IgM This is believed to be a
c nce of .the fagt fhat on aver e the
cdPPZet Gibive PiatpUes sHioadimint A ¢180RRSE crtrding oA Present

mverﬂﬁirhgié S8 detbbeig®at sronu{irb@bf sﬁehpy GI@OCQ%@E AgbeCibout 1:900,
G at a dilution of about 1:800 gMat a dilution

aboucbﬂ HHEK aboul 00,100 1uprio akeutel :12Q0. slhmthefaorgfﬁtﬁd embodiment, a

ciagr it o Thge s bltiee P RbIG'S phB3h Hetertdp TRl ton of

aboubArSY), sbadlut 9: 108hiabeudl HE0uhRMalbslt 1: TOE0.t Bbh @adlicifarly preferred
shows t hree san‘pl es selected fromthe sane patient at

embepliptesitchivestar biefi unes ipjhe ipspsenidnvendionis akiatordstecHgG at a
dllu’u{}ll? 8? aBBhi #2300 %(ﬂﬁé \AEQH%U%‘?@%E%?F& gﬂgé!\tvg vi¥lstern

post onset bu ositi've
blot ysest mctheepresél’ritens\ﬁerﬁ@mp*s ebleitcsd:eteohng aked mlepmbabbbut ¥:100.
of the assay. The table al so shows sanples from
patients that had fever synptons at the tine tested,

bL[bo??, ﬁ‘qr sl AModiRlent *k?dféghbgﬁé acéRbi &%BSPétpréQéht

ARS was epi dem C 1n Singapore. hese
inverﬁmnplvﬂisbet aledd dm;ma w&iefan'aysm‘:&ages oha\SARS ln@lvtland In

ot AR BB ILALe DTS i of BB oLl fages of -
SAR8ahfeRbS. haarctsey ﬁ@f&k&@éﬁ%dﬁhénﬂ %.agmﬁud vﬂllQﬁSQQeQB detect
whol e SARS virus. The shown sanpl es tested

earlysiggegetinfectipasyeheing adle Ewl@ s %as@thpr @sefeered

o354 R ERE N BRI ECH AL of A e

able td:éemd vagsibardorgentratibsefiadibduies. tAsterdinglyn ﬁ'ga'iolre‘l%rred
npl es. Patl ent nos. and 20 showed non- sgem

embodimant Siad Wn@é%q Biethed it adagied do gatact apt %d'e§@9311§t a SARS

oros SSRGS PP MEEH ol Jnen

abous Honedsriban apeui 30, desseshdrt abcm‘tlng legst then ahmlh@d less than

aboul e BB b L S S I i BB abous

8, lesEOMBAROUM! les¥ithan taBSuPBGI'E—:@é lthﬂ%ﬁ&&t‘@rleé@fr%n about 4, less
ecificity and selectivity obtalned vi'a | FA. Patl ent

than agouteax less tharcaboyt 2odgss thranvieday aftebths omm aeysptoms.
No. record SARS fever detection status 1gG IgMI gG I gM
1. 1-SS4 + unknown +++ - 2. 1-SS10 - - - - - -

1-[661@] n a pref%rsred entbodimehi Ghe detectrcsazesmeth%d dﬁﬁ@%ﬁesent

lnvergmggggasym use+ In anether pgefezremembgdlment the dﬁject]prsx@thod of

the pires%nt mveptlon]c%g t?eeﬁér%%mleql& @:@9 atgrlegril\%wpa ig%éosg'%%ty level

(BSLY Gactlitiestoracilitieslwith 2 BSL of less thah. 3, indre preﬂe*rabry-'oﬁéss than 2.
17. 3-S42* + 23 + +++ +++ ++ 18. 5-1* - - NSR

19. 5-4 + unknown +++ ++ - +
[0075] In order to produce high amounts of SARS protein and fragments

thereof, the DNA fragments from genomic RNA can be produced by RT-PCR. The
appropriate PCR primers can include restriction enzyme cleavage sites. After

purification, the PCR products can be digested with the suitable restriction enzymes
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20. 5-25* - - NSR - - NSF1 21. 5-28 + unknown - ++++ -

+225-32 +12 - - - - 23, 7-7 + 17 - - + - 24. 6-2* -
WO 2005016132+ 25. 6-3* - - - - - NSF 26. 6-4* - -PET/US2004/003307
Weak positive 27. 6-5* - - - - - NSF 28. 7-1 + 14 + -

and Cjo'_é‘i&ﬂ"}‘? %g?tébﬁ% %)&)_ré’sj’s*fgﬁ gégtbﬁ%geér&g’l %l\%%i:’erﬁycoﬁiroég? a strong

prométdr/ FhelBectors thehican lﬁltraﬁsﬁh‘hged mtol\ﬁRakN&BpNéfe ho&t il

7-24* - R NSR. E 36 1 + unknown + + +++
Pos'm@rclom@gan'}l%ﬁ'd&ntﬁ%y'\'f‘% sgreepmmans fiyther conficmed by
enzyfihlic Eufndeedneos anadis, iore ebodintist MINTDisit Sfaior -
prote*rmarebexpr@ssgd as fusidh paoteins, Isechegr@8Tdaisipppirofeirss, with

enof ed._negative.result o

subsgadERt Sipathiarte fne Ea T FRlei fORE R ABHiRF . among others,
to elifMABGHE icYSdy/rezetibe @t ﬁdmfahcﬁ’érgﬂﬁdétébh&n(ﬁ) H[HeoéthﬁJced

di seases. O her diseases. NSR||/NSR Non-specifi

proteinsdtagmentaniben gandre tagied wéberuseltabluwr%e@ﬁ*&@s fpabu e
dia n]o]s npari sonof western bl ot and | FAof 39 sel ected
9 | esRef erences (1) Wenzel RP and Ednond MB,
I\/anagi ng SARS am dst Uncertaincy, N Eng. J. Med, Vol .
348 1947-1948 (May 15, 2003) )t Ni e (¥-|
LJQOZ@. lel@l US\R’E  of ARG BARS Virks cﬂ@'i@i"?ﬁa?nqufagﬁ@él s thehgot according

to th% b el Oevr«??\féngﬁNﬂ %Sa%étcﬁgéﬁ %?'ggéﬂé ¥Q<§;€‘\gﬁ%ﬁ9pre§%ﬁﬂlyﬂappear

mostlafra&ive. Poweudr, thedomgoing discisusepobsmbbdinoents eof dfie invention
seve cu iratory syndronme. Lancet. (2003); .

and g howsfat bave BREN el T O RRRCDOT Uy SUART, Aessot to fimi

the ifYPB¥R! TROS Otﬂ@\{h\féfﬁloﬁ%%%‘ﬁlcﬂbé@oW‘sfd*éré’c?’cﬁ?fn%lL@i‘éuél?embod|ments
respiratory syndrone. (2003);

Engl

falling 94tBirethe Qegpamfdhemlms fGllthh@rths E)W&plseaectMn and any

92 t|f|c ion of a novel coronavirus in patients with
equiv, ?/g ‘e respiratory syndrone. N Engl. J Med.

(2003); 348 1967-76. (6) Poutanen SM Low DE, Henry

B. lIdentification of severe acute respiratory syndrone

i 0@%Aakhe fallowing examelgs refesde nuckedide pobsequryies( pyoteins

r

and q%?hﬁ%gé.eo%‘%% fls(irﬁ %%}%@Qﬁ?é@% t 0\%@0% H& lp'reé%ntly
clalmedrmauidht@cmmwbeﬂjcw&hew&wqa@w& bﬁﬁtélrfsaénv Peptides

lsolate%i/ flgOlT(l) rer\%y SSA(\:IIRSns(’Eream gnd tr?% ﬁo?a?f?catlon des?:nbed herein. In light of the
description provided herein one of ordinary skill in the art can practice the invention
to its fullest extent. The following example, therefore, is merely illustrative and
should not be construed to limit in any way the invention as set forth in the claims

which follow.

Examples

[0078] The genomic RNA sequences of SIN2774 referred to and used in the
following examples is accessible via NCBI Entrez Accession No. AY283798 (25)
(SEQ ID No. 9). The entire sequence of SIN2774, accessible via NCBI Entrez
Accession No. AY283798, is incorporated into this application by reference. Human

-23-
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(8) Marra MA, Jones SJ, Astell CR The Genone sequence

of the SARSassoci ated coronavirus. Science. (2003);
W@®5/016390- 404. (9) Alan J. Cann, Principles ofPCT/US2004/003307

Mol ecul ar Virol ogy: Genones, p. 80-81 ( rd ed.

Acade Press stra KA van der Zei | st
sera GBI R LS b ot Ao et i
instit@ondNisted BEThPES1 PE ini
'rfs' (1992) -~ 30:  79-84. ?&"ﬁgﬁf{?@t ”é‘f‘édéi*s@%ﬁ“'%%nﬁ g&ﬁ ned cinical
diagnosisd A INhURIaneseraevere ivaciivatechatb6 T farc3d minsof por ci ne
epldem ¢ diarrhea virus_using polynerase chain

re @Cetrbgggr%ﬂg corrpa"'\@on Iglwlﬁsréy&l?e%r%%éd protein

04 of VAN d Sci
(1298)VvaldstenB27- 30 6(12)N§t@drfaP'E¢mv1r5nn'@n{°\%%ﬁc E, D
Trani L, et al. Rapid diagnosis of avian inf ectl ous
bi MERPti s virus by thd PBogRRiea&enterfon Diseass Gantral,

Viirol, Met hods. (1997); %uaﬂ@% %6313) Annu Al ho,
no

Jaﬁ@“%ﬁ@’?fa Jor fra | Ijonen ypi a. Di agnostic

W GBI $4885) - |41. [23BiiapaisdoSrgis) Hasprirminageore:

¢pameansdrar Cua D, Vege Tan Yabk é@hg\éﬁ%bn% shﬁgééér%n of

lalaY
ILluuu epttopes—wht r—Hhe—+puse YHHUS

J&$AB<Sam$|ﬂvqar ot e| B3 =Vi SuhDg‘We(alﬁﬁ/é)SerQOZ 146- 53.
L5 Seah JN, Yu L| Kwang J, Localization of I|inear
epitopes on|infectious bronchitis virus

:
TR a8 s T

Vol 34 , TeMoTodSen taRS 15,
‘%B‘R%lni%\@ho o@0Seng I-&a‘b%l ngafote!

mas Ci. diaze et al A Novel
Jeerww ruse Assoc|ate qume@@%l? @°¢\@|l9!7é’rﬁResp| ratory

/IIUIUIIL-,‘ N l:ll v u, ot ol—ro No—2

9@3“!@98&5'0(!%9(1 15 2’04) )Smgapormaemnaéhnospffal Singapore:

O j zation, f pr.. SARS
S hiin //Mm,\h@ﬁ ¥ s¥e EREPitaD SiotRRrpe o
as of 10/ 2/ 03. (19L nps & Hof fman, Sars Reference
7-Alpgtentgyripied thep gda@mt@gtof SARRER) ThEbs/$angysapuidsi viheeallected
26 899 da osétfé&br A3y Bt r
T% TS g Oy ek Ry et REREIAGSD AR oev
eau H Su ST et al. Conparative full-length
Pn$ 4Sequence anal ysi s of 14 SARS coronavirus
|so €s and conmon nutations associated with putative
origins of infection. Lancet. (2003); 361: 1779-85.
(21) Peiris, JSM Chu, CM Cheng, VCC, et al. dinica

| i [ b k of
PiReT TR hBRol BiBbshBRNeLS EnoRTEsed Yolkep et aad 7
transrifseiye glagﬂééﬁten(lg‘i)ﬂﬁées Br3EVY itfidetéd- svsﬂ%?)se"éﬁg@?é‘g%llable 12

for di Sease Control and Prevention
caning goEnavinus yaceuetedidoy seta fsanof ainemerereagseadeto check cross

reactlgﬁsﬁbr%a?/gcﬁ ¥§%r %ﬁ@ 16§tray cat sglraagrto%lde-gjby gri foog and

Vetenhbt;pAbthmmy ofl Sirgraplons weépdlugad Sscsipdef i ni tion. htm
(Accessed 2003 COctober 2, 2003). (23) Martin J.

Bi shop, ed., Academ c Press, San D ego, 1994, and
Carillo, H., and Li pman, D., SIAMJ Applied Math. 48:

HomolB8gy AdQ§8bs (24) 2can, Bioinformatics Educational
Resource! http://ww. ebi . ac. uk/ 2can/ di sease/ SARS. ht m

080] [ Sl 74
R e oy S 8y S b e S Bg P AP gt I
http://ww. ncbi . nl mnih.gov/entrez/query.fcgi

(Nucl eotide) ; Ruan,Y., V\é124_. . et al., Conparative
whol e genone
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sequence analysis of 9 SARS coronavirus isol ates show
mut ati ons in functional domains and potenti al

wQ@ewgnapbi cal variations (submtted to April 20CT/BS184/003307
to the EI\/BL/GenBank/ DDBL dat abases). (26) Sanbr ook,

J. [Lts [
comilst 4 1o50hetepsn 0 MERIER syl 08 chrdesbetna e
animdl corbg&viruses. usiing blqinfoRn@nc aethddd.t edi ke, E. T.,
Eval uation of a n ELISA for the detection of ovine
progressi ve pneunoni a anti bodi es using a reconbi nant
t ransnenbr ane envel ope protein. J. Vet. D agn. Invest.

( 16681 S&qUeHteb%F . thé J-heBnatimigdN Pl inaipiedSARS coronavirus

senS|t|ve netho% for the quantification of mcro
were dowrd fa have 8b-3 ptharmelagy withithg genes el thei Nipsoigin of various
|nd|ng Anal Bi ochem (1976), 72: 248-254
a”"“§53§8Eurne ; Western blotting. Electrophoretic
transfer of proteln from SDS- pol yacryl am de gels to
unnodi fied nitrocel |l ul ose and radi ographi c detection

Dete\gpbga}tgqrﬁ | F %ﬁapgar[zt?\% Dl gﬁgp%&%% %é??[ﬁ%ld)a@ protein with

relat@!%@ﬁ?ﬂﬁﬁwrdseg Lani gan, . et al. (1986)
Ser odi agnosi s of ant i bodi es to the human Al DS

gf) | FUf lé‘\‘ldBH N jlqp@t qSE?(b oy Ny, ) s é%te@é’é’d as discussed
p ptide I o/ Technol ogy 4:128-133. (31-35)
belovCo pretmoiezmn alasvehetadl with Berd oy, chicksin amd pid |mn3cm|zed with

. Oxf Uni ver si Press
aviargad BRHSTY HEETATBPvieepEaVall (NS FERGIRS Wt gbseyepyith sera
from Botﬁ%htcﬁ@h andgaglem ¢ Press, New York, 1993.- Conputer
Anal ysi s of Sequence Data, Part , Griffin, A. M, and
Giffin, H G, eds ., Humana Press, New Jersey, 1994.
- Sequence Anal ysis in Ml ecul ar Biology, von Heinje,

Nucl&caﬁlﬂdmpﬁo?éi?ﬁﬁa mihts - Sequence Anal ysi s Priner,

Gi bskov, "M and Dever eux, J., eds., M Stockton Press,
r h m]et ek trl 126%bp N prot
Clﬁ%ggh&%\?e\?ga%glta Ig@/eﬁﬁﬁgﬁ%gna nySS| s Progr amg f 8Fo ein
sequehee YAKINATHA é\l@BAEnttt@zF@Eweamoh N@(ﬂYZ&B@B)(W_@e@reated as
asi ¢ _local

discus34f BRlavgofl oSS Hgensf gre spagady Fbae 135% Ba0R paE et
consfilutétthe réspRRAFL ﬁ’béﬁén@@ﬁreoﬁ‘so RstedTlin Eable®. gener ati on

of protein database search progranms. Nucl. Acids Res.
(1997), 25:3389- 3402. (39) Wayne M Yokoynm, in:
Current Pr ot ocol s in Cell Biology, pp. 16.1.1-

T 17 €ds. —BoniTacifo, M Dassq, J. .
Nprl%‘?'f‘cffétﬂmgnt rl‘l‘rﬁbﬁ'hcott- SchwaP@se Pag A NProfsitada,

9 (40) I NVITROGEN, BACT (t m Bacul ovi rus
Nz@xor ession Systens, lnstruct J)%% nual 5 13 Viral

N19f f9ue HPRS Y6§2002) OLAING 1) ¢ 681 1289788 (D KB By Tor

N17@nt| body that b| nds to at Ieaz$14.@m _epl tope of a SARS

a bt Ul a ] a
v oS conprstng: \a) conmtapt T g Sara—at—reast—one

N71bi ol ogi cal sanple with at |ep414-6@€ isol ated SARS

VITUS protein, or at least o g Tragnent of sal d
N8GASo| at ed SARS Vi rus protein 28 ng at | east one

N80$3' tope of the SARS virus, an Egél@_hzggt ecting the

rmation of an antLﬂpn anti coml ex hetween said

N74vi rus protel n or sai d fragrrenqo,%tngg antl body present

I II OClI CIT Ul UI U\dl L;ClI DC{TI}JI <. 2 IIIC IICL IIUU UI La"I_ClI III J.
wherein said at | east one isolated SARS virus protein
is an

-25.-
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N or S protein.
at | east one fragnent (a)

a m xture thereof.

sgi d at
TabI? ?agment t her eof
5. An in vitro diagnostic Ki

bi ol ogi cal

3. The nmethod of claim2, wherein said
is 95 or
weensesgends substantially to 195 or
4. The method of claim,
| east one isolated SARS virus protein or

is a reconbi nant expression product.

Fc of SIN 2774; (b)
Fc of S| NeQIvg2000003307
wher ei n

t for detecting in a

sanpl e an anti body agai nst a SARS virus

. C rising: (a t | east one isolated SARS virus
Splk%?ﬂ)ggqielrgfraépzqrgtgst one fragnent of said isolated

TS T e

|ng at

plegheys Branghitigetivist (IRY) aneé

| east one epitope of

vansf BT 408 Cr A YARNTE A EOER G RTHBED O s o

| east oOne isola

thosetdaropa¥iruses veerel Ieaatedcntethaﬁ\l-tmdynuy efstaetsmke; piateins.

Accordi ey pid

wherei n said at

t | at
Wes Sl el Seargh TongRtReS odne

termimli&Ethe $ ﬁr@t@wﬁ@ﬂh@tSARSf\h&l'seMow&/&ebﬁfe‘r p’a"r‘l% of the S protein

formati on of said antigenant
were gfsodnyestigsiiedvher ei n wher ei n
(a) is N5 or
substantially to N195 or Fc
thereof. 7. A nethod for det

Fc of SIN 2774;

I body conpl e

said at | east one fragnent
(b) corresponds

of SIN 2774; or a mxture

erm ni ng an epitope

s[85] i Two sets bEfragmentd ofithe d@Bdraminogacid ek)ngJSq:)mtblmgSEQ ID

No. 4EheaFAR SIBB7ZA AP e B iBbeg REIH Byhte Showiin Tables
3 andl £a6d depiced WF@@Iréisf h@r&m K@éeé@ﬁagh%@@ad @d F*aeéﬁ& Fb

one fragnent with

edhtergimss pﬁghet prpéeinuman,

| east one Serum sanpl e from

origingte frem and (2) at |east one
serum sanple froma coronavirus positive, SARS
negati ve, human or non-human ani mal, (c) detecting

fragnent-anti body conpl exes

forned fromthe reactions

Nanféfoi(lbl) I;{rg()mf"afjs(ﬁ})oté@ and

| FQHW‘D

nnnhrlclnm nnlfnnnc Qnﬂ§$$ﬁahﬁpa£$§f%éﬂg&8ﬁl

Fa V|rus by selectlng fragnent<

1t25ﬂ forrn

£
1

IIQQHCHL'QHLIUUUY bUHpICACD

Fb reaction of step (b) ( ), bt

ClD Cl I COU[ L

I241et4%Rs a resu

e et hod of —ctarm 7,

TSt ;
Fc (éﬁé b'ﬁnség)l dsf (reggirgﬁ}t ( |A)s r Zaéﬁétﬁ@ﬁ SEQAPAN®.r & at

| east 5 SARS positive human

rabio £ S Mo e Hbake 8 it il

Fd $ 663 963{16 met hod of claim
Z wherein said serum sanpl ¢ "N (2) is chicken
serun1a ai nst IBV or pi

Fe g f Ar pnlrgﬂ- rS\?I ggh QHWEE ozgr\ollon Af
ulauHUotlb HULHUU T O7T ocCc T TCTtTTTT a

I,

No. 3&pré§i§its‘m¢Atérdeh§%e?ﬁm§ 3gwesm One or rmore

pepti des conprising at

| east a

out 65 contiguous am no

acid residues of SEQ D No. 2 or one or nore peptides

conpri sing at

| east about 65 am no acid residues and

navl ng at T east about—90% SE

Namg gfifirggmentei® arotinan no

ucrice IUBIILI ly VVI lII d

hSiadresponiing ags 6EQ wotein

2 having about equal Tength

__i_pepLLdesh_mhereln said_one

qs ald one or nore
e _peptides conprise

Gb at least one epitope of a S

Ag§1\@:{\ and (b)

Nt nrl\/ r‘nmnl ex has

T, bltﬁrnEd bet ween said one or nore peptldes and

anti bodi es present

in said biol ogical

sanple. . A

di agnostic nethod for detecting the presence in at
| east one bi ol ogi cal saan96_
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of an anti body agai nst a SARS virus, conprising: (a)
contacting said at | east one biological sanple with
Wo@r@s501618Dr e pepti des conprising at | east aboupPCBES2004/003307
contiguous am no acid residues of SEQID No. 4, or one
| east about 65 ani no

20 BBGE At T T oelt oF e & it Vasom setpatmnlabeled

G1 td 648t Ebh Wi ik ' ’ ' ' i i
1 OB, Wi ST 8 9 Pl ey amin
acidsgefithe spikeoprotein ewperstin Gesconsistediaf asrind acitbresidusy €70 of the

. j.de IS t | east. one epitgp f SARS .
spike}iBliuf G B AL St arRie s T e ko pegrein ete.
G18 conmgistexfigs Cf termibrhl BStavamd foids! 9BE 10 iMPiglrdgpt i des

and anti bodi es present in said biological sanple. 12.

The di agnostic nmethod of claim 10, wherein said one or

nore peptides have at |east about 95% sequence
Produéfibhi dHProtéihstat® Fraghtiengs number of anino acid

resi dues of SEQ D No. 6 havi ng about equal length as

Moleédia? 18RIy nore peptides. 13. The diagnostic nethod
f claim,  wherein said one or nore peptides have at

0
I 0 i i | LQUOYS
SRR AR 320 f50ia el N AT EepAlTe wes

inactiviu,‘f]jte_dtbeesfqltmil(tJI wasngicd fas RN(T\ éx’@laet.icﬂf. WD%IG?NAM@@l estradi®d using

, isolated a i fied nucleic acid conprising at

Trizof gl o I S B ey G reor a5 BngiecrBbA

conti guous nucleotides of SEQ D No. 1, or at |east one

pol ynucl eoti de conprising at |east about 195

c&rhtgiﬁuous nucl eotides which have at |east about 75%
h dyneviut! fength and s dagmeanie ef ther N miielepwiageamplified using

| uglehengt.h as said | east
stanaBEB Worads BN 2B In RS- G0 SRR 3 o688 o
94°C ehoule$52C peptind§266atl mis) aB@rpHEent Salptleatage biteSHRRE
. Idantlgﬁd¥ in 3 S le. 15, An isolated and purifie
includgddp dpe Topuag @Gagg@'iwrﬁﬂewseé%ﬁpe@ﬁée'woﬁﬁ%@lI@tﬁﬁ@r@eare shown
in Ta@mprising at | east about 5 contiguous nucl eotides of
SE

Q D No. 3, or at |least one pol ynucl eotide conpri sing
at | east about 5 contiguous nucl eoti des which have at

['east about 75% honbl 0gy Wi th a conti guous number—of
- nucl eotides of SEQ D No. 3 having about equal |ength
s said | east . one pol ynucl eotide, wherein said
olynug?géFwﬁeEgﬁcodes a peptidE”Tﬂgt i s adapted to
gene detect anblkateMRS anti body in a sanple. 16. An isol ated
and purified nucleic acid according to claim 14,
wherein said polynucl eotide hybridizes under stringent

Target a
Y

conditions with a contiguous nunber of nucl eotides of
SEQ D No. 5 having about equal length as said at | east

Full lengthe podagaaic| eot | Feward8-CABGATOLATETC RET MY EGhcedcAATC 3 (1)
nucl eic acid according to claim15, wherein said

pol ynugl jqe h Ll 2 ' Lt ,

W th Aot Mo el L A B T R IR E S R R
havingg%bout eq%gl length as said at |east one

pol ynuT '8t i de. FOMHE FCEFRTCCATREERGOTAFT GIAGGRCAATE:3' (1)
, Wherein the formati on of antigenanti body conplex is

det ect@@3®yp)r adi RevarsaroASEAGTCEAL) CBAGYABGAGAKETIICCCC-3' (IV)
i mmunosor bent assay (ELISA), i nmmunofl uorescence assay

N195 (I FA),198es bl ot chnNé{ve;SdL@G%dﬂT@bAAé&AGEh?G%A’@@R/}%AéﬁTTC-s' (V)
0

N210

met hod of clains , or , wherein the formation

antig 144 Xl bl_at '
and oo R AR AR TS E g ages w
to detect 1gG at a dilutiol 7of about :800. 20. The

di agnosti c net hod of cl ai , or 1, wherein the
formati on of antigenanti body conplex is detected by
western blot and said at |east one fragnent o peptide

is adapted to detect IgMat a dilution of about :100.
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The di agnostic nethod of clainms , or , wherein the
formati on of antigenanti body conplex is detected by
woe®tmetd3bl ot and said at | east one fragnment oPCPERINHUEN3307
has a sensitivity of nore than about 85% 22. The

ni7o 41 agngsglc met hggrv&?d: %"@é@‘éﬁéc%%%@iﬂd@;@d%@%@wu)

of anti genanti body conplex Is detected by western bl ot

and said at |east one f ' L

peci THEIEy U8 MAraot ek SpBTeoREaR D AT dazeger o

met hod of clainms 1, 10 or 11, wherein the formation of
N71  anti g&namt i body Fooray: SXCEGCHEEEEEETTBAA AT BICHC-3 (IX)

and said at | east one fragnment or peptide has an

over alh1408t706] | Wevérss: &'-AOGCETCEACAGBAGSABPAETTICCRIFE (X)

t han éS% 24. The di agnostic nethod of clainms , or |,

Ngoa Whereidy said bi gl 'ré?%'-céégﬂlrtécﬁem;?ééﬁ%A@AdC@M-@ (X1)

| east TwWo fragnents of said at | east one isol ated SARS

protein. 25. The di agn i h ' '
wher ei(B8%%4Prht RS 5? %Gﬁpiﬁh@ﬁ?@%}@%ﬁﬁiﬁcﬁ oS X
at least two distinct isolated SARS proteins. 26. The
NsoB di agna®tac net hdredrd:G-aSRCATCCRNEFEARARBICAMCACEASS (XIID)
two fragnents form afusion protein. 27. The diagnhostic
met hod §fo- 68 bE RéderswhAEeGEGTBGACITAT@EETGAGITGAATCAGC-3' (XIV)
fragnments are Fc and N195. 28. The di agnostic nethod
of clajm 26, wh | N Saj ' ' ' 3
N4 3 1Rt o m SN R ECATORA R AT R RTRAE
di agnostic mnet ho&v f claim26, wherein said fusion
protein conprises 95 at its Ntermnus and Fc at its C

termnus. 30. A pethod., far ' R0 3" (XVI
ant i bod¥AateRP Rk @Frsﬁe%'é?Gg?ﬁ%ﬁ# %?%?‘g?ﬁ%étnpr iTs(,:iAr?gC: 3 v
(a) injecting at | east one antigenic fragnment of said
protein into a non-human animal, (b) isolating at

| east one spleen cell fromsaid non-human animl, (c)
fustg—sard at teast one spleen celT wth a nyel oma

e ot TR AR SRS
numerglgzgog %( gl’n c%lgﬁycsﬁgw %@BWo@?iOé&?i d at |east one SARS

selecting at | east one hybridoma cell
produci ng sai d nonocl onal antibody. 31. The nethod of
claim 30, wherein said at | east one SARS protein is an
S protein and said fragnent is Fc. 32. The net hod of
claim 30, wherein said at | east one SARS protein is an
' @d(;tﬁn Raht'D126mRdS chprylfg nudbeodaplidghosspike
Cons#eﬁg%??ﬂf et Ecti ng'ﬂa SARS viﬁryuséi n at Ie?st one
proteln flaggnents andntamsfoumptiopiafdostgellsont acti ng sai d at
| east one biological sanple with at |east one )
nEo88]l Thelpusified MKs egeodiay Np&ASIB agraenisrwers digestedavith
etecting tneTor mauo a conpl ex betwegn sai .
BamHikarish Eallal e DO DIAS SOUMS BTl P05 Fnteygre digested
ith B ' irfd g?n%%t WBRS BloRed e JORRGryRE
with %ﬁ?%@%i,d I%gﬂgtﬁ(?s%sgflt#r@omé nons- human ani nal qtﬁj ect ed
expre\ggtdm_l_‘ﬁébtglfﬂ (Ayeerishaffr Ialgara]rmmﬂci?)‘ (pfﬁmg-??vfp\n;m ll}lsprp!t@n@mlaG1 to G18
; e di agnost.i c net m erein sai
eXpragsiang (kYS! ﬂf@%'gg‘)ggﬁgn 3@4%98ﬁen?¢8m13h¥?0n- human ani mal
injected with an antigenic peptide conprising at | east
about 65 contiguous am no acid residues of SEQ D No.

2, or_ an antigenic peptide c ri_.sing, a east t
61080k TbeeoerAebis e RaTp e ie EETNRTahopHs
sequence identity with a contiguous nunber of am no
acid residues of SEQ D No. 2 having about equal |ength
as said antigenic peptide. 3g. The diagnostic method

of claim 33, wherein said at | east one nonocl ona

anti body is derived froma non-human ani mal injected
with
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30

an antigenic peptide conprising at |east about 65
contiguous amno acid residues of SEQD No. 4 , or an

wW@posgensr peptide conprising at | east about 6BCHIBI904/003307
acid residues and having at |east about 90% sequence

. . °d
alpna §5Tlar Bl BPRict BTl biate SHeareraseiveias proteins
with $@SIT piviegedtitee I@QFdef}ﬁteanusT%sﬁ%mgnég wek&|d8 fn’ﬁﬁed Qv PCR

wherein said antigenic fragnment 1s a fragnent
screegingsapd dudher eanfirmed SARBIAymeisut 38J sateemet analysis. The insert

seauehB e g B eSS Nald U hgdiede,

epitope of a protein of SARS, wherein said at |east

one epitope is on at |east one antigenic fragment of a
of ,claim 39,

Cons iR 8t o dbmpina B AR WouE vedtars siuwssing fusiondproteins of
nuclefd%%dézln@-fs@ﬁI@éﬁb;ﬂkemoéapsﬂfﬁagﬁﬁf%‘fé 9nd! tré‘t‘?éfo&ﬂ%ﬁlo‘ﬁ of

claim 39, wherein said antigeni ragnent
insect hegitwellsof the S protein of SARS. 42. A reconbi nant
anti body fragment, wherein said reconbi nant anti body
f [Qﬂjr}é?&cqmbldeni plasmidsoior tﬂtepmumbnrmltwammmbﬁ)@ym@fns were

ST1.NG O Kl Li ng
const l39 SE%JEN(I:E #&Jqﬁi 8!@3 IQSJQQ%Q: ffgg;gggga{:cé,e@«)dvas

8
cloneé!??i?’;rég@ogpé; nﬁé}{Bgtllgéé@@o@§|@%>ﬁégt§2rag%elﬁéﬁ tﬁé%ther the

N195 gepeayagpslonedupsireapsof the Po-g@ REssesF SNRS5 and N1 95/Fc

9)._ <4
cone 1 e GRTAGEHR T FGen 85 rs
Techrmt@gleg clnat)tand #8nd¥Btte8anto SPo ﬁ%éc@céllé:’f&ol@ame%errecéﬁﬂ)mant

g lie 10 15 aca ttt ga ccc

AMNEMbgiilovEs RbresaRo LS OR oty F ol | Gy ang O B Smespoetively.
The regdéc ¥ vghg gir SeksAvdte FthplFidd ﬁ?&vf@@ﬁféﬁy@&g&%@@n&%@n each

cgc aat ggg gca agg
of the cytrcs steckgousing me:mcala}Mq Lib4éfss‘mgp rdsdcdbaesétittedfd) the BAC-TO-

BACTS @C@@'fyé?ﬁwgw?% Sé(é{o]?"@%t NG %@E@Séﬁgtﬁg@an@d@m of both

T Phe Thr Ala Leu Thr
virus %@ﬁ(ﬂﬁ/greéaétﬁeg“ﬁ)%égxﬁg g@/@b ctt aga ttc cct cga

ggc cag ggc gtt cca ate aac ace aat agt ggt 240 Leu
Arg Phe Pro Arg Ay An Gy Val Pro lie Asn Thr Asn

C
?ng%gr ggattggc%xng%ﬁ%a 19? ?%tec?@%é%\?lgreamfe&gg wifiCa MO
(multlpllmtles of infection) of 5 and the cells were harvested 36 h p.i. (hours post

infection). Total cell lysate from cells infected with baculovirus containing the
constructs described above were analyzed by western blot using rat-anti N195 and
rat-anti Fc polyclonal antibodies, which had been previously produced. Proteins with
the expected size of a Fc-N195 and N195-Fc fusion protein, namely 52KDa, were

successfully expressed and could be detected via Western blot.

Protein expression and purification

Protocol I:
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Pro Asp Asp Gn lie Gy Tyr Tyr Arg Arg Ala Thr Arg

Arg Val Arg 85 90 95 ggt gac ggc aaa atg aaa gag etc
wae®soua3nga tgg tac ttc tat 336 Ay Gy Asp QEI/LX04/003307

Met Lys Gu Leu Ser Pro Arg Trp Tyr Phe Tyr100 105 110

o B0 45 38 oGinigre e B foskierbPriing Viifpus SARE virus
structhﬁ-H g@’n% f?ré’gim@wﬁé Wh@disBd4y35 L5 life?Q Bl Ao di@dd d@@taifing ampicillin

gca act gag gga gec ttg aat aca ccc aaa

(100uwnl)@nsﬂ g;oyvn aE3W/aE atrgpshakingaspesthef 29Q ngnyuntll LR reached

o505 b Pt A aREoER 2L BB AEoEnsice to

final ddreftratidhof ArmAs forRt b aAST °BsNTHe nul@clu@s/\d/@re'l’rhemyﬂirvested by
Leu 145 150 155 160 caa ctt cct caa a aca aca ttg
centrifugatioa:atAROG X eemder 8@ Migagddha b@?t?f@ ﬁeLQG"‘Pinst‘%ﬁen

resus%éd%@ in 23 EB |L&Hy?§%u'rf>é?(2<8rm\nph% ﬁm /é’d)(ﬂnﬁ Na@'1y1{1rﬁ\ﬁ DTT pH

aga’ ggc ggc agt caa fct tct cg
7.5) dop@aihieg ’h‘gglmlgyscnzgu:nesaﬁd Segubater Q 4 °Glfpr Semp@te d@sm)lutlon

ot St . ks Bk B8 et v

h
clarlflﬁéﬁtbycé:hlgﬁzﬁaééob’nspéé r‘%\t gggoo% lg)n’ggdg 1?8&5’( Ag edt: (Ijg% gﬁt%(erﬁﬁhtants were

then mgabg@d with Glgtathjane Sephiesed esit gAreewha@Paegnem) overnight

at 4 o Paa 515558 Bl Gl nGlash] e s i he above

buﬁeﬂ@l@l ?% EE:l@tlcﬁﬁ bf bﬁdtelﬁgﬁas?laébcﬂﬂﬁllst@@l \Mﬁl@tﬁxea oﬁannv%lvglumes of
Leu Qu Ser égls Val Ser

Lys
lysis mf;fermtalgswgza@ﬂ%aedwed atad@@n@a(g»lgie@) flae H@P“%Qf interest

was &ﬂ?c{;alar%ﬁrhe%gg% r%&ﬁ&v%fﬁ‘o@ {he QIOE o%g gcﬂlernlght

thromdbin &aatraaqt. Ckﬁercmaﬂmg daa chgtte acts ppsseddbramsh thad>ST

tac aac gtc a Gn Lys Arg, Thr

colum §o TRONS et TgpmAbR eldteTTne it pealeyeotight gas measured
t a

with élb R%%%r%@?h i?éay%ﬂfe (%‘é@f%& 1@% (Qg)aaﬁé‘%eg érllg\ﬁrl]aér Eﬁlﬁecked by
Coon&sslﬁigalmsg oPttlee @Bmpmruh&m 28%- BA@E;aa gac eta ate

aga caa gga act gat tac aaa cat tgg ccg caa 912 Asp

Gn Asp Leu lie Arg An Gy Thr Asp Tyr Lys His Trp

Pro G n 290 295 300 att gca caa ttt get cca agt gec
Protded/ Ijca ttc ttt gga atg tea cgc 960 lie Ala G n Phe

Ala Pro Ser Ala Ser Ala Phe Phe Gy Met Ser Arg 305

3{@94335!@3@“%19 ectraigjorgesd bacteaaarveretgrbwg tggm @E)@OO of 0.5 to
act tat cat gga 1008l je Val

0.6 lrﬁuaaﬁﬁr’c@w%quéwwh FPPIQin G@% cgzse@té@t'%%%aslm') and
t t
mduc%by@??nﬂ%%%?%tfog?% Q€§7 Q’f’_‘ C‘éﬁg\éfeﬁ E[ﬁg@@ﬁ%&g@%&%ded in 1x
PBX. Pm'laelspmo%qad Afsaté/adlthloeatrﬁ’aged;aszem%gg‘ocﬂ@ naiac aag ‘
cac att gac gca tac aaa aca ttc cca cca aca gag 1104

[095] The soluble recombinant proteins were incubated with Glutathione
Sepharose 4B beads (Amersham Biosciences, New Jersey) and eluted with 10 mM
glutathione (Sigma, St. Louis) in 50 mM Tris-HC1, pH 8.0. The GST protein was
cleaved using thrombin protease (Amersham Biosciences, New Jersey). Dialysis

was performed overnight in 1xPBS at 4°C, followed by removing GST using
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Leu Leu Asn Lys His lie Asp Ala Tyr Lys Thr Phe Pro
Pro Thr A u 355 360 365 cct aaa aag gac aaa aag aaa
waagsaoti3gat gaa get cag cct ttg ccg 1152 Pro RYEUL2084/003307
Asp Lys Lys Lys Lys Thr Asp Gu Ala Gn Pro Leu Pro
A a . . t,. .
Gluta ISngtét%pggfoséégng g&@%\%@@%ﬁ%ﬂﬁ%&@@ﬁ@@h%& ddssolved in
1 M, @\ ahti8 Madredhredpedtilely, Were plidficd asing pro@n skfed@Bio-Rad,
400 atg gat gat ttc tec aga caa ctt caa aat tec atg
USA)agt gga get tct 1248 Met Asp Asp Phe Ser Arg Gin Leu
G n Asn Ser Met Ser Gy Ala Ser 405 410 415 get gat
tea act cag gca taa 1269 Ala Asp Ser Thr G n Al a 420
<210> 2 <211> 422 <212> PRT <213> SARS coronavi rus
<fQRB] Asowseln Fghread rexargssipip obath Nsajotels fragmemnfsghown
ro Arg lie 10 15 Thr Phe Gy Ay Pro Thr Asp
there@g‘,r;’aﬁlﬁr@isp Asn Asn Gn Asn Gy Gy 20 25 30 Arg Asn
Gy Ala Arg Pro Lys An Arg Arg Pro G n Gy Leu Pro
Asn 35 40 45 Asn Thr Ala Ser Trp Phe Thr Ala Leu Thr

[ S . 6 P Pr -

ISP Frelepstierid bhled SBroit fagfitatl 84 e et shtin in Fo. o
and BOEspedtivelyAPRrifed S petéhrabrertts(GAaEd Bl afd shdWh if\Fey. 12.

Arg Val Arg 85 90 95 Gy Gy Asp Gy Lys Met Lys Gu

Leu Ser Pro Arg Trp Tyr Phe Tyr 100 105 110 Tyr Leu

Gy Thr Ay Pro Gu Ala Ser Leu Pro Tyr Ay Ala Asn

é{@%ﬁa%%ﬂm o8 shdwed bké&eli¥éat prdteinadldA Rl WBs afddleasy to

' y a Leu Asn Thr Pro Lys 130 135 140 Asp His lie

purifyd y Thr Arg Asn Pro Asn Asn Asn Ala Ala Thr Val Leu

145 150 155 160 G n Leu Pro Gn @y Thr Thr Leu Pro

Lys Ay Phe Tyr Ala Qu Ay 165 170 175 Ser Arg Ay

Gy Ser An Ala Ser Ser Arg Ser Ser Ser Arg Ser Arg
Westesd bigtopredocal y Asn Ser Arg Asn Ser Thr Pro Ay Ser

Ser Arg Ay Asn Ser Pro 195 200 205 Ala Arg Met Al a

SE099} WedtgrnGhlpt @ssayEhwerd perfarmed badeslion ¢he snd2aid protocols

oy Bigag 4G o o 330 oSl ol e
recorfbifantiprotd@h fidyméne e separdied by 2 8 45 8L SCWIPAGE and
transferred to nirocellulose membrane (0.45um) (Bio-Rad, USA) or Hybond™
nitrocellulose membranes (Bio-Rad, USA). The membranes were blocked with 5%
non-fat dry milk (Bio-Rad) in PBST for 1h at room temperature and washed with
PBST once. The membranes were cut into 3cm strips before incubating them with
SARS positive and negative serum at 1:100 dilution at room temperature for 1h. The
membrane strips were then washed three times with PBST and incubated with
human anti-IgG or IgM conjugated with horseradish peroxidase (HRP) (DAKO,
Denmark) at room temperature for 1h. After rinsing the strips three times with PBS,
the specific reaction bands were visualized by DAB (3,3'-diaminobenzidine
tetrahydrochloride; Pierce, IL, USA; HRP substrate) incubation for 3-5 min at room
temperature.
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245 250 255 Lys Lys Pro Arg G n Lys Arg Thr Ala Thr
Lys A n Tyr Asn Val Thr 260 265 270 G n Ala Phe Gy
woe@smig3xdy Pro Gu Gn Thr A n Gy Asn Phe G@I/BFH04/003307
280 285 Asp G n Asp Leu lie Arg Gn Ay Thr Asp Tyr
ELISéyS Hs Trp Pro G n 290 295 300lie Ala G n Phe Ala Pro
er Ala Ser Ala Phe phe Gy Met Ser Arg 305 310 315
I

ST TS, St e et Sl f g cvang

al. (1093) @8). Fhe ;ia'rmiee_rrecdl;midgm pﬁﬁ@in\T/’ﬁEBn /irﬁ‘l%@l %ﬁS grSS
s Thr Phe
bicar@?ﬁpt#&%r@rﬂaté}%a%g@ulffgsgl-lpp(,sa@)ﬁvygg rgggt%ﬂm YGwvelymiargter plates
(Coudt Fedoufd Do TR Bl 23,50, ana
the walla wese bkﬁikeﬂ%xb%@ﬁuéﬁﬂy gﬁh Midgbuﬁégg(%gvﬁgoﬁf@t dry milk
et . a

0.2% 54 & 103 BT bl $5He B Bt ToTh 13031 Kot he

exces%zﬂiﬁair?%s‘? OF WIS Wers 9dihed 4Rree firRes WHAPBS-tween-20 and
8 3 atg ttt att ttc tta tta ttt ctt

1)..(3768) <400> i :
100 uél@ter wied dddunait SHRS agsitivaendtnegasveiserPhdilliesl iRhE%backing

P T o Ay Ser Asp Leu 10 15 C
buftet s ERelSha B qrer Lafors mit: YosFiajetas Plngpadind fiee
timesdmsfoaad@fig AP |Aper Gyl ditdecbRtiaR entiaRiyAGRt YimaA N Al a

Pro Aangr Thr A n 20 25 30 cat act téea tct at

. [ . C ! ag
immuggglogutin G dat)r coptugsied with harseradishaperoxidasei (sl rlgAKO,
Y/ TY+4 o R . Rhe, Ar .

Donfk) SRIeYTAPERT ghd nlloaled of ¥F *Cpr 8T, Ay o Hashing,
50 ul of O-pb@nylemediatnim$di%%&%rid@mlghdetﬁbgfgwgé k@a}gélfﬂ[(tSigma)

€ Leu Phe Leu Pro. Phe Tyr, Ser'5 aat )
were 3936@3‘8&39? weland pelbatedder S¢nin akegom Erpsraline. dde reaction

) B i . .

was oSy R2TNT12 SH o S0uT ol nd 48 e WS rel at 402 nm.

ggt att ' tat ttt get gee aca gag aaa tea aat 288 lie

Pro Phe Lys Asp Ay lie Tyr Phe Ala Ala Thr Qu Lys

Ser Asn 85 90 95 gtt gtc cgt ggt tgg gtt ttt ggt tct

ace atg aac aac aag tea cag 336 Val Val Arg Ay Trp

ImmufflfdiesEbNceassa) Pk Asn Asn Lys Ser Gn

[0101] The Immunofluorescence assay was performed in laminar-flow safety
cabinets in a biosafety level 3 (BSL-3) laboratory. SARS coronavirus was
propagated in Vero E6 cells at 37°C until cytopathogenic effects were seen in 75% of
the cell monolayer, following which the cells were harvested, spotted onto Teflon
coated slides and fixed with 80% cold acetone. Serum samples were tested at 1:10
dilution and washed with 1xPBS after being incubated either for 90 min, followed by
flurescein isothiocyanate (FITC)-conjugated rabbit anti-human immunoglobulin M
(IgM) or for 30 min, followed by FITC-conjugated anti-human immunoglobulin G (IgG)
and incubated for a further 37°C. The slides were subjected to another washing
cycle before being read for specific fluorescence under an immunofluorescence
microscope.
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100 105 110 teg gtg att att att aac aat tct act aat

gtt gtt ata cga gca tgt 384 Ser Val lielie lie Asn
wWew5B8er13Thr Asn Val Val lie Arg Ala Cys 115 1RO1/125904/003307

aac ttt gaa ttg tgt gac aac cct ttc ttt get gtt tct

Imm@is I%Fe%te?lcé %yq"'gﬂﬁ %ﬁijg pr%ﬁ%@@"‘iﬁ'@sggfr gcghgag
2351 A InsBbfodiswelSodifiredih oB iebpiateabiin 2% Rpanuency.

Two ﬁtg oﬁSF%’éllsWéreLﬁfeol&@mﬂtﬁfba%@%\MﬁeQ %SlpFé%%l ﬁls[:gﬂ protein Fe-
ee ttt teg ctt gat %gt tea gaa aag

N 195@151 %995+F¢ewgb|a MP 1075 Ahe ils were fbsqm wmnu 188P &hanol for 30

i S5 8 i S e
with vlarwngeiﬂuﬂa)lgs of infédted YatieRhseruis ad\phimary afibody ¥nd39TC-

ttt etc t gtt tat aag c tat caa cct ata
Conjuga{%dgﬁaiggﬁnt'c'a{m@a?g@ﬂ '@Mea%%pqqd%rwantltrwy fojeachylgG and

o B3 T S5 i L €38 8 o an

IgM I%tdeiﬁqtloaﬂ&%_datel?rrméx‘bas @ 100Phrd As10, Tespdativelyy abed of the

Lys. Ley Pro Le 15 220 ggt att aac att aca
fluoregg?nq(%/ggga% zg‘gﬁr 'OEtJEla Wee ttt tea cct 720 Gy H
e Asn H e Thr Asn Phe Arg Ala H e Leu Thr Al a Phe Ser
Pro . 225 230 235 240 get caa gac att tgg ggc acg tea

%ﬁﬁ(@%ﬁi%ﬁe?agﬁfh éj gro% éo%&é@#Aé%%n%?e&%ﬁ@@ﬁ% (EI gsle 6) were
testecQSIthe r%ﬂltis Mmraa:grrqmedw\tlthamasé Tgb‘itga;lhgd Qi @%sie’f}h tﬂ@ttassay,

te 81
wholetifhis R 83} aRd Gofirges |y(§v>anqr%|‘e IﬁAég’BQE%@IMWI}iéﬁbmmch
also L@@ts u@éétwgﬁérd ﬁxsabletAls)ngr@saés sﬁﬁgéﬁ tA%%n%@sc—gér‘Ffrﬁﬁ?Table 6,
the IF Al of kgth fugion lpy@tqu(szma@angw QﬁaFc)ﬁhov&e@ cagwparable results in

term. cg’/a%l%n%;téntggﬁrﬁd%%%c%@u i?él éh%é%mﬁie&c%f@t %ﬁé V\%ﬂtje %:%ﬁs ﬁﬁéx The
modifisdrlFAsusin® the 8t 860ort pmteing shivivegitd betier detaciem ratatthan

a ttc cct aat att aca 960 Phe Arg Val Val
WeSt‘%h %{eg"%? $SAsp Val Val Arg Phe Pro Asn lie Thr 305

310 315 320 aac ttg tgt cct ttt gga gag gtt ttt aat
get act aaa ttc cct tct 1008 Asn Leu Cys Pro Phe Gy
fat—Rhe—AsA—Aa—Fh—Lys—Phe- Pro Ser 325 330 335

ol
A\ v VvV T L LA AL

gtc f[at dcast ;gs-zgagasagtsma Baa|add |tLd 5@14 ti0d 120 520 | 528
FN%gt %&tptacub‘ﬁ yr At Trp Ga—ArgTEys—ys—it+e
-N1Ber Qy&" valrtal|la-asp tTyr| BB0| 345 [350 { ¢t gthtefe +++

tac pac tlea. ata+ttlt+tt{ +ted ace|ttt [aag {gc tlat ggc

1104-Set+—vat—teu—y—Asr—Ser—FH—Rhe Phet Ser Thr Phe

Lys OgMTyr { y+3495+860+365 gtt |[tct |[gee pet dag tfg -
aat gat dtt tgc ttjc teg aat] gtcftat |gca 1152

N195-Fc? IgG | + R et o S B S o S B S I S - +++
++ |+ +
IgM | + - + + - ++ |+ + + + +
Commercial | IgG | ++ | ++ |[++ |++ |+ + + + + - ++
’ IgM | + - ++ |+ - - ++ |- + + +
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Val
Val

Ser Ala Thr
Tyr Ala 370 375 380 gat

Lys Leu Asn

wW@2i059at13gt a aga caa ata gcg

Asp Leu Cys Phe Ser Asn
tct ttt gta gtc aag gga
cca gga 1200 Asp Ber/Ufhe4/003307

Val Val Lys Qy Asp Asp Val Arg Gn lie Ala Pro Gy
3 g actggtTgtt—att—gei—g
Wholg ot 4d9G | N lcclaNdaf *gat| ttc| ¥248 & n[NF Gy VNTIje |-
viusAl @ Asp Tyr Asin Tyr 4Lys| Leu|Rro |Asp p Hhe 405 . 410
415 £t gt-6—cttlget Lt gg laat ct ¢ at
gat cNTE daNT296 Mat+ G y+Cysl Mal [Ihngu |ALa ] +
T e ASpArg—ThriSer—420—425—

Westemat it gttaaptt at| Hyg| At |ctt fda dat+t g 4+
Hy Asn TyirpAshylyr[ Lys Tyr AL g +
s—-ep—438-440-445 1agg tcc titt g
t- gtgtect ##t c|tec [cet gat dgerl -
g Asp lig Ser|Asn \{Fal Pro Rhe S

! 5 460 aad cctligelate Eca dct g
tat tgg cca tta aat gat 1440 Lys Pro Cys Thr
Ala Leu Asn Cys Tyr Trp Pro Leu Asn Asp 465
0—-at—ggt—ttit—t act_act ggc att ggc
st ac| @aga |gd 1488TyrssA Y sBhe|Tyr The Theg 810
Ty G —Prg—TyrTArg—Ya—485—498—495igta
t"'%tt Haa [ctt tlt'aFagttigca tody | gdd addtgp t++ | +++
36 Val Val| Leu [Ser Fhe leu Ley Leu|psn Al a
e CjS Gy 300 505 510 ccalaaa tta tec
{+att| aag |aac qag tgt+ gt ¢ aat [t pat 1p84 | +++
N195 Pro U, SeT|” T [ASp ter—eTtys—7sn —Cy Vet Ash
SBhe STt gt 55t tt| At |dga ¢tfd agtrtagl tt aptt | +++
ggt at+act| cct |tct tlea aag agjt 1632 Phe| Asn @y
Leu T SHy—h— Sy vat—eu—H—R Se-r_.)as_ALg
530 .| I9Bb [5H0 tltt cdaricca#ttt [daa ¢aa t{# ggp-cgt| gat |+
tt . tfcl ~gat d act [gat Jo30Phe T Prp—PherGn f
Comm%ﬁ'gla C;ﬁ?G%r g+'},7-\}ép VAl |38 AdF Pha*ing tAsp| 545 B50 555 | ++
560 tjec gtjt cgd gat [cat @aa a¢a tcft gaal ata fta gac
att tea—cogt—toqg—1t728—Ser+Vatr—Arg—Asp—Prp-Lyst Thr [Ser
G u HlgVLgut Aspg #t e [Sert Pro Cys 56b+570| = 57B5++ct| +tt |+
d tja, agff gtajatt aca Ccet . dcd aat [get—tea
WhOIetg%%“%g’gceﬂLr %régGl A y| Val Sé“rgg/a]" HetThr| Pro |Gy |+
Thr 4 Serl 4Ser | 380 5 5P ap, gtt| get |gft dt
ot cig@;?gtt ﬁag_i &f g:.tg gf +?m‘ g(‘a %_24 G@u +
Westeryal AllgGVval+iteld +Tyr [ @ n Asp+Vhak+Asp+€ys| Far |Aspr ad++ | 44t
B Ser Thr 595 600 60% gcajatt fat gca g cag etc |aca
cca tgg cgq¢ ataltat tct apt 1872 Alla H 4 His [Ara
,f\s!c_) lg\ML W Thif _Pro| Al a TE_p g H e Tyrl Ser [Thr g10 Tt
615 620—gga—~aat—aat-gta—t+te—cag—ad gca-lggc tigt
Table gCtt ata gga get gag 1920 Gy Asn Asn Val Phe G n Thr
Ala Ay Cys Leu He Ay Ala Qu 625 630 635 . 640

n
1. Recombinant baculovirus expressed Fc-N195 fusion protein
2. Recombinant baculovirus expressed N195-Fc fusion protein

3. Commercially available IFA test using whole SARS virus as antigen (EUROIMMUN AG)
4. Whole virus IFA test from hospital based in Singapore
5

. Recombinant N195 based western blot assay

Production of Monoclonal Antibodies against S and N protein
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cat gtc gac act tct tat gag tgc gac att cct att gga

get ggc att 1968 His Val Asp Thr Ser Tyr Qu Cys Asp H
we2@so1de dy Ala Gy H e 645 650 655 tgt getP@EQUS1004003307

cat aca gtt tct tta tta cgt agt act age caa aaa 2016

i 4 Ts . T .
Qo gl P A1 oS Bkl S g s Brec
above,dhixedaviffymayianigetadiyant éSERPICyand 6dteSantoemical Ater
S H 6 .
oo S 38  Win3 o h bL 0931 2t B e i
myelarpa celia tafarmbybridama tels thyproSece Apecifisrmdhscibha atidoly

soint R0 e B i, 80887 208 Soniay
as degq@@drgy Yokoyaroa \39). BeieflPraP 28 m$elonidetelld wetey/RisElwith

. 7 7 t atg.t te t
R ShymR L o v
cells/well inmyell tissupslt@eyplatys. Betividial vElis Wyre dkamived fofdrowth and

the suinke@hied BRWERO W6t bife B0beRBEatth A eR e amtbodies
by ELFh& using ftmifiedl 8 dreliNAsyebpeotéing réspechioelyS oells witd 44 desired

; 7 t t, ga a at cgc .aca cgt gaa gtg .
specifey vigle SerBEl SREn R sStk wiBhiSEa by Sie yorearown in
75 cmitlilaskes gt 67 tC WasulihienAbam@ss pHedudtion dFRodS8odADarftdddy.

atg tac aaa ace cca act ttg aaa tat ttt ggt ggt ttt

aat ttt 2352 A n Met Tyr Lys Thr Pro Thr Leu Lys Tyr

Phe Gy Gy Phe Asn Phe 770 775 780 tea caa ata tta
Detergyipatiap of grossaeagljvity of N protein fipgmentst withaddraZdfdinst non

SARSSE6r dili}d%és'geu Pro Asp Pro Leu Lys Pro Thr Lys Arg
Ser Phe e 790 795 800 gag gac ttg etc ttt aat aag

gtg aca etc get gat get ggc ttc atg 2448 G u Asp Leu
Leu Phe Asn Lys Val Thr Leu Ala Asp Ala Ay Phe Mt

3061 O HElL e aRAdity Bft p@&@rgﬁé'q L i
. %gt t?;elzt a gat %Ich%?? 24913.Ly h%ﬁ%ﬁ@%@c}l/(g@;sg%sagamst
avian |igc %ﬁ%ﬁ" itis Wisws ABY) Ang pig petusa againsg fansais<itale
astrobgiterfie w t i&Ct
el orc st ey ANGHAIEl DRERS B, i tipss-
reactijy|wag gbeeryedy B washyrathasized imtdie rsight batangeffecttaf the GST
moiety2ht igtt agt ggt act gee
@%JQgeAésngﬁgﬁFm‘%ﬁféﬁgﬁ%gﬁ gﬁdft?/'rngThr Ala Ala Leu Val
Ser Ay Thr Ala 850 855 860 act get gga tgg aca ttt
ggt get ggc get get ctt caa ata cct ttt 2640 Thr Ala
Gy Trp Thr Phe Ay Ala Gy Ala Ala Leu G n He Pro
Phe 865 870 875 880 get atg caa atg gca tat agg ttc
40106jgAcadtdingly, et G8Tan6iaties derd @fbvilddrdv thSriside broteins
bythr@é@n%rtN tPhre]AsntéE HEPE ad gaVal Thr A n Asn 885
getﬁsg ei'e'qe%e %é\'a cipdtagiagntsaa ate gec aac
caa ttt aac aag gcg 2736 Val Leu Tyr Gu Asn G n Lys
Gn He Ala Asn G n Phe Asn Lys Al a

[0107] The released N protein fragments were again tested with chicken
serum against avian Infectious bronchitis virus (IBV) and pig serum against
transmissible gastroenteritis (TGE). As shown in Figures 4(a) and 4(b), lanes 3-6, in

particular lanes 3 and 5, N protein 195 and N protein 210 did not show cross

reactivity with either of the sera, nor did any of other fragments tested.
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900 905 910 att agt caa att caa gaa tea ctt aca aca
aca tea act gca ttg ggc 2784 He Ser Gn He Gn Qu
W(S&OOS/ﬂﬁiBZThr Thr Thr Ser Thr Ala Leu Ay 915 9p0r/05asqp3307

8 caal\gI gtt gtt aac cag aat get caa gca tta aac
1 %zway tested fay rﬁa;ots\pty\mth vara frem (6 eatpdnfepted with cat
O \
coron?é{;ru?'bﬁl) tkjs/\sﬂ%c@b{ wltﬁ%iog (?@agl @ét 6h|cl?€}9ln?§’ﬁsg%th avian
coronzaﬂlrusyé;V)mnnfE@tecsﬂﬁh orcing noRmav(HJy As gahibe sgan Bem Figures 4
\Y/ gat ate ctt teg cga ctt
(d) tog fnggcgo Ebagcg‘g'tg% gag g egd caa att gac 2928 Asp lie
Leu Ser Arg Leu Asp Lys Val Qu Ala Gu Val @n lie
Asp 965 970 975 agg tta att aca ggc aga ctt caa age
Deteﬁhtnaﬁ&ﬂq of er&ﬁ rQé@tnﬁﬁPoFSébr%?fZlﬁ PagmiePits Wiith $Bfa %Hlnst non
Leu G'n Thr Tyr Val™Thr G n 980
SAR§9’(§"’983VB'P§e§te agg get get gaa ate agg get tct get
aat ctt get get 3024 Gn Leu lie Arg Ala Ala Gu lie
Arg Ala Ser Ala Asn Leu Ala Ala 995 1000 1005 act aaa

t tt..ctt, gga C

368406, TR et D Siaie i B o Bt Piiors i i g were
testeg\WthV@ich@psé@ﬂq@ ayaist 40ian Ihfe”ctlbail B%@gﬁﬁmvgé (IERLL) ARLpig

tt tec ttc cca caa ¢gca. e ysS
serutyapafis tanenissibRegeshrbEish ek  FAPHEAR 200 er Sishrot
showlddbs esdrtivay wali eitidr (dttike bé@a.eta cat gtc acg tat gtg

cca tec cag 3159 Pro Hs Gy Val Val Phe Leu H's Val

Thr Tyr Val Pro Ser G n 1040 1045 1050 gag agg aac ttc

ace aca gcg cca gca att tgt cat gaa ggc aaa 3204 Qu
Detenination Pheeddtivithof N pratein fshgmends @yith SARSpositive and

S 060 1065 gca tac ttc cct cgt gaa ggt gtt
SAR#*[G%QS IJa‘aat ggc act tct 3249 Ala Tyr Phe Pro Arg

9561 ﬂ]ty AV&N pP&%mVﬁéglﬁgﬁtsA\ﬁQre %ltﬁ%éralgg ﬁ)‘lfé(ggé a?1980
att "aca cag cca caa
umnfacieddmmamsm Trp Phe I|e Thr GI n Arg Asn Phe Phe Ser
Pro Gn e He Thr 1085 1090 1095 aca gac aat aca ttt
gtc tea gga aat tgt gat gtc gtt att ggc 3339 Thr Asp

Asn Thr Phe Val Ser Gly Val Val e
1001111 GerarmeotsNEr BN hANB0. LA AL oply reactegaviin soMera the

teste& %@ré’ %rrgﬁg’u&{tg n%%te%e\ﬁﬂh theeSHRS (k. ABfh g-ﬁ%ntgﬂm-@’énd N195
Pro Ju Leu Asp 1115 1120 1125 tea

Wereégﬁn@&bga@mr@d@mnaatg tac ttc aaa aat cat aca tea
3429 Ser Phe Lys Gu Gu Leu Asp Lys Tyr Phe Lys Asn
H's Thr Ser1130 1135 1140 cca gat gtt gat ctt ggc gac

a c.att a t 4 Pro As

i B oo o 8§ pnladtednt MO iere s Actad it By SARS
posititéTergbhdang ggtlgeé‘\ﬁﬁiﬁwig% lS?\R%hégﬁtWé %@ﬁ AsCapdbe gé@n from
Tablq_éuth%slm %? ‘I‘gl\(}&etg@tgaq_%g walsehowgve %ubst%ntlal?y hlg%er than that of
N210. The results shown in Table 7 were obtained by western blot analysis.

Sera Descriptions N210 N195
IgG detection SARS positive (33 samples) 33/33 33/33

SARS negative (66 samples) 0/66 0/66
IgM detection SARS positive (33 samples) 3/33 15/33
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1160 1165 1170 aat tta aat gaa tea etc att gac ctt caa
gaa ttg gga aaa tat 3564 Asn Leu Asn Gu Ser Leu lie

wespsheu3za n Gu Leu Ay Lys Tyr 1175 1180 118BCTHS2008603307
tat att aaa tgg cct tgg tat gtt tgg etc ggc ttc att

3609 Gu Gn e S Pro Trp Tyr Trp Leu
GLy Phe lie 1%%#9%%%%‘@0@& Rgh et ayaqlggqee gteoéﬁf%

atg gtt aca ate tt tgc 3654AIaGIy Leu lie
Tabld7Dbtecd5 pagerys Bf the NZI0 9 193 Rroteims 1210 1215
atg act agt tgt tgc agt tgc etc aag ggt gca tgc tct
tgt ggt 3699 Met Thr Ser Cys Cys Ser Cys Leu Lys Ay

ool fo516.3 140106 i S g v

QIS Lys Phe Asp G u Asp Asp Ser Gu Pro Val Leu Lys
1235 1240 1245 ggt gtc aaa tta cat tac aca taa 3768

S o s o3 PR g

samplaseand sheped pegitiveueaptionse AsTdan he sedh froselalley9,Jee includes

A e Ry e S brolf P e Wt 12ARs
patlewrwamleswstwr Pro Asp Gu lie Phe Arg 35 40 45

Ser Asp Thr Leu Tyr Leu Thr G n Asp Leu Phe Leu Pro
Phe Tyr Ser5 0 55 60 Asn Val Thr Ay Phe His Thr lie

Asn His Thy Phe Gy Asn Pro uaI 65 70 75 80 lie Pro

Epitopd € LS| &spe G ¥ Ve | By e Ala n’ﬁ'o G1-ll-h o Al A S
Asn [85 PO P5 Mal |Val Alg &y |Trd V e Ay ée G%I?rm 17 pre

seumMet |Asn| Asp® Ly$ Bér |G n 7196 105 110 Ser Val ielli¢
e AsTrAsT—Ser—fFhrTAST—Ya—Vah—tHe—Arg ""‘f\': 15

1 120 |125) Asphr Phe (3 u teu+QS‘ Asp st Prlo Phe PhelAl k|

o, Val [Ser[ Lys Pro t[I30 I35 10 dy TN g [Thr{H$
Thr |Met{1lile Phe ASp Asfn AI a Phe [As Cyjs Thr [1457150

3 155 |160 _Phrs_ Qu Jiyr|{lig¢,Ser. Asp [Al 4, Phe SEr _eu] Asp
Yet—Ser—GHu—Hys—per-169—110-1/5 Gy Agn Bhe TysiH &

4 LeulArg G Phe Mal |Phe-Lys AsnlLys Adp 'y [180[ 18p
190 |Phg L Ty Vat Ty tys— Gy Ty Sin—Hro—+erAsp

5 _Val |val| ‘Arlg Asp 1195[200-205 |- | "t | -

6 - - - - - + + - +

7 - - - - - - - - -

8 - - - - - - - - +

9 - - - - - - - - +

10 - - - - - - - - +

Total no. of | - - - - - 2 13 |3 |6 p P 1 ( P - - 1

reactive

sera

Table 8: Reactivity of the 18 GST-fusion S protein fragments against 10
convalescent SARS positive serum samples
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Leu Pro Ser Asn Thr Leu Lys Pro lie Phe Lys
Leu Pro Leu 210 215 220 Gy lie Asn lie Thr Asn Phe

Q
<
v
>
®

woe@sAl@slie Leu Thr Ala Phe Ser Pro 225 230 2BGI/B4104/003307
CI? Gn ,_’?sp I2|4e '2I'rp Ay T?r Ser Ala Ala Ala Tyr Phe
a V. b 2 L L Prio, Thf g Thf gPhg
Serum | o, %}éa'Ty{ 2 &y abe aly T ik MASHI ST & 6 pop
Al a| ¥alm Asp Cys Ser Gin A94n Prlo Leu Al G §I Ley Lygd reactive
Cys|275 280 2B5 Ser Val Lys Sear Phe G li¢ Asp Lyq serm
poman A Y| 1€ Tyr §n Thr Sgr A4n 290 295 30p Ph¢ Arg Val
Val--Preo—Ser—g-y—Asp—Vat—Vat—Arg—PhePru—AsTr 1 T
Fa 305|310 315 3P0 Asn L¢u Cjfs Prio Phe- G y- G b~ Vall -Phe 0
-~ ASTITAra Thr LYS € Po Sqr 32, 5 3B0 385 Val Tyr Allg,
Trp|Gu Arg LYys Lys lilé Sdr Asin Cyk™ Val " Ala Asg Tyr
Fo 3401345 3p0 Ser Val Leuy Tyr, Asp, Sef . Tht .Ph¢ .Phg .Ser| 10
Thr |Phe ks Cys TrGly—385 36&363 Yat—Sef—A-g—Th
Fd Lys|Leu Asn Asp Léuw Cfs PhHe Ser+ Asp- Val +Tyrn -Al g 370 ©
3o 380—"App—S Vg—vai—Tyg Gy ASp ASp Val| Arg
Fe dnllie Ala Pfo Gly 3§85 390 3 400 Gh Thr dly Val&
te Ala Asp Tyr Asn Tyr Lys Leu Pro As Phe 405
Table 91 Ro&Civities Gf yOQA:RS:patL@u sqrumrsanm!ﬂs W*IF h gagmeits Fa-Fe
R 430 Thr Gy Asn Tyr Asn
OfSpW@'@%p%%e 5’ y g "His Ay Lys Leu 4%5 440

445 Arg Pro Phe G u Arg Asp lie Ser Asn Val Pro Phe
Ser Pro Asp Gy 450 455 460 Lys Pro Cys Thr Pro Pro

| for-6f'nfied divea I5iB Witk S-protésm fragmeits 470 475
nocu?o Tyr GIyaﬁF?rélngyra'I‘ilg Thr E Gy lie Ay Tyr Gn

Ro#14Y FragsheWal F4 85 Fé%er@%b{ﬂésééﬂ inLae baSaloviRhe syEtam. ddice
Leu Asn a Pro

Val S 510 . Pro
and guipga pigs Were WU%‘EP‘ W tf‘?%e%g ?‘;99??“ “Val Asn
Phe Asn 515 520 525 Phe Asn Gy Leu Thr Thr Ay
Val Leu Thr Pro Ser Ser Lys Arg 530 535 540 Phe G n

r n Gn Phe Ay Arg Asp Val Ser Asp Phe Thr
C'—"‘"&é’a- f&%@so 555 560 Ser Val Arg Asp Pro Lyg Thr Ser
Pro Cys 565 570 575 Ser Phe Qd

WeSt?ﬂ'&ub@&:a%’%eﬁ% Fbﬁ”%arh Pro Gy Thr Asn Ala Ser Ser d

5 |
@q 1#:&5\ c@ﬁ%@ﬁ%@@bg@bﬁ%b %%S%rgén%ﬁlaﬁed\ﬁ‘pa‘%hdéé test to test

the acaspadyl and_mpeaﬁablhiy(pf,q SARS Infegiion Vélth'?rW@é@qulpt using N195.
The clinical sample also included multiple tested and patient time course samples.
From the blinded test, 40 samples tested positive. The detection rate was 88.6%
(39/44) for 1gG antibodies and 56.8% (25/44) for igM antibodies, respectively.
Combination of these two numbers gave a overall detection rate of 90.9%. The 40
positive testing samples matched the respective hospital records (44 SARS
confirmed cases). The results are illustrated in Table 10. The Table shows that the
western blot test results were highly concordant with the clinical diagnosis. It can be
seen that from 100 samples from patients suffering from autoimmune diseases (SLE,
connective tissue diseases and inflammatory arthritis), only four showed non-specific

reaction in the western blot.
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610 615 620 Gy Asn Asn Val Phe Gn Thr Gn Ala Gy
Cys Leu He Ay Ala Qu 625 630 635 640 H s Val Asp
wabkessen3lyr Gu Cys Asp He Pro He Gy Al a Grgr/esmdas003307

650 655 Cys Ala Ser Tyr H's Thr Val Ser Leu Leu Arg

sl | S LRI, T = 11 RS My

685 Tyr|Ser h Asn Thr He Ala He Pro Thr Asn Brgrate

%‘P‘;TD

Clinicgly H e| 321 e P8amfi@drof®0 Thr Thr G u Vall 4yt Prd g¥ak, sensitivity
blindsgr Met [Ala Lys Thr Ser Val Asp Cys 705 'Jpgs,tms '23%@ B 3o,
sampleé Tyr|lie Cys Gy Asp Ser Thr Gu Cys Ag: Ash | esgfmﬂmty
Leu Leu|725 . [8(sARSDpaents Tyr Gy Ser Phe dugg Thr n
Leu Asn|Arg Al gL ie 740 . 74% g Ala
Gu G@n|Asp Arp 4@;%?%03&6%% u Val Phe AN :gi%;éj al
. Lys 755[760 765 G n Mt Tyr Lys Thr Pro Thr Leu Lys
Tyr PhelGy G yb)mnﬁﬁ[ﬂnepd'@azg&t,eng*75 780 Ser An lie
Leu ProjAsp Prp Leu Lys Pro Thr Lys Arg $er Phe lfie
785 790/ 795 80P G u Asp Leu Leu Phe Asn Lys Val Thr
Leu Al af Asp Al pc)Bepgiehmtideé 805 810 815 Lys G n Tyr
I

Gy GQu{Cys Leuy Gy Asp lie Asn Ala Arg fAsp Leu llie
820 825[830 Cyp Ala A n Lys Phe Asn Gy Leu Thr Val
Leu Pro| Pro LepdlAsairafipn agB®ngaoivsaguirsip fAsp Met I|ie
Al a Al a| Tyr Thypnaueonig patieets Val Ser Ay Thr Ala 850
855 860l Thr Alp Gy Trp Thr Phe Ay Ala @y Ala p a
Leu An|lie Prp Phe 865 870 875 880 Ala Met G n et
Ala Tyr| Arg Phe®ASRAGIreRatenty v val Thr §Bin Asn $85
890 895 Val Le Tyr Gu Asn Gn Lys Gn flie Ala Asn

G n Phe| Asn 059 Olie Ser @nlie @GEn
Gu Serl Ley T f)éLh%rd?% % atl Ala leu G v 915 920

*4 OLQ 3b1 dO)é&tohﬁHuer"seé‘é‘a@ sieWed Yah- sﬁ&i’hc@a‘&tlcﬁﬁﬁ‘aﬁh a5 @s@d @laéern blot

20 020 QA0 |
teor—Ash—t I_CUJ\)U FSo— ATV Y-S e

P

Sensithilyy G y 0 s Asn 9450/950 955 960
Asp lie Leu Leu ésVal_GluAIaGluVal
Gnlie Asp 6‘@@?‘ e@?@‘plﬁFéFﬁ fNegaEversHPlEPy Arg Leu

G n Ser Lepo@ fHpdhr Tyr Val Thr Gn 980 985 990 G n
Leu lie Arg Al a Aa du lie Arg Ala Ser Ala Asn Leu
Al a Al a @9@/1000 1005 Thr Lys Met Ser Gu Cys Val Leu

@y Gn Ser Lys Arg Val Asp 1010 1015 . 1020
Specificity = True negative samples

True negative samples + False positive samples

= [226/(226+4)]%

= 98.3%

Table 10.

[0116] Among the 40 SARS positive samples collected between 4 to 76 after
fever onset, the detection rate for igG antibodies was higher than for IgM. This is
believed to be a consequence of the fact that on average the sera were collected
relatively late with respect to fever and cough onset. The western blot employed
could detect IgG at a dilution of about 1:800 and IgM at a dilution of about 1:100.
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Phe Cys Gy Lys Ay Tyr Hs Leu Met Ser Phe Pro G n

Ala Ala 1025 1030 1035 Pro Hs Gy Val Val Phe Leu
woR®sNa132Thr Tyr Val Pro Ser G n 1040 1045 105@T/ﬁ1§2004/003307

Arg Asn Phe Thr Thr Ala Pro Ala lie Gys H's Gu

Lw 1 5sbiodd shovs thespegificpasulks eblainpddon 39 9a%n'ts fested.

As shéWn |ﬁr{ﬁeﬁéﬂle%dﬁ1%m t%: t@ﬁ@ é&f@&ﬁaé)o‘ﬁﬁwe%l@m statfs \Rhile

hr 1085 109
otherg bed rrmf Thegahienalsashpis thege Sunplesyseleriedjionnlle same patient

at dlﬁ%ﬁéntgin?e ?obﬁt%gﬁ%% %%ﬁggld@ ﬁf%rﬁgoog%ﬁfgg%miy%ntlbody

detectlys w@suneyativiecat Mpy&pssﬂwelpbat wps pasitivei & Tthandép days post

one gt MG B St i o

shows gan@les from paipﬁms ghatehaddeneBymptoms\ahithe/time tested 1 ot

other@s q_m%&&ltﬁégrl%r%of%‘i w élt "f?‘%ﬁ%@f)gﬁé'? S@R%Lé&”demm in
Smgdﬁme TNi oT)thesaBamplEsLteate@ yeditivel foe SARR) carteaviras (oMiamd 19G
2 Gy Ley 1 Met Val Thr lie Leu Leu
a”"'b‘g)ési‘ﬁw T%l\@égltfli%s 't Thr Ser Cys Cys Ser Cys LgsLys
Gy Ala Cys Ser Cys Gy 1220 1225 1230 Ser Cys Cys Lys
Phe Asp G u Asp Asp Ser Gu Pro Val Leu Lys 1235 1240
i g(ﬁl 'lyasb\f'é1 h 1|-é4§o ESHm'd'rés beér re§lfts bBREndd R the %%dipatlents to

3> SARS coronavi rus <220>

resultspbtaipgd-vig ﬂiA t@QB@)basﬁdoen wholeySARS wisds. cthe ghayvagamples

teste(i’ﬂﬁth%f:% ég@d%atz@%s%gﬁ b@a&@ﬂ@ pé%ﬁlvgasaané&eéey w%%fbr{ﬁ']lﬂg)ot
negath& gg@ueaectadtsa@miea& 1a'ac@y§am>s¢ &Qveg)san@éﬂ sgaeplge &one pther
dlseagégl %{3‘@1 IECA: and wasterfidio tT%v%%‘ %%Bbsﬁ'ﬁéé dndiS1°RE @:‘lv% @érﬂples

Lys Lys CgCc caa aaa C
Patiegecosaick and 2@@1@/@&11 msge@ﬁama@msgzyamesherrlh tAwblle patient

vo. 251 3 it 8 i BP0 Sy BN, A b oy
Sampgs ol pati¢ntnam @dgawd 3ashgwed Tedh-spacifie psalty using Either method.
Accor%mgly, theTcg]\;ergl He%&loﬁgt QSegﬂ‘I&tfgﬁd ge@cf\%ﬂl obtained using N195
in a western blot compared well with the overall detection rate, specificity and
selectivity obtained via IFA.

Patient | Patient Clinically | Days of Western blot IFA detection
No. record SARS fever detection
status IgG Igi l9G IgM
1. 1-8S54 + unknown | ++++* -* +4+ -
2. 1-S8108 - - - - -
3. 1-85138 - - - - - -
4, 1-SS168 - - - - - -
5. 1-8818°% - - -
8. 1-S8198 - - - - - -
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avle °'§@‘?”s§f’£f5(§fte§1%{°ﬁ'td A of 39 splactes saswplessp | i e Ser
Pro Cys Ser Phe Ay Ay Val Ser Val lie 130 135 140
aca cct gga aca aat get tea tct gaa gtt get gtt eta
tat caa gat 480 Thr Pro Gy Thr Asn Ala Ser Ser Gu
Val Ala Val Leu Tyr G n Asp 145 150. 155 160 gtt aac
tgc act gat gtt tct aca gca att cat gca gat caa etc
aca 528 Val Asn Cys Thr Asp Val Ser Thr Ala lie H's
Ala Asp G n Leu Thr 165 170 175

42-
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cca get tgg cgc ata tat tct act gga aac aat gta ttc
cag act caa 576 Pro Ala Trp Arg lie Tyr Ser Thr Ay

ctt

wW@wsAsa133/al Phe G n Thr A n 180 185 190 gca QRCI/U8§1004/003307

ata gga get gag cat gtc gac act tct tat gag tgc

Refefshce a Gy Cys Leu lie Gy Ala Gu His Val Asp Thr

(1)

(2)

(3)

(4)

()

(6)

(7)

(8)

ggc
He
215

Ser Tyr Gu %c? 195 200 ' 205 gac att cct att gga get

at Weigzel aagtEdmond MB ddanagingt®ARS ZinidspUacertaincy,
Ay A a GI%{ qs Ala Ser Tyr His Thr Val Ser210
2 2\1 Fng o %d,cb’@ 346, B8420ep 147-A948 Gday 225 2003).

<210> 8 <211>. 228 <212> PRT <213> SARS coronavi rus
<400> 8 Arg Tyr Leu Arg His Gy Lys Leu Arg Pro Phe

GQu Ar I 0.15 Asn Val Pro. Ph Ser Pro As
GI; Lyg' Aiﬁ" & ’?ﬁr Hh'éﬁ'Pr GdXprcesin Ginical dingnasis @%?reatment

Tyr

Leu
Val

Tr pf Eé@erb@\cueé méﬁm%@ﬂﬁﬁ? ; rW%l% \hligasTtP%en-EEFol (2003);

35 4 e Gy Tyr
ser’ gﬂégéij Leu Leu 50 55 60 Asn Ala Pro Ala Thr
Cys Gy Pro Lys Leu Ser Thr Asp Leu lie 65 70 75

80 Lys Asn A n Cys Val Asn Phe Asn Phe Asn Gy Leu Thr

dy
Phe G
Val
Ser
Phe
Thr
145
lie
lie
185
Ser
H e

Th Vi Th Pro _Ser Ser, Lys Ar
G HeB Pt ST RAGH helesarbl® 25 natrilppansh b severe
SeacuspreBhizatbiny spsqrofies. Nahcekr (OB F810 1319-Thr
115 120 125 Gu lie Leu Asp lie Ser Pro Cys Ser
Ay Gy Val Ser Val lie 130 135 140 Thr Pro Gy

Asn Ala Ser Ser Gu Val Ala Val Leu Tyr G n Asp
158siegsk 188, Ergimag B, Galdsith &5 Nalovebcormmavislia associated

8 S8l e P4, B0 o
19 953@6Gy Q/s Leu e Gy Ala Gu His Val Asp Thr
Tyr A u Cys 195 200 205 Asp e Prolie Ay Ala Ay

Cys Ala Ser Tyr H's Thr Val Ser 210 215 220 Leu
Ser 225 <210> 9 <211> 29711 <212> DNA <213>

Leu Ar
SARS Cgfgﬁgolq Jfaunther S, Preiser W. Identification of a novel coronavirus

in patients with severe acute respiratory syndrome. N Engl. J Med.
(2003); 348; 1967-76.

Poutanen SM, Low DE, Henry B. Identification of severe acute
respiratory syndrome in Canada. N Engl J Med. (2003); 348: 1995-
2005.

Rota PA, Obserste MS, Monroe SS, Nix WA, Campagnoli R, Icenogle
JP, et al. Characterization of a novel coronavirus associated with
severe acute respiratory syndrome. Science. (2003); 300: 1394-9.

Marra MA, Jones SJ, Astell CR. The Genome sequence of the SARS-
associated coronavirus. Science. (2003); 300: 1399-404.
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<400> 9 tacccaggaa aagccaacca acctcgatct cttgtagatc
tgttctctaa acgaacttta 60 aaatctgtgt agctgtcgct

wWeo®sHhyaal g cctagtgcac ctacgcagta taaacaataa 1POI/US2004/003307

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

taaattttac tgtcgttgac aagaaacgag taactcgtcc ctcttctgca
gact gctilac J18@ngg?tim@gbemf@ﬂ@bbglaag'ﬁroumt Geroages, p. 80-81 (3¢
cat acct gg cat accga 240 aaggt aagat
ggagag@ A C{eﬁfﬁgg&%ﬁaﬁgagaa aacacacgtc caactcagtt
300 tgcctgtcct t caggttaga gacgtgctag tgcgtggctt
cggggact ct gt ggaagagg 360 ccctatcgga ggcacgtgaa
cacctcggg%

aaggcgt act gégrgggngzétr?dég%%. gccdt at gt ttcgi%pﬁgg’%a&l?ntand
gat gccudemlfmanprgc awaamfach@ga:bmaglsguwt th&le Microbiol.
tggttg ¢?g2a g gc attcagtacg 540 gtcgtagcgg

tataacgc )gggg?%??cg tgccacat gt gggecgaaacc ccaattgcat
600 accgcaatgt tcttcttcgt aagaacggta ataagggagc
cggtggtcat agctatggca 660 tcgatctaaa gtcttatgac

tt aggt gapdtaA8C Bhagkiany, Aﬂﬁ#h@fcﬁﬂt bkaaawt}(@z@naaﬂ Yasuhara H.
aacaaaact g gaacactaag catg gt gcactccg tgaactcact

cgt gag&eégctmmfdwcg’@@@gﬁt@@e@g& 3 a&rhgaenrvat@rwgae ymerase chain

acaatt ?éé&ldh%&&ﬁﬁérlg&gbﬁﬁfécﬁ&cléé@aﬁsﬁcgBthQi‘Pl enes among
caaagatttt ctc cacgcg gcaagt c aat cact _ctltccgaac
500aac Sirgistel (B8 NIYBQUAGP IMad g0 7 90k s 6821,
ccgtgaccat gagcatgaaa 960 ttgcctggtt cactgagcgc

t ct gat aaga gctacgagca ccagacaccc ttcgaaatta 1020

agagtg a gaaatltgac tittcaaa a c,.aaagttt
tttcct ?@?%”%@ggbd%‘gpé%gg@' ﬁ%‘&é t%’g%t %@ 0%'5 oPadtan
t : g ?a?ﬂﬁé@ticﬂmt bamts virak thyctab g Iyﬂrfuéliés@wt lﬂtf?é‘cﬂlont. tJ Yirol
ctctg ac cc cat cagga gtgtaacaat atgcacttg
1200 c%@?gﬁa@bégb%"gﬁggg' ttgcgatg aagtttcatg
gcagacgtgc gactttctga 1260 aagccacttg tgaacatt gt
ggcactgaaa atttagttat tgaaggacct actacatgtg 1320

99t 2 o ABG IS Fo BRI TPl ol e R

acaacc potentahaf Bategphavimoes cgpsitiqrothkint 0J qima@gualyol. (2003); 41:
taggac?gg é%g)tttggag gctgtgtgtt tgcctatgtt ggctgctata
1500 a 8 C ctactgggtt cctcgtgcta gtgctgatat

t ggct caggc catactggca 1560 ttactggtga caat gt ggag
accttgaatg aggatctcct tgagatactg agtcgtgaac 1620

at cat Ty HERY At & G B, Plod BT AT dppaeh e

ttgac arbpaatl@ma@a@mhqdy @@tqp@@auglln ihelmmtsatmlae virus
cattgt a c gQ%a_ agcccgt aa
1800 a‘a@%% ??&8 aaca tgﬁ? ag}aggééiz’a'?@%ag t? ‘aac
accactgtgt ggttttccct 1860 cacaggctgc tggtgttatc
agatcaattt ttgcgcgcac acttgatgca gcaaaccact 1920

caat t C&leGh JN DG AARGANG CRYcaliaiorcat imehl Bacélgé\&ﬁiaés%n
gaacagtcat 1980 tac t gt cgacgccatg gtttatact

cag acctr@‘et:h%cfér@aéagﬁ V@UéM&PP@P%@M@Wg g¥at lengbIO/ (2000);
aact got/ggf1-gt t gt acaac agacttctca gtggttgtct aatcttttgg
2100 gcactactgt tgaaaaactc aggcctatct ttgaatggat

t gaggcgaaa cttagtgcag 2160 gagttgaatt tctcaaggat
gcttgggaga ttctcaaatt tctcattaca ggtgtttttg 2220

afatcglK ggtwﬁmsmmébbtewgatmm?swaﬁgatm Vol.
gt aaaa aag. gcact cgaaa

t gt gcatag(é Nf% ggg? cﬁéf{éyiégi}ééﬂ%&@ %@@8) caaagtt gcg

at cactcaac ttaggtgaag tcttcatcgc tcaaagcaag ggactttacc
2400 gtcagtgtat acgtggcaag gagcagctgc aact act cat
gcctcttaag gcaccaaaag 2460 aagtaacctt tcttgaaggt
gattcacatg acacagtact taccte¢lgag gaggttgttc 2520

t caagaacgg tgaactcgaa gcactc¢gaga cgcccgttga tagcttcaca
aat ggagcta 2580t cgttggcac accagtctgt gtaaafcggcc
tcatgctctt agagattaag gacaaagaac 2640 aat actgcgc
attgtctcct ggtttactgg ctacaaacaa tgtctttcgc ttaaaagggg
2700 gtgcaccaat taaaggfcgta acctttggag aagat act gt
ttgggaagtt caaggttaca 2760 agaat gt gag aatcacattt

s . a o o . . PN .
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catcacgtat gtattgttcc ttttaccctc cagatgagga agaagaggac
gat gcagagt 3060 gt gaggaaga agaaattgat gaaacctgtg

w@2amanydael a cggt acagag gatgattatc 3120 aaggt ctRCT/TUS2004/003307

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

tctggaattt ggtgcctcag ctgaaacagt tcgagttgag gaagaagaa

3180 adBEEFHCE QR BRTEIES! ghtA Navek CORRARBE ARRgRiated wi
tgagcc3@9@@%@@6@@%@&8&%%@#@6\9%@Qfamcéoﬁavol 348, No. 20,
cagtttactg gttatttaaa acftactgac aatgttgcca 3

t t aaat gt §993J208I (Mt 1% 29§3Ygcac aaagt gct aa tcct at ggt g
attgtaaatg 3360 ctgctaacat acacctgaaa catggtggtg

gt gt agcagg tgcact caac aaggcaacca 3420 at ggtgccat

3450 oadeds e Ol it SRR AERR MethoddfF SARs

gt gt Ct gragnaHis, QMWWW@IM&'GQM&BM@MB@ of 10/2/03.
gacatccagc ttcttaaggc agcatatgaa aatttcaatt 3600

cacaggacat cttacttgca ccattgttgt cagcaggcat atttggtgct
aaaccacttc 3660 agtctttaca agtgtgcgtg cagacggttc

gt acacaf@mps tsataffmgna Sgre Kefeyeoae 372003 defoander ¥ aDiagnostic
t gagca  gkdt gat { ct agagt ggaag
3780 c g%%{sa@a@ ﬁlé g’g‘%%%‘%c ga %@a‘z@)é g?agaggg attccaa

aact gabttpd/vamatsarsretaye 86 6otmaasaghh@/@03.gt cgat gt g
aagccaaaaa ttaaggcctg cattgatgag gttaccacaa 3900

cact ggaaga aactaagttt cttaccaata agttactctt gtttgctgat

at caatggta 3960 agctttacca tgattctcag aacat&}ta
gaggt g Yat\getett bln@t"t\@a\é%@@y&td'i@r%@lgbb ¢4 etal.

2ot 90! RaBho Al HALEAH FN AL SRdleheashhliai 0f sakes
4080 cctccaaaaa g actactga g%a tgctctcaa

agcttt gawadaaragtlfg%%t@g angicpmgat HHLR @nswéa@é with putative
taccct c

4200ct ggg&@?‘g@&t@% gaéggg&t caa ’tgtbg cattttat gt
actaccttca gaagcaccta 4260 atgctaagga agagattcta
ggaactgtat cctggaattt gagagaaatg cttgctcatg 4320

Ct gaagagiis JXIA QRS GV THepav/aC & all TAhhl prREREssIen and viral
at ggcaacca, 4380 tccaacgt aa tat aaagga attaaaatt

aagaggirad inc oGl Y &org| rLtquqs&qa(t?thARS

tact agﬁoﬂ@ﬁn&ﬁ@&fé stc%aeeﬁ\téiét@tjyaua%@g q8063)d 384C PATI7a2

4500 atgagccgct tgtcacaatg ccaattggtt atgtgacaca

tggttttaat cttgaagagg 4560 ctgcgcgctg tatgcgttct

cttaaagctc ctgccgtagt gtcagtatca tcaccagatg 4620

ct gt t atICeitatfantigeass Qutitohaht Rrgveatiara@@DGac Bipdagabinterim
gagcac g 468Q pagaaacagt ttct t ct. ctcttaca

Gagat  ShBcceraetafign st dRier s My HgT Spghife (sARS).

t gaat t iglahtRadeoCod,; QO@G&WU BgtA\@tlableacact ct ggagagcc

ggggcfgatt '.Egt&:lﬁgg { Assed 2003

at aaaagj(gbbé,cgcgmg)gt ggacaacact aat ctccaca 4920
cacagcttgt ggatatgtct atgacatatg gacagcagtt tggtccaaca
tacttggatg 4980 gtgctgatgt tacaaaaatt aaacctcatg
t aaat cat ga gggt aagact ttctttgtac 5040 tacctagtga

t gacac Marinch Bigiagnag. AAdddegaigtRress a8amDéego, cit99gatgd dzarillo,

oaaat gghad OioHERGody KDY APRTRYMET. ABCTRLERES)

aaatgggctg at aacaattg ttatttgt ct agtgttttat 5220
tagcacttca acagcttgaa gtcaaattca atgcaccagc acttcaagag

gctt at tAl %ﬁ@fo%?ﬁ%ﬁﬁ?&aﬁ&% g&%%ﬁ) cdctaactttt

gtgcactca cgct ac ag aat aaa ¢tgttggc

gct t ggthdat n/discase/SARS ditm agogég@%%tt
5400 tggaatctgc aaagcgagtt cttaatgtgg t gt gt aaaca
ttgtggtcag aaaactacta 5460 ccttaacggg tgtagaagct
gtgatgtata tgggtactct atcttgggat aatcttaaga 5520
caggtgtttc cattccatgt gtgtgtggtc gtgatgctac acaatatcta
gt acaacaag 5580 agtcttcttt tgttatgatg tctgcaccac
ctgctgagta taaattacag caaggtacat 5640 tcttatgtgc

gaat gagt ac actggtaact atcagtgtgg tcattacact catataactg
5700 ctaaggagac cctctatcgt attgacggag ctcaccttac
aaagatgtca gagt acaaag 5760 gaccagtgac tgatgttttc

M o . e o NN N
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cagacttgaa tggcgatgta gtggctattg actatagaca ctattcagcg
agtttcaaga 6120 aaggtgctaa attactgcat aagccaattg

W paoggouasnt t aaccaggcect acaaccaaga 6180 caacgt t BEEUS2004/003307

(25) 6240 ciTtheaud

(26)

(27)

(28)

(29)

(30)

(31-359t at t gas@pliRAonsPRBEERrasi6

accaaacact tg{gt gtttac gttgtctttg gagtacaaag ccagtagata
eqfidet seqyeagetof SINGTEG( Agcesuiat Aoady 283798) is

t - t 6300 at t .
£ oF ganglBes Bt 8 IR e i i G5 D568k ey oo
t cat agdyfigleptide)t Buam Yaclvat,Cdaag dlt Qoagematvé gthons ghdme
o oot gScadefies pnBh IR Sh s AaahaRES RARIRYhAY mutations in
cat t ac fnationabdarmaiisearat patgtial geagrapaical varigdnisi(saaadted to

6540 c +g6C ctgcaatt g atagtgttce
tt ggag?‘ Z’g'jaggt ?@?%503{?‘%9%@%‘3/ ‘g%%@ﬂ gg?’lafj?%(bt%éﬁﬁ)a
caagcagcaa ttacaacatc aaattgcgct aagagattag 6660
cacaacgtgt gtttaacaat tatatgcctt atgtgtttac attattgttc

caaf t gt ALRYAD JCIH G -
gagcttcact acct acaé@%%ﬁgb@aa ik ﬂag%fgé Q?I{/lé%cularClonmg.
gagt gt Adedbatatary Manualt3bedijongg cattaattat gt gaagt cac

6840 ccaaattttc taaattgttc acaatcgcta tgtggctatt
gttgttaagt atttgcttag 6900 gttctctaat ctgtgtaact

ctgetptt tgtactctt atctaatttt ggtgctcctt 6960
gt t gt t gwgiggdgﬁaw,a%&lg%ﬁ&ar@ lglgta kecht b, Exalgtioasf an
act at ggatsA ?&aﬂeto@ttﬂét%@%\%éﬁdd}’%g%ivg ?ﬁ@gg%:niét antibodies

gtttaaat_gg attagactcc cttgattc ccagc

t gaaact® %%@%ﬁ&&@ﬁ transtegrolgtanccenipiorg) ateing at a4ttt Diagn.
7140 t pORLEY9993)CGefq@RAYY gttttggcat atatgttgtt
cacaaaattc ttttatttat 7200 taggtctttc agctataatg
caggtgttct ttggctattt tgctagtcat ttcatcagca 7260
attcttggct catgtggttt atcattagta ttgtacaaat ggcacccgtt

t C: gca?t?ﬁOEBWt A?rgtg'@tﬂcﬂséﬁétimé ﬁi%i%(ﬂf&ﬂtﬁ% ‘qbt‘éPtiﬁcation of
actacata aa c tcatatca - (580 tggatggttg
cacct CW%’g 03@{’38%%? Bnm?%}f‘ 'ﬁ'élnaiha@@wgﬁ%@f P@%@'Hdﬁt@'@@ng-
7440 tAgauBigchemafrdZe)f B2 124mpggcat ga agagatcttt

pt at gt ct at gcaaat ggag 7500gccgt ggctt ctgcaagact
cacaattgga attgtctcaa ttgtgacaca ttttgcactg 7560

gtagtacatt cattagtgat gaagttgctc gtgatttgtc actccagttt
aaaagaBeuett7 §20. t Wastaro thhatting aEleatbphotatigttedratérdof protein from

ttgat t t09cgcqc.../680 tt ctcta . .
ct {1 g oeralRiRE o BTG Ad aieded Bttt mciegraphic
7740 tdefecten t/\/lithazlmibadj; ggg radiofniinated @rotih AAAGR/. Biochem.
ttcact tagtttttga tggcaagtcc
aaatgc@ggz)’%ﬁ%f%%?pg taagtctgct tctgtgtact 7860
acagtcagct gatgtgccaa cctattctgt tgcttgacca agctcttgta
tcagacgttg 7920 gagat agtac tgaagtttcc gttaagat gt

E 22?2%%%%92%2??2%‘80@@3"5 Jtr o5t & 2l “HBBhot « ag
8040 agisgngsissefantibadies tgdhgthuman Athacatrovigis with a

2 a0 AN AL D405 012510

ctgacttaga agtgacaggt gacagttgta acaatttcat gctcacctat

aat aaggttg 8220 aaaacat gac gcccagagat cttggcgcat

91 848N MGCRAYIEHBrd Universi
aaaaagg cac aat%t(ttcac t cat ctgggé tgt’gség\g'g%?"t aca{dgpgg\{ersny
8340 tdeetglawa’ Ykt §28R-aaa caaattcgta gt gct gccaa

gaagaacaac_at aﬁct_ttgﬂa} 8400 gactaacttg tgctacaact
agacagdt'PEeTPHURYRirMaLies aRf{aanameiuatecta Sgn D. W., ed.,

agggt ggiseiengo Hresd, Mdw ¥k 9fddd a aacttatget taaggccaca
ttattgtgcg 8520 tfcttgctgec attggtttgt tatatcgtta
tgccagtaca tacattgtca atcc_g gatg 8580 gttacacaaa
tgaaatcatt ggttacaaag ccattcagga tggtgtcact cgtgacatca
8640 tttctactga tgattgtttt gcaaataaac atgctggttt
t gacgcatgg tttagccagc 8700 gtggtggttc atacaaaaat
gacaaaagct gccctgtagt agctgctatc attacaagag 8760
agattggttt catagtgcct ggcttaccgg gtactgtgct gagagcaatc
aat ggtgact 8820 tcttgcattt tctacctcgt gtttttagtg

. a4 a T T NN N N A
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tcatacagtt tcctaacact tacctggagg gttctgttag agtagtaaca
acttttgatg 9120 ctgagtactg tagacatggt acatgcgaaa

w@isagaayt aggtatttgc ctatctacca 9180gt ggt agar@r/usS2004/003307

(36)

ggttcttaat aatgagcatt acagagctct atcaggagtt ttctgtggtg
9240 t t Gargeyfer Agalysis efdSequericeddates Part la&riffin,cd. M., and

5L Qo o408 AE G100 RLENGIF 881 Fog
ce ! ek 98I0 OB Fa9HR1G°0E K edamic

t act ct dtress,gficcaget tacagctttc 9480 tgccgggagt

ctactcagtc ttttacttgt acttgacatt ctatttcacc aatgatgttt
9540 ca%ﬁﬁ@@@@ Anedysis PemeTt gibskee M- ard Peveraitx, J., eds., M
tatt gt @g6ékibh IHregaiNgew YRR, fRpgcaatcta. tgtattctgt
atttctctga agcactgcca ttggttcttt aacaactatc 9660
ttaggaaaag agtcatgttt aatggagtta catttagtac cttcgaggag
gctgectttgt 9720 gtaccttttt gctcaacaag gaaat gtacc

t aaaat g ré@g Qo agtasl 2 ACCoppsitatsiiy 88t bf 8equagtaAnalysis
taacaggtat cttgctct t aacaagt a, tattfc t

0840 RRUETS D Bn AR c JLoRaders Rroarehd el f8r 1954).
agcaaaggct ctaaatgact 9900 ttagcaactc aggtgct gat
gttctctacc aaccaccaca gacatcaatc acttctgctg 9960

(-3 ! S QLI 28 0PR ARGl SEERU RSN, DB 881000

(39)

(40)

at ggat xft5g4981 ggat gac acagt at act 10080 gt ccaagaca
tgtcatttgc acagcagaag acatgcttaa tcctaactat gaagatctgc
10140 tddiscbyletal atGappeddBt A artd E6t-BLASIaggeew generation of

c21 01 LR EHAEALIL LEaRIPD 00 G0l il 93207, 26300

cacccaaga.taaatttgtc cgtatccaac ctggtcaaac attttcagtt
ctagcatgct 10320 acaatggttc accatctggt gtttatcagt

gt gccat gag acctaatcat accattaaag 10380 gttctttcct
taatggatca tgtggtagtg ttggttttaa cattgattat gattgcgtgt
10440 dNayre twhoaﬂmm:égﬂrrqﬂtg@@wa%Irbﬁa&ﬁg@lagy, pp. 16.1.1-

acacgchigof 12CtQRACY RGP AR P AR U B HAESIC I8Lippincott-
tttgttgaca gdcaaactgf acaggct gca ggt acagaca 10560
caaccatSchwaitz, aadtgM. \faf@@g%tbiﬁ&t gtat gctgc tgttatcaat

ggt gat aggt 10620 ggtttcttaa tagattcacc actactttga
.atgactttaa ccttgtggca atgaagtaca 10680 act at gaacc

tttgacaca t cat acctctttct gctcaaaca
10740 S TR0 B AEEORAC S Bollsbirts Eyiaiipt Svsient,
gct gcaqa&h&%aﬂaaa&g5.11@89@@1tmaaaét,0@tsa?q2@)m)t agc
actattttag aagatgagtt tacaccattt gatgtigtta 10860
gacaatgctc tggtgttacc ttccaaggta agttcaagaa aattgttaag
ggcactcatc 10920 attggatgct tttaactttc ttgacatcac
tattgattct tgttcaaagt acacagtggt 10980 cactgttttt
ctttgtttac gagaatgctt tcttgccatt tactcttggt attatggcaa
11040 ttgctgcatg tgctatgctg cttgttaagc ataagcacgc
attcttgtgc ttgtttctgt 11100 taccttctct tgcaacagtt
gcttacttta atatggtcta catgcctgct agctgggtga 11160
tgcgtat cat gacatggctt gaattggctg acactagctt gtctggttat
aggcttaagg 11220 attgtgttat gtatgcttca gctttagttt
tgcttattct catgacagct cgcactgttt 11280 atgatgatgc
tgctagacgt gtttggacac tgatgaatgt cattacactt gtttacaaag
11340 tctactatgg taatgcttta gatcaagcta tttccatgtg
ggccttagtt atttctgtaa 11400 cctctaacta ttctggtgtc
gttacgacta tcatgttttt agctagagct atagtgtttg 11460
tgtgtgttga gtattaccca ttgttattta ttactggcaa caccttacag
tgtatcatgc 11520 ttgtttattg tttcttaggc tattgttgct
gctgctactt tggccttttc tgtttgetca 11580 accgttactt
caggcttact cttggtgttt atgactactt ggtctctaca caagaattta
11640 ggtatatgaa ctcccagggg cttttgcctc ctaagagtag
tattgatgct ttcaagctta 11700 acattaagtt gttgggtatt
ggaggt aaac catgtatcaa ggttgctact gtacagtcta 11760
aaat gt ctga cgtaaagtgc acatctgtgg tactgctctc ggttcttcaa
caacttagag 11820 tagagtcatc ttctaaattg tgggcacaat
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agaaatcttt gaatgtggct aaatctgagt ttgaccgtga tgctgccatg
caacgcaagt 12180 tggaaaagat ggcagatcag gct at gaccc
w@2@sgiasna acaggcaaga tctgaggaca 12240 agagggREEES2004/003307
agtaactagt gctatgcaaa caatgctctt cactatgctt aggaagcttg
12300 at aatgatgc acttaacaac attatcaaca atgcgcgtga
tggttgtgtt ccactcaaca 12360 tcataccatt gactacagca
gccaaactca tggttgttgt ccctgattat ggtacctaca 12420
agaacacttg tgatggtaac acctttacat atgcatctgc actctgggaa
CLAIMScagcaag 12480ttgttgat gc ggatagcaag attgttcaac

ttagt gaaat taacatggac aattcaccaa 12540 atttggcttg _
1. A gjsgpestia methest foei@ég@t@gtla@gm@aedm@@gm@sample an antibody

that tﬁﬁé’é:E@éﬁ%@sﬁgﬁggg%ﬁéBQQ@&RQ%ﬁ%gg%@grigiﬁ ctacgac

agat gt cctg tgcggetggt accacacaaa caygcttgtac

(a) cdriiataaf 3ail #qasdtiaedioRgicil 3afple hWithgaaggga ggtaggtttg

12720 tgctggcatt actatcagac caccaagatc tcaaat gggc
t agRidst onl iSAERA SARS ViRKSSroBsiacaggt ac aatttacaca
gaact ggaac caccttgtag gtttgttaca gacacaccaa 12840
aaf st oas fmym%tamfmaid isplated ISARS viraa pacicin eaaprsiegtdt least
aat aga a .tggtgetggg cagtttagct gctacagtac
one %ch‘ﬁaé%ﬁ&ﬁggé{é{yg& cagaagtac 12960 ctgccaattc
a ct C C rttt t, agaccct gct aaagcat at a
o) 8553 R forribh S ghehuiiobh:BRey T00HES: BaGaRRGR VIR
proteirgbgseid dtagnégtayichamaniiBdBOpasant gosaid bigggicabsaaple.
attactgtaa caccagaagc taacatggac caagagtcct 13140
ttggtggtgc ttcatgttgt ctgtattgta gatgccacat tgaccatcca
aat cctaaag 13200 gattctgtga cttgaaaggt aagtacgtcc
2. Thaaaethodteiclainti 1 Wheein aaidgideasipneszedted)§4iRS viads protein is an
N or §%§%§ﬁaac acagtctgta ccgtctgcgg aat gt ggaaa ggttat ggct
gtagttgtga ccaactccgc gaacccttga tgcagtctgc
ggatgcatca acgtttttaa 13380 acgggtttgc ggtgtaagtg
cagcccgtct tacaccgtgc ggcacaggca ctagtactga 13440

3. Thé HhéBoet FlAFUBOWhéleth dhiatdillagstd gatt gctggttttg
caaagttcct 13500 aaaaactaat tgctgtcgct tccaggagaa

ggatigaERogBc R SIN @7 7¢8agact ctta 13560 ctttgtagtt
aagaggcata ctatgtctaa ctaccaacat gaagagacta tttataactt
18H2eogetpaadgatbstghitaiydoghl106grtFt ofcBIN A4ttt t C
aagtttagag tagatggtga 13680 catggtacca catat at cac
gbcagoitue thardcdaat ac acaatggctg atttagtcta 13740
tgctctacgt cattttgatg agggtaattg tgatacatta aaagaaatac
tcgtcacata 13800 caattgctgt gatgatgatt atttcaataa
gaag attgfg tatgacttcg taga aatcc 13860 tcgacat ctta _

4. The gegihed AT glaifphovbergd 53 ga%‘é@@ﬁta)f@g‘ﬁ@'ﬁﬁ at\RSviresprpiein or

fragmert 2%ereBf %Cé‘?ééo?nﬁiﬁﬁﬂtaégﬁggsihﬂgﬁé&%tgc aggcattgta
ggcgtactga cattagataa 13980 tcaggatctt aatgggaact
ggtacgattt cggtgatttc gtacaagtag caccaggctg 14040
cggagttcct attgtggatt catattactc attgctgatg cccatcctca

5. AnGh biteRaiag@otid R Bacie ey inds bACHi6AIG ot 5k 3P tbody against a
égat ct c%{:a_ aaaccactta ttaagtggga 14160 tttgctgaaa

SARRS Xirys compaisishaagagag actttgtctc ttcgaccgtt attttaaata

1 2)2 Itt accag .acat atcscc att tgg taag;gtttg

e bt Gy TAT LY

25t lezt 686 Aot AR BLRRET Bars IVERIGED coltingsiggat teast
one epitopetdftticg SR OIrtgaid agga gt cgt acata at caggat gt

aaacttacat agctcgcgtc tcagtttcaa 14460 ggaactttta
g{lytreagents for detantingdhe fomuattoneef artigeotaygibodatdonapleg bietween

soio A8 AR SABEH AR S5 A 05D 5368 at st ono

at aaagactt ttatgacttt gctgtgécta aaggtttctt 14640
t aaggaagga agttctgttg aactdaaaca cttcttcttt gctcaggatg
gcaacgctgc 14700 tatcagtgat tatgactatt atcgttataa
tctgccaaca atgtgtgata tcagacaact 14760 cctattcgta
gttgaagttg ttgataaata ctttgattgt tacgatggtg gctgtattaa
14820 tgccaaccaa gtaatcgtta acaatctgga taaatcagct

ggtttcccat ttaataaatg 14880 gggt aaggct agactttatt

e 4 . a oy a4 a - A ~ AN
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agaaactcca caccttatgg gttgggatta tccaaaatgt gacagagcca
tgcctaacat 15240 gcttaggata atggcctctc ttgttcttgce
WO e@saadsnt aacacttgct gtaacttatc 15300 acaccgeCT/US2004/003307
~tacaggttag ctaacgagtg tgcgcaagta ttaagtgaga tggtcatgtg
antlb%@@tﬁ&é@@&@@%ﬂ@ﬁ@ I5PLSYPPI®. aaccaggt gg aacat cat cc
g atgcta, caactgctta 15420 tgctaatagt tttaaca )
P e B b Eestaue Solaleq muathi Ot iedint frcreafiatn said
reageti§ bEAbEHend i aaaaicitht SUERISRAb dctdt ¢lfg tarlativhasiazid entigen-
. Qq ctctatga 15540 gtgtctctat agaaataggg atgttgatca
antip @éﬁ?'ﬂ"@ gatgagtttt acgcttacct 15600 gcgtaaacat

ttctccatga tgattctttc tgatgatgcc gttgtgtgct ataacagtaa
15660 ctatgcggct caaggtttag tagctagcat taagaacttt

o, g UAGR T Rard R O AR gt o

1@qgtm&aﬁébfgg@tﬁggagc at acaat gct agttaaacaa
g

gatgatt acgtgtacct 15840 gccttaccca gatccatcaa

9a &k nag%%g@tn%u\{ta N LPbOFa LRSI DTea; 15900
aacagat ggt acacttatga ttgaaaggtt cgtgtcactg gctattgatg

Chl aGhafk thdRee$0 tacaaaacat cctaatcagg agtatgctga
tgtctttcac ttgtatttac aatacattag 16020 aaagtt acat
gatgagctta ctggccacat gttggacatg tattccgtaa tgctaactaa
16080 tgataacacc tcacggtact gggaacctga gttttatgag

7. Agntihiogtfac deterinirdng bacepltopéts pagifict fog tHrgS SRDViagoE@Mprising:
cttgtgtatt gtgcaattca cagacttcac ttcgttgcgg 16200

(a) t pontidingtat |eap) agadamentodfatdeas areaqubigin of tHaBHRS: airgs,

S B R Pl S B
(0) TR0 g B EeRPPRe bR . aai oo toagotitit
g?f | $13E 860 RAGALRT S ApOHER ét%é&Qﬁ%QSAQ%CB@é{%%%guman, and

acttcaa tgcgatagca acatgtgatt ggactaatgc
t caabhstCorit! SEUhDESAPRCREH Db aIRES 98BS i0e SGARY héGative,
cagcagaaac 16560 gctcaaagcc actgaggaaa catttaagct
humag: rAQR-fyMaganyeehct g t acgcgaagt 16620 act ct ct gac

0 TRt b R B AP )
and (gp%zg,ag@@ ac agattggaga 16740 gtacaccttt gaaaaaggtg

actatggtga tgctgttgtg bacagaggta ctacgacata 16800

(d) c aa@btig@wneg:ggg%ﬂeg‘&ég méatstdghglising 2pibpés 8pecifit Girane BARS

. actt aqgt cctactcta gtgccaca agcactatgt ga

virus B seleding fragrents el dQem diagte TeyBhod oflgkes o a fesult of the

reactiDAWflsté s (I8 (35,3t Giot 8S sl I v réendioh I Step (Yqapaagt a
16980 ctctacactc caaggaccac. ctggtactgg taagagtca
tttgccatcg gacttgctct 17040 ctattaccca tctgctcgca
tagtgtatac ggcatgctct catgcagctg ttgatgccct 17100

8. Theitgthad adglamal, tvelzerain said thagroert isgedctedngth seghdgmatat keast 5

£ 7160 tgcgcgcgta gagtgttttg ataaattcaa

SARéaéﬁ%'&'g%?@% actagaac agtatgtttt 17220 ctgcactgta
aatgcattgc cagaaacaac tgctgacatt gtagtctttg atgaaatctc
17280 tatggctact aattatgact tgagtgttgt caatgctaga

9. ThE MESBbE RRUANCAH RSB %ﬁaﬁgr&ﬁwasta?ﬁaélg% gg)gﬁc)cigtcﬂfék%n serum
_aattaccagc cccccgcaca ttgctgacta aaggc t '

againg7lR) ey pisreeryanagainst 1@kt t cagt gt gcag actt at gaaa
acaat aggtc cagacatgtt 17460 ccttggaact tgtcgccgtt
gtcctgctga aattgttgac actgtgagtg ctttagttta 17520

t gacaat aag ct aaaagcac_ acaaggataa gtcagctcaa tgcttcaaaa
10. At@@w%@ﬁeﬁ@?%r deisctng e Diesebstd e lqast enediglegioal sample
aat caacaga cctcaaatag gcgttgtaag 17640 agaatttctt
acacgcaatc ctgcttggag aaaaggggtt tttatctcac cttataattc
17700 acagaacgct gtagcttcaa aaatcttagg attgcctacg
cagactgttg attcatcaca 17760 gggttctgaa tatgactatg
tcatattcac acaaactact gaaacagcac actcttgtaa 17820
t gt caaccgc ttcaatgtgg ctatcacaag ggcaaaaatt ggcattttgt
gcataatgtc 17880 tgatagagat ctttatgaca aactgcaatt
tacaagt cta gaaat accac gtcgcaatgt 17940 ggctacatta
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aact agagat gctgtgggta ctaacctacc tctccagcta ggattttcta
caggtgttaa 18300 cttagtagct gtaccgactg gttatgttga
weambgadant aacacagaat tcaccagagt 18360 taat gcRERES2004/003307
cctccaccag gtgaccagtt taaacatctt ataccactca tgtataaagg
of at mizonetangb@@y ggainst gtSARGvinysatomprsingagt acaaat g
ct cagt gata cact gaaagg 18480 attgtcagac agagtcgtgt
(a) cantgeling saig aé&ifgé)ﬂ@ ologioghgample withcaat gaa 18540
gtactttgtc aagattggac ctgaaagaac gtgttgtctg tgtgacaaac
JPBELICTOE RS HATRIEAE ot (eest ahgHt 65 eontaumtS gmino acid
residGé9ePSECAID Net gt gggtt ttgactatgt 18660 ctataaccca
tttatgattg atgttcagca gtggggcttt acgggtaacc ttcagagtaa

18rié ®raneveqssptides GAintBmRg at l2efhBOaEss Lafas at|l@sidues and
havinﬁCt i%{,t%u?éggt atcat 18 O,tg/ac_t agat gt ttagcagtcc )
Yot PeSRAURNCE IHg AV yiih 8 Ccontigueiis nugsary of amino
acid resicluastlISEQ YD ING. 3ARSvihg 3129t baaal IER§BCAd 85idAFRPERAILAS
.aaca atgﬂ 1(3900t tgaagtct gcattgcttg ctgataagtt
pepti %%él@ﬁr SUG OPG At greg@%ttd@@ammm@%@t lggst ene aniope of a
SARS gir@$ &t C aggct gaagt agaat ggaag ttctacgatg ctcagccatg
19020 tagtgacaaa gcttacaaaa tagaggaact cttctattct

(b) detedtiyef whethenbeattigenarkMyaidngnek Bak f@@ﬁ&g b%gg%eon said one or

tgti.ttggag tt.gtgacgtt gatcgttacc cagccaat

more Q%Pf'ﬁ?%gaa a&é}g?&‘?ég%ﬁs dg@gitbiolqgical samnlg. aact t accag
gctgtgatgg 19200 tggtagtttg tatgtgaata agcatgcatt
ccacactcca gctttcgata aaagtgcatt 19260 tactaattta

: ta.ctattctgat agtcctit agt ct cat gg

1. A PRASERLE Mefion 14 dobPule e Pleihef b o et o8 Biglagtal Sample
of an aotibedynegringt aSARAvyud 9&BApAsiggaat t t a ggt ggt gct g

tttgcagaca ccatgcaaat gagtaccgac agtacttgga 19440
(a) contasdingtsaid ablegat ge biolegigal sayaple witlgcct at gg at tt acaaac

aatttgatac 19500 ttataacctg tggaatacat ttaccaggtt

2R aFMara pgatides gogyrisingaatdaasitalies6d cattigaataamino acid
residU@Sagasthlp b 9Pagacgec cggcgaagca cctgtttcca tcattaataa

19620 tgctgtitdc acaaaggtag atggtattga tgtggagatc

téiaap i t Catif L&

g P e P s D Bl bicues and

having ab@éﬁgégéufa%ﬁ‘gaﬂqquggcgﬂ@@m@w@tg a gentigtioast nacbgr abvatino
acid r AGHE i

419864 BESEQLABRP. ngﬁﬁut‘:&%;ﬁ i ataasta% @ﬁggr more

. aggtgtctgc acaatgactg acattgcc b0 "gaaac
Pept'dgﬁgwg?fﬁm Baigt ore Ot Are Peptiges comprise gd least mngaepigyeagfn
SARS]\ﬁ'%%Qaﬁeaggt agac ctttttagaa acgcccgtaa tggtgtttta

at aacagaag gttcagtcaa 19980 aggtctaaca ccttcaaagg

(b) de@%ﬁﬁ?@ﬂ%&ﬁe@%bﬁﬂ%&ﬁ-‘énﬂ%&&g@8@@?9){@% %?Hegigogt%égcsqu gne or

agaaf cagt a aaaacacagt ttaacta aagaaagta gacg

more peRlidassjid aniiamtes prasgmt it saidduolopivet sampkgcagaga
cttagaggat tttaagccca gatcacaaat 20160 ggaaact gac
tttctcgagc tcgctatgga tgaattcata cagcgatata agctcgaggg

20220 ctatqgcgttc acacatcg tttatggaga tttcagtcat
12. Thidiagnasicaiast ofitlai 2608beral sakiaiaogmore Repiides have at
least APUYTBOASEq RS HBAGE With é%hii?GO@Q Hatibkt 8f aﬁ%gcidcraegidues

t.at c .agcacagtga aaaattaclt cataacagat gcgcaaa
of SEQ Y ¢ 45 Bavind aboUkethak lgngth a% eeid e o oM peptdas.
tgatgacttt gtcgagataa taaagtcaca 20460 agatttgtca
gtgatttcaa aagtggtcaa ggttacaatt gactatgctg aaatttcatt

t t gt.aaggat acatgttga aaccttctac
1. The b L AT D ouBe B2 Se Beio it pepliges have at
least abgat §6% sequrriogtidentity witlos aaatigaolDat et 8RaRRR#8cid residues
aaagtgtgac cttcagaatt atggtgaaaa tgctgttata ccaaaaggaa
t aat gat gaa 20700t gt cgcaaag tatactcaac tgtgtcaata
Ccttaaataca cttactttag ctgggﬁpcta 20760 caacat gaga
gttattcact ttggtgctgg ctctgataaa ggagttgcac caggtacagc
20820 tgtgctcaga caatggttgc caactggcac actacttgtc
gattcagatc ttaatgactt 20880 cgtctccgac gcagattcta
ctttaattgg agactgtgca acagtacata cggctaataa 20940
atgggacctt attattagcg atatgtatga ccctaggacc aaacatgtga
caaaagagaa 21000 tgactctaaa gaagggtttt tcacttatct

PNA NS PN a4 o4 a
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actctttgac atgagcaaat ttcctcttaa attaagagga actgctgtaa
tgtctcttaa 21360 ggagaat caa atcaatgata tgatttattc
WaQ edosoigggna aaaggtaggc ttatcattag 21420 agaaaaRERUS2004/003307

agagttgtgg tttcaagtga tattcttgtt aacaactaaa cgaacatgtt
ot SEQI1HBNot atiavingt alzouttegfuial Erigéh at chithotagr hywt agptides.

cttgaccggt gcaccacttt 21540 tgatgatgtt caagctccta

attacactca acatacttca tctatgaggg gggtttacta 21600

tcctgatgaa atttttagat cagacactct ttatttaact caggatttat
14. An isplated &nd purfied nucieic ackheorgptisibagggt ttcat act at

taatcatacg tttggcaacc ctgtcatacc 21720 ttttaaggat

gt 'apsk ang pelypetigetiae capmyising: dldeasiiaRauw®e wniigteyggt

nucleddde@boft $£QAYK 6! 1 agcat gaaca acaagt caca gtcggtgatt
attattaaca attctactaa 21840 tgttgttata cgagcatgta

astt [bh&eeHd pelyaLisieeaas coRfprisigl dtdestHBdE 188 bHiBOous
acccat g% t acacagaca at act at gat att Cgﬁ.t aat ,gcat ttaatt
nucle@&%&tw Swmd @sta%&%?é% pamglegy With agwantighpge number of
nucledtideddseSRQ [DCREIY ddling ARGtk Iehdtls aaPaaBhétone
t{ttaaaa at aaagat g gt tt (;t ct at t at aagé; gCt_at caacc

gt g g t A
polynyclggiisle, aWB@E&'@ﬁaldgl?@g'bf@V‘éjanédQ ae%queﬁ Y geptide halds adapted to
detect A9RBARYS Antibédy RgEhmprel40 gectcttggt attaacatta
caaattttag agccattctt acagcctttt cacctgctca 22200
agacatttgg ggcacgtcag ctgcagccta ttttgttggc tatttaaagc
caactacatt 22260 tatgctcaag tatgatgaaa atggtacaat

15. Arcisorged gadl patrifiga tiugidic atidamapriging 2320 acttgct gaa
Ctcaaatgct ctgttaagag ctttgagatt gacaaaggaa tttaccagac

Zﬂ$aﬂﬂknmaaﬂymwde@@gitg@gigngwﬁagga@bougﬂQﬁtgaﬁguous
L1 L t tt tgtcectttt ttt
nucleqpES AR 0T Rt ot gtotaty cat gggagag 25500
t aat

R e e Sy P ot fo) BbBLP TS GRS >

nucledtidegtwhjelahagaat ieashabout Tshammologgevth a cantigaous number of
t t
nuclecii 0" BEY 1P BT P AR g L SRR ARET S T
polynudextidgg gihergirgs aid tpalyn k6t et ¢ rggalas acpeptinpthad id gdapted to
t taat tataattat t at ta 22800

detect e A RE A bt 1t ga gagagacata totaatgtge

ctttctcccc 22860 tgatggcaaa ccttgcaccc cacctgctct

taattgttat tggccattaa atgattatgg 22920 tttttacacc

o AOBHERAALE SEER S B

polynucieniisledadidizest ursey s4rin@nt cooddigng vgthca santigucss number of
nucied 895 19361 1 pho sl B ARRIEEIS e MR

polynueilepdideccgt 23160 tcgagat cct aaaacat ctg aaat attaga
catttcacct tgctcttttg ggggtgtaag 23220 tgtaattaca
cctggaacaa atgcttcatc tgaagttgct gttctatatc aagatgttaa
23280 ctgcactgat gtttctacag caattcatgc agatcaactc

17. Andeglatedyand p@ggg@wgteac agidarcording e glgim 4 adiasein said

polynUcSSRRRH iR IRREAG I Friddrt cRAERBNS WifR0S BbBlig B APRumber of
acact tct tatgggtgcg acattcctat tggagctggc atttgtgcta

c9 . )

nucleciides of Sk IDNB (T having @bouhegvaldgnaititas saldgd deasione

poWndﬁ&ﬂﬁkigtg gcttatacta tgtctttagg 23520 tgct gat agt
tcaattgctt actctaataa caccattgct atacctacta acttttcaat
23580 tagcattact acagaagtaa tgcctgtttc tatggctaaa
acctccgtag attgtaatat 23640 gtacatctgc ggagattcta

18. Theldlagh @stikoanbBRId $ftain CORBE &1 IwBERHS HHd fIMABSAGS antigen-
cacacaacta aatcgtgcac tctcaggtat tgctgctgaa caggatcgca
acacacgtga 23760 agtgttcgct caagttaaac aaatgtacaa
aaccccaact ttgaaatatt ttggtggttt 23820 taatttttca
caaatattac ctgaccctct aaagcécaact aagaggtctt ttattgagga
23880 cttgctcttt aataaggtga cactcgctga tgctggcttc
at gaagcaat atggcgaatg 23940 cctaggtgat attaatgcta
gagatctcat ttgtgcgcag aagttcaatg gacttacagt
24000gt t gccacct ctgctcactg atgatatgat tgctgcctac
actgctgctc tagttagtgg 24060 tactgccact gctggatgga

. a . o T T Y a4 o4 o PN AA PN
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cctttcgcga cttgataaag tcgaggcgga ggtacaaatt gacaggttaa
ttacaggcag 24420 acttcaaagc cttcaaacct atgtaacaca
w@e@ani@aal ¢ agggct gct g aaat cagggce 24480 ttct gcRGERUS2004/003307
cttgctgcta ctaaaatgtc tgagtgtgtt cttggacaat caaaaagagt
antibo2i¢ébnplga st detegtedioy eatigiguhurcassayt(RAA), ghnahé dinked

ca C t 24600 tgtcttccta c cacgt
immu AR SAE T IR Sy olRoBht e 5 5L BER) oot or western
blot. aatttgtcat gaaggcaaag catacttccc tcgtgaaggt gtttttgtagt
ttaatggcac 24720 ttcttggttt attacacaga ggaacttctt

ttctccacaa ataattacta cagacaatac 24780 atttgtctca

ggaaattgtg atgtcgttat tggcatcatt aacaacacag tttatgatcc
19. Theqdiagnestigmeitad otelgins Saw ot flt wheatrrja the fayorajigacor antigen-

antlboggg,tgg’ﬁléﬁ & @%e{e%aﬁ?ﬁ/eéee?ﬁ %Id”[tsﬁﬁ‘ic g2k I%sté %ﬂ%%éé.ghent or

ftc aggcattaac gcttctgtcg caaca
peptidadaagaatad togeiegiclgz at atdga@pgt O@@bmlaa‘aa@(ﬂt ta aat gaat cac
tcattgacct 25020 tcaagaattg ggaaaat atg agcaat at at
t aaat ggcct tggtatgttt ggctcggectt 25080 cattgctgga
ctaattgcca tcgtcatgigt tacaatcttg ctttgttgca t%acta gttg
20. Thediagnestigcmgthiogtotélaimy dgl @ ok Ad ng"@EQ'@ the farmatiogof antlgen-
antlboﬂ?%ﬁ%léi & GeteBeRPh P Heshth BIGH0RIg &R sk %h%"’fﬁ‘%nent or

tcaaatt acattacdca taaacgaact tatggatttg 2
peptld@ﬂ{s afgatest tordeteet dgMiatiagdjintionaf @baet 80159&390 cagt aaaaat
t gacaat gct 25320 tctcctgcaa gtactgttca tgctacagca
acgat accgc tacaagcctc actccctttc 25380 ggatggcttg

ttatt t ttt ctac aaat aat t
21. TheGageiomelithotdaimd ot obdl apBartt e ampggaier antigen-
antibotlg @agigienis déteeral by We%&ﬁﬂ%ldﬂamt <HId &t Iée@bhggs ment or

ctattcacat.,.c ctt t cgct gc t at ggaggcg
peptideas 3 pegsit "Qb{:?{:‘?‘ %g‘b‘%{ﬁg?‘%g tttctacaat gcatcaacgc

atgtagaatt 25620 attatgagat gttggctttg ttggaagtgc

aaat ccaaga acccattact ttatgatgcc 25680aactactttg

22. ThA G EREE AR BAfh L S0 LA R AR beon

antibodgcoagdexts deteagadnaweteB0 ®ldtancasmd g lagtsg ghedtadgment or

peptid IR b AN RELEARR I SRREA (2t G20t cta cacaaat tac

tacagacact 25920 ggtattgaaa atgctacatt cttcatcttt
aacaagcttg ttaaagaccc accgaatgtg 25980 caaat acaca
t4t get C :
23. THEGHPOS 99@5@8@2&%@33& A0 IR PIBhEAAT b fgen-
antibodyga tacipaldey wesmmbldtaglda&ald at leasfonedggment or

oo BT SR 19 P08 SRS i

tcgatt gt gt 26220 gcgt actgct gcaat att gt taacgtgagt
ttagt aaaac caacggttta cgtctactcg 26280 cgtgttaaaa

24. Theld ! i
e ey [OR RL Beppapasint o

contacigg gﬂg@a@td@a%téwggff%m@e%@l b@@gt oRR isplpige t3ARE protein
caactcctgg aacaatggaa cctagtaata ggtttcctat 26460
tcctagcctg gattatgtta ctacaatttg cctattctaa tcggaacagg
tttttgtaca 2652 at agagc tttrcctc t ctct

25. Thi dieadh S ety o 2ecgnai sescadersia tredints are

deriveddgmatat fist g digimet Bolted SMRY prétainsgcaat g gct tgtattg
26640 taggcttgat gtggcttagc tacttcgttg cttccttcag
gctgtttgct cgtacccget 26700 caatgtggtc attcaaccca
gaaacaaaca ttcttctcaa tgtgcctctc cgggggacaa 26760

26. Thetdjagaestmgmetivgcofclain gdaabetpmsaict aftleastttay fragments form a
tgctgtgafcc attcgtggtc 26820 acttgcgaat ggccggacac
tccctagggc gctgtgacat taaggacctg ccaaaagaga 26880
tcactgtggc tacatcacga acgcttictt attacaaatt aggagcgtcg
cagcgtgtag 26940 gcactgattc aggttttgct gcatacaacc
gctaccgtat tggaaactat aaattaaata 27000 cagaccacgc
cggt agcaac gacaatattg ctttgctagt acagtaagtg acaacagatg
27060 tttcatcttg ttgacttcca ggttacaata gcagagat at
tgattatcat t at gaggact 27120 ttcaggattg ct atttggaa

oo aa .. a o a e a4 . 2 o2 a PN A NN
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actaacttgc actagcacac actttgcttt tgcttgtgct gacggtactc
gacataccta 27480 tcagctgcgt gcaagatcag tttcaccaaa
W@eaosniaal c agacaagagg aggttcaaca 27540 agagctRCHUS2004/003307
. tcgccacttt ttctcattgt tgctgctcta gtatttttaa tactttgcett
fusionPEPBNcaccat t aag agaaagacag aat gaatgag ctcactttaa
ttgacttcta tttgtgcttt 27660 ttagcctttc tgctattcct
tgttttaata atgcttatta tattttggtt ttcactcgaa 27720

2. The PEERSHE a9RR 4 P G0 iRR TR PR Qfo JRrEFRE e o

and N'@act gt ag tacagcgctg tgcatctaat 27840 aaacctcatg
tgcttgaaga tccttgtaag gtacaacact aggggtaata cttatagcac
27900 tgcttggcett tgtgctctag ' gaaaggtttt accttttcat
agat ggcaca ctatggttca 27960 aacatgcaca cctaatgtta

28. The diagiwstig rm%tbaa &f elaimgdd, yeheygingsald dusian dgeteirsopmprises Fe at

ts N AR AONHRBCRAE Gofipgl. cacca aact get gea ttt agagacg
tacttgttgt 28080 tttaaataaa cgaacaaatt aaaatgtctg
at aat ggacc ccaat caaac caacgtagtg 28140 ccccccgcat
tacatttggt ggacccacag attcaactga caataaccag aat ggaggac

29. TRS dMYyrecae hastaed c1REIFCIR Jvhdraprasig Jasion praetDEdhprises N195
ctt 28260 ggttcacagc tctcactcag

., acccaat aat actgcqt
at its E‘at?ﬁﬁﬁ‘é'@g@“gﬁﬁz%%ﬁt%ﬁarm"ﬂ%ctcga ggccagggcg 28320
ttccaat caa caccaatagt ggtccagatg accaaattgg ctactaccga
agagctaccc 28380 gacgagttcg tggtggtgac ggcaaaat ga

30. ATRERELGEH SRR P bl Bhhor BHAsEGELREREE SR protein

comp@Bim@0 gggttgcaac tgagggagcc ttgaatacac ccaaagacca
cattggcacc cgcaatccta 28560 ataacaatgc tgccaccgtg
(a) injecticgat tetast one snjigaaic fragraenigafcaidpeafgint inta a p®GATUMan animal,
~acgcagaggg aagcagaggc ?gcagtqaag cctcttctcg ctcctcatca
(b) iselgtingat &gt 286 8plepmeelt termPEaid apnduunan asiraglcagca

gt aggggaaa ttctcctgct cgaatggcta 28740 gcggaggt gg
(c) fuwga&a&? gtleast ene getean eddlowifrdayelemggallgaac cagett gaga

28800 gcaaagtttc t aaa caacaacaac a cC .

(d) SQ@Q@B@?@%&%@&PM@%@OQB%&@S M@é@& at @aﬁgggﬁaﬁ@% protein for the

prod 86 A A ddso Jb il 10688y agameghidtatI8aG I HRCS AR kN, and
aagcatttgg gagacgtggt ccagaacaaa cccaaggaaa tttcggggac

(e) seleRBRCH8astZSRBAYISRiEIna28l pAedidi®] s4id rAeAcebhgiEntibody.
cgcaaattgc acaatttgct ccaagtgcct 29040 ctgcattctt
t ggaat gt ca. cgcattggca tggaagtcac accttcggga
acat ggctga 29100 cttatcatgg agccattaaa ttggatgaca

31. Thagathod of chtinci( agmrcaasajd adlaast 2AeEARGqirgtedie &aan S protein

a . t acaaaa cattcccacc aacagagcct aaaaaggaca

and S%&gﬁﬁé'ggﬁgﬁgg {aa gact gat gaa gctcagcctt tgccgcagag
acaaaagaag cagcccactg 29280 tgactcttct tcctgcggct
gacatggatg atttctccag acaacttcaa aattccatga 29340

32. THE HREAIGH of LATLIS W SeRriSaee fils: BRRIICRS ProfAh 8341 Refrotein
caaggcagat 29400 ‘gggctatgta aacgttttcg caattccgtt

and spig-tjagment isaji9%act ct t gt gcagaat 29460 gaatt ctcgt

aact aaacag cacaagtagg tttagttaac tttaatctca catagcaatc
29520 tttaatcaat gtgtaacatt agggaggact tgaaagagcc

N e T ——.

comp8i§igt aat gt gt aaaattaa ttttagtagt gctatcccca tgtgatttta
atagcttctt 29700 aggagaatga c 29711 <210> 10 <211> 31

(a) cordatingDidid e lekst %B%i@l@gg?asén?gie vfiieﬂ@;lﬁé%t g?gggﬁg@@%m
. ct gat aat cccaat c. < > < > < >
antiodty; ad8eafa HHRS VbR uatcin s 11
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acgcgtcgac ttatgcctga gttgaatcag ¢ 31 <210> 12 <211>
31 <212> DNA <213> SARS coronavirus <400> 12
weowgatasnt gtctgataat ggaccccaat c¢ 31<210> 13PERUS2808M3307
<212> DNA <213> SARS coronavirus <400> 13 acgcgtcgac _
\D) AHIFHRLHGSRYAUPR OF B O MUeX beteerysaid mongaloral EntibDra and said

SARS¢ik3> SARS coronavi rus <400> 14 cgggat ccaa ccagcttgag
agcaaagttt c 31 <210> 15 <211> 31 <212> DNA <213> SARS

coronavi rus <400> 15 acgcgtcgac ttatgcctga gttgaatcag
c 31 <210> 16 <211> 29 <212> DNA <213> SARS

34. Thedzgnostico snetho0of thiro @iy aleegin wHid afiotichs eREBedRR derived

<210> 17 <211>. 3 <213> SARS corg av'! rus

29 <212> DNA
from £ ReRSLiRar SpRETIGiRE A Lh GPEORNIG GRgGEEt S0P SARS vites
protein211> 29 <212> DNA <213> SARS coronavirus <400> 18
cgggat ccgc cttgaataca cccaaagac 29 <210> 19<211> 28
<212> DNA <213> SARS coronavi rus <400> 19 acgcgtcgac
agcaggagaa tttcccct 28 <210> <211> 29
35. The diagnostic method of claim 33, wherein said monoclonal antibody is derived

from a non-human animal injected with

an antigenic peptide comprising at least about 65 contiguous amino acid
residues of SEQ ID No. 2, or

an antigenic peptide comprising at least about 65 amino acid residues and
having at least about 90% sequence identity with a contiguous number of amino acid
residues of SEQ ID No. 2 having about equal length as said antigenic peptide.

36. The diagnostic method of claim 33, wherein said at least one monoclonal
antibody is derived from a non-human animal injected with

an antigenic peptide comprising at least about 65 contiguous amino acid
residues of SEQ ID No. 4, or

an antigenic peptide comprising at least about 65 amino acid residues and
having at least about 90% sequence identity with a contiguous number of amino acid
residues of SEQ ID No. 4 having about equal length as said antigenic peptide.

37. The method of claim 33, wherein said antigenic fragment is a fragment of an N or
S protein of the SARS virus.

38. The method of claim 37, wherein said antigenic fragment is N195 or Fc.

39. A monoclonal antibody against at least one epitope of a protein of SARS, wherein
said at least one epitope is on at least one antigenic fragment of a SARS protein

-54-



<212> DNA <213> SARS coronavirus <400> 20 cgggatcctt
gaaccagctt gagagcaaa 29 <210> 21 <211> 30 <212> DNA
W 2m0381638RS cor onavi rus <400> 21 acgcgtcgac aaMT/gSg)oa003307

gc <210> 22 <211> 29 <212> . <213> SAR
40. Th%mmm?maj@ng%@wé@aﬁgéaaw finsgideq %’ECQ&QHM&%WG
N195 frim@rklor tRe l\FBﬂolém% SERE> DNA <213> SARS coronavirus
<400> 23 acgcgtcgac ttatgcctga gttgaatcag ¢ 31 <210>
24 <211> 32 <212> DNA <213> SARS coronavirus <220>

<221> msc feature <222> (3)..(8) <400> 24cgggatccaa
41. The gicraidoia antipady adgieiraS93Vhepdibsalb artiganic SagaEmtis the Fc

2 RS VI rus <220> <221> m sc_ eature
fragmegglgﬁﬁe(é)proéi%fgs 25 acgcgt cgac ttatgcctga
gttgaatcag c 31

42. A recombinant antibody fragment, wherein said recombinant antibody fragment is
derived from the monoclonal antibody of claim 39.
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