10

15

20

25

30

A Sensitive and Specific Test to Detect SARS
Coronavirus Rel ated applications The present

wappisiosat7ron clainms priority of U S. Provi si onBCT/SG2004/000416
Application No. 60/529, 737 filed Decenber 17, 2003 .
Sequence Listing The present application includes an
appended Sequence Listing of 20 pages presenting 12
sequences. Fi &l denkitheel audngpeaifhe Tastant

i nvention provides a qualitative nucleic acid
ampl i £ cat i on &2 Rkt SARR GoronaVi TS Sars
coronavirus in patient sanples. The assay uses priner
pairs that have been devel oped that provide excellent

Reladed mppliicagignspecificity for detection of SARS
corpnavi r us. ckgraun f the l.nvention An_outbreak
ofT%@?pf%%%s%ﬁgun%ﬁgg}gggﬁgPe égujgm?es ?%%%%F¥ T v.s.

Prosprdioony (SARS) casidhought t0/bave7sri gilad®dpieefiber 17,
Guang-dong Province, Republic of China in [ate 2002.

200Phe nortality rate of individuals suffering from SARS
can be as high as 15% depending on the age group
anal yzed. SARS is a highly infectious and acute

Sequemdiet Ldsbiiigh an extrenely high nortality rate. The
condition is caused.by a human_coronavirus, n d SARS
ot oS EnRBB i P o da S  Shos MR ence
Listihgpaifi ent paokk ph-8098iRHORabLESARScases from

Novenber 2002 to July 2003, and has had a prof ound
econom ¢ and social inpact globally. In many vira

FiedlsS 0 ¢he SR Ead Of the virus is greatest during
—-—rhe—ea$$§—synptnnat1c phase that is aroundand
| mTadi al ebyahol lioweng itdie ppseides synpueditative nucleic
,éﬁfortu a el%,,virus excretjion is conparatively | ow
ACifur i WPt e FRT 1P BRSEY of ' BARSELA kechipr  of  SARS
cort@BRiFAO0NY) SREQIIRNS AR Jd) StoR! $ Az Anaund a0 pairs
after the onSet of the Clinical illness. In order to
thagake v leeen ydavagopsiisthet pgrovidieefarree Negasseaysitoivity
use _hi.ghl y.sensitive tests tha e able to_detect the
) et 3t Tor AP CGERGRE ProSBRP GAPPRGVCRESY st
days o f the illness. There are many non- standardi zed
and sensitive tests under devel opnent in many
Backgreunde ©Ff the IpyepLdpB SARS RTPCR based di agnostic
tests fersth ck i co nd
i TP cut Es S n st o Eatect ypran AT di BERSER ¢ AouEe
respeshtoses sesdeong t WSABBep)ipoktineghse whahaveeantigmated

P to acconmplish a certain.level _of specificity and
Exofyl T3 9T SIS SREOVanGe; RERNBIARY ShoCHire. R peRbe” 2002,
ThePhloPa3 1.t Y0 Y-aWd IdfamndiviBelahisnisu fRBDnCirefn dMe@s|es be

Virus, Section DVRD/ NCLD/ CDC, CDCpri ners. pdf,
as GECR F&bI1S ¥ r SRPERANGE erHERIE RIS gadiupatared YARH0o) SARS is
[ n 0 I renge, s
a Hhel, | 3;1%%?9%3%;%%%%&@9 R¥nEgLELENGR N LhS extremely
high mortality rate. The condition is caused by a human

coronavirus, named SARS coronavirus (SARS coronavirus). The
disease killed 774 patients out of 8098 probable SARS cases
from November 2002 to July 2003, and has had a profound
economic and social impact globally.

In many viral diseases, the spread of the wvirus is

greatest during the early symptomatic phase that i1s around



of the typical PCR test for SARS. Brief Description of
the Drawi ngs Figure 1 shows the portions of the SARS
W@ or0s/05047T us genone anplified by the | MCB pri neCT/S€2094/000416
Figure 2 shows the portion of the SARS coronavirus
genone anplified by the IMCB -3 prinmer set and aligns
the IMCB-3 priners and the | MCB-3 probe al ong the
an$eqwmmmﬁ1ﬁtéhﬁ SARS1towhngvi r thegenamesetThe appersymptoms.
strand S %yence i s shown as nucl eoti des 4609 476i of .
1 VITHE | HEFESIPandSi CIMRMP asvVSED FBINGUEing
the:I-Z:Lanﬂ396&*!1r §sha3fe 36FSBAWSOES %%@W%Stlrrﬁtfé%iﬁ?c@fil S8&Yimens
of the priners of the invention gure A shows the
andletiact 8baobs SARS TwwWIAvidays 48i n@ 11222 m@ orgstepft the
set ere t ir n S q%ﬁg
01l%ﬁ?%£ f%ﬁf?% 1E§o%9§értgggg%%% %QH! ane 515, it is

themaerﬁwfe, hanessadrg awntass &6ghlgoma58ﬁ1¢é1etestesmm~t are
|anes 4 5 contain 12.6 copi.es of the virus g
ring

ab#ﬁ t?eﬂﬁ%@%ﬁ7t36n98Wn1fV§ésc8E|@§§ﬂltQﬁPQW?LBF?%
thd ﬁl%&qecﬁayas L eoptai iy Znlscopies of the virus per 5
m, lanes 10 & 11 contain 0.07 copies of the virus per
5 Mhetanert 2meayt anes -stredaridieedonendl senghtive tests

and e SENE B SBeBRaCoRRbLRn  daloct /M| LAk SRS K-

PCIEOLRRRV I 8SagsioRd ithet ENEB - @f thsh NByu Sl Wedﬁcaaback of
Vi rus cggg nunber per sanple | oaded varies from 26
be imngpi e }e@lsdcébﬁéécuﬁané%aid@l@%%r T%e@@l%al SARS
dl%%ﬂg@& :Etcomseess Of t&%d}” “ﬂﬁzopeété fn 1 gﬂg§aée chain
coples of the V|rus per ﬁi Fa
reaoriat n( ECE cmp|e$aﬁmp]msw|ausep9alﬁ MdehnmeSPec1f1c1ty

ontain cople of the virus l.ane,
an{ EH§15'235 cop g5+ of € t%e'V|ru%%%§ dQWﬁ SPEgdd ©1 oRT-PCR
prfindds CONb@i Wi 01 OBrCONi e1afinihe pH.IMUS @@efed, MeadBBE Virus,
12 contains a negative control of an unrelated virus

SecintPn amVRDY NCHR/AIDG, andtdrsrinfisddt Fi gte igebsipowgrom  th
a dp as cont g 5
mo R R W RO A 0 gen S RNA Pt P (Hea  DerebY
1nct@f;ﬁd>reﬂfec5 bl (Jﬁﬁt@lénr@t&t@d)].n ifre pnbduetyi s fimsollgedription
by 3% agarose gel el ectrophoresis. A 10% of total
of (Rt 5@ SRt UReR (5eRT) LPE PORded per: Iane. Lane 1
anplified product lane 2 , anplified product o f a
dupllcate reactlon Iane M, 100 bp | adder. Figures 4A
g oLy : :*a-eved using the present
i nv. 0 ei [
el *%l%rﬁse?ﬁ%ﬁl%s HECREATRN HE ool dotbhlivirus
eﬂ@ﬁégamﬁﬂﬂﬁi@dSbﬁ phe ¢M290pe®meesbeper sanple (I anes
1 and 2) to 0.08 22 co I es) per sanpl
5- 6igu¥enes ?kﬁﬂﬁ‘S gﬁom?% Fbo%lrQ§ é%ﬁiréﬁ&SFlﬁaFSnaVlrus
geA&nSNQ 1&'%%4&85? sd apesher gimef e SEfIE 29%Yhs the
u5|ng u (22copi es) per sanple to O.
IM©$u3 ( @rime@pl e@l)d p&hesaiil®:3 L amebel la ko 12hghzﬁ/¢ca1€mr:e of

th% %gﬁsf %%tgrfflacvolp]f ssg) g%l&ét%giﬂp@?oﬁgpég rslil:l}al%lsdl nge(gtgé)nce is

shown as nucleotides 4609-4765 of SEQ ID NO: 1. The lower

strand is shown as SEQ ID NO: 12.
Figures 3A-3C show gels demonstrating the efficacy of
the primers of the invention. Figure 3A shows the detection

of SARS coronavirus using the IMCB-2 primer set where the
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0.004 pfu (1 copy) per sanple. Lanes 7 and 8 are a no
virus control sanple. MI s a nolecular |ength marker.
wemsnsgri on of the Invention At the tinme of tPEI/SG2004/000416
original SARS outbreak thereswas a | ack of rapid
detection. Sensitive and specific rapid detection
woul d have al |l owed qui ck di agnosis of infected
vipsd | @&l homeeabper bethell ec dnbadaihrenarbést fieocspraegad. ofopies

t he epidenm c. A PCR-based ass was devel oped at the,
£0 Bhrlih HIP AN LATR L (it & (BREFEED: JSHER @t fal® SRRFRin 26.1

copid | sravald ableusompmr cizal Ly, frome tus s Ehecehvca%s 12.6
identified by BNI and used Artus are fromthe SARS
CORﬂ(ﬂEOnaiﬁl rtd@ NYATUSt Medt ubal Lpr otled e Bhak ehcoeasaan 1.96
r ecore|
copleessul % y J"e%:sdes éeé? 5d oUIg }Q?QI% %ot beqﬁctséeg{wsz'o copies
ofrtﬂéiﬁnmuﬁ §especped tase 01 GARSI { VWHOnUpdat @ .01) copies of
Because presently avail able tests are n eneral |y

thehered BeFect Hlhe fadtui $7t @%Hnsan%uﬂﬁgggfngﬁ@ntml of
an QRN S, (RARIONARAYI T 41Sdont 4 ey Qﬁo@ﬁéryﬁérQE§Y
a role in patient nmanagenent and case control, as
;xnﬁxgur£|n@¢ behecapabt e bconflecexpgr bndet s @eteﬂglnge SARS
iti.al phase_an the @%?5 need to be reli n {rus
Coﬁﬁﬁﬁﬁﬁ aﬁalagic at dprégand%??Us@7 % ke Vv
coghanhlivbet WA Viamses Wddded! agaeenvelepe d1diat copies to
@%opagate in the cytoplasm of host cells and usually
USEPHEF d FEBBI Latict y2 dPSEdSE i nldRASardd SanP mel@tafife 26.1

PP oranaviiis has, bean | sehatked and cs
=° prot ot'ype sequenc 861727 %asepal rs c% ount COPleS
of GENBANGuuTer Aacessiame sl AYZ78DALAlRerl coples. of the

., i ncor por te by reference and presented als
vy B0 GLET P Yahe B ERT A PP B LaaL et an ST per
5 p;1_77aa11%859(a@%ém§n@l s ngobmesgwmhée%w pérld 1,
i fferent i solates, and P .A . and Rotaet al .
larsaﬁ ehBe 53001 : ¢a77a1n74. OogppieRardct BheziHg WhePsf 5 Bl
e.fir [ tes SS h A
Tl en? R £ o n b PE A COShELSE Y g lared virus
andrknneiIﬁnﬂnntaﬂnshdﬁbehent mank@tes has i ndi cated that

the_virus has coro iLrus gengme

or i B S ERL PERBIRELEHS RO fpm a sample
cortel alety 9 aBYioLther KARW &LOronayiFuse enoMe $NRS per run

virus encodes 14 open reading franmes ( ,

in mct@i@ﬁthfh@ kepldwakieatadand Ebepmpelu@ arel ¥etwlved by
3% SLEUELULEIG DY OLOLOS oSRLEE IO o1 B (e SWELORG: | reaction

ane prote n’(M nucleocapsid
volpimed e{ M }(I\l) iRubseddd glexr (20@3, Lawpr a), comglad ©ted heroduct ;
genonme sequence of a Sing gore case, of SARS
Laigor onadiPUs taRG @TGALAbasaLof GHHRYCHronaspeEdon; lane M,
LodeRomLgeguences. Fromthis they were able to find
which regions of SARS coronavirus were honol ogous to
ot srgwerdnaki raes 40 d shbos Chnsam@m@ycemnmamsusing

tralns nd., whi ch. seq uence mere ue to
th%o G V|%usl§Y%%%pore Str &ISTS ggg% Tﬁgroﬂg &ﬁPS nucleic

acidiventhomrhey ot es asst MAMeB-SENS| tHivR@Nd4A shows results
achieved with 8.8 pfu (2200 copies) per sample (lanes 1 and
2) to 0.08 pfu (22 copies) per sample (lanes 5-6). Lanes 7
and 8 show a no virus contrxrol. Figure 4B shows the results

of another run of the same assay using from 0.08 pfu (22
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speci fic diagnostic test. This test provides a sinple
yet sensitive and specific nucleic acid anplification
waymsemiconpared with others that have so far PEEBG2004/000416
devel oped. By use of the praners described herein, the
instant invention is made nore sensitive and specific
than the detection nethods of the prior art.
copFss ) heempreympiechtoperiddad t pfand GsensEopieey mgir bgample.
enhanced_by usjng a one step PCR nethod, d.nstead, of
Lanepolht 8pd PER. SRR ﬁe%%nYlFH%eﬁPFgﬁogfi g Ig%e%?fls@"ws &
thiPEl Bk p@%{ﬁgd@}&ﬁe@.forgo the GARScepieravipes nomple to
structural protein 1 (NSPI) a putative proteinase . ,
0.0Thestupflneesykanelse sased eni t HaRasy & &dithi fuetet g no virus
detect t presence_of SA r kpu one
ConEﬁ‘ang’%% St hgv?i:h%t%n O?ﬁ\gg%tg?o%g% E‘\E}u 313;: klaer%sfi npl e
gel - based RT-PCR detection kit. Such a kit willinclude

one or nore priners and/or probes according t o the
Desrriphipmnof { e 123it may contain priners

cop i%%%”%iﬂ% UE QhHMRE8 PYHYNUSAROT bdeSHreamprilsd g Ras a
nucl eot1 de sequence of SEQID NGs: 3, 4, 6, 7, 9, 10

lacandofl rapilli t decewrtdiony t $ensetivwenti@n frgcific  rapid
optionally include a_positive rof. ' tdinfected
detesFigRa Lblé; gﬁﬁ@coﬁg%g\‘?'fafiusq%gg%m%l%+§li% ggﬁld,lnoFC ©
patdknk8aslh aMild OBetheredfornampmeitngof hehdSRkpregi onf the
as either RNAor DNA. The present invention %Irso][1 Bernhard
epigeoided aPERtRESFora’%eclPAg AR Thadity e Bernna
Noc%%ck%ggﬁéﬁgg NBﬁgﬁ sl en e 4RI N9EoBRY B8 is available
genéral Ty "described .as conprising anplifying a nucleic
comaeirdiaflg fampy Antth.a Theyepsineranddenpidsdedaney aBNI and
| east one priner ecific far.the NSPl_ regio _
usegARY chFoifav it J{P‘H“ ggﬁgr as?%%a fTc %?%lgtglgd%oq{ tructural
prA@RLf i€athon Bheduel -a henANplfineatisen poedocdingsto WHO
then anal yzed, seeking t o detect an expect e(g nucigl Cot b
recaingndapiiohise atiesii Prodet thepst &asteh DOLHe 8kpedt &¢t ©°
duct -indj cate ence. ofe SARSEORAIGViTpaSte 71) .
useﬁlcoelrglgc?)g%i gn tlﬁ%eescg:rrfegfe . The pri rrerg of the ©
i NSlealusienveptbentdgn akvadlbblesedeatsa @rénmeroksetgdngrally

real -tinme PCR detection using PCR platforns s a
abkehe FRchectFght éﬁ'ﬁer?f?ﬁ}?gf’ﬁe §?W’a age%%oﬁggg-t%r?e SARS
COIE SYsieMsARe APpbhediBhesystesy A 1OO0yeealpluyme role
anal yzer or any other suitable detecti orﬁl atform
in SpeTidritc ypmagemeyd randavespeeAniEslgned BPRComAriSiys maY
conserved regien n C [ k&l a
R R e
thethd Fx@ QRAA 1ds s geserathly . dét potred omadf guhekTpREsolated.

coronavi rus genone that encgqdes e Pl _protei nase
WaCHEAEHEFIRP tMFS Borpar o@é?ﬁgfggﬁﬁsn V?l%?’geat ltarge
[ | r Lt Pl gUr end, HRSHLISRErSE Ohoklie cells and
en%?le?%)eént“lf%%/eg%is %bt%%bri di ze i r?{%hggpaprti on 01? t he
u81.‘Ea(3H$/220 TR irlds :mmeal '_dwvomoféb{é@@s‘ﬁuéne@ﬁﬂdénﬁuﬁﬁémals-
t out nucl eoti de | d.
arrpﬁ?? y&lﬂggs%{pgﬁ Fsn. - or® ah%% ?jleoe rg{] h@?‘g%%?g@h %glc{r egle%lrl}ence
A igrokBeYBeassddfierNGPl gfegkony2whildsaqedess f oena be found at

put ati ve proteinase. This rengn was ch%sen as .
GENBANK, under Accession No. Y278741, ereby incorporated

by reference and presented also as SEQ ID NO: 1. See also,
v.J. Ruan et al., Lancet 361:1779-1785 (2003), analyzing the

genome sequence of 14 different igolates, and P.A. and Rota
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a putative region to anplify because unlike the RNA
pol ynerase region utilized in prior art assays, there
WO 2008/0591gni fi cant portion of it in which no NMUPEL/BGIH4/000416
appear to have occurred anormgy SARS coronaviruses and
this region is very specific to all isolates of SARS
coronavi rus; a hypot hesis which has been exam ned by
et aml NCBSc{dlateorab:Canvel3f7ér @ wtBchnehagycterizing one of
r mat.i on) Bla%%D earch. In the region from about
t

I nf,
th%&ﬁﬁ%ﬁﬁi%ﬂ§1ﬂ§9§ GESRISIHERT JE- 785 R3s been

| deddufered righas £ apngar sothp1kea %@ngﬂa&atapn%h@m@ﬂlas virus
several strains (Ruan et al ., 2003) . A preferred
froyara eempee REPIAifdginentf ok sahptesi bas oindiscathedpahet the
' djn [ n i 60 o _and_incl udi.n
v L e SR B TS T St P
theie dhel edgtislGinuabeotdldeseivn engitlkd nbs e spref 8tALLY known
at least 18 nucleotides in length, still nore
COISFEfer 8ty -at | east 20 nucleotides in length. The
priTiRS Ssashoul o-he E%%%dteeanléoogeﬁefﬁ%ra%ﬂry | e38mbBaN oRFs)
- 30, nore preferably less than 25 nuc eotlé%s I n
indlaggrly, ddeas tephresss velaheaggecilfh cipyoodéinke and four
riners . Thus. the SARS detection hod of t.he .
Stxﬁlr?l\}:gl%taﬁonpf?egiﬁaher%ﬁ”r Ve i PTRES bt gFés)e't SHSHi RS s Protein
(E)t,hadendiranspeeiotied nf qm)t BeydNSRlc regiais o dRec SARS(N) .
coronavirus genone for PCR anplification of this part
of RURE Fénctte ahti0tit eEtPER) ofc e LA Fi¢ caeneme sequence
£ P odug The hqode: o e d ' an.he
° per or%%%? §OF e%hgg?eg%égaﬁ%ﬁ¥ yﬁh%ﬂﬁ%cﬁgﬁbeacg Eabase ot
otherresentonaviies saglaniusi sgaueharewar dFponnethaad tthey were
L1 Everse jgkfer selective,for the region of the SARS
#5gen f nd%?%%?idﬁe%%§§sto cl $Qec?§9§?V6FPS were
honédiod@ud f o6 Waftthd¥f | BBioARG 18 ULVEhae PhhEErcHESHdY e among
for the regégn of the SARS genone from nucl eotide 4609
COROH VR ENEO SIS 14TE6 NG AVl phi FeEYehagisnvercenni@ne to SARS
[ e ' u .1.d Iﬁﬁgﬂping separated by a
cor@@gﬁ?éﬁ%oﬁgﬁgﬁggﬁ%t%gggﬁé gﬁbertarn nunber of
nucTteot imkeisanit oinbéat hoanpakpliideisc at | @tmpleduetnsifieve and

a ijiiigion roduct is gﬂgp detected. The ,
Spe&ﬁ%lllcf TG dutt can Het8EF e ®@TIGAEK afrp FémpRy vet
serdetekdl NhRg tdeedenod h fc1dec amlid i GRIJ 10N R pduet b'gi/stem

y

nucl eoti des, either by a chromatographi ¢ nethod or
compaged &liddy ropheret thaetinade eog fr ebeetr opirlespad. By
[ 39 se,__The.presence. of anplificati.on ,
usep?ﬁ%u%%eh %?%%Eg f%ﬁg?ﬁlﬁﬁfnﬁsrséPydggﬁiEEPS£§H he TRt on
is ofnatibe foersvarsbmpsitere | engl h,sgdel fayern3ear iRy  detection
b%ggth angﬁthe,separation l ength indicates the =
met effe® BARRS™c S dnavitf Wt heETer e, aglghi grerd ficity and
sengdWRNE £ yAhgr Rl | M@l W cddrephr adyg) (‘aartflpéa Qgégcb%ﬁ method,
~using a hybridization probe; for éxanple usin
insteald- ofne tWaostspeRCRdet ection in the Tagman(tm
syst.em hybr.i di zati on praohe preferably.conprises a |,
nuclg%t?%ggggéuéﬁgga :%Iligtﬁﬂé §§hesggcfﬁéF THner pairs
despaohtdofrom ttie: agmks f ceabheripiedutdn ihatud®Wsl protein 1

(NSP1) a putative proteinase. These primers can be used with

many techniques to detect the presence of SARS coronavirus.
In one embodiment the instant invention provides a

simple gel-based RT-PCR detection kit. Such a kit will
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be obtained using the anplification prinmers sel ected
and a SARS coronavirus genom c nucleic acid as a
wao eovplostier The hybridi zati on probe shoul d be arCT/86@¥04/000416
16 nucleotides in length, mare preferably at |east 18
nucl eotides in length, still nore preferably at | east
20 nucl eotides in length. The probe should be | ess
indlhate 56ne poef evakl yodiessrst handz6r mrabqy ehetablynbes® the
., _than 25 nucl eotides in gength, so as to preserve the . |
IVERHT o ?/ro?x‘"[“f‘iéf%r?o ot TR SR BI PRIMaGSorfPtsieting
of PrdrEer ' RiRRke %eq%quaoﬁ;qofé&e RIfg s iy e | AidBeotide
to specifically hybridize to a SARS coronavirus
sequasiad cofcPEQ éPt Nes a3 RNN 06, DNA, @andlfAotanch 11. A kit
ross- hybrid ze t t.her coronavirus-nucl.ei ids or ...
ac(‘stzoolodrs%éqc{I etlljoc tgé:el olsmg rloon’(cherma r e%fm?‘%gg, TR Jositive
corpyraiie racalorith g i, tiwer peseplei AVEARISORCANRSHS S genomic
ssentially of" a nucleotide sequence if it includes
nu C s¥tencerafd ddRth chaPofirdi®bt Fesephacogpristing the
NSBIMRA difle ADidiich OknaNBRr iffp . or probe to |
specifically hybridize to a SARS coronavirus nucleic
Theacpresemer inkentoodi wilewns ebetded Bormgpenddr fomg detecting

j agnostic, assa cording to the invention. terials
A Rt SV aF 9 aBad o4 e ERMRees SRRS Method may
be COEABANL IYS dH¥driRdThes SARMGOr dNRY | BiS1:iS8}idtf a nucleic
(2003VA2774) , which has been previousﬁ§)sg§tg%§ed
acidRih at sarplexoldh a sreisedseornsBiRiRse Thadviatusleast

t . 1S pr i er c ( . .C1008)
one\?\/it rrdée;f umg ggiiffsggrrgox d?ﬁ%ﬁ ﬁég§ s?pl)—e eorrrtgnt gg wit h SARS
corsafvetrals dad foesemang FCud Bebtogiddl ampduddtaatesin product.
I srael.), .. Wien nore than 75% of _.the cel l. nonol ayer _ |
Thesh@\}\‘}?&ld?'tcéﬁ&toﬁj CPEPFIBE s, l?h.et@ﬁnt yraélagi}’pzeerq%at aifteligpg  to
dethafvesdhed, exgdaiidd echilyi Gent rhtugat bapiatr 11304 oh 9 product .
aliquoted and stored at - 800C until use. The PFU of
Detiged 1@ay refnt tlpe eprpation Psodetcsr mintbigcaised kheoEzesence of
—Rl.aqu A _plague .ass IS carried out to
sal ceberay e IR, A M A B o v, 100
The eemiees aff Hhef dlrttdidtutiovnenf idhecsnr B3 sst @eK Used as a
.added to ? conf |l yent nonal ayFeir of Vero E6 cells in a
PrIFRivet§t pfFaFe TaAd TItABGL &Y PEFeEtRODr BRinyCPCR platforms
droldsoWHRg UL 1 gHcQfc1b%mear baxy et hybeellulss ¢
=t overlay in nmedi umg}qggg/fv(\:/ith 5% FCS i s thea%%ao?de totlme PR
sysggoh wehie. Appdéied dBjosp$tiensubaBilon 7£0B7Cdal 5%3@e2 PCR
, I r en f.ix W 10% formal.in and
anas1 al %e%%]vwa%}(af‘%l %E}ygfl éLItagiqo ee.q: Oceloﬁf éﬁr?u%%g%lf%‘
codpleed Micsuatinemindaihe Waws bekar dgtefmadedy RN¥vparing
extraction SARS coronavirus Standards : 10-fold _
ConFeLYEon BFITMRS st BERNGi r RARS propRrey iittiser §hains  and

‘&jgne Y, e '
A Sauenee e o \ N PeherE e, g a1l

corgmevaAysesc @atdingd yo t e postrhoct iahstige vEeARSN ddmnavirus
gen%rm%dl{gati nesnecrotc'le's the NSP1 proteinase was selected by this
comparison as a detection target.

As illustrated in Figure 1, the primers of the present
invention hybridize in the portion of the SARS coronavirus
genome from about nucleotide number 2200 to about nucleotide

9800 in a manner as to amplify this region, or a portion
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Patient specinmens : Virus isolation is perforned on a
bronchoal veol ar | avage speci nen of SARS cases
whedosnsiing to the original case cluster from SPCHSEDOE000416
RNA is directly extracted fromthe specinmen using a
Q agen Q Aanp viral RNA extraction kit (catal og no.
52906) according t o the instructions given in the
th@resiuct iTser t regObher gVi kuses aRNAhes NBRPEectleyion, which
extracted fromthe stock vial obtainped from ATCC (VA
codgsn) Lersi AgPPhet eV AGRKP VS R SINA Mt S KF B9t BPAEN @\g’cﬂfﬁen as
a BB acgg?%ﬁg £ t hendinsty UChEORSs8i VeR1iilet N&he RNA
product insert . MRC-5 cell line: Total RNA is
polynerrstcedredient il igact Hen nerialr @y cisbaw@manthere is a
.fi1broblast_cell lin . C.5 (AT 17 | a
Sl%ﬁ”a en BXrract iognN%t 1?“caﬁjij%cgg. %tfg%&gﬁd SRRRS* to
haveé guatti-tat efhdisj NGARS s peatdsrophotnses eandExaips e region is
Primer design Prinmers are selected using - the ,
veraquiRRel B¥C t hie® SARS! cot BRARERES Blfbar%A%sgt rf@ronavirus; a

hyp S L) rhasedn Q0 %@ﬁrve%garﬁﬁgé@n%g an NCBI (National

ARScor onavi rus genone (Rota et al . 3) . A set of
CeprémefopaiBistieahnoieopr otef nawet jent Bdgisin ¢pasfhi oIn the

6652- 7003 , . of i | - i
wefBelt ok T EPblnd 0 5 De Wost Sl (4ol 2818 [ icbtide 7850

ha&Xbebht sabhei FOUeSEhet O ogy Mebh ebhefubdiises among
(Ruan et al . 2003) . The prinmers are designed t o

sevelkal | 902 HeT olReapossi Bile nixdfi)ches t Ar BFgHOHracheart of
e and _t .d i nj i r di

chfoMRER 0okl NP C Bl SR ol Al BhePf BFE, CfEh - and

in@rudisre nudsl genieiald60onetd awdsenveddanongueclsobaties7003.

of SARS cqronavirus ..l n nost of the Pl .regi on, there
°5 ThE e arebe: Wby ChenaRB e ath: sana Lo rdp te ' 1858 16
nu€PENAYd & Uses cormaget W iy MSPOLLBNA-RRlLyTErase) 1east 18

whi ch has very strong honol ogy across the coronavirus
nugeriptqguiadnet Lepath 20611l | moxedi preferablyutatt i gast 20
een, foun rri | ..si.gni fq M
ol FEPSElh LN RS L0 B, Lhgath B Shan 5o,
prepecihli€e tleSARIIear 0r3ay) r usofal | pketswalb 5wl atesy ,thsn 25

confirped b estipg anplification of RNA sanples, from
nu%}?fé"rl(gﬁ‘ uses sgahﬁrpﬁpn&% tQr GEEPRGVENILES %ngmty of
thé Tébl A3 . and by NSTBI BLAST search of all known

sequences in the NSTBI database excludi ng SARS

cor Bhusi r Gdhes dRfhcéstecThpre medthodhfopr ther ipwiersigre lies

identified fram the NSP r-ot ei.nase, region. _The e

sop & 1 Tt MRSt thr Gt s Se M e FORCT B FneREgT e for

th€OINFHVi Fu§iganosE adfe besrgeen dordrsginaisl. geenld r §br PCR
set anpljfies a segnent |MCB-1 that is 352 base pairs,

amp b £ gt 00 e ItHINO PRTE A stieq@snads sarflasled@dhyion of

th@NaMPPEEi PAL B HLENEBE - U thSERADL A, £3)1Nd @rention can

be performed, for example by amplifying nucleic acids
present in the sample using a forward primer and a reverse
primer selective for the region of the SARS genome from
nucleotide 6652 to nucleotide 7003, or using a forward
primer and a reverse primer selective for the region of the
SARS genome from nucleotide 4609 to nucleotide 4765, said

primers having a certain primer Ilength in nucleotides and



10

lower primer (IMCB-1-L, SEQID NO 4) . These priners
can be used to specifically detect the presence of
W@EARS0saronavi rus nucleic acids in a sanple. POIIB512000000416
(19-nmer) : 5 ' ACATCAAATTGCGETAAGA3 (SEQ I D NG 3)
IMCB-1-L (21-ner) : 5 ' ACAATTCTCTAACGCCATTAC3 ' ( SEQ
IDNO 4 ) Set 2 relates to a fragnent called | MCB-2
beidg 15épbaseecfaitys bn degataticGEQlLERNA bHhatThis a certain

Sy | B NGB RHIR | Ghor OBrA s 7 NEBPILE LogEooFD REpduct

The 7)amp1£|ﬁ%%tﬁrd1{mr préafichbe used iphkhke gBpREEcHO the The
I MCB-T primer set to specifically detectthe presence

ampk 1 GARS icor orpnadus: ngelnei bEacd@:athii,sarﬁme @mrhple, by
riper sets used w .
de?%remlr%lang%nttsheangen% t %nsgget faorl%]hﬁnlfcaeclo%t a‘%jé% uct in
nudTedthiridne-e Stiepr Riy P@Rcdeamﬁtbgﬂ:alphﬂﬁ(&ﬁ@&ﬁo& or| D@B a gel
-2 -U (19-ner ) :. 5_ ' GCCGTAGIGTCAGTATCAT3 ' (SEQ I
elq@rc@hqq@gc @et}}o%@l endr )by glectrophoresis 1n 2 or 3%

agax%%%CTAAﬁTQT?}Cm QTQ% an( 3 1&&&&%&%&&' HLFing a

to a fragnmen ed MCB-3 t Is a portion of
1engt21trmtnuslé’c‘»’tb@ee plaat51sntheng$1hn SEQthB I‘ﬂ@:rv&rd primer

.S s uence is flanked an. uppe iner I - 3-
teng NOE V8F S A FudE B Pt egE g p Lengtn
1ncm;at1e£8 tRe Ppekeecdlceg @ruC £ed | Q%r(drm-r?us()fﬂtbéle§5Qa!ch in

NO 11) is situated between the two priners of | MCB-

the SI&H@ imers and the probe are used to detect the

A RARS cqrana ké&éctf%agxaﬂ@' el é@e?tteﬁle using a

rea -tine assay 'usi ng f¥uor escent etection o
hylan‘qaillﬁatacbrf ragutent . £dheetanglie posiey ofeadett iZng fluorescent

-2-L,and_of set | MCB-3-L, are a st, . ,
Get ekt alt SHE I TEEIT (W rc e iRV Pan ekt cnaTobe
prafdrfid, JdHRSE: HLs MBI suandberaer ehenta-decHged 10 the same
specifically detect the presence of SARS coronavirus

as niedtei @f aeiBerfon shnphe ampMoBicagign( pgadot :that would

oo PSS a ) GT‘S\%@A‘%%T%%T%&?&%% elfirg ana -

SARMO! cd:ﬁathEBus @;e—nlanﬁbe r(LﬂcZL-diE;r) acid as a template The

CTTACAGA! TT3 S ID NO 11
hY%%%r orPbf PERRS ( QPas afsi %% |1|§CBHPCE3PPﬁéFieS in

1er£§am Thsréi b%tefe&bmgf Rl 11ddd¥CB d )n@@f&étpggsaki%velength
desi gned for anplifying the portion of the SARS

stJeJolr oRQ¥Eer ugr Yr@m ned st ik 6682 e ides edti deength.

The, f I h II
The O?f’obe Sm&ﬁ%ﬁ %Igtt}hya/rbfl Qi gré)gl?n Cl{aei,}ae %Ag ssu%an 30,

momrmraﬁ/efml}germ tnem 3248 ﬁgicﬂﬁebﬁidéboﬂn6ﬁ%&gaﬂﬂ, has as to
t he seqcﬁ_glce of SEQ | D NO . The reverse priner,
PresSgTe SIREE Gt afr |t|1F€r PHPY:

The essential function of a primer or probe according
to the present invention is to specifically hybridize to a
SARS coronavirus nucleic acid, either an RNA or DNA, and not
to cross-hybridize to other coronavirus nucleic acids or to
nucleic acids of other viruses. Thus, a primer or probe
according to the present inventiom “consists essentially of”
a nucleotide sequence if it includes that sequence and

additional nucleotides that do not impair the ability of the



10

15

20

25

21-mer that hybridizes to the SARS coronavirus genone

at position 6983 and has the sequence of SEQ ID NO 4
WO 2008159137 ext ract ed from sanpl es t hought to coPCEBEG2004/000416

SARS RNA by known net hods. Bhe RNA is then converted

to DNA using a reverse transcriptase or any other

met hod known in the art. A sanple mxture is converted
primgm cBNA proke t ypocabpeanifdrcaidiyng laydstidSteandocDNA SARS

Synthesis Kit. for RT- PCRrggol d gy Roche, PBasel,
OIS Tet Al 861 flo. 0o 3L EBE) N 4aT sPederkpd for
pe IV iTRAG IBRgNS s&akr |a%jsagmad&ifwiﬂ &d hOM AGention.

reagents a t the indicated concentrations: REAGENTS

FINAL CONC. 1 . 10x Reaction buffer Ix 2 . Mgd 2, 25

Maﬂg\éiEal'ngég g_%'kqfl% ' %_erﬂ:ﬁa'usleﬂx?atg'eéx SEgcifi c

SARShidvidraviG@isukiditufe. AW reverse transcri pi ase 20
units 7 . Celatin (0.5 ng/m) 0.01 mpq/m 8 . Sterile
wat’gt® 9SARRNAEIAE T4 piddiédca (dPAPVRRZFH) on which has
bedtP! HPE 6 0 dbg r ) opti s qal | to pro
eat gSCVfol#g;%) rsngir%ldtegs gnd t eﬂﬁ g% Zazl(f fgpﬁg&’ 4 06884 ror
thig mitely Thelheveises t shpsér iipt aesepagatsh inaveirvatsd cells
inc Ing the.reaction at 99C for,.5 mnu an
(R T PRARE Hofrs S HiniRts™ i o DURETE | Hbhirioh,  usa)
supipnidnted byisHdi 99 Ilfetadf da1®/ Memfmsi @i® stimndedyical
DNA to each sanple and preparing the sanple for PCR
Inq‘%s’c\faliqsrbelﬁé‘é‘gghi-zed ethogerst &g (/%% heofartthe cell

Adak,qt heyr, thQ% f].pj{g)l' ' I, on 0 ' h t
e can ybe perof“%?lrre tg%z}rrp [ ﬁfﬁ@%ﬁg&ﬂ%ﬂ% %@%rr?erdlatant
is usemyeshedf ol ¢baw hfjie@agent scanmdrchughtions.adhel300 x g,

reaction mxture is then prepared.using the foll own
21 4R oo M Hscht Pht 1 RET REE\%EKITQJ%? NATREONEFUL ©f  the
curdertBPrepabxiokl i deRRfindd MY 103 TMB -pHOMRI .
primer 0 .3 MM 9 . DNA sanple Total reaction volune
Plagmey afisaypr omega #M7501 ( Madi son, W sconsin) The
t her [y IS .per usi. ng Sty at agene ( .
Jof] IR sty RO REETS ult P CHERIRIR | blpy virus
titenunen ated stEpsird.enpeBmtefiles, andot imes sekied nbfi alo-fold
,.denature,. 9 5 m.n 2 . Denaturation, 95C 45 sec 3 .
ALIREAER | 75, gg@ 8 1LUE 4 StAsk enss on2dded 5hose@ confluent

monolayer of Vero E6 cells in a 24-well plate and incubated

for 1 hour at 37°C.

Following this, 1 ml of 1% carboxymethylcellulose
overlay in medium 199 with 5% FCS is then added to each
well. After 4 days of incubation at 37°C in 5%C0,, the cells
are then fixed with 10% formalin and stained with 2% crystal
violet. The plagques are counted wvisually and the virus
titer determined.

RNA extraction

SARS coronavirus Standards:

10-fold dilution of the stock virus is prepared in

serum obtained from a healthy volunteer. RNA is extracted
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= 2,3,4 cycling: 35= 5. Final extension, 72C 3 mn

The PCR product is analyzed on a 2.0% agarose gel. The
wa@lei0805910n can be alternatively done by an ABIPCT862004/000416

Cty, California) PRI SM 70000 Sequence Detection System

to confirmthe presence of the correct anplified

region, which is identified as a nucleic acid fragnment
usbig 3G&heugrmENleszilta W IRNADe rolyi OUSTAGER S#itbli, Germany)

erson in the art that the I MCB-1 priner sets can be
D G BBt S L P AV R | FashenPrREVCEe i8EEHT -

PaﬁTeIE@%pé&My cular, the IMCB-1 prinmer sets may be
_US‘e‘G—W‘t‘FT’t‘hE—r‘eagents and conditions set forth, for

i nstianee, ismlathiborOnel St epeRiePORAdestr i kred bmﬁx]amleeolar

coronavi rus _det ecti on .us
Lafadse SOl o EhR CeeR S IBRai o Tt (g iy case
cludhoye fsodesigeepoter. amiifyi ﬁﬁﬁehﬁ:]%f)rék@i}a@f:eﬁihffrom the
SARS coronavi rus genonme from nucl eoti de 4609 to
SP#t/dfEbt Ve "4763. Or WG i vércalcaRNAd REEspAtion kit

" [ 908N "d M 9-
ca%/%%lgésn?ggtoﬁe SEIARS c%lrgna%/(lgrﬁ:s};e geﬁlgSmE/Té{lEg%PHS r(TJ[glverl in
thatpypelidti dmskat09 has the fol |l owi ng sequence: | MCB-2-U
]5 ' gusgAGTGTCAGTATCATS " (SEQ ID NO 6) The reverse
ed herein "Prinmer Lower" or "IMZB-2-L" is
a Ziwt neg HD2bcPYPr bdizastb FHROmARS CREBRAYIUSL obtained
genone at position 4765 has the follow ng sequence :

frqmvc%Tch A, CNEETAACTCTGTABSCTOTECEN (SEgl | BWMO Mipi Kit

t ol,l o
Iﬁg’% sarrlgl?g [ geg‘iﬁ‘{a&?’;d %o a regﬁ?% on Vol blrcr:é%lvﬁntsh given
in Aheariprofduatpriesedur e sol ution cont ai ning reaction
Sgéfer (%sol ution (Q agen, catalog no. 210210) and
final concentration of 400 mM each, and
an RRAr R‘NA MR &hdh-fod QYR UL LB 2o ft'hréalnormallodj.pl01d

concentration of 0.6 nM each. RNaSe inh.ibiter at
hunggyy t $Abreddeissn, cedzymbingx MRNaSe fRABECwWafE@h1Vs)alseing a

Qi ?g?agene ){g}%ocyc Cyﬁhlbng(fa%ﬁl‘ﬁf orrrecgl i ?%p% | 2)2Rd ¢ YA is

quérttel farlddowisigsi epspactieiswtbhanserj ption at 500C for

30 mn and initial denature at 95 Cfor 1 5 mn,

foll owed by denaturation at 95 C for 45 sec, annealing
Exéxpl@qc; f @ 1@ S Hesifnt €nsion at 72C for 50 sec. The

CyCle IS repeated a2 tines. The entire RT PCR is

corP;IIi@teef@ agrer seXdatmd exx‘s?engi obhat s&y@hdoe HE nthe SARS
CO A@%ﬁf;g@ﬁ%c s naI ?é%g%?alél e tro%]oroegl Scclar?served
reg-ld:eiserdfl ISQQSSABS‘&QW&@\Q Ijesosicandesils, et tals 2008,

t hat the detection Iimt of the diagnostic test of the

97t att | REMSon Balephprvxi rebel yPZoGedsges/ mogre region

/ f
R PRSI LR BT

region) is found to be most suitable as it exhibits the

lowest cross homology with other viruses (Ruan et al. 2003).
The primers are designed to take into account possible
mismatches throughout the genome and to avoid or at least
minimize primer dimer formation.

The NSP1l region (proteinase) target of the primers is

generally well conserved among isolates of SARS coronavirus.
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HPA- Coronavirus LC RT PCR Reagents (cat No: 5601-03)
. Exanmple 4; A RT-PCR SARS di agnostic kit and its use
wa2s5|ctording to this Exanple is typically peEpGI©#000416
to contain 50 or 100 reactioms. The kit is conposed of
the itens |listed below, it should be stored at - 200C
in a nonfrost- free freezer. Figure 3C shows results
In triedt aofe et &I9Rd nesyngnf htBeket iwi hbh tlae dMER-tAveen a SARS

rimer set. The Reverse Transcri ptase-Pol ynmerase Chain
Er g oﬁn%‘m‘? RIRE YU THRRS hGBMRLRE (¥ oNSPY  (RNA

poldRiS&deNg t B iPheSBRGE QfeSeVete 3Pt idRSRIAt UYross the
syndrome coronavirus (SARS coronaviTus) RNAT'n sanples
coroaFEaEd grovn Jpeeirneats an t R &I Jappropri ate RNA
extract | .net h f choi.ce. .The .regi o f .the SARS .
corlgrﬁaa{ﬁ(ﬁurksl%glén%?roquﬁ%ﬁ ff |%é1d h|anS t]%elegj aé]%lgrﬁdl PeSH A Re 10 2
sidrhief INGRl peagiiem (¢F ottdiirasedgidnt Rudhr ¥ GENONRO03) . It
. This kit is optim,zed to detect a few nol ecul es of the
18 3110 RYEEYh BRACIH 1 estOsafPRE aR@rPREVERUS e (21l  known
isdIRGRIUr e,kS penf OLABE | ByONE St £R Cogﬂ?ﬁffﬁiéaglﬂgnk'éf RNA
of this exanple consists 0f the fo?l ow hg 4 tubes :
sarpulgs N6roGonponent Siornage Condigi arsirfiSher ttatoeging this

, be 1 _RT-P f ]
rediZhl) TaBEe e e BRThR BEadr WL S8 g1 wnowm
seddeagen) AC the2B@@CBMbaa8aBakBEleMMudppPEsA&SL W Inavirus

(30 mM each primer in 20 MM Tris, 1 mM EDTA pH 8.2) 4C
SEQUEISE’C Tube 4 Positive Control -200C, -800C (RNA

trapsedd Pl Ofod 50608 1arggt gdb NYAN):Ys
Pr ot oco% , One oSt p lRT- chg%ggsggﬁ é P‘g&gﬁae{a? ci)fﬁf)qmn tahe NSP1
proRids@se FregiGppertioef Labet(6n5 af oth€s@ nthséae)sets in

add the _follow reagents per test/per reactiop: ,
re q:sléjrni ptPort 80 %%R%(n%%QH;W%Tgﬁ@Q“@nzﬁﬁQ g 2Segn 1n
Figred 1.8 mhdRTr AR Reaet i:ah Mt A2. D Sgéns m\flcﬁgil”g:rhat is

il
Mx (U&L) 1.0mM 0.4 m RNA Sanples 5 .0 nl .
352 bags aPa¥BPuie SEEBIRP, 203RR nflD2 NO Thar ndlhicy cBpAgence is

- A This.t Y6 MoRA 1 pEOt ' d {pr
1
. tk‘rétéig%}m%@ku%%é g}%% USSR AR E%boﬂ%g'clﬁéf and a
Lower) doyin®tr afTagEnd -TrenpEQOCD Dar:atd)on NeesSt pirifders can be
use%/%loe s(p?ci%isc%liyodrgtngc% tee\sleéggsteglggsgcfl %tAIR%n coronavirus

nucleic acids in a sample.

IMCB-1-U (19-mer) : 5'ACATCAAATTGCGCTAAGA3'
(SEQ ID NO: 3)

IMCB-1-L (21-mer) : 5'ACAATTCTCTAACGCCATTACS'
(SEQ ID NO: 4)

Set 2 relates to a fragment called IMCB-2 of 157 base
pairs in length, SEQ ID NO: 5. This sequence is flanked by
an upper primer (IMCB-2-U, SEQ ID NO: 6) and a lower primer
(IMCB-2-L, SEQ ID NO: 7). These primers can be used in

like manner to the IMCB-1 primer set to specifically detect
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295 15 mins 1 Initial denaturation 3 95 4 5 sees 42
Denaturation 57 80 sees Annealing 72 5 0 sees Extent
WO 2005/82110 mins 1 Final Extention 3 . Thernal BPYDEGHY4/000416
protocol -B This thermal cytbing condition is for
one- bl ock type PCR cycler such as the Px2 Ther nal
Cycler by Therno Electron. Tenp (0C) Duration No. Stet
theOpreeedrecd s £ 1 SARS3 ddmimesririReviarcsksice aasn:disptiimra Xample.

mns 1 Initial denaturation 3 95 18 sees .
Bo%er’%t%r@fl?%n 5?“§6I % ARSI &S Scﬁnsggs Us€d with the
rea@étn%@st 2008 2ol Ml 88s 1s&t NabrEXL efbi-0A nlst ain%ePr efrerdiRd one-

o put mneral oil in the wel I's of the therm)cycl er
StetpoRrTa?ﬂR AegdielleeshdietFamte the heat between a
reaction tube and a well if it is necessary. 4.
Term nation of PCR reaction This step is optional. (1)
AddM8B -rd - f (1M s of or 51 CCMETAVDET@XGTARCADE ' 5 seconds
(2), Centrifuge for 2 mnutes. (Top=Aqueous phase,
Bot S8R-AyA¥ © ?))hase) The sanple is reserved as the

t ORMCRAULQUS Phager) D- 5 Rel @SFAAPTOYBABSETAPRYN €SI S
The products of the PCR reactions are resol ved by DNA

gel (SERe & dfhoresis by using 5 ml of the product
reacti on m xture product per |ane. 3% agarose gel
provi des good resolution; gels are typically run at

100sat for B018t8s Hie gxpgeceednp oditledi Z@0s-3157hpe is a
when the I MCB-2 priner set of Exanple 1 is used. A

portdqy toff I&%Zantla%%aysu s77sh1%@\ﬁe|ﬁaﬂff@urﬂensten$ﬁhs SEQ 1D
£ h anpl i 44 Chnf iy IMCB-3-

NO cﬁ?ﬁ%%ggéﬁg%%%&q/@r Xn %g{%) AR% c% onavi rus RN&A

U, rSEQ i BADAINSI 4 cal e anthe piodect pwasmeres OINEGER- HyL 3Y8EQ ID NO:

agarose el.ect r ophor es, f_the total _reactign
1010 eBTa5R PR TR 15 [ sk, peghudD ot 1D
is Mt date&apR teerP OEMICEwOS dreAt&f r ymeplane Me primers
100 bp | adder. Exanple 5 ; Specificity of RT-PCR using

and heéheMBrpPiemepseTouvedi fio t Watadte Fhieneprseegce of - SARS
cox%%savql}%qs in Eé?nﬁple%ca’]ri\;ﬁaé’] bﬁnus%d )?Igft’@ﬁrneSA%%say using

coronavir'us specif catron of
flusaedemdeed: VdEUEGSlel tceSteHebyan@'th@%dJsfnggmdaatl MiBe lower

i mer. sets 1 and The foll ow ng viruses are teste
pr i Fife S50 2t BHCET 2al EBUCRECRCING o JaT Ty SFe Almost

identical, but IMCB-3-L 1s 3 nucleotides longer at the 3!
end. These primers and/or probe can be used to specifically
detect the presence of SARS coronavirus nucleic acids in a

sample.

IMCB~-3-U (26-mer): 5'GCACTTTGTAGAAACAGTTTCTTITGG3'
(SEQ ID NO: 9)

IMCB-3-L (24-mer): 5'CACCTAACTCTGTACGCTGTCCTG3'
(SEQ ID NO: 10)

IMCB-3-Probe (17-mer): 5'TGGCTCTTACAGAGATT3'

(SEQ ID NO: 11)



the IMCB RT-PCR prinmer sets 1 and 2 : Human

Coronavi rus 229E, ATCC VR-740 2.8 x 10(6) PFU m Human
w@00s08047T US OC43, ATCC VR-759 3.5 x 10(7) LD POJ/$&e002000416

m Avi an infectious bronchitiss virus 5.8 x 10 (6)

PFU ml NCBI MB5169 Dengue virus, NCBI MB7512 1.1 x

10(6) PFU M Yell ow Pever virus, vaccine strain 17D

Exégn%é 10( e £ b HUFRBARB! BHHORERHPURY ISy AHC = IMCB-1
OVITTE CUT UTTavT 1 us, A1

primargaanl 1 x 10(6) PFU m Rabbit Coronavirus, ATCC
VR-_.920 x 10. PEUL m yse hepatitis rus, ,
AT&*E‘/R-%L?%% Sk ‘?E (%‘7‘1%5Fuyﬁ¥‘c%aﬁ nedeéFé"ﬁgP\?ﬁr ugbove is

deﬁrﬁged/Rfoﬁogmﬁﬁiﬁ rﬂg:p tﬂ@é g L bnRalr QAIONANREUSoronavirus
ATCC VR- 1410 1.1 10 FU mM Feline-CoV RNA, ATCC

gergue gfoen wqbe?tslsig) 6@ $q /Imclr&ret:r@%uW@BL n Thbl Sorward

ow [ r pe\cl I MCB, pr.iner
prindf RS e B | S R, Hri e ho ARTUS O meT
thatet bgbirbdi ses hods wdie SERM EOE@W&MﬂﬁUSﬂgéﬁoméhBéglnnlng at

Corona ruses VIir ses unrel ated to SARS
po%Jot?Jo?Fév 9@3&1‘%5 PeSGAPENSPe OSSR/ dd® £t &1 the

Vi rTﬁ@Sré‘\%f@et B loaandd MBe i, PL T WBE,RR1 b8 imer”
Thus, it is derr%ﬁ%trat edat hat the eIll\/CB pai r‘g ar% Hmert 1S @
21’rﬂl€glhl yFhapechibeid s z8ARSE cortdivavBABS forrdesettiien.genome at

pog 221G 2o PR Ak Kp&raetichrriet Ed @ Besmin b a

I\/G:uthesleugtmao&émnf@om Kol s NEBLYBEL68 6. 8 bin sars
CEM?Sial.11i mag Yell feveVri u v i

RN% ]fPY 117@0‘@1 xuathods . ke HIRariE Jihew sconygrovR- 1a78NA using

a Be T HT4
£ethab QBB ACT ol DAEPELBINE K,

arfATCCVAmMsampil ec mil ATIREVEMA &OnTetted( h)ntEFldﬂ)NA Nin a typical
eof t mvf.rus SE, ATCCVft-740 ax i / ampl e 6;
ma%%aﬁ 409 of ti- C%%ﬁ%. NGy ?Hﬁ@sﬁﬁa%t sAiRg RT-PCR
(s€d apaViddlse detasd i Onslh t seFhanayaidaRhieSARS 1 483 1s8) .
detection kits avail able, Ei ken, Artus and Roche SARS
di afrRstiest wherpeneANad nEadk idve ihrearTMBB puknesing the

t t he sane vi.r.us
fo%%&%né?{ré%éﬂt@aken &XF QHQ‘? %E ngnr(fen%rgﬁeloﬁsep
RT- RMNTSF Not om et BEINAL Cbugp- nedi ated | sot her nal
Arrp |f cat n of Nucl ei ¢ Aci ds Research 15 : E63
(3 DNS BEEREr paird¥are tested using the
corn:emig@ﬁzl,orgg mreagents set topih in Exanple 2 .
However the reagent materials are those described in
Exahp| &VEP diick t HeO PAR prot ocol WaBMtIa:at of the one

step F%)r (Eﬁge C“Hedg' ?R ﬁnp“_:f EQ%B—%C%o%zee:“Prlmer)

pairs d usth
5. RNase inhibitor 50 units
6. AMV reverse transcriptase 20 unitsg
7. Gelatin (0.5 mg/ml) 0.01 mg/ml
8. Sterile water -
9. RNA sample -
to produce a total xeaction volume of 20.0 pl. The reaction

is allowed to proceed at 25°C for 10 minutes and then at 42°C

for 60 minutes.



reagent materials and concentrations and the one step
RT- PCR protocol described in Exanple 3 . The
w@pgbosdicat i on products that are obtai ned usi NRCT/B&2004/000416
I MCB-1 and I MCB-2 primer sets are anal ysed by agarose
gel el ectrophoresis with ethidi umbrom de stai ning.
The IMCB-3 priner pair is tested using a one step
RTTRER kidventoé ot ypeneptriiptaed f ars t hehaBl Zﬁiﬁﬁt&@alted by
. Tinme syst %m using a Taqmanégn) (grobe descri bed
in © THAN 1R ABI 2 r't astefulse n@nd COOllng to
4°CR§@£A§tMH1?1tHBA - Coronavirus TM RT PCR, Abbot Li st
No. B3K360 REV. 2003-10 -R2 . (10 ml sanple is used
peﬂhree@&NIAoris ngheradampl 5Ereg. bSrhédsZ\i'Lths 1 illéhtOfC)ﬂcle/ul of

s:mlél.i].t gl‘;%emﬁ?%a? R%%\l B%r{%l)H gg %2%;“ u%he sample

fort egirad Ui meill g fycbgﬁika@i Ef\RSh@danblff Is(kﬁﬂjlorlrkl’dhe art
astgat 03604438001) Version 1 . Table 2 shows the
thateqhher dretiireds ofparPaiit \}éltcé‘stﬁql?g kogys vWth§aﬁ=6lte can be
perdRNJUFRe LS ised, 1, deqseased from 83 copies per 5 m
at the top of the table to 0.1 copies per 5 m at the
botPCBm df t penfabtmed n woingm tllwnderlhmrgnpfﬁgents and
\éﬁlgurre/run vol /rxn). . Acrogs le the nu n'gie th
CONHbratket s “BEhi T Pos T nlii€ P’éehiax?v § FoSIhRg Using the
foldehasly eRragidiale a’:HcE dsicdierd oiahs nunber of tests
done. FromTable 2 it is seen that the | MCB-2 priner
sets provi BEAGEET#nst sensitive det¥ERiEeNCthe | MCB- |

and -2 priger jpair %t%qnn{gg*l ably detect as little as
0.8 copi es of Viral nuclerc acid per 5 m sanple.
Table 2 DeEchp@lerofprSAléﬁ‘r CoV by @BKBIyMI MCB, ARTUS,

and ROCHES ~~ HKBI LAVP I 1 | MCB2
II\/CBS(ABI) %ﬂ’% REAHE™m Sanpl & tod® Runl Run2 Run 1
Run 1 Run19J_ B2 Rwib1k Run 1 Runo 2 111! Run 1 Sanple
vol/rxn 5U 5U 5U 5U 5U 5U 10ul 5 U 5U 5Ul
Average (copy/ul) STDV, CV (N -5.5) Fos(8/8) Pos( 6/ 6)

P 12/ 12), 460 12. 23 83
cggl és/ ul %%( %%)ff]lg’fb%%f]“;‘fo Pos ( ?7 7% _ 10.8
40 11. 360 ¢Nr'catena RMS(E8Y1 GM’ad:j!:ﬁ:(rﬁ,/ 6\)180&%11’()12/ 12)

POS 8/8 Pos % 2/12), Pos (6/6 236 114 ' 215
Theq' S(%Y ;112% CJO%I é%q magi 3217’111953& P%Ef‘?‘/"%’ene (La
Jol&aS% @al%%o%r& cldr (Ng 6. 5)rdn Ott}@neﬁespectlvely
Pos(4/6) PoS (12/ 12 PO:%ES/ 8) Pos (12/12) POS(6/6)

enumegg4 WQBISZ@T@W%W atohe)idegopi es/5 U 3.335
2.780 POS ﬁ7 O%) 2.202 (N-7.0)

R) S( 4/ 8) Pos(i/né)% d(effltff)e_’BDéi%%B)E PBE™ (12/ 12)
POS( 6/ 6) PDS (RARKra@idhd OAT2 "92°C0. 893080 232

Pos(0/8) 3_coples/5 ul 0.672 0.192 Pos (7/7 59.0%
0.700 0.549 -r Annealing, 49°C 80 sec

4 . Extension, 72°C 50 sec
= 2,3,4 cycling: 35=
5. Final extension, 72°C 3 min
The PCR product is analyzed on a 2.0% agarose gel. The
detection can be alternatively done by an ABI (Foster City,
California) PRISM 7000 Sequence Detection System to confirm
the presence of the correct amplified region, which is

identified as a nucleic acid fragment of 352 nucleotides.
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0.013 0.191 (N-7.5) Ros(0/6) Pos (12/12) POS(8/8) PDs
(10/12) " pos 'I ib) " """"pos'iif 'i ) 0.417 0.219
w@2003859097818 0.8 copies/5 ul 0.000 0.982 Pos(6PTT/SGR0860416
~ - - -1 0.758 ~ @5324 - (N-8.0) R>s(0/8)
PosWO) Pos (1/8) Pos (2/12) Pos (1/6) ~Pos iQ2) " '
0.000 " ' 0.000 o!'d i 4 0.034 0.3 copies/5ul 0.000
0. 097 RAS(1/bE WHA@Us- to -a skill persmo s @h@O0Girt that

0. 0. 000, . . ti . Pas .(2/.10) P(2/6) P
thq T pdS (197%5) 58006 b+ S5PBnd o BEL TN ¢ IRT-FCT as
we 0Pk g45ul 0 368205000 Rep. £h6: 122% 6% cu0Br, WD ruca-1

, J' background hoi se noderately high - -
prm@r P R AN |used | WiEBh1 then&esosp tRT-aFER cvwmc&ntlons set

et odu a S, y
B s A e N e
Exaagdle#Z . product was anal ysed by Agarose gel/BBr. U
IMCB 3 (ABI : One step RT-PCR Kit prototype optim zed
for ABI 7000 Real Tinme System using TagMan Probe ARRI S
(ABI') : Real Art HPA-Coronavirus TM RT PCR, ABBOT
Ust. No. B3K360 RB/.2003-10-R2. Note: 10ul sarrpl ewas
Exampple pdt | SERY cordnmvayugd gletgjqtion wsRagl AMCB- 2 primer
HPA-t oonawus LC T FCRFteagens (cat 5601-03] | | f
4 ROCHE Ught Cycl er SARS~Quantificafion M
(ca3eeA3ED 03y Mesisi pa ik [sdtExaspbeiBed ABah¥Siis Mesigned
patient sanples Clinical sanples are obtained froma
foryapet 1 6Y1pdt itdift PAnBigre Anallhiee FARS t REraseayrE genome
e g t he ay.
R S etar bed T Exaipl S5 O TRE ac ) et hoff o Forward
pridescr idzeld e Hexamipl €' Uppsrudedmbor sanpl'adCand y&edidhya 19-

usi t hei PCR ki t Resu are shown .in Tabl e
FarATPEIA PSR o 501 s Hoeanphes | dEREPPPGAcisn Senomve
bec_:fhliﬁﬁ@fg S20Ig8BL 2 IS 4o deserimt | f’cB‘chBwiﬁ%oééaﬁeﬁEe

|l e that was taken fromthe patlents l uims 3 and
Ecad) the G%TP%T%TCA%@W%’&% de$Bet FBnNRet Add.

Il\/gﬁjv%r%lfgle r se]%S %E]aﬁpl ngle'?flt ot IUI(’JYE“E)}I&OCUITEHE

“IMGHR-es Ir'ef ets i ng t @leasdr sanhbe . Tatdre B zedAnatysi she f SARS

lpatient sanples r IMCS ia .Si J s . PIASMA ST SToq_ ,
corpnavirus enome at position 4765 as the following

seqguence:

IMCB-2-L 5' CACCTAACTCTGTACGCTGTC3' (SEQ ID NO: 7)

The method to perform the assay is as follows.

5 pl of RNA sample is diluted to a 50 pl reaction
volume with 45 ul of a premixture golution containing
reaction buffer, Q-solution (Qiagen, catalog no. 210210) and
dNTP mix, at a final concentration of 400 uM each, and an
upper primer and a lowex primer at a final concentration of
0.6 UM each. RNase inhibiter at 10 units/ reaction, enzyme
mix, RNase free water is also added.

The thermal cycling is performed using a Stratagene

Robocycler 40 (La Jolla, California) with the following
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i . pm134 ' ifltJOL YTL L * -> . 56} Pit ro, -

NSTOOL NK. . SNN, M VAN } POyMn mNHe
WERIGFOMINP M H PSSS T L N M ESS. SAWA . - RLASVEG2004/000416
STODI, N SfPpQ U STOOL - t1d M. 2 - . m E N STOO e
oi. H M} SQLIN- SOODNQANTLHHUFULA

N "NmSTUCK. 3bsaFOLn L-NS5MIB DESC 2N
StePsS |MPBrseB totarts S bt Moty Q7 ssTOOfosTcm_ #id 3nsl 'initial

dquturg fth§§(gN%E£ ggmip N&g& 9¥'§%ﬁﬁﬂ§§ﬁaﬁﬁon at 95°
C ﬁSBJas %8c4 bhnealing at 50°C for 80 sec, extension at 72°C
for 50 sec. The cycle is repeated 42 times. The entire RT
PCR is completed after a final extension at 72° C for 10 min.
The PCR product is analyzed by gel electrophoresis in 2.0%
agarose.

With patients’ samples and pre-determined SARS
coronavirus standards, it is found that the detection limit
of the diagnostic test of the instant invention is
approximately 200 copies/ml (1 copy/ 5 pl reaction) for the
virus as confirmed when measured using ARTUS RealArt™

HPA-Coronavirus LC RT PCR Reagents (cat No: 5601-03).

Example 4: A RT-PCR SARS diagnostic kit and its use

A kit according to this Example is typically prepared
to contain 50 or 100 xeactions. The kit is composed of the
items listed below; it should be stored at -20°C in a non-
frost-free freezer. Figure 3C shows results that are
obtained using this kit with the IMCB-2 primer set.

The Reverse Transcriptase-Polymerase Chain Reaction
(RT-PCR) kit described herein is used for detecting the
presence of severe acute respiratory syndrome coronavirus
(SARS coronavirus) RNA in samples extracted from specimens
with an appropriate RNA extraction method of choice. The
region of the SARS coronavirus genome amplified in this
assay lies in the the NSP-1 region (proteinase) of the virus
genome. This kit is optimized to detect a few molecules of
the wviral RNA in 5 ul of test sample and the entire

procedure is performed in one step.
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Stct 8- nSo; Js( ,rs N N@1 INC Stoofc Z Ers
t j 4 33 Stoofc 2 Et e HStool ' Ub S Stool 1SS

WO 2009/089D561 B6 S r mM @7 Stool: 2 r ci 1, B3I/sGB04000416
I t rt @Bt @GSMH A i XTRACT*Zi H Low rf nd (not SA t
t RM2 2 extract N 43 FUS 0*4 stooE 776 887 N (45 O
PBS 250 ; N Nrepeat 2 r atSwBS H "Nr t x2 nsti e
EH + RNA B Car 590 UrbéquoﬁﬁnsScnSt 5TOQx, H NPt ASM

onis Bk BT s B L e b8 54 S S

Tudd Nd) SPUTW domiforlteg: SPUTUM ( P POS a-> ( 5 36888
— 00 Pt AM-NHO,6I STDOU. HHSPUTUMSUUPOS>a(4

5S). -QP UM N 4 STOOL | 5 STOQL N n$ - (46S @pnditions
MS PtASWAt | - MQSCHr F-t | - posyi SO M

N ? STQOL , H SPUTUM H
(Short, Long term)

Tube 1 RT-PCR Enzyme Mix

(e.g. from Qiagen) -20°C, -20°C
Tube 2 RT-PCR Reaction Mix

(e.g. from Qiagen) 4°c , -20°C
Tube 3 Primer Mix (Upper & Lower)

(30 pM each primer in 20 mM Tris,

1 mM EDTA pH 8.2) 4°c , -20°C
Tube 4 Posgitive Control -20°Cc, -80°C

(RNA transcripts of the

gene targeted by the primers)

Protocol, One Step RT-PCR
1. Sample Preparation
In a RNase-Free Eppendorf tube (0.5 ml or 0.2 ml size),

add the following reagents per test/per reaction:

Description 50 pl/Rxn 20 pl/Rxn
RT-PCR Enzyme Mix 2.0 pul 0.8 pl
RT-PCR Reaction Mix 42.0 nl 16.8 nl
Primer Mix (U & L) 1.0 pl 0.4 pl
RNA Samples 5.0 pl 2.0 pl
Total Volume 50.0 pl 20.0 pl

2. Thermal cycling protocol-A
This thermal cycling protocol is used for three-block

type PCR cyclers such as the RoboCycler® by Stratagene:
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SPtITPt (75 ,STOOL n Q7 b TU R TEST 3 S PCSPCSfCS Ut M
bnt, NEA Q77 JHH BHl/ 4RTEST (POS) Wrbant, EL Exanple 8
w0 288RP1Real - Time PCR Diagnostic Kit (RT-PCR) PCKBG2004/000416

this exanple is typically pBepared to contain 50 or
100 reactions. This Real -Tinme Reverse Transcri ptase-
Pol ynmerase Chain Reaction (RT-PCR) kit is optimzed to
stadiet ect e prresenperatiSeveNe. Acut e RESHPratory
syndrone Coronavirus Ri bonu iL‘ei c Acid (SARS
coronavirus RNA) in a biol oé cal sanple. This kit is
optim zed for use with the épplk€d)Bi osystens
Real - Time PCR, ABI Prism 7500, but may be used with, .
1 other saAtable deBBcRiBA pl atforns asREESEFS gfegrecription
el sewhe herein. . The.partion of the | SOrQaNLFES1 on
2 genone %ﬁ'ﬁ‘pl ified %%/r I?‘Fﬁggki tQI ies in t%ﬁ% ot ei nase
3 region of the SAR&5ceeosavi #0s RNA. TRenkiwrgiion
sufficiently sensitive to detect a few nolecul es of
RNA i n ZAch” RT- PCRYr 8§EFi on. Conponent ™ This kit of
this Expgypl e consigt geel the fol | owi ngxdetiibe@s: Tube 1
: Reaction Mx (e.g. ABI cat. No. 4309169) Tube 2 :
4 Enzynme Mx (e.g. ABI méas. N3. 4309169F1TabeERenN B Fhe
Mx (3 mMupper priner, 3 nMI|ower primer, 2 nM probe
in 20 MM Tris, 1 mM EDTA pH 8.2) Tube 4 : Positive
3. Gpetnel ERNAILg apsertioetcs -&f the gene targeted by the
primers) Protocol 1_. RT-PCR.The follow ng reaction ., ryvpe
m Fhis phesardd c¥<dige wBPPAEDiPRall DI &P8: FipeP g™ YP
Descriplio |/ T lpReacthepm X 25clekm e TRermo
PCREn?&%Q%ﬂ xglf?’/gS Tuﬂg%es %E%be Mx 5.0 rr? Tube Fyb
Elebitgbnl|l ed Water 13.75 m _ RNA Sanple 5.0 nml Tot al

Vol unme 50.0 Caution .should be take avoi d

Stagsnt amaﬁi‘ﬂelr&&z iﬁéﬁ%@ﬁmlmdoc'ycl i ng Sx tions: Step
Tenp (0C) Duration No. of QuAde (s) 1 4 8 30 mns 12
95 10 mns 1 3 95 15 sees 50 4 60 60 sees 1 The I MCB -
3 primer set and probe are t9&{%or their ability to

] det ect g@RS cor on%vd s, Usi ng the St r a{AQ8Re transcription
real -ti mPCR system Mk3 000P. The systemi s used _

2 accordiBg to the renufiaet ur ek’ s i nstruktitged ggnaturation

sanples frominfected patienfs. The s
3 diluted®Several fotd %% t Z%%I BR1R%:8 Eon

(0)
57 36 secs Annealing
72 33 gecs Extention
4 72 10 mins 1 Final Extention

Tt is preferred to put mineral oil in the wells of the
thermocycler to maximize the conduction of the heat between

a reaction tube and a well if it is necessary.

4. Termination of PCR reaction
This step is optional.
(1) Add 30 pl of chloroform/tube. Vortex mix for 5

seconds.
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of viral copy nunber per 5 ml ranging between 7.5t o
6 . Results are shown in Table 4 . The nunber o f

WO R0al5a0pi es o f SARS coronavirus per 5 m raPgESGIN0EN00416
7.5t o6 in all three runsioRow A (Al -3) is a
control n o virus sanple. Row C (A - O is detection
of sanples at 7.5 viral copies 5 nm , Row E (El -
ED is Gmiteﬁiﬁuge ofbr s:arrp)imsteas;. 7 (Bow+Aaliecnpi praben
, and Row%gé ado s detection o f sanples at 7.5

anig ph % At h col unm i ndi cates how many

Theo%%th&ﬂ\@ fsesﬂééér@éé seterd edoper . HUBHEE ;|9h£sé<'.in”p| €s
tested. The results denonstrate that the 1TMCB-3 primer
set and probe provide a sensitive and specific assay

s BB et peueeul fnm slinial

SetI‘hlen peadluct i 1F RER andRy seacRumrigl avel Fevellved by DNA
Threshold JSSL Ctj dR) AX BPCF A2 NTC7,IGSnoct A
gels %%ﬁf’?rﬁplaoifeﬁwlﬁ/c DEFUS509 PvkirbwCit 0t717eJP|¥ﬁ61u'C? sreaction

0 " ct 7 5
m”&n#% m%ﬁ%%%ﬁ 28%‘7” 41()%5%\/%3 7, b 25%1 '\%go‘é%\ggs good

resgNREicH 5 R ovre 20071 40l U8 Bommet 7] 60 uvikhown3 290Fn.

8 41,16 B Unknawn, @D7. 809 42. nkno

hodBe GELR0LET JBECONR R 2807 5 RSBt MR Dobge THCE-2
pri®@r3 6dWVREE EXafiphe0129Q7 &0 1 BMREsult bF 290% &h assay

41, SS &nt- knovvn2907 809 40.77 B RC i known290? 80

is 4959‘@;1/ /1 BNROUTE udhowR2de7 eXagp3n, Zhoggrcthe  amplified

o] 7, 0 n 80, 9.

BNEC 770" unkRoAnB03 0 A3 DATBNRESE 6 Uniionn2dty RS
corcﬂﬁ@léﬂls IRNA | WE* 167 SupIni 2867\, BHS @%p@chl\/R(ase wsesolved
nown 2907, 37.64 unknown 2907,,.S09 39. 05
by g o S B Rino#E L %W&%”?%SBNRC % Lm‘gno total
read¥b6n =9Bud . 38 éllq BMRC B Riddkpewn128@7 9,236 38 6@1_5oduct

unknown BO? 809 38.26 BMtC -6.5 unknown 2907, , 809
of zyuysl; Lane 2, product of duplicate run; lane M, 100 bp

ladder.

Example 5: Specificity of RT-PCR using the TMCB primers

To verify that the primer sets designed in Example 1
can be used to detect SARS coronavirus specifically; the
amplification of selected viruses is tested by RT-PCR using
the IMCB primer sets 1 and 2. The following viruses are
tested at the indicated titer to check the specificity of
the IMCB RT-PCR primer sets 1 and 2:

Human Coronavirus 229E, ATCC VR-740 2.8 x 10(6) PFU/ml
Human Coronavirus 0C43, ATCC VR-759 3.5 x 10(7) LDI[501/0.02 ml
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BMRC -6 Unknown 2907, 0 37.37 RC-g.5 MS J .809Run #

2 JEEQD! Q4flsS@@_ M1 aTL fatne ... well Type i
wabeoEesaT’ d [ dal LI Al NTC 292SU 15S N ¢ t AZP¢IISGH09000416

. 155 NOC PA3INIC9 2 .2065 No & cr ,BMRC -7 . 5 0

known 2 7 155 41, 0 5 C BMRC - ? . S Unknown 2929 ,

ISS 41 C3 WRC - , 5 unknown 2329 . 1S54 2 . 06 4

+1iBVRG £dok 1 Sudnkpenan2028 vik88 4 2 , 38.6SxBMRCE) 7PFY/ml
Unknown 2929 . 1SS 4 2 . 2/ Cb EMRC -7. 5 Unknown 2 2
NCBD M29B8941, 92 C7 BMRC -7, 5 unknown 2929 . 155 41, 45
CSBVRC -7 . 5 Un 2929 . 1S5 40, 2 ¢ci BHRC 7 . 5
unknown 2929. 3.55 NO Ct BMRC Un k own 2925U 155.
Den@gelg ngTrBNRCNTB[I MefEG®N B T E2 BNRC - 71-8 g9 é’@%ml
] 4 1 1.5 3 BMRC Unkno 2 15 1 I?_M@C}
Yell@kfaMcs9¥4 rusy g¥agclis Evr?\% %wﬁn—jz ﬁug’nkk%#o(\ﬁn ml

Hum%%gﬁ%gerlc]-%a%&Qus@mﬁ‘dC NEBHRA@SUnknawx: 2923 ). PESEml
5 E8 BMRC -7,0 u kno n 2929

. 1S5 9 61

Bovifle m@mn@vmrwzgmcfsé/&r@“ss El O SVRE -+ 7}‘015 ﬁw%%/ ml
SUL., |Si Jknown 9 J3x & % B U PFU/ml

Rabféh‘bm% O5556V %'2%%-6 5 Unknown 2929. 15%). fm

Mouges‘}eﬁﬁlﬁgggg 5N OWTCZOAR-1BS 3S. 1 U &6 %5 TEMC Pe?‘t?/ml
unknown 155 37 77f ro BMRC 6, 3

Canigs GEroRaGi BRRCAELE FHiiih 2020, 1565%;&‘(’{01 s %U/ml

Ratggagoﬂ%é{% . 2%%(; ]@5_1?418) OS SMRC - 6, JSmkrmws) PFU/ml

d O BMRC . unknown 2929. ISS 3 0 4 Run
Fel&nepaotv JB ( tAfCq Y198 Name we Thres h (Q)]Ef)“cm[so]/ml

WTERS062 R e, o . TCHLENRE - 9}*13%32@%28%%@*’7‘5““"9‘* S
spe%§§%3§ 7 IMC’? Up(k:tmeaggﬁazsv %2 ahdCA IBNRC primers pair 2
togethers v@@h/\R%heg BB TR O 55890739 HO0 IS orfe Cpieed for
det\?gééozi'b,)o)% Unkipnown 3968249 xdd 684 BNRGuses Subpkhaned to
SARS coronavirus. Negative results are obgerved for all the
viruses using the IMCB-1 and IMCB-2 primer pairs. Thus, it
is demonstrated that the IMCB pairs are highly specific to

SARS coronavirus for detection.

Table 1: Specificity of IMCB-1 and IMCB-2 primer pairs

Sample Tono. gt ARTUS  Snd ARTUS MCBT MCBZ
MEGEBNA Bxt 2 i INGONCLUSIVE Neg teg  Meg
BEFCE BINA B 1 ugfat g na Weg Mg
Aoren infectiows Swonchitis viros, NCBI MaSien B8 % 10I6) PFUM Mg T Neg  Heg
Dlangus vins, NOCB MBPEI2 1.4 21068} PFUmE Neg ng Hag Neg
Yelitw Faver vinss, vaseing shain 170 B:5 % 108} PR et e Mon  Heg
turan Entaris coromaving, 100 V4TS5 2.2 10(8) PFtm| Neg Rz Mg Heg
Bowitie comonaiens, ATCO VA4 1.1 % 10{B) PFLiT] feg e Hag  Neg
Penbbit comnadesss, ATCE VR-020 239w W(6) Prijds by R Mo Hag
Mense hepatlle wiris, ATCO VE-Y64 0.8 ¥ 10 PR Neg | By Neg  Nag
Catine coronavirus, L1000 VA-RNS S6.8 x1OG) BFLIM oy $a oz Neg
Frat cotonavineg, ATOC VR410 1.4 % 1005) PR Meag . Neg Keg
Hirnah cotonavinas 2098, ATCGWR-TA0 2.8 x 10{8) PR Neg 61 Hegy ey



10

15

20

25

30

C BMRC -7.S Unknown 3962. 7?2 o & C O WRC -7.5 Unkpown
9 7 7 _JItt .a, "El B kc~7T ir Unk o n 3962.737
W@ 2ovp/03877 4 2 EMRC -7. 0 unk 3962, 79? 40. 3, 4 B3CBIGHE4/000416
7 - 0 unknown 3962, 797 40.031E4 BWRC -7, 0 Unknown
3962, 797 33.04 ES BMRC - 7 . Unknown 3962, 7fl17 41,12
/|O E6 BHRC -7, 0 Unknown 3962.797 39. 4S E7 BWVRC -7-
Exdnp Ik HOWCSRib@r ¥8dn 36 £ S6ha BelsifivitynoWw 8B62ava@¥labke

e BVRC - 7., O unknown 3 6.7 7 39 57 EIO BKRC GI*~- -

WW?Q BS.41 & BVMRC -6. 5
Unkpiown 3962 A9 36kl BicBEKRE 108, RiLBKNOY: BYZe 79 Riken,
38.12 G4 Unknown 3962. 797 37.73 BVRC -6. S Unknown’

Ar@%z a7gl7 Bpche(f SAREG BMRIOH: 1S Unlenawn c@ggaredSwith the

5 BVRC - 6. Unkno 962..737.3-7,9 & RC.- S
enrS St RR 3652 P37 g 5t BV L1 EY  t8 Gk the same
vis@$2s?98ddBd27 Gk BMREenb . kiS Unknewst386isifg 38. bhe step

wi Il be understood by those of skill in the art that

RTTIH%“Ebf esentl orNeH¥Bhcetbf Tonmpondit®P itediatedhovisothermal
cide C enﬁlﬁﬁ“ ongyh Shem £a4 §s t!&%ﬁ%&‘ijchng 15:E63

con itions, the equi pment can be nodified to suit—
2@01@) p)artl @“ihllear IMEBdS apdlmeromamaeammcteened usmg the
iti.ons. over, hose of s in_the Zrt

CONEIBGHISEOR a?ft A& thoftP% %’?1 S Gl

théieﬁéag@htoma&@rmm@n@ﬂéswadef ideidamed had Eahlhple 3 and
within the spirit and scope of the instant invention.

thRePEReREOS OHRd RS oWFlﬁE O&f dhen ceize afberi Rt AR tdrscribed
speci fjga t I

mrg?éeﬁ%%%eg |sIlher e%y i nNCo %%@%?e]gg%%gré glr g%csé:%dn ulstlng the

reaygnt etytantaler aabl cpncpnseathpnsuahdmtfrm ice step RT-PCR
Drosten, C, et _al .. 2003. Identlflcatlon of anovel

Pr%%%v@?%%r#ﬂeﬁaﬁleﬁ@ LEh3sevdle AR TR dpducts

thsy NdE-eMybth indd0lhisidg dYRA. 1848 igﬁzdl%mkﬁb@tﬁghmeI sets
. et al ., 2000. Loop- nedlated i sot her nal

argnphipfliysgd opy ofadaRseNugkei eladterrRaresich vstEexthidium

br%%b %OfOﬁ%V?TUS assd@@gfedﬁaﬁ%ﬁQEeé%%%t%%Bte t%d using a

ong esplepatwrypslyndcr:mrepr&:beppe I 1H3%dl399r Rusn, ABI 7000
et al ., 2003. Conparatiye full-Iength genome

RE%Teq%yﬁ%eSgﬁaﬁvs.usﬂ&s B R BRQbEr (@St EdiPated Pagrample

1. com@n Avtaki ongrassoql ated Wide oyt ahbyagOr RGMALE™  Hpa-
I NntTectl on.
Coronavirugs TM RT PCR, Abbot List No. B3K360 REV.2003-10-R2.

However

(10 pl sample is used per reaction instead of 5 nl). The
Artus light cycler kit is tested wusing RealArt™ HPA-
Coronavirus LC RT PCR Reagent (Cat No: 5601-03). The Roche
kit is tested using Light Cycler™ SARS Quantification kit
(cat 03604438001) Version 1.

Table 2 shows the results of the comparative testing.
The viral sample copy numbers used is decreased from 83
coples per 5 pl at the top of the table to 0.1 copies per 5
pl at the bottom of the table in column 1 under the sample

volume/run (vol/rxn). Across the table the numbers in



Lancet. 361, 1779-1785. WHO Update 71. Status of
di agnostic tests, training course in China http
WO 2dodmseivho. i nt/entity/ csr/don/ 2003 _06_02 a/ ePdd/s6:1094/000416
A net hod for detecting SARS coronavirus nucleic acid
in a sanple conprising: A) anplifying a nucleic acid
of said sanple with a reverse transcriptase and at
brddests obehpnidTePos p&cmidfjjdatfeOm@N NeBhyr ggo@it Dfe a dBARSt ions
coronavirus to generate nucl ei c acid, anpification
therodict ;Pend-E EnEt z?\ﬁ%-’%‘él‘ﬂfe tr‘“’rl‘%%ﬂrg)on pr oduct
whes bk @‘ab%tlmglen £xpgetad uMiE eigeaaMEB-2 primer sets
anplification product indicates the presence of SARS
prca:\oicma\ﬁhwsmnacl efenactdven datectdimlie. the, TNEBnkt ol -2
claiml, st_ o i e spegi fic.
o e e TGP e G0 51Tt R SRS or G e 0§ Cobies of
vifHl meicronsi s¢idgpessenti abdnpd. a sequence seI ect ed
fromthe group consisting of SEQID NGs : 3, 4, 6, 7,
9 and 10. 3 . The nethod of claim1, wherein the at
| eagty,ane, primer specific for the NSPl region of the
SARS—ToOronavirus is a priner consisting of a sequence
selected fromthe group conS| stl ng of SEQ I D I\IOs I
sl e e S ?

Run
: lll.hbd el Gudt e
al I fication|produect is |detected as. a pplyn c4v@@ cdpyligy STov, v

Y4t [ puongeen &p @R | dBEY long: 5 The metﬁgﬁ?;l ofizelafim- ol -
5 S %!
Ll L B

83 cgpleslguﬁ . . . e ! , 12, 11.740
i reretin—a Ppri-merrhavi g -thenucheot i"dexsEqUekC

- .,SEQ ID-NG._6 _and a primer[ having the nuclestide [ N
“SEAYPRESE - O PER L N sl [BEGHIRGANT -thesgxpeghet o 15l o

-‘ zacgng. ErC—aCTa Rl ficat ran proguct|rs— def g6t €disaAS mdrn  eewl

................ polyhucl eotide thatlis I§7 nuclieotildes I pag 6 sThe | '

l-ai-m. L— wher eiln-a- primer| -havi-hg®t he — : :
Wc-eRthsess g UWERRE | O moHG:ER TN sl —and Bzl | MBE | 250 vare|foidone)

scagnti g the nugleoti de sequence [of JEQ T N& | 1heairerr — teou|

used{-and-t-he--gxpect-ed--nugl-ei-c-aci-d fanpl-i-f-Efati 68 e

prodyrct—iis-detected-as—a pUinuulBOVTde '''''' hat s

muc] eetusdeseh rgoz | rs g et ods of | ey poe: of csgl aiops 028 Fosos)
Seopesirpl 6,—wheref-n-sal-g-nuckeic a&u;L.g nplif 8% ok [rslrl s -

! F— 1 Lo + ol 0700 0549 |
prougct 1o anal yZcU Uy i orratgyra hT 8f 0_013IIIUo1(Hb‘ IIUU

of claimi7Z_ whérein the nucleiclacid anpl|fication.is -
%feﬁé“k f.orned. B Ekaﬁéﬂl@ux&iéﬁdﬁﬁﬁﬂxﬂk@mv oy L R fHbd. 238
08 pleslsul

let-ect-+-ng|-SARS¢or-engvi-rus-ndct jei-c au.ﬁiﬁz i .ﬁ:’;; LU
sarm e COMprigl NG AT anpl i TViig a nucl °Io@4 aciadef" i ~—1 "~
n;pl e.wlt.h.a.teversle.transcr.i pf ase dia-fifrstoie. .|
S /10 s (1/8 s (2412) 4. 1/6; .000 .0
LFE g | ERE b GUAde g SB[ | T arifa i o
ond. prinmer [having the lsequen ce of” SEQ bd» NGloo1D t o
refate a-nu¢leic. aci-d anplifilcatifon- pr pattt ;- B) Lol | -
&1&;@1 f‘"“ﬂg‘ sar (b, pusletRspci e @bl fd cat HOTGRe ﬁdmt b’a& YT R
oteogeCH f1 C Tybrirdi zatiion off a probe havi N| bhe  Sequ e 22a6%

of SEQ LD NO [171;_ e e Tagoo T T

*background noise moderately high

BKEN: One step RT-LAMP
___iMcB 1: One step RKRT-FCRw ith Primer set #, produclwas analysed by Agarose geVEtBr L b | R
N lNCB 2 One step RT PCRwuh F;wr:ar sel#2 productwas analysed by Agasz“e’ESvEBr ” B o T
IMCB 3 (ABI) One slep RT PCR K:t prolotype optimized for ABI 7000 Real Time System uslné ‘faqMan H*o?:e o
“JARTUS (ABI) : RealArt HPA-Coranavirus TMRT PCR, ABBOT List.No. B3K360 REV.2003-10-R2, Note: 10 ul sample was used per reaction instead of 5ul.

ARTUS: RealArt HPA-Coronavirus LCRT PCR Reagens (cat No: 5601- 03)1

. ROCHE Light Cycler SARS Quanhflcatlon Kit (cat 03604438001) Version 1
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wherein detection of a specifically hybridizing

anplified nucleic acid fragnent indicates the presence
W@200SAFE7Tor onavi rus nucleic acid in the sanplBCT/$G2004/000416

The nmethod of claim9, in vid ch the nucleic acid

anplification is perforned by a pol ynerase chain

reaction. 11. A nethod for detecting the presence of

rising:1) anplifying nucleic acids present in the,
@Wﬁ%ﬂg%ml&m&ﬁ PR TR Sh o BT Y FEROPY | A PAtients
and €RCEHNME J UG Uhe 1891 Q0 0F N6 1RARBGORONGY! T'iSing primer
genonme from nucl’eoti de 66 to nucl eoti de 7003, said
setprliMER-2 and rithen azsani metpgrodreded @ngrdd | in nEcdepi¢ dés The
and bej separated by.a s ration | ength_ that:is
2e | AR O e dot | HRATELS cbt afn ped 16r° Bamples
anaARRdd iatAanPproshied ; the)r datrerwd i ngréseltengtd ehown in
the anplification product in nucleotides; iii) the
Takﬂﬁé§ence of an anplification product having a |ength
| n GOt des khgh ol g the aftgar&g]lé hfdéﬁw@{@amﬂeﬁumber.
| ength, the reverse prinmer |ength and the separation
Collemgth isditat idepdhietpresantetind SHRS ©dr graw rausthat was
nucleic acid in_the sanple 2. The nmet hod of ,cl.ai
takesl o Eﬁ‘et hBaEEIEFch a%?]é“%%| it i oft  dndlchte the

redRAOr BB thie aaReL¥TEd@sSc i Nmeeaeskl.on. cb3umrA 5 is the
nmet hod for detectlng the presence of SARS coronavirus

reswldisei efadike | Aeheshiphe, usddighr RSi RER i YibhpIMGR 17y primer

se’&u%‘ﬁéc fﬁgl'aqs PLESENT 6! .Qiéd?ﬁne?fc@l ﬁoyé%n9e§e¥iri : 4o each
primer and a reverse primer selective for the region

san@flet.he SARS coronavirus genone from nucl eoti de 6652 to
nucl eoti de 7003 to obtain an anplification product;
and ii) detecting the anplification product by
speci fic hybridization of a probe having a nucleotide
sequence of at |east 18 contiguous nucl eoti des of the
portion of the SARS coronavirus genonme from nucl eotide
6652 to 7003; specific hybridization of the probe to
the anplification product indicating the presence of
SARS nucleic acid in the sanple .14. The nethod of
claim13, in which the nucleic acid anplification is
perfornmed by a pol ynerase chain reaction. 15. A nethod
for detecting the presence of SARS coronavirus nucleic
acid in a sanple, conprising: i) anplifying nucleic
acids present in the sanple using a forward primer and
a reverse priner selective for the region of the SARS
coronavi rus genone from nucl eoti de 4609 to nucl eoti de
4765, said prinmers having a certain primer length in
nucl eoti des and bei ng separated by separation | ength
that is a certain nunber of nucleotides, to obtain an
anplification product; ii) determ ning the | ength of
the anplification product in nucleotides;

ExadRS gar eaaiyieis R |paitd et damplassanpl e,
co
sagﬁ



iii) the presence of an anplification product having a

 ength in nucleotides that is the sumof the forward
w@eooseso1lrengt h, the reverse priner | ength and PEESG2004/000416

separation length indicating the presence of SARS

coronavirus nucleic acig4an the sanple. 16. The net hod

of claim15, in which the nucleic acid anpl.ification

is perfornmed by a polynerase chain reaction. 17. A
Talpld08l: f Bnatigbest bfigpkbeentesansee8f SARS coronavirus

nucleic acid'inp a sanple, conprising: i) anplifying

nqﬁiﬂ%c Gl 0S presﬁ 1._ the sanpl e ummg a_forvvard
= oD oo ANRLARTRS | HER, & Howmgi on

of msrhe S&Bﬁ;cor onavi rnus genone fromn Ieot| de 4609 to
nuéfeot i éi’émll765 to aig¥ain an anplificagii on product;

‘ ctl ng th& anplification prpduct by )
o i di zati8h of a probe havithg a nucl eoti de
segrrencesmy. at | east . J18 conti guous nugdl-eotides of the
pof’rﬁ on hoit he - SARS gor onavi rus genon®’f r om*AakF®dt i de

79 to 4765; specific hybridization of the probe to
%ga
S

npl ; g ation pr8duct indicating the presence of
COrggaavi r us nucﬁel c acid in the #anple. 18. The
rremod ofirrekgm 17, 4N which the nucl"% c acid
4 fi cagldon i s perﬁormed by a pol yngrase chain
Gt orﬁlé1 9. A SAR®Ncoronavirus dete@tion Kit
conprl Si t least ®ne priner for a Mucleic acid
anpigi fi mgon reactign selected from hhe group
codi st it f SEQIDeNGCs -. 3, 4, 64 7, 9 and 10.
207 The 8RS cor onawer us det ection ki tg according to
Cl@gm 1%mglhat conprjses at |east one pa| r of primers
setsgct e@p;fn@.pmthe grpup consisting of¥a prinmer having
tH@ﬁseqmmce of SEQ4D NO 3 and a pr mer having the
,Eencéﬂé‘ﬁ SEQ ID MO 4, a prinmer haging the sequence
6 and*- primer having t#e sequence of
~SE@I D Mae 7 ., and,a prinmer having the sequence of -
S | D Moo 9 and a pyi mer having the gequence of SEQ
| B¥NO  §8¢t. 21. The ®ARS coronavirus detection kit
acl rd|%o claim ® or 20, that al s® conprises a.
SAR Vi rus geﬁ‘omc nucl ei ¢ aci GN or at least a
paxt i onsekdwer eof conri sing the NSPI region. 22. The
- SARS cofigMavi rus detyection kit accor I ng to claim 21,
[ 'BWhI c lhe SARS céronavirus genom aenucl eic acid has
‘the nuchaati de seqd¥hce of SEQTD NOK 1, or ‘the RNA
easi vaI@n&Lther eof x 23. Use of an ol} gonucl eoti de
h&7i ng somequence skl ected fromthe ¢foup consisting
of3¥SEQ IBENGs: 3 8, 6, 7, 9, 10ang 11, in a nethod
f Ho detjé%}hng t he pffesence of SARS cér onavirus nucl eic
acids in a sanpl e. SEQUENCE LI STI NG <#10> Agency for
Seviencestaslechnol ogyyand Research <120> A sensitive and
sPci f iftilest to defect SAR&acor onavigr us <130> FP2484

313 “ETO0L, ‘G H
o4 STOOL : D N

et

5 sToek. - o N



<150> US 60/529, 737 <151> 2003-12-17 <160> 12 <170>
Patentl n version 3.2 <210> 1 <211> 29727 <212> DNA

WO 203858ARS cor onavi rus Urbani <400> 1 at att agpg1/SG2004/000416
tttacctacc caggaaaagc caaccagcct cgatctcttg tagatctgtt
60 ctctaaacga actttaaaat ctgtgtagct gtcgctcggce

Q€ct afFftt c 240 gtBcgggt gt gaccgaaagy taagat ggag

o geeffaftc ttggt ggcaa cgagaaaaca 300 cacgtccaac
a1h CagkfidhgccC tgtccthcag g(tlt,;q@?ga‘cg t@t agt gg: Jiv,&@cttcggg
01960 gaemct gt gg aagaggccct "at cggaggga cgtga éac
20 caastat gg cacttgeggt 420 ctagtagage tggaaaaagg
QZtgt aB#8'cc cagcttaac agccctatgt gtdcattaaa 480

- gttgg%%gtg ccttaagcac caatcacggc cacaaggtcg.,ttgagctggt
oz 9cap@gat g 540 g@?@gcattc%gt acggt%iagcﬁgl{ﬁ%
gzécacgigggag tactcgégcc acakgt gggc 6QGP gaaac éca‘
@2it gcaaccg caat gzéctt ctt ogt aaga aaqggt aat aa gggagccggt
Q2660 icat agct at®dcat cga7téct aaagt ot tatgacttag
Qa{zjtgaggg‘gct t ggcacd¥ygat 720%¥ccat t gady att at gaaca
gfaactgdaac actaageat g gcagtggtgce agjccgtgaa 780
ctcactcgtg agct caat gg aggt gcagtc actcgctatg tcgacaacaa
Ged tt chegganmdd0 camgat gggt accctcttgs ttgcaLeass
&a%att'éﬁwta@gem@tacgcgl&ggg caagtcaatg 900 tgcactcttt
B cgagieradtertgat t &at c gagt cgaaga gdygt gtcta ctgctgeegt
'%60 l éﬁgggc atPaaattgc ctggttcalP gagdyét %
at aagagcta cgagcaccag 1020 acacccttcg aaattaagag
st gccmagaaa tttgagmett tcagmgggga atggcccaaag
@33 080%et gt gttt c ctEX t aact cé¥aaagt camé gt cat-foan
BEacgigrt ga aaagaathaag 1140 actgaggdtt tcatggggcg
th at a&gmg%%gmg’t gtaceetg ttgcatctcc agaggagt gt 1200
aacaatat'gc acttgtctac cttgatgaaa tdtaatcatt gcgatgaagt
a34 t cakeyeag=4260 aggt gcgact ttctgaaagc cacttgtgaa
‘cattgtggca ctgaaaattt agttattgaa 1320 ggacctacta
B at gt &‘g cctacctact aatgctgtag tdhaaatgcc atgtcctgec
mﬂlBSO&g Sg%ce chgagattgg acctgaglat adtiFEgEsEsA
wAtt afgagaa ccact ggaac 1440 attgaaaggc ga%ggg&g%a
wPgoaggtaeqg actagatgtt ttggaggctg tgigtttgec 1500
t at gg{gct gct at aat aa gcgtgcctac tgggttcctc gtgcetagtgce

243 gat 8’ ggc 1560 f¥aggccat & ct ggecat BEc t ggrgdEsat
t gg&¥hcct tgaat §¥gga tct®ttgag 1620 atactgagtc

tg gt taacattaac attgttggcg attf;t cattt gaatgaagag
LB | secall N

..1680. gttgccatca ttttggcatc tttctct [ J
W et t %a cact at™aag 1740 agtctth acREIEeeRtve

WUicaaaBboBYPE Ert gadl¥cct geggt aact a tB¥&agt tlbani, NEFO

agggaaagc ccgtaaaagg tgcttggaac attggacaac agagat cagt
gftta%é cCca 1860 c§,gt gtggtt ttccctcgca ggctgcetggt
ost t akgagat caatttgtgc gcgcacactt 1920 gat gcagcaa
gsiaccanbmpatnt cct gai tt g caaagagcag ctygt caccat actt gat ggt
Q52] 98 OCEE FERLET gaac agtcattacg tcttgtcgac gccatggttt

Qgiata aga cctgctitacc 2040 aacagtgtica ttattatggc
%5@ at act ggtggtﬂ:ttg tacaacagac tpict cagt ¢ 42130
ttgtctaatc ttttggycac tactgttgaa a ctcaégg{@?stctttga

atggattgag 2160 gcgaaactta gtgcaggagt tgaatttctc
aaggatgctt gggagattct caaatttctc 2220 attacaggtg
tttttgacat cgtcaagggt caaatacagg ttgcttcaga taacatcaag
2280 gattgtgtaa aatgcttcat tgatgttgtt aacaaggcac
tcgaaatgtg cattgatcaa 2340
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gt cactatcg ctggcgcaaa gttgcgatca ctcaacttag gtgaagtctt
cat cgct caa 2400 agcaagggac tttaccgtca gtgtatacgt
wQomaasgayc agct gcaact actcatgcct 2460 cttaaggRE’SG2004/000416
caaaagaagt aacctttctt gaaggbgatt cacatgacac agtacttacc
2520 tctgaggagg ttgttctcaa gaacggtgaa ctcgaagcac
tcgagacgcc cgttgatagc 2580 ttcacaaatg oagctatcgt
ol " :

@ FEs
& gtgt;,,, 't ggaggaga tactgtttgg 27 gaagt t
égtta ' 5 gt gaggat c acatttgagc tt tgaag @ggfgacaaa
m@SZOg&gﬂhtaatg aaaagtgctc tgtctacacy gttgaatccg
wgtaca@magt tactgagttt 2880 gcatgtgttg tagcagaggc
FHAGURCt t t a¥aac cagtttctga t dPEctt aees@SED

i thatcﬁtga t gagt ggagt gt 8gct acat tctacttatt
'w@oct 3000 ggtgaagaaa acttttc % acgLaf
vwﬁgttqaﬁaji: accctcgaga tgaggaagaa 3 gaggacgatg
oftagagirgi-ga ggaagaagaa attgat gaaa cchgt gaaca tgagtacggt
@ﬁizoiﬁﬁwgaggatg aMt at caagg tctccctctdg gaatttggtg

ctc aacagttcga 3180 gttgaggaag aagaagagga
%%gact gatgat%&ta ct gagcaat c ag%gattg 240
chag@gg@@g aacct agacc tgaagaacca gtjaatc é%ﬁ tactggtta
ottt aamaetlt 3300 aet gacaatg ttgccattaa atgtgttgac

atcgttaa g aggcacaaag tgctaatcct 3360 atggtgattg
%faaat iéc t aacat #cac ctgaaacatg gtggtggtgt agcaggtgca
.?3420 {aacaagg cgaccaatgg tgccatgcga aaggagagtg
~“atgattacat taagctaaat 3480 ggccctctta cagtaggagg

ot Ct tighalrbi@reGi t L Clpg@ac at aat ctt gC phdagaoliMandRER
t t aaat ttoct
Q}'Cf QCM&B A Tt gga %333 CC aaat gca @Mgg@%{\éﬁ?ﬁgc C

t aaggcagca 3600 gaaaatt tcaattcaca gg
cttgcaccat tgttgtcagc aggcatattt 3660 ggtgctaaac
cacttcagtc tttacaagtg tgcgtgcaga cggttcgtac acaggtttat

Exanple 88 | JCOAR S aR8L YD HAATBCR CHI A h 301 € AQDE { GRTIPCR)

Wﬁaac§§Witc 2700 tﬂ&cgcttaa aagggggzéé accaattaaa

tggarratct tgataacctg 3/80 aagcctagag tggaagcacc

t asBhchdgagfgaddcacemnakachyabypicetcdanaepaggdoto contain

gagg a ac t t i
R R R S e
Pobpgitacét aClshat aRghdt Aot ct (RIF1RCIBO6Gkiget gat ataptimized  to

at ggt aagct ttaccatgat tctcagaaca t ctta agg atatg
delesh t1tq t BEEFE AGaaghat i { fguRe %@?%%glf@*g @9 syndrome
CotdRh$6L89 & OGLGRL AL Cc 4080; QCT LG T gcdﬁﬁiaﬁ&%isc RNA)in a
caaaaaggct ggtggcacta ctgagatgct ctcaagagct 4140

biclgadgahagamgdeagt t Bals ghyt atist @rcaEpdacort ggacwagy the

2 Sadcphthy e e REATTo0 PORT aRa08 - 2RT 2500 ur may e

us€dcaliadl gé6thaaggangad 1al t akaggaaont glaitfrghgaasdt igagacibed
4320 gaaatgcttg ctcatgctga agagacaaga aaattaatgc
elgewhatgclergyat gt t aga 4380 gccat aat gg caaccat cca
acotRaghal+ 28aJ82atha 2aak! CRAYRM4Y95A! g%htonfwa%pllfled by
gactatggtg tccgattctt cttttatact agtaaagagc ctgtagcttc
theatkattadgﬁﬁBOOaagct@aacﬂnmﬂxﬂaaaﬁga:gﬂyguttg©ﬁ the SARS
acaat ccaa, gacaca t .45 tttaat t.t
co B SR g FUEald Cagts LR SRY o CPhe £ gt Bgtgt diptect
a ﬂéﬁ%@l@&ﬁ@é@a@f CRUAL gat géchantap@kat_»ea@&g@at acc
tcacttcgtc atcaaagaca 4680 tctgaggagc actttgtaga
aacagtttct ttggctggct cttacagaga ttggtcctat 4740
t caggacagc gtacagagtt aggtgttgaa tttcttaagc gtggtgacaa
aattgtgtac 4800 cacactctgg agagccccgt cgagtttcat
cttgacggtg aggttctttc acttgacaaa 4860 ctaaagagtc
tcttatccct gcgggaggtt aagactataa aagtgttcac aact gtggac
4920 aacactaatc tccacacaca gcttgtggat atgtctatga
cat at ggaca gcagtttggt 4980 ccaacatact tggatggtgc
tgatgttaca aaaattaaac ctcatgtaaa tcatgagggt 5040
aagactttct ttgtactacc tagtgatgac acactacgta gtgaagcttt
cgagtactac 5100 catactcttg atgagagttt tcttggtagg
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30

caagaggctt attatagagc ccgtgctggt gatgctgcta acttttgtgc
actcatactc 5340 gcttacagta ataaaactgt tggcgagctt
wQ@oiogasgrrta gagaaactat gacccatctt 5400 ctacagcBCTSG2004/000416
ctaatttgga atctgcaaag cgagtbgtta atgtggtgtg taaacattgt
5460 ggt cagaaaa ctactacctt aacgggtgta gaagctgtga
tgtatatggg tactctatct 5520 tatgataatc ttaagacagg
tgtttccatt ccatgtgtgt grtempogegast gctacacaa 5580

fatctagtac aacaagagtc ttcttiftgtt atgatgictg caccacctgc
Th%%d@%%t%%a%%%@?%‘%@iﬁcﬁ%@sb?‘g%a?fia c‘%ﬁe a’%@%ﬁ%‘@w £ Cibes
TSRS A aEd Lo 9t SRACH B C e 04 Ot AT Al STR0. tacEstEat a

taact gct aa ggagaccctc tatcgtattg acggagctca ccttacaaag
Tulsy 6D atBpeagadiincéaaggabRl agriyadigat432142r aca

aggaaac tacactaca, 5 ccat gc, ct,at ‘
T het O GgAbRt bt B adaeRh A Janb dlanas L oP T imes

ttggat ggturatpadloaadn goatmarges, thaiMiBCEY Bigchgect at

agaccttgta 5940 ccaactcaac cattaccaaa cgagtttt

t
Tulyat4hat t %%%ﬂ'a%%c%elawohé%%c%%elmwagaﬁt%%g

atgattt écggé%g@ga ggcthcacaamageragettc acgagaget a
6060 tctgtcacat Tcttcccaga cttgaatggc gatgtagtgg

ctattgacta tagacactat 6120 tcagcgagtt tcaagaaagg

tgctaaatta ctgcataagc ca ttgtttg gcacattaac 6180

caggct acaa ccaagacaac gt ER58€ERA aacacttggt gtttacgttg
1. tettbggagt 6240acaaagccag tagatacttc aaattcattt

gaagt t ct cagt agaaga cacacaagga 6300 atggacaatc

t t gElre gtfgd leainchaEgactéetc diiet glgagarpatd gdaaadt tg-vwell

caga aggaagt cat agagtgtgac gtgaaaacta

Op%%g%%g§%§%géggcaatgtc 6420 at acttaaac catcagatga

aggt gttaaa gtaacacaag agttaggtca tgaggatctt 6480

- at ggctgctt at tg aaaa,cacaagcatt ac t aaga aacct aat ga
_E%%gﬁﬂcacta GSﬁB—gEéEEéQQtt t aaaa ccact cat
Tuggt attgct g capthastag gkt ccttgy $600 @pt aaaattt
tggcttatgt caaaccattc ttaggacaag cagcaattac aacat caaat
Tulge6® t gcgct aaazyaef Magcaca acgt gt gfvtlhacaattata
cgttatgt gt t 6720 ttgttc t.tgtgtacttt
Tu%%c%aaaagt ac%%gﬁgc&gxgaattagagc ??@a%%acct 6780
Tulbsaact att g ctpasaal agdt ghtaagagt yBtget@anat tatgtttgga
tgccggcatt 6840 aattaa tga agtcacccaa attttctaaa
“ttgttcacaa tciifabgiy gctatt t?gH6900 ttaagtattt
gcttaggttc tcigahet gbighaactgetg gitttggtgt actcttatct
6960 aattttggtg ctccttctta ttgtaatggc gttagagaat
Cangiancthaaldt bgt tekher 7020vgidaconaceninggaett ctg
tgaaggttct tttccttgca gcatttgttt aagtggatta 7080
gactcccttg attcttatcc agctcttgaa accattcagg tgacgatttc
2.atcghacnay Frd4liatyagaattigaonsaattttagg tctggecgct
gagtgggttt tggcatatat gttgttcaca 7200 aaattctttt
atttattagg tctttcagct ataatgcagg tgttctttgg ctattttgct

Stz§60 agf@@ﬁgt te@ tcagcaphigribgoct cat gyt gabkt @%@@e (s)
agtatt ggca 7320 ctcegtttcetg
1 gatgtaca#8 ttctttgctt cBOtwimseta catatggaag 7380
5 agctatgtég at at cat gga tggt% cacc tcttcgactt gcatgatgtg
ct at aagc 7440 aat cgtgcCca Eggcgttga t gt acaact
3 attgttaabg gcat gaagag atetktetat 7500 gbctatgcaa
at ggaggccg tggcttctgc aagactcaca attggaattg tctcaattgt
4 7560 gacégatttt gcactgg@ggsﬁﬁéattcatt &gt gat gaag
ttgctcgtga tttgtcactc 7620 cagtttaaaa gaccaatcaa
ccctactgac cagtcatcgt atattgttga tagtgttgct 7680

Thgf cyaBadabyigegce geitt carc ghicttectarte gacaagydiar their ability
gt caaaagac_ct at gagaga /740 catccgct.ct cattttgt .
tod R G Ggab bt 1T YRg e C MR BAcHE (diRgltreLovsyg real-time
ctgcctatta atgtcatagt ttttgatggc aagtccaaat gcgacgagtc

tgcttctaag 7860 tctgcttctg tgtactacag tcagctgatg
tgccaaccta ttctgttgct tgaccaagtt 7920cttgtatcag
acgttggaga tagtactgaa gtttccgtta agatgtttga tgcttatgtc
7980 gacacctttt cagcaacttt tagtgttcct atggaaaaac
ttaaggcact tgttgctaca 8040 gctcacagcg agttagcaaa

Y oa o a2 aoaa T " N NA NN
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acct at aat a aggttgaaaa catgacgccc agagatcttg gcgcat gt at
tgact gtaat 8280 gcaaggcata tcaatgccca agtag saaaa
wW@iosasHat g tttcactcat ctggaatgta 8340 aaagact BICEHSG2004/000416
tgtctttatc tgaacagctg cgtaaagaaa ttcgtagtgc tgccaagaag
8400 aacaacatac cttttagact aacttgtgct acaactagac
aggttgtcaa tgtcataact 8460 actaaaatct cactcaaggg
PCR ggvabgat MpaGEQR act tThyt t $ysiaarct itsatgstd aage8bsddng to the

attat, tgtgcattct tgctgcattg gtttgttata tcgttat

mar{ el 00 T GUEEIDEE ot BBt g i1 SR andighn  Lifected

patiteiaid 9ot rhacaragueat draogat geta 8§é£)ega$a<quglt o a total
acatcatttc tact gat gat t ttttgcaa at aaacat gc tg}gttttgac

of grigm lg @RGP RRIC R ¢ teRtice Retasgaat/gacdo ©
aagQel peae Lotaglaget §£60pgotat %a“am%%agﬁ&g%% of viral
tggtttcata gtgcctggct taccgggtac tgtgctgaga
copgmmtcn:ﬁa%@R@t gacbhevirgsapéetrt 6t alcataogiegt tirdnt dgtgctgt 6 in
caacatt 88 ct acacac .cttccaaact catt t at
211 JHER o et K AT 8 & Cao ey de g sample.
Rowi@cCaat 1dio t aph 0 B&dt A QGC AdaRp LAt gecat a L1 phl akgptes 5

9000 actaatttgc tagagggttc tatttcttat agt gagcttc
nl.gt Redgdtad Elcgtlat giy 9GEGctioat gght @aglptl@éat@’ét 7.5 viral

cagtit t t t
col A0 Soh PPN e (PoraPhodoc Budtit? ety
7. Eﬁgaaghaggiop%&) at tfgcctrat cA*8ceagdigoh t 8gai ggués how many
ctt aat aa@g agcatt acag agct ctatca 9240 ggagttttct

POttt TeR gt g3t §adE teFESHapela THEHSH 12 acSTRe e ¢ GEgted-

Thed 3 ClAaC IS Q% Ot Ol ta0a L1l oFeEeCct LLALAOLEY and probe
ctggtggtat tattgccata 9360 ttggtgactt gtgctgccta

prastigst ta asgnaaniveagad @lpgmtfmcg G SgaytbraatARgd 20oronavirus
atgttgttg ct. Ctaat .C aCttt tt ttgatgtctt tcact at act

tha Jt%ct‘“fi;lﬂ’getg‘ﬂQ aCccachrFt R ‘gcc gggagt ct ac

Taﬂl@gll Ctddris iacittigiacif tgﬂilfﬂ\/IGH—@t P84 leacaadt@al -time
atgtttcatt citggctcac cttcaatggt ttgccatgif ttctoctatt

PCRyga lgisyicct tttt ggataacage aatctatgta ttctgtattt

rurfliGit gaagca ctgeccattgg 9660ttctttaaca actatcttag
gaaaagagtc atgtttaatg gagttacatt tagtaccttc 9720

WO Qd gLN!. é’gwu r %_Fl(..‘bl rt ,gé&ﬁhchd %%161: g;gcct aaa
: “ac@@ag 9840 teat { cagt g

A?aggta-rctt% t ¢ t%%

cryayCEktagss T a CRanhe ’_fﬂia gaagaragettgety ccacttagca

0516 g eg(ct mm%%gg 'caact faght| gctgatgttc

(3 tcaat&tae ctgctgttct

oREECEL? ¢ ¢ a@@t@%@ﬁ%%@é pt tcecihibbdoggaan 10020

c?gttgmg i gcat ggt gcct gt 4:9@@ ctacaa ctcttaatgg
g‘ggg 10 )8@“{9@;@%2@ t at agd-gf cc aagacatgtc

. Cafda Gy ‘;’;‘ ‘%_-.__,., ﬂ 0440 _aact at gaag

_‘Cét“ tc : At agctf’;g ﬁ%ttgttccl ggct ggcaat

) ccat $Cémtig caajattgtc

28 actt §f-3hcc ot aggacacc

Egca 1 tt Y gacct ggaé‘t emaéac {ttt 10320
E2tcag ca ; :caccagﬁ €3 dot gttt atcagtgtgc

i ttaa&t;c tttccttaat

‘g &r&; : Fo4y ,,-i‘l-#,-, Ot ', r ;.‘Q &€ 4 ; HCT - ”at gat t
GZgcg t-#t3 ct gcwq%mng 125 €tit ccaag aggagt acac
B shicat o W S RNCR
= tRa aat olbh Eﬂ@ﬁ;g%%%r% %: tiget gtt] 10620

7

68 a atjag CEeE -faccactg ctttgaatga
%@tt ﬁ%l Sg% ; -,»! ﬁ%ta tgagcctttg
acacaagatc at gttgac”'t" attgggacct 10740 ctttctgctc
aaacaggaat tgccgtctta gatatgtgtg ctgctttgaa agagctgctg
10800 cagaatggta tgaatggtcg tactatcctt ggtagcacta
ttttagaaga tgagtttaca 10860 ccatttgatg ttgttagaca
atgctctggt gttaccttcc aaggtaagtt caagaaaatt 10920
gttaagggca ctcatcattg gatgctttta actttcttga catcactatt
gattcttgtt 10980 caaagt acac agtggtcact gtttttcttt

Y o o . 2 o4 aoa 4 a4 a A A PN AN e . 4.




ttgtgcttgt ttctgttacc ttctcttgca acagttgctt actttaatat
ggtctacatg 11160 cctgctagct gggtgatgcg tatcatgaca
wWo og@shsgaat tggctga sac tagcttgtcect 11220 ggtt aRE§G2004/000416
ttaaggattg tgttatgtat gcttcggett tagttttgct tattctcatg
11280 acagctcgca ctgtttatga fgatgctgct agacgtgttt
ggacactgat gaatgtcatt 1l1340acacttgttt acaaagtcta
ggtaat gctttagatc aagctatttc catgtgggcc 11400
ttagttattt ctgtaacctc taactatnct ggtgtcgtta cgact at cat

wedt Tt ia0Gke 114 ‘ . ZElgagt at

AL accemtgtwﬁ:att I B T §gCamcec lagt gt a
ﬁ%tcat Q-ﬂttgtmﬁt at it S"t g ctactttggc
CITISHERRCTT CT Ot t’Un&mwt% 94 ctt ctcttg
€ gt gtiB%tgat ctac t ct ad Q;,@a aat tt aggt a

sreun 23 tgttgasd l¢§ag gt aaaccatg

at gtctgacgta

szﬁ cggt t nd 1820 ct t caacaac
»,.\ .: ia¥ifgt.gggitdBaatgtg ; acaact ccac

toh
cit at gawct-7st cagdy it tccta o] z;y tatig 11700
& Eﬁiﬁtéaé% agct i G gg%g ;

c7t at ¢ 7t 3 1176n%@wa t g agt ct}
ggaagt ?g{%&% ct gt G ggﬁ

1. a8y Ms..
R b ~ )
w1

aaa agasa!:aact« gaagctttcg
9%@ tct gtitge tatcgatgea
gcgam aaqiged c| 12000
i ' ;;;12 gﬁttgct ? aatttal gttctttacc
ratcg—cfca 1206n @t aﬁ cza ctgcese a ggcct at gag
&agg g&tﬁ%‘ct aal .m.v. agggciﬁéaagt cs 3%20 gttcf caaaa
A 5 At atl ZOig0e T adar 38gagt t T gal ccgt gat get
%1218M ;,‘Q:.(..v.‘o-e aaag%ﬁccl gat cpggct a
pagcay 2922160 gcaagatiét ¢ aggacaagag
Sggcafg : dREICES 2igciaacaat 3gdfctteéet| 12300
@mtgcm: patoaa Zéatsgcact t 3adcaacatt a| t caacaat gc
SSacot § ntm;@tzg% gtcaa g516atl accal t gact
':sg‘f.a..c- S omkpel 29a9L 358t ccct 39042 gattatggta

cct acaagaa cacttgtgat ggt aacacct ttacat atgc atctgcactc
Rurd 2480 t gggaaat cc agcaagttgt tgatgcggat agcaagattg
ttcaacttag tgaaat t aac 12?@‘&;: E{ggﬁ»aatt caccaaattt
G Ecagcré{%mgmamg " It 12600
at-a% t gaac t csag ac| t acgacagat
3 taccaﬁ%%aaaca va'%‘t% tiact gat
o JPEalgat t cg 432120 aagggaggt a
g %ccaccmagatctca at gggct aga

hg Inkycim 38 q aggt t} tacacagaac
';tgﬁg %% 8; gttazaﬁc ‘Bd&"ccaaaagg

16, ;(‘m éggt;gégtcaa Madgcl t aaac; 12900

agt rabt aggt gct § cagt acgt ct

k= : ge-ea—agj caact

gt@@rtctut 39 t agac 4&31@20 cct gct aaag
ﬁ%aggac 3 ciaat cac} caastgtgtg

d}g\ﬁm&@&ﬁﬁa@?t ggt acaggal mdggcaatt a

aHE 3351 <'altggfa3 4o agtdettigg
EBtggt t'fi rgaﬂtg t Hnkicgy 3 agatg fdclat t gag 13200
élgatc I;foCt na ﬁ% ﬁ gact t aagtl acgt ccaaat
SEon 9. 10gt aagt
0 tggagaaggtt
&t ittg %%M&E%%cgaac Sgc'ft atgcgd gt ctgcggat
ﬁ%ﬁ%amﬁﬁé ottt dhiatlg
H gcc; g%g%@a é%l@ cagg g% g tactgat gtc
sctitt acgaaa ttgetg 13500
gaggaaggca 13560 atttattaga ct cttacttt gt agtt aaga
ggcat actat gtctaactac caacatgaag 13620 agactattta
13680 ttagagtaga tggtgacatg gtaccacata tatcacgtca
gcgtctaact aaatacacaa 13740 tggctgattt agtctatgct
aaatactcgt cacatacaat tgctgtgatg atgattattt caataagaag
gattggtatg 13860 acttcgt aga gaatcctgac atcttacgcg

fRcact- 3 13P60/nf %a.; ‘acccd t g ttttlacactt
5tc gt; gaatgs;i
gt gcage
G181 1t Bﬁm:ﬁqsm cCinkinmn 3BGY. 231 1 ot 3 cttccd ggagaaggat
taacttggtt aaagattgtc cagcggttgc tgtccatgac tttttcaagt
ctacgtcatt ttgatgaggg taattgtgat acattaaaag 13800
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aagt agcacc aggctgcgga gttcctattg tggattcata ttactcattg
ctgatgccca 14100 tcctcacttt gactagggca ttggctgctg
W@iososHrat ggat gct gat ctcgcaaaac 14160 cactt aRCEHEG2004/000416
gtgggatttg ctgaaatatg attttgggga agagagactt tgtctcttcg
14220 accgttattt taaatattgg gaccagacat accatcccaa
ttgtattaac tgtttggatg 14280 ataggtgtat ccttcattgt
gcapachiif Bt ohQbeabtobhChoCtdbPet LECERGGHA 11444Q art that
caagttttgg accactagta agaaaaatat ttgtagatgg tgttcctttt
thegtpyesenaa buAGztnemt af caomponegtgad it t llggagboye method,

tacat aatca at gt aaac, ttacatagct.14460-cgcgt ctcaq .
thq (i RAagg e B Pagt e §eRuBY P a5 aiRE] Gutfftions, ana
the aggtii pthdh20 ccirggeaanbliiat tgct-agaiuirnacgsaghaticular needs
catgcttttc, agtagctgca ctaacaaaca 14580 atgttgcttt
and &R RN ZRakeR Yt A af PR Bt @S agact tttat gactttgetg
14640+ 9b6d 22ag9 Jdd ChEt agd 1graggaagid GLett gaest recognize
aaaacacttc ttctttgctc 14700 aggatggcaa cgctgctatc
thaiyt ghlne at gbaveat tsttdypd t aarzdat ctlge ccabewat gidescription  can
147609t gat at.c caactccta . tt gtt agttgitga. .
e e T T ARG L4800 atgdtogtesii i ( Airgemirit and
scERcERgtlaa 1ogtimachaveént ggat aaa tcagectggtt 14880
tcccatttaa taaatggggt aaggctagac tttattatga ctcaat gagt
t at gaggat ¢ 14940 aagatgcact tttcgcgtat actaagcgta
Refd 6@ &CC tactataact caaatgaatc 15000 ttaagtatgc

—cartagtgca aagaatagag ctcgcaccgt agctggtgtc tctatctgta
Thg 5060 gtasitng garedgaeagasag 2re catUags aatinat t gha  instant

spB LAAL 800G gcCagt agfl%%%oigﬁ.%ﬂﬁ%f trgﬁéééttggais hereby
acadgcaagl tttacggtgg ctggcataat atgttaaaaa 15780
incdgpdtacay tigat gtabe@vendcs cchcacitd t atrggptdigy goaid atfea all
aaat gt gaca 15240, gagccat gcc taacatgctt aggat aat gg
Pu%Rﬁ%ﬁ%g?ﬁtS?%@tﬁ%@%géo%aacataaca 15300 cttgctgtaa
cttatcacac cgtttctaca ggttagctaa cgagtgtgcg caagtattaa
15360 gt gagatggt catgtgtggc ggctcactat atgttaaacc
Dregfgmgaaca, t catccgdt g 13420 .at geeatadd cegoarat gft a novel
aatagtgtct ttaacattitg.tcaagctgtt acagccaatg, 615480 .
COTTRTHEAEL (Br { Cract ot UL HAt a®RUAT B CTE aagt MR EOTY
symdrcanad ctc 2hS5A0 dacKMeaggs4asciaspagdps . ct ct at agaa
at agggat gt tgatcatgaa ttcgtggatg 15600 agttttacgc
ttacctgcgt aaacatttct ccatgatgat tctttctgat gatgccgttg
Not&fP0 tatgctataa Lagtaaghab.dcggcte8pdmatt baghagdci sothermal
tagcattaag aactttaagg 15720 cagttcttta ttatcaaaat
ampbt Gigpt tant gf chiaggcNaghai gt AgydacRegagarely 157863 .
accttactaa aggacctcac gaattttgct cacagcatac aatgctagtt
aaacaaggag 15840 atgattacgt gtacctgcct tacccagatc
Rotd} camgadl. at teaggegca Qootgttthgribbepikaegabgatar a novel
t gt caaaaca gatggtacac_ttatgattga aaggttcgtg tcactggcta
CORTHHO ttgat gacﬁ%c%‘%%f%t t Phaa&sveEta at€dffagtEEspiratory
syh@Eb@at 0661 bhteashpyiz36029-at ttacaata cattagaaag
ttacatgatg agcttactgg ccacatgttg gacatgtatt 16080
ccgtaatgct aactaatgat aacacctcac ggtactggga acctgagttt
tatg ta 16140 tgt acc acatacagtc t ct
Ruddootaeirg Tt A dr g Gkt ¢ cARIRE TR0 of bederragen genome
sedtigcggt gasigiat b@gga garsaicbeohaatgibgdaay dt@et geidatidbmmon
16260 accatgtcat ttcaacatca cacaaattag tgttgtctagt, ,
MUk it @Bt a%sﬁ??%@fc%%t g"lltégz@uéé%éé’&gt ?ﬁlﬂéﬁﬁgt%%ctlnfecuon-
La9@t 9t 0868C aagbgiaget aggaggtatg agctattatt 16380
gcaagt caca taagcctccc attagttttc cattatgtgc taatggtcag
gtttttgott 16440 tatacaaaaa cacatgtgta ggcagtgaca
atgtcactga cttcaatgcg atagcaacat 165009t gattggac
taatgctggc gattacatac ttgccaacac ttgtactgag agactcaagc
16560 ttttcgcagc agaaacgctc aaagccactg aggaaacatt
taagctgtca tatggtattg 16620 ctactgtacg cgaagtactc
tctgacagag aattgcatct ttcatgggag gttggaaaac 16680
ct agaccacc attgaacaga aactatgtct ttactggtta ccgtgtaact
aaaaatagta 16740 aagtacagat tggagagtac acctttgaaa
aaggtgacta tggtgatgct gttgtgtaca 16800 gaggtactac
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tcggcat gca aaagtactct acactccaag gaccacctgg tactggtaag
agtcattttg 17040 ccatcggact tgctctctat tacccatctg

wer@gostiaygt gt atacggca tgctctcatg 17100 cagct geCmaG2004/000416
tgccctatgt gaaaaggcat taaaatpttt gcccatagat aaatgtagta
17160 gaatcatacc tgcgcgtgcg cgcgtagagt gttttgataa
attcaaagtg aattcaacac 17220 tagaacagta tgttttctgc

WHOC aal g7 cat bgeeaga HAcaass skt 0acakkekad /280 ng course
tcttftgatga aatctctatg gctactaatt atgacttgag tgttgtcaat

ingghagact nEtp7340vWgt yeeadatd cotatcyt cear dany§§oégare 02 a/en
ctgctcaatt accagccccc cgcacattgc 17400 tgact aaagg
cacact agaa ccagaatatt ttaattcagt gtgcagactt atgaaaacaa
17460 taggtccaga catgttcctt ggaacttgtc gccgttgtcc
tgctgaaatt gttgacactg 17520 tgagtgcttt agtttatgac
aat aagct aa aagcacacaa ggat aagtca gctcaatgct 17580
tcaaaatgtt ctacaaaggt gttattacac atgatgtttc atctgcaatc
aacagacctc 17640 aaataggcgt tgtaagagaa tttcttacac
gcaatcctgc ttggagaaaa gctgttttta 17700 tctcacctta
taattcacag aacgctgtag cttcaaaaat cttaggattg cctacgcaga
17760 ctgttgattc atcacagggt tctgaatatg actatgtcat
attcacacaa actactgaaa 17820 cagcacactc ttgtaatgtc
aaccgcttca atgtggctat cacaagggca aaaattggca 17880
ttttgtgcat aatgtctgat agagatcttt atgacaaact gcaatttaca
agt ctagaaa 17940 taccacgtcg caatgtggct acattacaag
cagaaaat gt aactggactt tttaaggact 18000 gt agtaagat
cattactggt cttcatccta cacaggcacc tacacacctc agcgttgata
18060 taaagttcaa gactgaagga ttatgtgttg acataccagg
cat accaaag gacatgacct 18120 accgtagact catctctatg
atgggtttca aaatgaatta ccaagtcaat ggttacccta
18180atatgtttat cacccgcgaa gaagctattc gtcacgttcg
tgcgtggatt ggctttgatg 18240 tagagggctg tcat gcaact
agagatgctg tgggtactaa cctacctctc cagctaggat 18300
tttctacagg tgttaactta gtagctgtac cgactggtta tgttgacact
gaaaat aaca 18360 cagaattcac cagagttaat gcaaaacctc
caccaggtga ccagtttaaa catcttatac 18420 cactcatgta
t aaaggcttg ccctggaatg tagtgcgtat taagatagta caaatgctca
18480 gtgatacact gaaaggattg tcagacagag tcgtgttcgt
cctttgggcg catggctttg 18540 agcttacatc aat gaagtac
tttgtcaaga ttggacctga aagaacgtgt tgtctgtgtg 18600
acaaacgtgc aacttgcttt tctacttcat cagatactta tgcctgctgg
aatcattctg 18660 tgggttttga ctatgtctat aacccattta
tgattgatgt tcagcagtgg ggctttacgg 18720 gtaaccttca
gagt aaccat gaccaacatt gccaggtaca tggaaatgca catgtggcta
18780 gttgtgatgc tatcatgact agatgtttag cagtccatga
gtgctttgtt aagcgcgttg 18840 attggtctgt tgaataccct
attat aggag atgaactgag ggttaattct gcttgcagaa 18900
aagt acaaca catggttgtg aagtctgcat tgcttgctga taagtttcca
gttcttcatg 18960 acattggaaa tccaaaggct atcaagtgtg
tgcct caggc tgaagtagaa tggaagttct 19020 acgatgctca
gccat gt agt gacaaagctt acaaaataga ggagctcttc tattcttatg
19080 ctacacatca cgataaattc actgatggtg tttgtttgtt
ttggaattgt aacgttgatc 19140 gttacccagc caatgcaatt
gtgtgtaggt ttgacacaag agtcttgtca aacttgaact 19200
taccaggctg tgatggtggt agtttgtatg tgaataagca tgcattccac
actccagctt 19260 tcgataaaag tgcatttact aatttaaagc
aattgccttt cttttactat tctgatagtc 19320 cttgtgagtc
t cat ggcaaa caagtagtgt cggatattga ttatgttcca ctcaaatctg
19380 ctacgtgtat tacacgatgc aatttaggtg gtgctgtttg
cagacaccat gcaaatgagt 19440 accgacagta cttggatgca
tataatatga tgatttctgc tggatttagc ctatggattt 19500
acaaacaatt tgatacttat aacctgtgga atacatttac caggttacag
agtttagaaa 19560 atgtggctta taatgttgtt aataaaggac
actttgatgg acacgccggc gaagcacctg 19620 tttccat cat
taataatgct gtttacacaa aggtagatgg tattgatgtg gagatctttg
19680 aaaat aagac aacacttcct gttaatgttg catttgagct
ttgggctaag cgtaacatta 19740 aaccagtgcc agagatt aag
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t gact gacat tgccaagaaa cctactgaga gtgcttgttc ttsacttact
gtcttgtttg 19920at ggt agagt ggaaggacag gtagaccttt

WO e@gastaecyc ccgtaatggt gttttaataa 19980 cagaageeT/8G2004/000416
agt caaaggt ctaacacctt caaagggacc agcacaagct agcgtcaatg
20040 gagtcacatt aattggagaa tcagtaaaaa cacagtttaa
ctactttaag aaagtagacg 20100 gcattattca acagttgcct

c1dagacctact ttactcagag cagagactta gaggatttta 20160

—agcccagat ¢ acaaat ggaa actgactttc tcgagctcgc tatggatgaa
ttcatacagc 20220 gat at aagct cgagggctat gccttcgaac

acatcgttta_tgg tttc_ag ggac 20280 aacttggc D
l't%t?%g?? afagg3%3&5%&n9a§§%§a§8§°€?8&€&§g5%“5%%%%5%?@51n a
saPRd-anbtagagga ttttatccct atggacagca cagtgaaaaa

ttacttcata acagatgcgc 20400 aaacaggttc atcaaaatgt
R) gegP4i £FEHIt gatPyateic t REHRt PHatSagact IR Y YBkBo 2 reverse

A9al g a teagtg 2a2agl; (gt CAPYL! NsP1
tx acaal?f%g%tgez%‘%%a%?ggteéggat ttc%%%%?g tttggt gt a
re@noat gdaca tHARGaaaemtavGitacccha PE58raaet @canycleic acid

aagt caagcg t aaccag_gtgttgcgat gcctaacttg tacaagatgc
am@ﬁ%ﬂﬁgﬁgﬁgaﬁggéycgct%Bgaaag t gt gaccttc agaatt at gg
B) t §R3BPL 06 eblial aeRaa FA10400 caaggaateadt wIrigaal g€cecting an

gcaaagtata ctcaactqtg tcaatactta aatacactta 20760
eXpeEE QG cIHCRet acdde Athblhital og c AT t defdgetee the

99R9sRRE2 299 t gt.g4Ct fagacadhmple.
pr%%%?g%cggcsgggc28%%?§gg??§t%%gggggoggo cagatcttaamp ©
tgacttcgtc tccgacgcag attctacttt aattggagac tgtgcaacag

20940 tacat acg t aat aagtg accttatta tfagcgatat .
2- gt &Ft}]&ad‘ﬁecii%%‘ggggcgiﬁémz Oo%ﬂ%diegjtrbgtc %aa‘tégggg‘g:tgaocne primer
spd&i fRA0FRA Oghd t ispac Adplei gb gt cagatddral ago2dBbPirus is a
agcaaaaact agccct gggt ggttctata ct gt aaagat aacaga%cat
PriBET g FRity SCEIP 0c66gaEept iy g8t tRG Y atetlected from
tn& 3G09L9986,896 L1 hhOLE aggaahofiaa. 2318,0 gtogateatey 10,
attggaagca tttttaattg gggctaacta tcttggcaag ccgaaggaac
2124 0 aaattgatgg ctataccatg catgctaact acattttctg

gaggaacaca aatcctatcc 213 0Q agttgtcttc _ctattcactc .
3.ttt d?egt}%@aat E¢™ crt aHH g%%aggtaej\f%@cpne primer
sp&t gt dat gl t €hé aqEPag A iGRaabea taegadmigatokbabirtirhbt is a

ct ggaaaaag 2142 0 gtaggcttat cattagagaa aacaacagag
pPrimgtggienel abibgatdt t oct CgULaRea Bl ekt f&ihaghe group

Lgitratt et tobt abt abtt gt tact gt gactaghgoy jagt gaccttg
Coggggﬁgggcégtg%gc%?agpﬁftéét@éagét?éagg ctcctaatta
cactcaacat acttcatcta 2160 Ot gaggggggt ttactatcct

gafgaaattt ttagatcaga_cactctttat ttaactca 2166
4'a?% aPFF%PdtS%aFﬁPﬂ Ty o §Fﬁﬁpaa08§é§FFtg%Vngt%PFaat
nuEatacglibt gedliéZR 0cFaceot gb satagChhtl aapgdakddhaving the
tttattttgc tgccacagag aaatcaaatg 21780 ttgtcc tg%p
nu?igg@@ﬂ?tﬁe@@€F§ﬁa@€aSﬁ@aé@aﬁ@aa4g@€§c&§?%ga@%g att a
t t g diac | aktata t glaathlcted
S P oaCagces D90 6 ol Baror it atagssggred as @
poavggglacaddegabtadcatiac 36at gatdebt igatadbggat 21960
ttaattgcac tttcgagtac atatctgatg ccttttcgct tgatgtttca
gaaaagt cag 22020 gtaattttaa acacttacga gagtttgtgt
5.1t @aaagbadcA0}f0@dilin ot Clvdkablith 32089 mataaggdeisa the
tcaacctata gatgtagttc gtgatctacc ttctggtttt aacactttga
nuglestddgasecaenae tda§lERydet Nort gogract a acdMmescigying the

trtt C tctta .ttt c t
b e Y SR dPaffl Toftegeran 20g60°
exbaadgdc aae ltedeatddial gnpildddgbatignatogadaat-gd st deaatctaca as a

atgctgttg 22320 attgttctca aaatcgcact Cct gaact ca
POiXPﬁE@@P&Hdéagéﬁﬁbﬁfi1&395??3&851§f§8g0 gaattta
ccagacctct aatttcaggg ttgttccctc aggagatgtt gtgagattcc

22440 ctaatattac aaacttgtgt ccttttggag aggtttttaa

tgctactaaa ttcccttctg 22500 tctatgcatg ggagagaaaa

aaaatttcta attgtgttgc tgattactct gtgctctaca 22560

actcaacatt tttttcaacc tttaagtgct atggcgtttc tgccactaag
ttgaatgatc 22620 tttgcttctc caatgtctat gcagattctt
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attataaata taggtatctt agacatggca agcttaggcc ctttgagaga
gacatatcta 22860 atgtgccttt ctcccctgat ggcaaacctt
wQe@sosuarc tgctcttaat tgttattgge 22920 catt aaeChaG2004/000416
ttatggtttt tacaccacta ctggcaligg ctaccaacct tacagagttg
22980 tagtactttc ttttgaactt ttaaatgcac cggccacggt
ttgtggacca aaattatcca 23040 ctgaccttat taagaaccag
tgtgtcaatt ttaattttaa tggactcact ggtactggtg 23100
tgttaactcc ttcttcaaag agatttcaac catttcaaca atttggccgt
6.gafhet method3¢60caetimcact ghetredngat pgamgat bevaagathe

e bR O BBt BB ac Tt 0t GhaG: Jargpec the

nud3280itiat skgaagact gkt 8agt go ROt gabghté Ghkagagedathe

t cat gcagat _ caact cacac 23340Qcagcttggcg _catatattct
ex@%?ﬁ%éagEﬁlﬁﬁﬁtQF%écamﬁéé?éﬁagéang@E?ﬁPEFtaSZQQGGCted as a
pol 9H089EbGA1GCANELCIACAChhEL BLIqaP! goggeat ! cctattgoa

gctggcattt 23460 gtgctagtta ccatacagtt Tctttattac

gt agt act ag ccaaaaatct attgtggctt 23520 atactatgtc

t g gata c ttgcttactc taataacacgc attgctatac
7'2§%§og%?§%?a§%tgh%tgﬁgtnggig%ﬁﬁcgagﬁggaaﬁﬁﬁﬁFé csala
nutfeitchatd gopaadacat i3d6hodagtagat agalaatkat giyac

atctgcggag, attctactga atgtgctaat ttgcttctcc 23700
ChﬁaTﬁgﬁggﬁghXttttgcaca caact aaatc gtgcactctc aggtattgct

gct gaacagg 23760 atcgcaacac acgtgaagtg ttcgctcaag

t caaacaaat gtacaaaacc ccaactttga 23820 aatattttgg
8-tg§h@tma§h08tpﬁcaéaém awhatetigatbechethaag ecadct aaga

S50 RIchU 1L LORRAREL1R € LIRS, B0 A6 e ccion.

ggtgatatta atgctagaga tctcatttgt gcgcagaagt 24000
tcaat ggact tacagtgttg ccacctctgc tcactgatga tatgattgct
9-g%cWEEEEégffﬁoé@tépgéP@té&R&zﬂﬁﬁﬁaﬁmﬁrwﬁxﬂﬁﬁ%ﬁﬁq;aC1d in a
sa@pig9acabl-iL9aL9ct ggc getgetcttc 24120 aaataccttt
tgctatgcaa atggcatata ggttcaatgg cattggagtt acccaaaatg
A) 24180 ifyénet &t gaugbatcaagaad cHaataighceamptaattitha a reverse
cgatt _aqgtcaaatt.c 24240. aa t cact caacaaca
tr%%%%%%g?%Fetgaécﬁhd%]“%%5%533 ?ﬁ%Y%%%c% ga S5#3G6:ce ©f SEQ
IDaNgct caaged aht aaaeada petitglt aaae repciiagstgubaatbt WOHPEQ 1D
gcaatttcaa 24360 gtgtgctaaa tgatatcctt tcgcgacttg
Noét58a5?c§§n65656aggFﬁcéﬁéSt?ﬁééaa@EMQ@lﬁﬁgﬁﬁatPﬁ@dUCt;
A0GeBAE hg CARRAE Clh £ 138QC CLAL G §a§§§§§eaeiehaa§£8aget by
24480 ctgctgaaat cagggcttct gctaatcttg ctgctacta
spaat gict hahridigatéongoZ4p4prghcahirriay dagagidqgamce of SEQ
ptLbl 9f g9aa agggctacca ccttatgtcc ttcccacaag 24600
cagccccgca tggtgttgtc ttcctacatg tcacgtatgt gccatcccag
whgagaggabatie 246600 bEFacsacaie igticagaaat hybgt 6atgadd amplified
gcaaagcata cttccctcgt gaaggtgttt 24720 ttgtgtttaa
NU¢ §geact BEHE St gdriacmary cab‘%gla‘éag“a%ﬁ ctERet t PEESEEgCaaftTaa SARS
coRb80; thachacagac-captacaht kngt chaaggaa att gt gat gt
cgttattggc atcattaaca 24840 acacagttta tgatcctctg
caacctgagc tcgactcatt caaagaagag ctggacaagt. 24900

it L . it tGtt (tt .
105" | ARATRLCBLECACR CRAPILAL | 9,201 L9F008 CoLILGRIN s

amgCettaat ganggkcgetraaamaadt biraaapgl2ho293at epgt sateaction.
tgaccttcaa gaattgggaa aatatgagca atatattaaa tggccttggt
25080 atgtttggct cggcttcatt gctggactaa ttgccatcgt

11¢at §ohkegrdqatstt get b 2rd4Pnat Hocatgas 5§g§A§§tg%r0naVirus
agttgcctca agggtgcatg ctcttgtggt tcttgctgca 252

nuageitgatyd ggatgastplegagowpygtsingcaagggt gt caaatt acat
tacacat aaa 25260 cgaacttatg gatttgttta tgagattttt
tactcttgga tcaattactg cacagccagt 25320 aaaaattgac
aatgcttctc ctgcaagtac tgttcatgct acagcaacga taccgctaca
25380 agcctcactc cctttcggat ggcttgttat tggcgttgca
tttcttgectg tttttcagag 25440 cgctaccaaa ataattgcgc
t caat aaaag at ggcagcta gccctttata agggcttcca 25500
gttcatttgc aatttactgc tgctatttgt taccatctat tcacatcttt
tgcttgtcgc 25560 tgcaggtatg gaggcgcaat ttttgtacct
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accat ataac agtgtcacag atacaattgt cgttactgaa ggtgacggca
tttcaacacc 25800 aaaact caaa gaagactacc aaattggtgg

W0 @bN841gRg gat agcj cact caggtgttaa 25860 agactBETSE2004/000416
gttgtacatg gctatttcac cgaaggiytac taccacjcttg
agtctacaca 2592 0 aattactaca gacactggta ttgaaaatgc
tacattcttc atctttaaca agcttgttaa 25980 agacccaccg
aat gh gead iryq acR el «4a6aq ke briteaagadt! ¢re! 3ahE99%sing
26040 aatggatcca atttatgatg agccgacgac gactactagc

a feyeardtprinaycardagar6anee apyinayt aclgahtveafgr the

atkc t a acgt taatagttaa 26160
B T e R R R R S T e
tocwgattedt 1de 28229, t gepdtpriacts Jhagt Oagt a ackgeh b aprimer

tatfgttaac gtgagttta aaaccaac 26280 ggtttacgtc i
le?%%?cb%g?ﬁc??gggéﬁfc%néggii%$t%?P©%%bﬁﬁg YcacPghiertepn
1ern§B40c B9t i saacgepesi Ragtmbet abt aht @t Lot gLkt 99830btain an

ctttaacatt gcttatcatg 26400 gcagacaacg gtactattac
ampli f edhhgn cP¥adaehac t cct ggaaca at ggaaccta 26460

gt aatag c a a ttastac.aatt.tgccta
Dt otadt oot SRe B0 RS gt P o gPAc a ol BASGArEGET Droduct
intieciedgygdes et t gt ggcc agt aacactt 26580 gettgttttg
tgcttgct tgtctacaga attaatt t gact ggcgg gattgcgatt
26646 gcTREQHEEE U0 At PGt 380 “EELQALERGA OB BXgeLatt having a
leh&gh t QG HGC LOEAPEST G20 709 {ihd 06l RALA €REIELERAET primer
gtggtcattc aacccagaaa caaacattct tctcaatgtg
16%1%606&1@@ ERGOES Y REHREY gt er@ide agjad cghet sapgyaabon length
: g 8 t tc glggtcactt .
et e e C2e0 P T R B GRRS ot am
thgasatgteaa aagagat cac tgtggctaca tcacgaacgc tttcttatta
caaat tagga 26940 gcgtcgcagc gtgtaggcac tgattcaggt
tttgctgcat acaaccgcta ccgtattgga 27000 aact at aaat
12 aaghacAgensgasgcengff AOCanc IACARt @td Octticic aciq
gctagtacag 27060 taagtgacaa cagatgtttc atcttgttga
amig} + Eterygt on abaapercagneddrata geel PTd@se atbatn atgpction.
aggactttca ggattgctat ttggaatctt gacgttataa taagttcaat
27180 agtgagacaa ttatttaagc ctctaactaa gaagaatt at
13t cqyagttlaod af gat geiager 272 dha ot ed ggeg ¢t agard atSronavirus
t paaac acatgaaaat tattctcttc ctgacattga 27300
nuc?f%}%t?‘fg@ ottt ct SRRt caggagt g t gt t agaggt

acgast gmd¢ 24300 hachagsagaiacchi-geehd 16298aacakple using
acgagggcaa ttcaccattt caccctcttg 27420 ctgacaat aa

a etwacdcehiner t3edca argjeiosr avtimegoseiegeive gigotigaeg
7480_ gt C C ctgcagtgcaa gatcagtttc
G0l P A SRS E0 RRE I e oos2
to atwthedichde AT titd chbicadt gin gohp Dot L @gi @ PrED@-t; and
ttttaatact ttgcttcacc attaagagaa agacagaat g aat gagctca
cttta taﬁgeﬁ‘?g@@ EchﬁﬂPﬁ-%élF@Ef-PPt pPrgieett byt geecific
hyls¢1&CEd e bn tdAad Rt QGe tHAFE aé%l?Jf@(Qtf(ﬁ@%é%ﬁ(—ﬁ?ce of at

ct cgaaat cc aggatctaga agaacctitgt accaaagict aaacgaacat
leapy7808 (rrRkiTEres attgltect idectaftizhe trotictan gogthe SARS

ca 27840 gcgct tc aaac
Co%%%%%%%%%%é\%ﬁ%%? Yt aagy cgec aa%%&%g@@%’moo
spegyt vlat @diyler idpLRci gclof gged tdgige o€ tagyaaao Dot 1 dd Bleit
éétcata(g{ 27960 q%%acactat ggttcaaaca tgcacaccta_
Proguftt CIGH gtEaPRIMIRY Qg PRyt gareid in the
sa@gﬁé@ctagg tgttggtacc ttcatgaagg tcaccaaact gctgcattta
8080 gagacgtact tgttgtttta aataaacgaa caaattaaaa
tgtctgataa tggaccccaa 28140 tcaaaccaac gtagtgcccc
ccgcattaca tttggtggac ccacagattc aactgacaat 28200
aaccagaat g gaggacgcaa tggggcaagg ccaaaacagc gccgacccca
aggtttaccc 28260 aataatactg cgtcttggtt cacagctctc
actcagcat g gcaaggagga acttagattc 28320 cctcgaggcc
agggcgttcc aat caacacc aat agtggtc cagatgacca aattggctac
28380 taccgaagag ctacccgacg agttcgtggt ggtgacggca
aaat gaaaga gctcagcccc 28440agat ggtact tctattacct
aggaact ggc ccagaagctt cacttcccta cggcgctaac 28500
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tcatcacgta gtcgcggtaa ttcaagaaat tcaactcctg gcagcagtag
gggaaattct 28740 cctgctcgaa tggctagcgg aggt ggt gaa

w@edgosutrtg cgctattgect gctagacaga 28800 tt gaacPemysG2004/000416
ttgagagcaa agtttctggt aaaggggaac aacaacaagg ccaaactgtc
28860 actaagaaat ctgctgctga ggcatctaaa aagcctcgcc
aaaaacgtac tgccacaaaa 28920 cagtacaacg tcactcaagc

14 at t 1199 RSPt Gt ELAUM ABT AGHE GR AYTRRAL 4 £ L1 2898014

ggaccaag acctaatcag acaaggaact gattacaaac attggccgca

am%ﬁ%%g%@a%ﬁ 2R mriiegeee can yirpkimerrsatthainggaaction.
at gt cacgca ttggcatgga agtcacacct 29100 tcgggaacat
ggctgactta tcatggagcc attaaattgg atgacaaaga tccacaattc

15 2914 Onetarznya claeic gl tad bthg cthe qaossgoas @f t JARYCabronavirus

uéﬁ%ﬁ%@%&%ﬂ% cccaccaac 29220:$a CCt aaaa aggacaaaaa
gaaaaagact JatYaLagE ¢ agtR Ycagagacaa 29280
aagaagemgticoanyghgatetiet het bsChra6886t gacantogatgatt tising
ct ccagacaa 29340 cttcaaaatt ccatgagtgg agcttctgct

2 IRIEYREA R T IRy RA A CE AR RIR (RI 20 400 elccachay the

redifA9a 0Ute (Al ARG LHLCOGRA AL A ] ARg ALACAL A0 o

9460 tactcttgtg cagaatgaat tTicgta aaacagcac
to apgralgppttide gticactsadbd 29520128 dtecaiont & goat £1t tBrimer

atgtat aacatta acttgaa agagccacca 29580
e Tt B R e D et i (R e L o el i g
lemgagogagad 2 4k e 06 tainde 9 IRIAGCC L AM I H @3 btain an

aattaatttt agtagtgcta tccccatgtg 29700 attttaatag

ampb}ickGalgr g 29727 <210> 2 <211> 353 <212> DNA
<21 SARS: [ I <22 < .plsc, f
_ eatg?é <222£ﬂ%§?ﬁ¥(%§§)55§§g§ %%r??%ngé%fégkgatﬁen product
in gamomotddsdsfied by | MCB-1 prinmer set <400>
2ac§tcga@tt cgctaagag attagcagaf,cgt tgttta ,
acaatt ta?eggﬁ TGt g 60t FRAt tAE ?8? cehgfpct having a
lergjigtiraciidl dactaanatia@aER i tndad agadoA40d primer

ttcactacct acaactattg ctaaaaatag tgttaagagt gttgctaaat
Lengfilyt gy d e S dagigeat tl sttt ttgidy & ey tassputataion  length
: ot | La6aa \E . ttgtta . .
lrlc?itéaa{aﬂglta ?tah eﬁ:tg%;ét aggtélf%c%}{%:%t a?%toﬁgg’thﬁsga%%glc gC acid in
thectgamggt.gt 300 actcttatct aattttggtg ctccttctta

ttacaattct ctaacgccat tac 353 <210> 3 <211> 19 <212>

DNA <213> Artificial Sequence <220> <223> PCR pri nmer

16 .| M3he rddiedDQr Flasal cagatity gegctaaga ek 4ig
<211> 21 <212> DNA <213> Artificial Sequence <220>

ampdgidioabdriy disnmenigapad. by1gopal ymerase chain reaction.

17. A method for detecting the presence of SARS coronavirus
nucleic acid in a sample, comprising:

i) amplifying nucleic acids present in the sample using
a forward primer and a reverse primer selective for the
region of the SARS coronavirus genome from nucleotide 4609
to nucleotide 4765 to obtain an amplification product; and

ii) detecting the amplification product by specific
hybridization of a probe having a nucleotide sequence of at
least 18 contiguous nucleotides of the portion of the SARS

coronavirus genome from nucleotide 4609 to 4765;
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acaattctct aacgccatta c 21 <210> 5 <211> 156 <212> DNA

<213> SARS coronavirus Urbani <220> <221> m sc_feature
WE2®28511) . . (156) <223> Portion of SARS CoV gePOIBG2004/000416

anplified by I MCB-2 prineryget <400> 5 gccgtagt gt

cagtatcatc accagatgct gttactacat ataatggata cctcacttgt

60 cat caaagac atctgaggag cactttgtag aaacagtttc

speEE£§80E?S£i&£££§§éﬁagf1@Heab£89é0§bathéC§@§a§ﬁ1cati0n
aactctgtac gctgtc 156 <210><211> 19 <212> DNA <213> )
produttfiviataSindehbe rpessneg2gs PERSpEPHERAY MRS 2y clelc

. 400> gcecglagtgt cagtatcat 19 <210> 7 <211> 21 <212>
act n<5§§>siﬁ?? icial Sequence <220> <223> PCR pri mer
| MCB- 2L <400> 7 cacctaactc tgtacgctgt ¢ 21 <210> 8

<211> 78 <212> <213> SARS ' [
18.<2%hs meshofleaf Egi\ayﬁzﬁl (13 Wflgrrs?‘n@é'ﬁrsﬁaﬁg%??g%‘céézw
anpPARD-LoYogenanpeaiBhhbiedyby LMIBmerbBEr cBalin3rsd082of .

gcactttgta gaaacagttt ctttggctgg ctcttacaga gattggtcct
attccaccta 60 actctgtacg ctgtcctg 78 <210> 9 <211> 25

<21 < >, i fiei : .

19. 521820028 bLekak 1 3p0ueRceci22081 7923k PEeRst
p%léer Iﬁﬁg-é%vé%g%> % gcaétttgta ggagcagﬁt ctttggSZGone
primer for a nucleic acid amplification reaction selected
from the group consisting of SEQ ID NOs: 3, 4, 6, 7, 2 and

10.

20. The SARS coronavirug detection kit according to claim
19, that comprises at least one pair of primers selected
from the group consisting of a primer having the sequence of
SEQ ID NO: 3 and a primer having the sequence of SEQ ID NO:
4, a primer having the sequence of SEQ ID NO: 6 and a primer
having the segquence of SEQ ID NO: 7, and a primer having the
sequence of SEQ ID NO: 9 and a primer having the sequence of

SEQ ID NO: 10.

21. The SARS coronavirus detection kit according to claim 19
or 20, that also comprises a SARS coronavirus genomic
nucleic acid, or at least a portion thereof comprising the

NSP1 region.

22. The SARS coronavirus detection kit according to claim
21, in which the SARS coronavirus genomic nucleic acid has
the nucleotide sequence of SEQ ID NO: 1, or the RNA

equivalent thereof.

23. Use of an oligonucleotide having a sequence selected

from the group consisting of SEQ ID NOs: 3, 4, 6, 7, 9, 10



<210> 10 <211> 24 <212> DNA <213> Artifici al
Sequence<220> <223> PCR prinmer | MCB-3L <400> 10
wW@eamsHsECt ¢ tgtacgectgt cctg 24 <210> 11 <211> RCT/SQAB¥000416
DNA. <213> Artificial Sequepge <220> <223> Probe for
| MCB-3 primer anplification product <400> 11
tggctcttac agagatt 17 <210> 12 <211> 15V <212> DNA
and& B> iSARS nelond Vi Gt SId i 2305 &8 o featyre
<222> (1) . . (A57) <223> portion of the SARS CoV
CorfBoe UG Reide InveB-smliawer set (bottom
strand i n Figure 2) <400> 12 cacctaactc: tgtacgctgt
cct gaat agg accaatctct gtaagagcca gccaaagaaa 60
ctgtttctac aaagtgctcc tcagatgtct ttgatgacga agtgaggtat
ccattatatg 120 tagtaacagc atctggtgat gatactgaca
ctacggc 157



