Multi-allelic Mol ecular Detection of SARS-associ ated
Cor onavi rus BACKGROUND OF THE | NVENTI ON Fi el d of
wo noosneizesy This invention is directed to met hoPST/I82004/026380
the detection and/or quantitation of the SARS virus,
reagents and test kits containing the sane for use in
the nmet hod. Background of the Invention Severe acute
respiratory syndrone (SARS) is one of the nobst recent
emergi ng infectious di seases. The cause of SARS has
been i dMwlti-alldis MeleenlaDetedsiamef\SARfsassoejated Corongvirys n
the famly Coronaviridae - designated as the "SARS
coronavirus" (SARS-CoV) [1, 2] by the Wrld Health
~Organi zati on, f BACKGROUNPQE TR INYENZIQN! i on
according to Koch's postul ates, including nonkey
I nod¢ldof lnvepddn The coronaviruses are envel oped
positive single-stranded RNA viruses with genones
apprihis imedreioy is3direktod ito miethodd For thet deteckion geBdr quantitatyonodf the SARS
vitul eredduAts whd testdsts eoritdiaing Kephine &ireis¢ i thdmaethyd.opl asm of
host cells w thout going through DNA internediates.
Cor Baekérousi@ 6f theIevedaéien reported to cause conmon col ds
in humans, and to cause respiratory, enteric, and

neurselag had refPiReRp Smdronte (BBRIS) R%nb 6P@AL infostrecdnfemerging infectious
ani mal s. Human coronaviryses are usually difficult taq

digeptes TBS $A¥SSATTARS i dpauidenibis sy israpore Bt Vifgeyithin the

faﬁﬂ CoRRPviaM -CaRicRASI Athdes ARl bob:RMirhd® (YRRS- &geld] $y the World
There are three groups of coronaviruses: 1

'Ozg%%la% Fellowimgassassaent of Faysaion aggoatingie kach d»p)ogmlates
1n<9ﬁ‘<ﬁﬁ§91%§l%§§n&‘ﬂaﬂ@n M;] F PRESronirtNe D ar® %ﬁ%l&ﬁe@ BBsitive Mhgle-stranded
coronaviruses are classified into distinct species

RM%¢ vipas athtgendvensterprarigeiehad Kijiodensth efhataress of 39y of BakNA

B0 0 06 L NSV S i s
Caaprhvignsse pa'2 bepiOsper@d4gyausasinaercldsip bnsiin and tocayst agpiratory,
en{er%gua{nd%@r%}{)g %1' c{?%ﬁs%gsas Fﬁgﬁgwaﬁ%w‘%g@:@ g:cg%onawruses are
us(tB‘@Cd&t)ﬁculm toCaultarean {ifb, WHaved masbiramal)corammdnisérand SARS-GDV can
eaglﬁletleﬁ(::%ﬂg%d in, %er tEth:lg G\FE] o rrg hr&n%drmf s 5¥ ?(Qr%rl\}\agv?rgéeCDrggups 1 and 2
ent@mnedst mhmnialidr v1gneessowhe:reaemuemﬁ encotfpaSAREHdtoNtuses. Within each

sy B R Vi S o e A ESET e PR, § B FagS ytieenic

relpﬁ@mh@uslh& gehaliacpaiizaion Hememestblaviass (HOEVS) dveﬁgprbﬁeusly

SN bR ANRR RSN S DU s ponsiv

folafN@ FRpitdtort Miteds@s.2 CoV isolate is 29,751 nucl eoti des
Ion%_ and the(genone of the Urbani. CoV isolate is
9

cenglypctive srdepedent gERyips. one at the Britideplumbia Capser Agency(BCCA)

in @Qﬁa)&a %5'] (@H&HWté)d&dﬁﬁéd)thér%ﬁm CERRrI8NOMtk e @Bgl?(Waﬁ@Pfe%htlon
isolates is characteristic of coronaviruses

(CDQ\PD Wgth@ Haites] $teyos 6d (Wrhpni deplate)eviere dird éo obtgn filbgenpigssequences of

SA%{JS%@%)XC apg%g r%% ana% E%Eg %oﬁze/ gfxggﬁ%gg c%@wgﬁéﬁha‘c both isolates
weapistontiymelatddyo P yOady dmdcmuccﬂwoﬂaangges,lmchph@ﬂm tweaipreviously

c ol e|n a g
ISO?aQe(f %Pﬁtl%’%e Rp rh)(()lgles s?rﬂlglga 1 res ﬁ{nfll $ gﬁu"g‘?@ gl;} é F a$ﬁb09%k Hhe
genmmsdiﬁth@TmQ doVasaite is29,75T macleotiieelohg,und @hermﬂome of the Urbani CoV

isolsle B Wy 22 Myaqtbilabe, it E% Srhencht st Aonty RlryBlegick soSitons.

Thelig8iidnil€ brogdRinAIth ©f BotA BBk i Satatteribtiads cOtonivirugesilaling the
fromother coronavirus isolates and that could be of

bi ol ogi cal significance. The gene encodi ng
hemaggl uti ni n-esterase, which is present between ORFla
and Sin Goup 2 coronaviruses (and in sone Goup 3
coronaviruses) is absent, and so is the short anchor
of the S protein. Furthernore, the short anchor of the
S proteln the speC|f|c nunber and Iocatlon of t he
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OC43. SARS-specific PCR prinmers and di agnostic
procedures were devel oped in several Wrld Health
w@e@an2eg i on network | aboratories for the PCT/US2004/026380

anplification of a region of the open reading frane b
(ORFIb) of the SARS-CoV pol ynerase gene sequence [8].
These prinmers are currently being assessed to

determne their relative performance and sensitivity

ith dlfagrent peC|nens optained at different tines

fofgwing fypic 5t > T1ePHRasS(ren); spikiekS)a Fiey el éemembrane (M), and

mRAEHHBIATH). t TiRys ARy @bVHe e%@RVlﬁé‘l?ﬁ‘%ﬁ%a@&ﬁ%‘Wﬂu@leoﬂdes long, is

that detects a SARS-Co O%Ene that 1's present
Prdipted i cacedsdme @olypipteinsd ORE 2 st ORRR ﬂwétm@rgq rgoteolytlc processing,
reﬁﬁﬁié 1ﬁ BéRrdl RotshBcthial FORIN! TherbhRILE TondY &%E%ﬂﬁr that encode

hat the current invention i1s designed to so

mqﬁémﬁﬁﬂmﬂﬁﬂ@bSé%ﬁﬂmmﬂhlcurrent mol ecul ar di agnostic

assays are: a) failure to consider the intrinsically

pol ynor phi ¢ nature of coronaviruses, including the

cur rlba gel@ARS}f(SdARSs—Cp‘&Ilhasseacmgdistam‘egbnbmmn}miaeteﬁm'rcﬂtlmndistinguish
it H&g% ee{: 1651' ﬁa%ét%%wola%e zlltl ¢ EM b %) og}r?gf ﬁlil,cgm{i%ngﬁu :‘l‘ﬁ% gene
encdrng hdll&\ggladnmmﬂtemsﬂ u\&ilqh mpndse@lubemgerm)]ﬂ? Zami 8lin Group 2

transm ssion; and,b ure ta .account
ool R BTF Ebg Mo oo ULt eSS AGRY B h P Sl of the
pro®inn @ ﬁrth@mo@eﬂiﬁtsh@‘aéﬂchoﬂ ot EIHS ﬁ@feuﬁﬂﬁSp@i)ﬁéf SinftRE s 1b&kidn of the

atio A chara i ¢ .of RNA viruses

Sn}aiﬁ?lﬂ"ér ?n'}iﬁﬁﬁﬁre?e&f%o Ygfgﬁépmeoftr?j#’at | FAVideh ppbipationof gepetic
fegin@b that 1@AdiBIditRiphivh 8 ARS KB \RisiGites BB prévidusly the described

wel | - est abl i shed nechanj sm by which viruses escape the

COFHRATIRECSly s Ple hberesF LTy YR hRIB Eedtiops{nt desoihe SRRISe-tignsripipse

polithdife ShaaR RMci1deRsayt (I@ﬁﬁ@ﬁ abByd) §H the Qétécfﬂlgn BP§ARS—COV
genetic material, producing one error for every 10,000

nuc Peasietidls[2g Heelaprégn REBER aspavdhatiidentifienthe yirysteons ame

na%p‘hﬁ’krynée%f SsphatidaGatbRs gﬁiglhé}gfr&ﬁ Eaﬁe%&l ﬂlfé@tt:& Qfn QA Rishe K[ATotal RNA

hdman T nmmunodef i ci ency virus, . Coronavi rus EQ
frozp Flimiest semplesdpeypivetariseihsd e neesenen of iapilan bopinss, afd the

t [1.

XA SR LA DR SRR !
Cz%‘é@éA@lGTfe%ﬁéﬂiéAé’ S Teduoimmg thhgenetiasageerch af aram}mgwn/BNA virus,
théggateﬂ%)}n? Y Ba\rgfdl)xlﬁbl{:lggggﬁss lllota? Mhl 3 Slgrlels-mgec&erc]leang Vlrus-unlnfected
fetalrhesps kidagy @lloivotedsaddter) kevefse gamomsedomh 1gﬁher§kl pped,

[ rtant

GQEHABE T AT AL RCRINAI i B oo P EERR, i peigod with
pritder 5'HECCHEGAGC T TGCAGANTECH .0t €i N spi kes t hat enabl e

the viruys t ind to.the surface of the host's cells.

For Keigeghst L S s e FTRSSHP real-ipg EER assay
to RIBMERSARSOT0EUIONRERIIcRtEE frifdiBusel ForatpRchtidl hind Rq&icRg of the

%lon nmut ant of a coronavirus that previously had

SASW@ fed goFamaTiBts FreredesighgdEom elignmentsip erepgeadingiiime 1b of the

coh S PoIFRLSe Bl s&uBndel atneg AR BElpller pabr T 119 st ect

different ce h the new di seasé was
BTN ARG T oA o B0 SEPAAGH S ANGICHEATC
ATHNS) b ua DI AP UERE I 15D REROR) nivelt il open reading
framaRB(QB¥1 ) nin@rden éo dehismnbroauehdivitp withithe qosoﬂavﬂmsl’ genllsh &these

. ' e j h hel ed t
prifled S ik Sl DN o SARS EoRER phd e BB o S endePobiainea
weteusah®. deign SARSsspenifid yrieas Qbr-pFe (W)i ymrAsstcmﬂ‘cﬁrSTmGG@LTAATGG-
in animals for sale in Southern Chinese narkets
i ndicated that these SARS virus strains |ack 29
nucl eotides in the gene enoding a protein of unknown
function, and the protein product of this gene is
attached to the inside of the virus' coat protein.
Furthernore, in a recent publication, full genone
sequences of 14 |solates fron1SARS—CoV-|nfected
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SARS- Ur bani and SARS-Tor2 strains from ot her

nonpat hogeni ¢ human and ani mal coronavirus strains, we
was@d/ oD al i gnments and phyl ogeneti ¢ anal ysi SPOF/US2004/026380

avai | abl e coronavirus gene sequences deposited in

GenBank. DNA sequences of SARS CoV genes were conpared

Wi th those fromreference viruses representing each

species in the three known groups of coronaviruses

[group 1 (d): human coronavirus 229E ( HCoV-229E),
3o aUbPE0) SHOFETRECAPIRIARTE GETEAS cndiious- R PEDY)CAGGTAAGCG
T AT S Rih Sthee B AOER B HPogh" P a. 14 used
2 BGOR bawd irandem(#aqdificatican? 04 ¢4 fo groetidalp chasanpirizat éﬁQLnucleotlde-long
SARS KRV engf?uc 55%\{) Onztﬁé‘%ig Qf the %cﬁllélqcezthe(t %; obtgﬁec!l conventlonal

corona rus ( hepatitirs vi’ru
and NYimePZRI B4 s foruspenific detatiavSARS- MGREH-K:w%e@@ﬁBI)shed Poon et

B LRI T RPN BB S som

SARD ¥ linfeated indiGdodlPis Jevets ranscHibaiovitiotagdda Be)@hietsiand the resulting

oTOh Fpintied i BRI a Sh AL TR ek it nce

codd4 ﬂ-@l&lﬂAAQG'TGW@EAA‘S&C me&%ghﬁﬁesirdgwntdme viral polymerase gene.
bi.oi nformati cs comuni roduces gl ohal multip

It sdmpertregtodiotyhndhiss a?‘i%?fé ag}wowf?@e@ ipdiedrPubhendien thaa§he primers that
th@aasem i Bdsh P OFERGss-r8ct GHh B nbiRehos NS hiied do%avmdsnﬁﬁl HCoV-
|tiple alignment. The guide tree generated
O@ﬂUSTALM/ls an estimate of relationships betmeen
sequences that are nuch |ike those shown by

phy Isagengbéitic PCREFimeld¥hdWidgh&diic Prdcodurssth &6 HévRtbped in several World
SARS- CoV ?ene sp g%TfIC PCRghrlngrs wer e based gn a) .

Heal{h Orgpairation Wpr&ﬂawatw 6‘?ﬁ the rgp]ifisption; of agpgian ¢ifhe open reading

fraamtb (ORF18) Jﬁﬁé{‘;ARSﬁCcﬁﬂR %ﬁemageh@e Rénct P, TRAMGRERTs are
nments, showed the highest genetlc di st ance

cuﬁfém ingaaRsedin/deteranins theif redadive Aerarmarceand sansiivityyith different

spécfﬁln%tdb%he@ at mfefsﬁf]mﬁ@s%nﬁeémﬁerofaﬂey leﬂaﬁ a&aldBﬂémﬁose

SARS- CoV targets that form prinmer-target
annmweﬂlm@ﬁvehp IatHG?gbasedrﬁeRéﬁ@geosnaﬂxahﬂeZ@@ a %R&Hid\/r gepe that is

pr&fe ttlH ﬁluﬁ{ ;1 A éleg Qoul h & i@ 1‘1%%5%&19?%}%?@9 uf ti-le ﬁﬁéi:altlgr%g I de

are present erance
or i ze t

yet bl e nmers t.o h t hei .
{ar B8 %ﬁmﬁwb e Bigpet it PSR s dp sl Tpe main
préblerappitiDotirreat mblecidf ddgnosiiedsays &€l g)chilaa tadonpilér e intrinsically

e nces that enable th i cons aj each . of
PO DRI oty O e BB RS BE e St SARNarRY SiResriated from
the{ T&b @ad Utlali i5418t6¢ - tHe@BDity o f(tRPERX%S ARiak) dnd l&ﬁmbme durmg the period
nucleotldes | ong 2. The criteria for selecting.t

of fipe dids Wathinghesinfited inwdual gnd deang hogﬁ%ptalﬁemmlas‘ﬂ?ﬁ, and ) failure to

acSRAHBIHE PossiMElit§ oPBSGIHuAR anddr ﬁmﬁlﬁple%ﬁﬁfdhétlcﬁﬁﬁh@ﬁ‘n&f enetically
appr.oxi mat el y 30-nucl eoti de-1ong regions in SARS d%

lde(rwatl ﬁARSrﬁeVéﬁﬁm Bhthe bympepoplabemat ed) that, as a
result of an exam nation of the sequence allgnnents,
sh omaﬁabtenhicgifm gieused is Cheth lﬁgtﬂaeef @atewe ﬁmraﬁédRSv}Ech\Aeads to

ev n‘g%,q;h Blgvrvtv%? 2%% \té(gl %{h %&m&‘.ﬁ%ﬁ E%WE an'ﬁsleg escape the
imfRhesens Gdﬁoﬂabﬁus@é’%ﬁ’l@ﬂé SERRIEIHNE aferﬁﬁa k1883t @hetn"l?comes to
segggnce of ot her _coronaviruses); sel ection of

BeficoRaterials prodicingime Biaor %@’é’fy H,00inyeleqidss that they
coﬁ}h Wﬁfcﬁtlé &ﬁ%hl?ﬂ{etslaﬁg kSRR LEbMIR diBNE HeF&tichdth 'aid Htﬁﬂén
the probe to bind to the target Sequence even
lmwumdgﬁflpw véus V- Lit CerasavirneRNAqobmerdsgisemetitags jumps between
tol erance), and yet enable all of the probes to
hybridize to their targets3at the sane tenperature in
a nultiplex assay (Tm approxi mately 63C); and
c)sel ection of arm sequences that provide the sane
degree of stability for the stemhybrids of all of the
nolecular beacon probes (sten1T of apprOX|nater 70
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Fi gure shows Ml ecul ar Beacon Melting Curves. Figure
20 shows Uniplex Real-tinme PCR Anplifications (Serial
wOr0an210e% - Dynam ¢ Range) . DETAI L DESCRI PTI ON QrCT/HR2004/026380

I NVENTI ON The general steps for the assay involve the
performance of the follow ng steps: Step . An RNA
standard that can be reverse-transcribed and anplified

by one of the primer sets is added to each sanple

prior to isolation of RNA fromthe sanple. RNA is then

myltiplecsopiss of the iirl gerereq thai asepreseatiplas ifpeecisilaraigiag, each new
o@RRIeiPAnANS copid PRdm SR ?ef?npkl)ﬁés, Yaedifs fk Qfgﬂl\t,;\f ?ﬁ{ My mutation

frompatients suspected o el ng I nfecte

witliresome wyll espblished in Hearvisglipapulagen. Meteayeraif ongefithesvjumaps is

_ ki . | | . . . )
AL ok e or e 8, 81, gL B g e
nepiortantrzenk. f Fhoreprsgqiencés oah balragatip perticelatihfithe dhangesdfects the protein

Spglge%ﬁﬁag éﬂaﬁ%%%{l §$ ’%{3 %._leI%-eC% gf t%léléﬁ.’ ] %élis@o%’ e)ga%p%e, 451984 2 new

reSpiratoifl TICRRGOHETCE &) Eurbhd@amey, fatvhdRTt turned out to be a deletion mutant of a

B T M A

proteinliAdt BEEACAIAETIRGS- 15 infectRaliBar&s cll §PS& CAltiduigh heetvtisease was not
SARS- CoV_ viral. RNA from patjent .sanples.is perfornmed
ety %%??b 195 CR e YRR 2] B GPEP e s gagps ot he gu

difeass Mncgien Sﬁaﬂgﬁé fsitlie REdniRrodiddon BESHRSICHY to B8O hémiPfopulation.
5 gggﬁ%es to denat.ure secondarg structures. The tubes.
Ity ekebib aisigidgledrympy brvedielprd fhe & ARSY Vime 1o walky thetransition from
it AniHA19SservBR Y& hiiRarls! @RE&ICE PAALRBs SRRCYitD it AB&hBih affmals for sale in
PCR buffer Il (Applied Biosystens), MM 2, 0.5 M
Squéheam§higase markgiyingispted fakthess SARN Vs sirajny lpglo?f iiclegtides in the
dnB B8 a pk PO B uNRb G YhiRFior! ' ' i
8 IN) an él %g (5) Unit su Super slﬂclzlﬁlgtg aﬁf&%%(gﬁh ?foéi gggif&ﬁfée’@é lrlszaga(:hed o
the fngiis of the tvirys cqatpistdBREYrthiermege.fin a sdcenipublnation, flpgenome sequences
T : oty ) _
TS ABEFH SRS IR AGHOR A 8 ol Sl s Ko
were gempased, Seb i muRbens-warereveBr [46h|Th bhewmsieon thi¢ finding may be
vigWSdis Hedicati al %e BS&JSQ}‘II[EE ﬂ\tﬂg T Iggtafe%({we%%xl, RS viRR'HhS soafgld
Ive nol ecufar beacons in the sane’ reaction, one
enoeuntaed Iitgle resisncesfaah ity neva hurgamiestspandthdre hast theref@é, tiebrelittle
seig:?{iﬁa&?@rg%r? ?ozéa:u%e\éxfeew\?\lglg étg l%(? %eﬁr glnnt%g.l g&]ég%/%a? %él?}f)rogzbb‘?y not remain as
stabigodsiif has dtdneo faf Oonienmdnetsirerisodouldferce ichalges eifdlar to the changes that

targets). .Each. PCR reacti on consi st.s of f C
PR b R Vistsee i amany v ST baP Bl R fesp s s RS-
Cd‘WﬂiN%ﬁsﬁc as_@ay&hzi’f}\{bc&dﬁn%f?s_ff%{r tﬁ&@éﬁﬁfg&gﬁlg\m&h@l fpheacifure ?%ﬂiﬁ?naviéuses,
. an n 0 i Taq pol yner ase plie
1m§w%&&§?§#é§>-n a final volume of 50 nL. Fifty cycles

of anplification (94 C for 15 seconds, 53 C for 30

seconds, and 72 C for 30 seconds) are perfornmed in an

7700Pri sm spectrofluoronetric thermal cycler (Applied

Bi osystens). For quantitative neasurenents, duplicates

of six-fold serial dilutions (106 to 10 copies) of RNA

standards are used as quantitative controls along with
the sanples being tested for a given experinental run.

Viral RNA copy nunber for each clinical sanple is'

cal cul ated by interpolation of the experinmentally

determ ned threshold cycle for the test specinen onto

a standard regression curve obtained fromthe contro

RNA st andards (the logarithmof the nunber of genomc

copies present in the clinical sanple is inversely

proportional to the observed threshold cycle)..

Expl anati on of how the invention solves the problens

of the prior art. The main problemw th the prior art

is its failure to consider the intrinsically

pol ynor phi ¢ nature of coronaviruses and to account for

the possibility of continuous and/or nultiple
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assays, is the construction of four viral RNA targets

that contain gene-specific reverse transcription
waegaeeoes built in to their 3" ends. Coll ectiR€/Y$2004/026380

t hese nol ecul es serve as SARSspecific positive

controls. Al of the present designs are

t hernmodynam cally conpatible to work together in a

five-amplicon multiplex assay. Al so nultiplex

pol ymerase chain reaction &EFCR are envisioned. It is

a procedure for si ¥ RN PCR on

greater than two different sequences. A nPCR reaction

co inhespéssenttm‘@atumgclgéﬁs@ reolequipe-beatomiiased anflipahelici Riytesl-time-

P@R%@sgg?% A e aﬁﬁ dis rﬁﬂﬂﬁgm be%gé%h%m &g&ﬁa%d tn\é gr]:er

I abel |gonuc I mer s,
cospriayizvs isplates fnictinicdsamplds. f Tlermaain ekhuents of thn desay d@@alre a)

mgsgﬂ@qgﬁtapplﬂgle@ﬂér%%cog{ bgfb%? F,'Jt) ePcﬁg]ﬁ%t

H

%earlg ﬁdr?%%%éf(f}%%tg viral genes,
ansltfomdiffemmt nhdi@uht h@corp;r(earch Habefed @dththgainte fRishphaB] dnﬂ|e|a<}/h specific

0 y-t0 a different t,h ane
fof § TR ETE SRS 2C et bt Poinch® BNAancAs] R 103G 1B Smple
thipt odn &k tdvyrs@framtﬂﬁdd apdl ampﬁﬁedtby dne oF the @ﬁmgt @F@e ahtdlad)xa ﬁftl} molecular
nce ously e ing sai p urality o
e&ﬁﬁ’e‘fﬁt‘%ﬂﬁb‘flt%w% et tlorphoremnR it feagbse9rerions RNA
stdndaly MThb esshy furi@er i81h®HE RNNisBlasH i dm CHRPBAI SARAEAMYool Ctissue,
t he strands anneal ed to each primer, said extension

SPHUBY flesoBharyeealasriEaan sAoirles Mdgiharneiereteedmas@miiag, PCR
anSHCh G A8 sﬁtﬁﬂ@ﬁe@h@ﬁﬂ&ﬁzﬁe& RRPIRYA HOES0 104 5B & BRR 0 thermal

product for the other priner of each pair, separating
Cyglﬁt thaloneaspiss thﬁ flyprsengaeesinfenyinof aach CP@ﬁﬁngethe me@imgmhe@ of each

th&hfagbR1eSt randed nol ecul es, anplifying said single
stranded nol ecul es by repeating at | east once said

annaglitipg tagt s@@é\@h&@ vAhth HERARAL Fg@ S:E g@sand Noé@ﬁw ébani and Tor2

stringent conditions are routine to acto

strafae) e identéfiask Thas$.tNLind B generencerdscpirasfurabproteirts tiod ateagirgsent on the
ou¥edle AleAARs, whel At é\f‘%&]le cﬁ)ﬁ@sce{ AR ﬁ%‘t«%ﬁ that' §3 Sequired for viral

strlngency |sre uce er power|l
RINA mp@qagmg] mmsidg fthefwitiori. dh“h,pwngpleamdermm@sel@yon of four target

f f
R RO B4 S M s
usg effioendiffeiest tyngety eﬁlamds dhe lﬂ(ehhnmdlthut d‘hed’cmdirrte&tqh@hetﬁsdrﬁf of the

. 1 nus ecificit 0 or. th
il R AR T R BEA it el Aor B e Ao o roving
targctewiﬂmxho@nd than evni:hel riflet Hﬂiui, by dewgiigi fbﬁr&lrt]ﬂféieﬂt @efrg?fallﬁﬂéim the
in the tar nucl ei.c .a sequences, the s i cit
solf P b by PG PP IHE Ocleion &/ A e ot assay
s1gbifﬁﬁﬁﬂﬁﬁ1nﬁﬁ1zé@ihé lildliBodd (ﬁbﬁiﬁsdgem%feﬁen@e 6f tRIKARBOSHV iV clinical
onse for the presence of grou pf target

S
Sa’Bﬁﬁ EH‘? torfle cqnfinupusirgl; ekﬁ?@%"‘h‘é@é‘?"mﬂt Srayencsu YoEoNeR: PY ons'
sin@fltahdWuSly AstectiipSot Ak @ﬁgéi Sotefosd i M %e'\éé.lsaty'tl%ee the intrinsic

analysis relies on the abrlity to sort sanplé
Sm@Hﬁﬁ%ﬁ Ethe assay isenbanged 3 associated therewith, during or
after the assay is conpl eted. EXAMPLES EXAMPLE
1- DESqTdeF to fdemiiipehechysh taigetepauencasVitin tash visd geembat diggriminate the
SARSLORAS ah@ rSA‘R‘SVﬁfr? Qraﬁﬁsaffb?ﬁ Eﬂh@tt Jg)gpatﬁ&%?f‘c %ﬁplgg’ﬁrf atfith935ronavirus

The overall rationale int
strajes #6 nlsetblHNA@ﬂlglgmmﬁndtphwesedem artatMSISSAR@ﬂa‘sls agronavitue gene
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ARS- associ at ed CoV
igure I shows the DNA Sequence Alignment of Coronavirus S Genes isolated from

different species.

Figure 2 shows the Phylogenetic Analysis of S Gene.

Figure 3 shows molecular designs for SARS-Associated S Gene.

Figure 4 lists Molecular Designs for S Gene.

Figure 5 shows the DNA Sequence Alignment of Coronavirus E Genes isolated from
different Species.

Figure 6 shows the phylogenetic analysis of E Gene.



M xture Per reaction CHO 15 m 10X PCR Buffer (W)
2.5mMCl (25 M) 4.0 M Plat Tag DNA Pol ( r 1) 0.3
workoodmIE9g 25 nmv) 0.3 m LK259 (10 pnole/m ) 0.BCTUS2004/026380
LK260 (10 pnole/m) 0.5 m Sybr Green DNA (25X) 1.0 m
Target DNA 1.0 ml TOTAL 25.0 ml Smart Cycl er (Cepheid)
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Tenperature ( ©: 95 120 sec Pri mary Amplification
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teussfettip Vs melgowlar designs for S%Sﬁsg@@ecsﬁ Gene.
Mol ecul ar - beacon- based Detection of M Gene Anplicon
(LK258 of SARSassoci ated CoV M xture Per reaction
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Figure 16 list molecular designs for N Gene.

Figure 17 shows molecular designs for Internal Positive Control (IPC).
Figure 18 lists molecular designs for IPC.

Figure 19 shows Molecular Beacon Melting Curves.

Figure 20 shows Uniplex Real-time PCR Amplifications (Serial Dilutions-Dynamic
Range).
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sec Spect
con51st of PCR buffer II (Applied Biosystems), 3 mM MgClp, 0.5 mM (each) dANTP, 10 mM

dithiothreitol, 20 Units ribonuclease inhibitor (Roche Molecular Biochemicals, Indianapolis, IN)
and 80 Units SuperScript II Ribonuclease H-reverse transcriptase (GibcoBRL) in a final volume
of 40 pL. The reactions are then incubated at 42°C for 50 minutes, followed by inactivation

at 70°C for 15 minutes.

Step 3. Real-time PCR amplification of SARS-CoV cDNA is performed using four
primer pairs and five molecular beacons in the same reaction, one primer pair for each viral gene
(amplification of the internal positive control is enabled by one of the primer pairs that was
designed to enable the amplification of one of the for the viral gene targets). Each PCR reaction
consists of 20 pL of cDNA products, 1 x PCR buffer II (Applied Biosystems), 3.5 mM MgClp,
0.5 mM (each) dNTP, 0.4 uM of each primer, and 2.5 Units of AmpliTaq Gold DNA
polymerase (Applied Biosystems) in a final volume of 50 pL. Fifty cycles of amplification
(94°C for 15 seconds, 53°C for 30 seconds, and 72°C for 30 seconds) are performed in an 7700
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or absence of target DNA and the anplicons synthesized
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at | m nut es,

t
TR B LY P P A o L oSt f 5,
thelserflfemEe ih Ithe( sepselstrad 84 ﬂfeycﬁlﬁdi‘ PEner Sf dabA PiAuBstarliafly HiMl}SlEmentary

to ﬁ?gfh &gl bcoBRL d| thiothreitol, 20 Unit
& Pfeisag.f &e AR 65 sfrcee REMRISTERIAD APtispsTTand: @amegymg the
plugitity &aldd btiteSUP et @6ﬂ1ﬂ%mbﬁtaﬂ§|§@(§ﬁn&é's rs‘i‘ﬁﬂ@l’fa%@ously extendlng said
(G bcoBRL) in a final vol une of ~40 ni.

nscri ase
plu ‘Fﬁfg ‘?aﬁ%lr@n%é% feomp thedp irminug of epolepriger tBEynthasize e extension
protiedt tOMBIEImBMa Cﬂgﬂ@ﬂfe Isialds Qfnedfed ?cpeagh Eﬁﬁeﬁkeﬁ&‘ LR 1061 d)]g?ducts, after

Real -t1ne P cDNA, using
sepgra‘goq.ﬁw%}glr complement, sgrviag gsqtemm;'ipes for the mhgﬁls ebatextension product

i mélo%&d A

or HR2: JBf G{J&I’%g% pseé@ﬁ%{auﬁ%?%gg%ﬁg&?ﬁélgl saﬂq?nep slates to

progicesimgleistragied ayoddcalkss, @mpliffitg shidosnglostrag@elGnéleulek bys@reating at

_ 72 Cfor 30,sec) were perforned in
leaég%égfdl%rﬁ}qeaﬂﬁé’ exg{m?ﬁ? uosr'e Bie ngs *P¥her nal cycler

(Appl i ed Bi osyst ens). Results: SARS- C V-specific and

ecul es can be reverse transcri bed,
ancF S kel DB R e el ol e rep ot o il

targbtyse(iikﬂ&es thatVerstpia GafidtioneihdhdiFfucResoid deGuences. The stringency is

nol ecul ar-beacons in real-time PCR assays. Concl usi on:

SARS- C V-specific RNA nol ecul es can be used as

controls in the final assdy. Exanple 8- Miltiplex SARS

CoV-specific and | PC-specific RNA reverse

transcription and nol ecul ar beacon-based real -ti ne FCR

S Purpose : The overall rationale of this experinent

|s to nultlplex t he unlplex SARS—CoVSpeC|f|c and

| pee— g g, p—




failure, cerebrovascul ar accidents, atherosclerotic
heart di sease, chornic obstructive pul nonary di sease,
WO no0as2ve8 Group A streptococcal infection, am PUDUSIVE4/026380
pul monary toxicity, and pul nonary fibrosis. Al
sanpl es were blindl assayed by usng the devel oped
assay (usng all four genes: S, EEMN) and the
specificity was 100% . Ksiazek, T.G, et al., A nove
ated with severe acute respirator

avj ras asso C
reg §p8 fither Rf’mg e ergerawesoef hygq@%azlg? an(bwasilgg by g@difration of the
blﬁ"&t ' Wahen the String&@it c@hditionSfeQE L] ﬁﬁl tﬁesta?%fpﬂﬁf-élcbakc?d scegﬁl%ge is very

of severe acute respiratory syndrone ancet, 200
simga to aEdgic agid seyqryesef angthepgenagspeqficityrefifes eapeeiprobe for the target
ceMicdaabefost. nf ect, 2003. 5(1): p. 69-74. 4. Drosten, C

et al., ldentification of a novel coronaviras in

patients with severe acute respiratory syndrone. N

EnglyHenlYihipi 0 Fore 3AR20) %

et al ., The %%#g %s equen Elseeeo%l &? rt% Selé%ﬁjséefggl atlbget‘ o Yafitions in the
targghmylaigi apd§eq®m®nfbe speRi0By uﬂi&ﬂhl@ﬁ ﬁtﬁl)‘lgerm conﬂ'&ﬁﬁs é4be rbgained.

[act ey |za i on of
e I e s R
targgtrodgamises. Sci ence, 2003. 300(5624): p. 1394-9. 7.
Poon, L.L., et al., Rapid diagnhosis of a coronaviras
associated with severe acute respiratory syndrone
( SARS) mulfiplen atdagunfbds catAtonbbf ibfetesPare Simditineohly examined.

t
Mﬁ% an' Al £ OPEIF/H@&W DAY FHFPIEPEPAITHEs o the dpiggsseginied

thdhéwlﬂPdut{f@I draharthe adigis codgE@et e, | sol ation of a

porcine respiratory, non-enteric coronaviras rel ated

to transm ssible gastroenteritis. Vet Q 1986. 8(3):

p. 257-61. 10. Ruan, YJ., et al., Conparative

full-length genome sequence anal ysis of 14 SARS

coronaviras isol ates and EEoWMBRESt ati ons associ at ed

with putative origins of infection. Lancet, 2003.

361(9371): p. 1779-85. The content of each of the

docunent identified above and cited in the

s pec ERAMPLE 1-Beigme AR S-Co¥xypeeifie mpldcnl hpadoat,eld primers for

herein by reference. for

coronavi rases mhereﬂ%%?ﬁgE?W%pBbgﬁﬁﬁqﬁ%jﬁ%fises

detectants, specific for at | east two genes sel ected

Oﬁ‘*@—%@ Ghoivsralbiienals ip gheglesign Pﬂl@‘)}@Sﬁar bepspas apkolighuclotides

for ﬁﬁl’ AR BsshyMs to 8t §li SRR ethnt Nbiecdlar l%%n@ﬁﬁ?yre of

claim1 wherein the corona virus Is a . 3.
therppdypamiga]lysompptihlpfoowark ér e five-ahplicopRe1tiflexassays

SARS- CoV. 4. The assay of claim 1l wherein the assay is

a ridsiznuiThe mobealanbdasss dvefd ddsigned dothdt@hdyhrd &4 ol yBridize to their

5. The ass of cl 4 wherein the
anggls b RE AR e B e BoKoBHls boumdanciecaly bespomreman n the
closed whiefoatioh. NEhd¥® bﬁ@d&s@éctsb@&@ @dhidved By MRiRgTErGlhv il %‘h@ %emﬁc

@PE ular beacons 7. The assay of ctlaim1 wher
mu £§ exmgdynamge conﬁéera@a;o glecttha tagget seguences, the
idertiPHr 18 mﬁé pe nfet %Fﬁ !

e S P, AR 8 O M S g e
TecORIon §3ARENGSF), %ﬂ@h?deagﬁm@éﬂﬁlann émbmml ecul ar beacon is

| abel ed with the sane fluorophore. 10. The assay of

cl dlarrBlsie beien t(ﬁhé‘dietl’éﬁil}e@allﬂu@d'te e ﬂﬁﬁﬁlglt&léa?ﬁﬁ'ﬂeg biethé PER
a different SARS- CoV gene. ssag claim?7

pnn\’i&‘isear“g RrpRe-tarsst B‘(Pé‘ﬁléﬁ‘t’as Pt?ﬁdtﬂf‘Fe@h%‘bWIFl that ig pvailablg em thednternet.
TheivAirg!tedfiptasittret BAd sdodndd cthfe ptraﬁctﬁﬁm tfe fnlaﬁt: 15388 were
reverse-transcribed and anplified by one of %e prinmer
sets. 12. The assay of claimwherein the inprovenent
further conprises the incll&sion of a fifth nol ecul ar
beacon that is labeled with a different fluorophore
that is specific for the exogenous RNA standard. 13.
The assay of claim 1 wherein the inprovenent further
conprlses RNA |solat|on fron1cI|n|caI sanples 14. The




S Gene LK249
S' - FAM CCCACGCCAGAAGGTAGATCACGAACTACACGTEEG B' - Dubcevl
WO KR40219%' - FAM GCCCACGCCAGAAGGTAGAT CACGAACT AR AT SX80:A2026380

- ' -Dubcyl LK250

5 - CTCTATGTTTATAAGGGCTATCAACCTATAGATGTAGTTCGTGATCTA

CCTTCTGGITTTAACACTTTGAAACCTATTTTTAAGITCCCTCTTGS !

LK251 5' - CTCTATGITTATAAGGCCTATCAACC- S LK251-T7

' - TAATA! TAGGCTCTATGTTTATAAGGGECTATCAACC-S !

caleplskéd By nSig (B PR JoNGISPI by MichpREkerthat s available on
th&NFdBT AAGAACCAAGAGECAACTTAAAAATAGGTITTCG " S-RT

5' - AGCCTGTAAGAA-S' ;. E CGene LK253

5 T R CA AAAGAT ACRORERASR v

- L
aboutFeARE; GRECT,COIGA LSRR CRASGARADMRAT AQBRCHAE6T the probe- target

cyl LK254

y B RGNS A B otk ATt eestap bracons was about
703 GCTTTCGTGGTATTCTTGCTAGT CACACTAGCCATCCTTACTGCGCTT-

LK255 ' - CCGAAGAAACAGGTACGITAATAG ' LK255-T7

5' - TAATACGACT CACTATAGGCCGGAAGAAACAGGTACGTTAATAG

- 3" Gendpsien: | Thovmsmaiehtalsraniymelegufer beacopg g pargtisrmodynamically

: PoRGAC AR R & m@lltipﬁi BARS-Cov assay.

. M Gene LK257

¢ LRC TOLLOWIT) S~ ~-C 10 ec%@%%n%%%%&o%echRS—

CoOSTEAN TaTAE TG TAGAGAEIAGE AT he ' geltiacoek sdeH2Ses 5-8; for the M

o' -CTTGITITCCT GI'GECCAGT CTT GITITGIGCT
e R AN G TN Ao G A AT FOH AT (et
Pofid Téatid] (IPEY 38 Figuteb NGRAd TE.CTCTCECTCTTG * 5' -
TAATACGACTCACTATAGECTTGTITTTCCTCTGECTCTTG -3' LK260 ' -
CAAGCCATTGCAATCGCAATC- ' LK260- RTS' -
AAGCAACGAAGTAGCAAGCCATTGCAATCGCAATC- 3" M RT
' - AAGCAACGAAGTAG ' ;or | PC LK265 5' - FAM
GCCCAJZRMGIAZ- (R GEEBETGIATNASETAGBOGTEBOM oleculaDbbaoohs and the

5 O T ATGTTTAT AR St AP AR LS OPRAYSE T T CTACAGEOCC

AGATGGTAGIATTCTTGCTAGTCACACTAGCCATCCTTACTGCGCTT- S )

L kobuIpgse: dhe-pyerel pHamaneithess ATROAROnS S tojeralgate thp thermodynamic
pr@emgwﬁmﬂm%%Tw CORAGEPER

LK256 5'- AAGCGCAGTAAGGAT A- ' LK256-RT ' -
CXAAPSAGCAGT ACAAGCGCAGTAAGGATGGCTA- ' E-RT ' -

TATTGCAGCAGTAC-S' . 26. A kit containing the reagent

conPedgrt: i Kanedchah@edulaz bedsbh deNGlve HétEridinG twd hibHidg! dnfids

~ O BB T B4 D o " RS R TR CORERG IR Pism 7700

spestipratdsdNe thehadd 8fclesrl 40> <141> <150> 60/ 496, 995 <151>
2003-08-22 <160> 94 <170> Patentln Ver. 3.2 <210> 1

<211> 6 2 mNAS > i - Qnhavif.us <400> 1
. at g%@t%‘x%t F‘iﬁfe;dé%flt gt gla'gz:%e?‘t'otntclg?ft“gg f‘f’?{st%‘%&’%ta‘a?%gt gt gag
by pregarangawe aibédcanaiviag GA el of2Qf) i andécutanbéagbdislved

in £ F B Ml 1 R ORGP s e BEpac oo
oligoRfcleatidg sygstt ¢ri orggifalictabds@t 4 fiful aGRanttation o€ HFAMNIA

ccogttataa gtatftt 240 aagtatacajg cattitattt )

{ ool A es ot GEA T e dEP T AGURGR Obperture, using o
the@@d] apaéiGith theedpacityad andnitbil Hidtd&inc & al iflettid waik adk@kddinearly

,Etac?%ﬁtc% 360 gcttat agag atgatq&igggatttag ccg )
with fipedrom R Cle 4t indee séw fath£aeh ho Bﬁa@ééqsgag: gne minute, and
fluGisBbhcadabmity dat ABshldl RARALAARGA, aat ggcgaga catatgtttg

480 ggtgacgaca gaaaaatacc attctctgta gtacccacag

at aatggtac gaaattattt 540 ggtcttgagt ggaatgatga

ctatgttaca gcctatatta gtgdi8gagtc tcaccgtttg 600

aat atcaata ataattggtt taacaatgtt acactcctat actcacgtac

aagcaccgcc 660 acgtggcaac acagtgctgc atatgtttat

caaggtgttt caaattttac ttattacaag 720 ttaaat aaaa

ccgctggctt aaaaagctat gaattgtgtg aagattatga atactgcact

— o~ .. o oy e e




tttaacaatt ggtttatgct tacaaacagc tccacttttg ttagtggcag
atttgtaaca 900 aatcaaccgc tgctagttaa ttgcttgtgg
weeaghgirega gttttggecgt cgcagcacaa 960 gaatttt geCT/US2004/026380
ttgaaggtgc tcagtttagc caatgtaacg gtgtttcttt aaataataca
1020 gtagatgtta ttagatttaa ccttaatttc actacagatg
tacaatctgg catgggtgct 1080 acagtatttt cactgaatac
aacaggcggt gtcattcttg agatttcttg ttataatgac 1140

aca tg.agtcgagttt ctacagttat t gaaattc cattcggcgt
aac %g!?@g g"hi gﬁel%t}gafi &‘&1“%%@5%5&6@3 %@&C& RIEBES Yge
602CAAFTCihb thedfthiad] Ui, A thedBtedle iRt &RiptiaPOitiGt @9t 97 £30C; the theoretical
aggaaattgc tattagtaag tggggacatt tttatattaa tggttacaa
Tri gftbe probe tarsgtybbridg es aloui63 +§t;tagd the shagotticslt Baadfithe stem hybrid of
a { tgcta 1380 gcattttgga caattgctta
th% glg%%@éﬁ%gcogg 3’6%12%% gthT agt acaagt tgaaaacaca 1440

gctattaaaa aggtgacgta ttgtaacagt cacattaata acatcaaatg
t t ctCeaglasion: 1Bplesignagomismptchite)erantanslepylar beacovrwat determined to

t t 1 agagtatt

oot PacGaR- PLATRIL 1tk B A d R AT B il Pip o
togepire irca fivgganeplgen agdiplaBARSHCadggtayacc at agcct cac

cattaagtaa catcacacta 1680 ccaat gcagg at aat aacat

agagugdsaTht Hefink COives Sl BAMERAA Yeh&AThAd B mblcdMar beacon-target

ttcattcca cttgcaaaag ttctttatgg gataacaatt ttaattcagc
hyBidy axe shomm in Bisoregt t t agacg ccacaget gt t at aaaaact

ggtacttgtc ctttctcatt tgataaattg 1860 aataattact

taacttttaa caagttctgt ttgtcgttga atcccgttgg tgccaactgt

1920 aagttagatg ttgccgcccg tacaagaacc aat gagcagg

tttt Eygapl X+t TmEphk SARSLEIVatiail ahd BQ Pﬂfngﬂﬁlﬂggfgns, using SYBR
cat agt gggt gtaccgtctg ataatagt ttf{gcacgat

t t gt cagt gt tgcactté%%wﬂf% V&&é@%a HH%@B%ata t at at ggt ag
aactggtgtt 2100 ?gtattatta gaaaaact aa cagcacacta

ct t Bapgwee The averell sdianale plthese axpeain®1B (s ygvglaste thgtPCR primers and

pCRAGGEAbLAa aaatgttagt gatggtgttg tctactctgt aacgccat gt
2220 gatgtaagtg cacaagctgc tgttattgat ggtgccatag

ttggagct acttccatt 2280 aatagtgaac tgttaggtct )
aac ﬁ—'ga;lgd’rg?:“i’a%@%%ﬁi’vcieﬁﬁ'ts?etcf@acé‘ngP&?‘H&tfé‘@g%4(§Ynthetlc target
DNA abstised! PCREGCAGRIVEre SAHRRBd 6ty DYERAFARERR T IREART SR ler
tattgattgt 2400 gaacctatca taacatattc taatataggt
(Cﬂ??¥@taaaa atggagcttt ggtttttatt 2460 aacgtcacac
attctgatgg agacgttcaa ccaattagca ccggtaatgt cacgataccc
252Materialaa Th¢ PER ptaidalsctrg thogmdn gie foliavihgdhitigagg
tttacactac accagtttca 2580 atagactgtg caagat acgt
tt ??’I(g t .,aacccaagat gcaataagtt attaacacaa 2640
ta%& t %ﬁﬁcatgtcaaac tattgagcaa gcgcttgcaa tgggtgccag
acttgaaaac 2700 atggagattg attccatgtt atttgtttcg
gaaaatgccc ttaaattggc atctgttgaa 2760 gcattcaata
gt acggaaaa tttagaccct atttataaag aatggcctaa cattggtggt
2820 tcttggctag gaggtttaaa agatatattg ccatctcata
at agcaaacg taagtaccgc 2880 tcggctat-ag aagactt gct
ttttgataag gttgtaacat ctggcttagg tacagttgac 2940
gaagattaca aacgttctgc aggtggttat gacatagcbg acttagtgtg
bgcacgat at 3000 tacaatggca tcatggtgct acctggtgta
gct aat gat g acaagatgac tatgtacact 3060 gcatctctta
caggtggtat aacattaggt gcacttagtg gtggcgcagt ggctatacct
3120 tttgcagtag cagttcaggc tagacttaat tatgttgctc
tacaaactga tgtattgaac 3180 aaaaaccaac aaatcttggc
taatgctttc aatcaagcta ttggtaacat tacacaggca 3240
tttggtaagg ttaatgacgc tatacatcaa acatcaaaag gtcttgctac
tgttgctaaa 3300 gcattggcaa aggtgcaaga tgttgttaac
acgcaaggtc aagctttaag ccacctaaca 3360 gtacaattgc
aaaacaattt tcaagccatt agcagttcta ttagtgacat ttataacagg
3420 cttgatgaat tgagtgctgd4tgcacaagtt gacaggctga
ttacaggacg acttacagca 3480 cttaatgcat ttgtgtctca
gactttaacc agacaagcag aggttagggc tagtagacaa 3540
cttgctaaag acaaggttaa tgaatgcgtt aggtctcaat cccagagatt
tggattctgt 3600 ggtaatggta cacatttgtt ttcacttgca

oy ey a2 a4 a o4 oa NS SN T




cttgagtgga atgatgactt tgttacagct tatattagtg gtcgttctta
tcacttgaac 600atcaatacta attggtttaa caatgtcaca
wa@raosogt’ag t cacgctcaag cactgctacc 660 tgggaat aPEr/US2004/026380
gtgctgcata tgcttaccaa ggtgtttcta acttcactta ttacaagtta
720 aataacacca atggtctaaa aacctatgaa ttatgtgaag
attatgaaca ttgcactggc 780 tatgctacca atgtatttgc
tccgacatca ggtggttaca tacctgatgg atttagtttt 840
aacaattggt tcttgcttac aaatagttcc acttttgtta gtggcaggtt
t gt aacaaat 900 caaccattat tgattaattg cttgtggcca

(A)'SXBR @ibbnbaged WeldticiD6RS BURAARPHcbh (LRDS0) ¢t SARS-

aaEgbared caM t agccaa tgtaatggtg tgtctttaaa taacacagtg
1020 gatgttatta gattcaacct taatttcact gcagatgtac

aatctggtat gggtgctaca 1080 gtattttcac tgaatacaac

aggt 9ot gifixigkd Ctt gaaa tttcatgtta tmgtgagpna 1140
gt gagt gagt ctagttctta cagttatggt daaatcccgt tcggcataac

t gacggacg 200 cgatactgtt atgtactttaufqatggcaca

gctcttaa /Fltaccaccc 1260 gt aaagg

aaatt gct ‘Zéyggccattttt ataf%g gg ttacaatttc
ta

1320 ttt ctat ttgtatatcﬁ' aatttaa
ccactggt O ttttggacad-8thqttacac

at cgt at a N ag tacaagttga aaadhdabct 1440
attaaaaaL§25@éﬁymaobgﬂlaacagtcac att &b gdca ttaaatgthc
t caact t atK235010 muoblaaptly t ga at aat ggat t0.5tat cctgtt

gct t caaggbe@meaduiA (28t t aat aag 1560 .@qtigt t gt gt
tattacct agrget DN caca tacaccgctg tcaat@tgac cattgatctt
1620 ggtatgaagc ttagtggtta tggtcaaccc atagcctcga

cact aagt ggTa@t cacacta 1680 ccaatgcaggzéb?@caatac
tgatgtgtac tgtattcgtt ctaaccaatt ctcagtttat 1740
gttcattcca cttgcaaaag ttctttatgg gacaatattt ttaatcaaga
ct gcacggat ﬁ@gg acagct gt tataaaaact
ggtacttgtc c???“?égéé S@ ttg 1860 aacaattact
tgacttttaa caagttctgt ttgtcgttga gtcctgttgg tgctaattgce
1920 aagttt gakgpehdig@éngansgle Acangaacc aat gagcagg
ttgttagaag t[ejed At gt a 1980 at at at gaag aaggagacaa
cat agt gggt c tct ataatagcg tctgcacgat 2040
ttgtctgtge téiékg?ag% et ﬂ+~+ﬂﬂ% ~at8uvuata tat-at-ggtag
aactggtgtt 2100 ggtattatta gacgaactaa cagtacgct a
cttagtggct tatattacac atcactatca 2160 ggtgatttgt
taggctttaa asatagtdnpgtatgat ggt ghca tttattctgt gacgccat gt
2220 gat gt aggeie: Bacaagcggc tgttattgat ggtgccatag
ttggagctat ¢ tccatt 2280 aacagf t gt t aggt ct
aacacattgg c&mmﬁ?acac ctaattttta3g? @E&&&m3340
at atat aatt ae&ckagt ga gaggactcgnzggcamtgcaa tt gacagt ga
cgatgttgat 2400 tgtgaacctg tcataaccta ttctaatata
ggtgtttgta asaatggtge—tttggtttit+—2460—~attaacgtea
cacattctga cggagacgtg caaccaatta gcactggtaa tgtcacgata
2520 cctacaaatt ttactatatc tgtgcaagtt gaatacatgc
aggtttacac tacaccagta 2580 tcaatagatt gtgcaagata
cgtttgtaat ggtaacccta gatgtaacaa attgttaaca 2640
caatatgtgt ctgcatgtca aactattgaa caagcacttg caatgggtgc
cagacttgaa 2700 aacatggagg ttgattccat gttgtttgtc
tcggaaaatg cccttaaatt ggcatctgtt 2760 gaggcgttca

at agt acaga aaattbagat cctatttaca aagaatggcc tagcataggt
2820 ggttcttggc taggaggtct aaaagatata ctaccgtccc

at aat agcaa acgtaagtat 2880 ggttctgcta tagaagattt
gctttttgat aaagttgtaa catctggttt aggtacagtt 2940

gat gaagatt ataaacgttg tactggtggt tacgacatag cagacttggt
gtgtgctcaa 3000 tattacaatg gcatcatggt tctaccaggt

gt agctaatg ctgacaagat gactatgtac 3060 ' acagcatcac
ttgcaggtgg tataacatta ggtgcacttg gtggtggcgc cgtggctata
3120 ccttttgcag tagcagtacalggctagactt aattatgttg
ctctacaaac tgatgtattg 3180 aat aaaaacc aacagat cct
ggctaatgct ttcaatcaag ctattggtaa cattacacag 3240
gcttttggta aggttaatga tgctatacat caaacatcac aaggtcttgc
cactgttgct 3300 aaagcgttgg caaaagt gca agatgttgtc




caacggttaa acgtagtcgt taatggatac ccatactcca tcacagttac
aacaacccgc 360 aattttaatt ctgctgaagg tgctattata

WO g@anet7g8 a agggctcacc acctactacc 420 accacagaRCT/US2004/026380
ctagtttgac ttgcaattgg ggtagtgagt gcaggttaaa ccataagttc
480 cctatatgtc cttctaattc agaggcaaat tgtggtaata
tgctgtatgg cctacaatgg 540 tttgcagatg aggttgttgc
ttatttacat ggtgctagtt accgtattag ttttgaaaat 600

t ggt ct cactgtcac atttggtgat atgcgtgcga caacattaga
( emfg%gm@@wgmgt-aw%angmﬁacgawzso) of SARS-
gt agttatta tagggttaat 720 aat aaaaatg
gtactaccgt agtttccaat tgcactgatc aatgtgctag ttatgtggct
780 aatgttttta ctacacagcc aggaggtttt ataccatcag
attttagttt taataattgg 840 ttccttctaa ctaatagctc
cacgt t ggMixtHig ggt aaat tagttaccaa deeigeagjiona 900
ttagttaatt gcttatggcc agtccctagc tttgaagaag cagcttctac
attttgttdH2060 gagggtgctg gctttgat ca @7 gat ggt
gct gttt t a@X RCRABufet@oX)agacgt catt 102Q.mgot t caacc
ttaatttt ayOlaesaaVipt a caat caggt a agggt@prac agtgttttca
1080 tt gPREFEADNAPEI @A HY) cact ctt gag gf tcat gtt
atacagtgangqgghqg?gc 1140 tttttcagtqlggggtgaaat
tccgttcogrogt 6&@% l)gaccacggta ctgtfacgta 1200
cact at aa gzzgégggﬁ?F}ﬂfa?gtat:ta ggag&igﬁaf fafftagtgt
caaggaga agt a agt ggggccd” ata
aat ggt t abS2at £Ee ‘ﬂé POt cot - 1326- attgta
tatctttt 289t Pd4ccact ggt gatagtg acgtt@t#t g gacaat agct
1380 tacacatcgt acactgaagc attagtacaa gttgaaaaca
cagct at t 88 TAkaggt gacg 1440 tatt gt aat a2gPehicgtt aa
taacattaaa tgctctcaaa ttactgctaa tttgaataat 1500
ggattttatc ctgtttcttc aagtgaagtt ggtcttgtca ataagagtgt
tgtgttacta 1Se@rcCyderdCepheidacacat ac cattgttaac
ataactattg gtcttggtat gaagcgtagt 1620 ggttatggtc
aacccatagc ctcaacatta agtaacatca cactaccaat gcaggatcac
1680 aacaccvgy’}fei’aﬁ'faﬂ%ﬂrff’zme‘}cfw@tfof'rf gac caattttcag
tttatgttca t|P€Fatttgc 1740 aaaagtgctt tatgggacaa
tatttttaag quaaaeipgas eggacgttt tesagatmeaaca 1800
gctgttataa aaactggtac ttgtcctttc tcatttgata aattgaacaa
ttacttaact 1860 tttaacaagt tctgtttgtc gttgagtcct
gttggtgcta ak%gtqaog%m}gatgtagct 1920 gcccgtacaa
gaaccaat ga geaggtts ag at gt aatata tgaagaagg
1980 gacaacat’dy tgggt gt acc gtctgataat agtggtgtgce
acgatttgtc jomget@acac 2040 ctagattccissgcacagatta
caat atatat ggialidactg gtgttggt at? 1at {xeaadra 2400
act aacagga ggctacttag tggcttatat tacacat cac t at caggt da
tttgttaggt 2160 tttaaaaatg ttagtgatgg tgtcatctac
tctgtaacgc catgtgatgt aagcgcacaa 2220 gcagctgtta
ttgatggtac catagttggg gctatcactt ccattaacag tgaactgtta
2280 ggtctaacac attggacaac aacacctaat ttttattact
actctatata taattacaca 2340 aat gatagga ctcgtggcac
tgcaattgac agtaatgatg ttgattgtga acctgtcata 2400
acctattcta acataggtgt ttgtaaaaat ggtgcttttg tttttattaa
cgt cacacat 2460 tctgatggag acgtgcaacc aattagcact
ggt aat gt ca cgatacctac aaactttacc 2520 atatccgtgc
aagtcgaata tattcaggtt tacactacac cagtgtcaat agactgttca
2580 agatatgttt gtaatggtaa ccctaggtgt aacaaatt gt
taacacaata cgtttctgca 2640 tgtcaaacta ttgagcaagc
acttgcaatg ggtgccagac ttgaaaacat ggaggttgat
2700t ccatgttgt ttgtttctga aaatgccctt aaattggcat
ctgttgaagc attcaatagt 2760 tcagaaactt taga cctat
ttacaaagaa tggcctaata taggtggttc ttggctagaa 2820
ggt ct aaaat acatacttcc gtcccataat agcaaacgta agtatcgttc
agcbat agag 2880 gacttgctttl16ttgat aaggt tgtaacatct
ggtttaggta cagttgatga agattataaa 2940 cgttgtacag
gtggttatga catagctgac ttagtatgtg ctcaatacta taatggcatc
3000 atggtgctac ctggtgtggc taatgctgac aaaat gacta
t gt acacagc atcccttgca 3060 ggtggtataa cattaggtgc
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at gaaaaaat tatttgtggt cttggttgta atgccattga tttatggaga
caagtttcct 60 acttccgtag tttccaattg cactgatcaa
WO gtogoeeige t atgtggctaa tgtttttact 120 at act accB@I/US2004/026380
gaggctttat accatcagat tttagtttta ataattggtt cctcctaact
180 aatagctcca cgttggttaa tggtaaatta gttaccaaac
agcctctatt agttaattgc 240 ttatggccag tccctagcett
t gaagaagta gcttctacat tttgttttga aggtgctgac 300
tttgatcaat gtaatggtgc tgttttaaat aacactgtag acgtcattag
(C) SYBRtGresut-based Datectionwifs Genet Atrpdizont (TF3GIrRERT-Amplicon)
ggtgctacag tgttttcatt gaacacaacg 420 ggtggtgtca
ctcttgaaat ctcatgttat aatgatacag tgagtgattc gagcttttcc

480 agWib@urgéot g aaattccgtt cggcgtqaggﬁﬁﬁmggaccac
ggtactgtta cgtactctat 540 aatggcdcag ctcttaa

tctag ttaccaccta gtgtcaagga gat att 600
Qﬁ@ gg?itct ttagcacatt

agt aa ttta tattaatggt tac
tcct agﬂg’?cg%a% (8% ctt ttaat4fdhc tactggt gat
agt gadyget 2(?5ﬂg@gcaat agcttacaca 7204.0qdt acact g

aagcatRlagTaqONgPoy g Uatibacaget a tt a@dadt gt gacgt at t gt
780 aaiNIDP (26 gniVy aat aacat taaatgctcu)g cttactg

ctaatnggﬂ ??Qﬁ@?ﬁﬁé O tatcctgttty P caagt ga

aght gq_tkfé %Lr«:@ gttgtgtt actacctagc 900

tttct § acat aact atﬁ? tBttg gtatgaagcg
tagtg%? ca tagcctcaac cﬂbagtaac

att acatﬁrﬁ@t @M’t gcagga taacaacaac 102b0Ogpk gt gt act
gtgttcgttc tgaccaattt tcagtttatg ttcattctac ttgcaaaagt
1080 gi@TARtggg acaatgtttt taagcgaaa@simgiacggacg
ttttagatgc cacagctgtt 1140 ahaaaaactg gtacttgtcc
tttctcattt gataaattga acaattactt aacttttaac 1200
aagttctgttshgﬁpg &g@g:éﬂg&ggtggt gctaattgta agtttgatgt
agctgcccgt 1260 acaagaacca ‘at gat caggt tgttagaagt

t t gt at gt acoNAderdngaogfeERGRagheREC 1320at agttggtg

taccgt ct gfcyeaaf agr ggt ttgcacgatt tgttagtygct—acacctagat
1380 tcgt cacag attacaat at atatggtaga actggtgttg

gt at t at t agPRRASREPHEE 440 agglegat A80set agt ggett
atattacaca tcactatctg gtgatttgtt aggttttaca 1500
aatgttagtg atggtgttat ctactctgta acgccatgtg atgttagcgc

acaagcagct, 1560, att atfgatg gtaccatagt tggggctatc

acttccattq;qeqgPgaa%%—@ﬁ44ﬁﬁﬁ4nqi—;620_acacaLtﬂnn
caacaacacft faatttttat tactactcta tatataatta cacaaat gat

1680 aagaplecgkagongcact ccaat tggemgt aatsegacgttgatt
gt gaacct g A”?,ea‘t"&acct at 1740 tct a¥cat agsegtSgictra @ aa
aaat ggt gcl- PGyt tttta ttaacgt c& Qcdt¥Et gat 1800
ggagacgt gr aaccaattag cactggtaac gtcacgatac ctactaactt
tactatatcc 1860 gt gCaagicg aatacatrtca ggttrtacact
fordbe #gGenecaat agact g ttcaagatat 1920 gtttgtaatg
gcaaccctag gtgtaacaaa ctgttaacac aatacgtttc tgcatgtcaa
1980 actattgagc aagcacttgc aat gggtgcc agacttgaaa
acat ggaagt tgattccatg 2040 ttatttgttt ctgaaaatgc
ccttaaattg gcttctgtcg aagcattcaa tagttcagaa 2100
actttagatc ctatttacaa agaatggcct aatataggtg gcttttggct
agaaggtcta 2160 aaatacatac ttccgtccga taatagcaaa
cgtaagtatc gttcagctat agaggacttg 2220 cttttttcta
aggttgtaac atctggttta ggtacagttg atgaagatta caaacgttgt
2280 acaggtggtt atgacatagc tlyacttagta tgtgctcaat
actataatgg cattatggtg 2340 ctacctggtg tggctaatgc
t gacaaaat g actatgtaca cagcatccct cgcaggtggt 2400
ataacattag gtgcacttgg tggaggcgcc gtggctatac cttttgcagt
agcagttcag 2460 gctagactta attatgttgc tctacaaact
gat gtattga acaaaaacca gcagatcctg 2520 gctagtgctt
ttaatcaagc tattggtaac attacacagt catttggtaa ggttaat gat
2580 gct atacatc aaacatcacg aggtcttaca actgttgcta
aagcatt ggc aaaagtgcaa 2640 gatgttgtca acacacaagg
tcaagcttta agacacctaa cagtacaatt gcaaaataat 2700
ttccaagcca ttagtagttc tattaghgac atttataata ggcttgatga
attgagtgct 2760 gatgcacaag tcgacaggct gatcacagga




ctcaattttg aagaaaacct tagacgtgga accattttgt ttaaaacatc

ttatggtgtt 420 gttgtgtttt attgtaccaa caacacttta
W@raosozJot g at gct cacat accatttggt 480 acagttt t BCI/US2004/026380

gcaattttta ttgctttgta aatactacta ttggcaatga aactacgtct

540 gcttttgtgg gtgcactacc taagacagtt cgtgagtttg

ttatttcacg cacaggacat 600ttttatatta atggctatcg

ctatttcact ttaggtaatg tagaagccgt taatttcaat 660

gt cactactg cagaaaccac tgatttttgt actgttgcgt tagcttctta

(A) SYBR Greegtbasexd Detection af & GgheAmplicont(LK254) of SARS-associated

CoMt ataattt attgcaactc tgttattaac 780 agact gagat

gtgaccagtt gtcctttgat gtaccagatg gtttttattc tacaagccct

840 attcaatccg ttgagctacc tgtgtctatt gtgtcgctac

ct gt t hakgpet @aaacatacg 900 tttatt qjﬁtr?égﬁ ?ggt tga

cttcaaacCt cagagtggcg gtggcaagtg t 960

tatcct g gtgttaatat tacactggcc aat}ttaatg aaact aaagg
gcectt tgtédt 1020 gtt‘g}acacat cacact t cal Haccaaat ac

gt t gct ReBufter 4408t t ggt aggt gg 10805 #ft gct agt a
tt aac Maglg (2ampcecct ttttcttttg gcah@glitaa taactttgtt
1140 P4attT4pDOEA BDEUGFYt ttcget aaqpu3gat at acccg

gtggtkmggscgaﬁgﬁftata 1200 gtggctaaQi3g@gcttatag

taagt q %(QBﬁﬁﬁﬁg G{ cattgtatgt ttQ} agt 1260

gat gg %g gﬁg cgtcccacaa cct téagg gtgttagttc
cttta ( 2Uq§g attgg acaaat gt tidaat at aat

at t t ayRf Fread ANRY@®Xhggt gt tatt 13800cgcgt t agea

at gacderget DNAt aat gga attacgtaca catic@adttc aggt aacctt
1440 ctgggtttta aagatgttac taagggcacc atctactcta

tcact qQTAL taacccacca 1500 gatcagcttgspgtttatca
gcaagctgtt gttggtgcta tgttgtctga aaattttact 1560
agttacggct tttctaatgt tgtagaactg ccgaaatttt tctatgcgtc
caat ggcact cagacgctgt tttaacttat

tct agttttgségét&#(g%g@éa{%;é?ddgttct 1680 ataattgctg
ttcaaccacg taatgthtca tatgatagtg tttcagctat cgtcacagct
1740 aatt tl.ﬁlk%ter@tuta@%én ﬁctkgtlglgaccac;t t ngt ccagg
ttgagtatt fz ae
ttgctccacf 'tatgtttgca atggtaatgt gcgctgtgtt 1860
gaatt gct t derefeagéradraCCrt ct gct t & aaamstat t g aagacgcctt
aagaaat agc 1920 gccaggctgg agtctgcaga tgttagtgag
ahgctcactt ttgacaagaa agcgtttaca 1980 cttgctaatg
ttagtagttt tggtgactac aaccttagca gcgtcatacc tagcttgccc
2040 acaadi'gH¥ Amgfifeaformt ggc t ggt cgcagf ¢ gecat agaag

acat act t tjo¥de&§eaaactt 2100 gttacttctg gacttggcac

t gt ggacygcae@aeiacaaaa agtgcact gagogeittcc 2160

at bgct gacfanregiget t gt gc t caat at t sde caatpge apektea dnggt tt t gecC
t ggcgt cggEXPIPO gat gct gaac gaaldj§ccitseqt at acaggt
tctttaatt|g gtggaattgc tttaggaggt 2280 ctaacatcag
ccgt t t caat—accattttcattagcaattc—aggeacgttt—aaatt
2340 gcattgcaga ctgatgtttt acaagaaaat cagaaaattc
ttgctgcatc ttttaacaaa 2400 gcaatgacca acat agt aga
tgcctttact ggtgttaatg atgctattac acaaacttca 2460
caagcc stac aaacagttgc tactgcactt aacaagatcc
aggatgttgt taatcaacaa 2520 ggcaactcat tgaaccattt
aacttctcag ttgaggcaga attttcaagc tatctctagc 2580
tctattcagg ctatctatga cagacttgac actattcagg ctgatcaaca
agt agat agg 2640 ctgattactg gtagattggc tgctttgaat
gtattcgttt ctcatacatt gactaagtac 2700 actgaagttc
gtgcttccag acagcttgca caacaaaaag tgaatgagtg tgtcaaatcc
2760 cagtctaagc gttatggctt cbgtggaaat ggcactcaca
ttttctcaat tgttaatgct 2820 gctcctgagg ggettgtttt
tctccacact gtcttgttgc cgacacaata taaggatgtt 2880
gaagcgt ggt ctgggttgtg cgtbgatggt acaaacggtt atgtgttgcg
acaacctaat 2940 cttgctcttt d€aaagaagg caattatt at

agaat cacat ctcgcataat gtttgaacca 3000 cgtattccta
ccatggcaga ttttgttcaa attgaaaatt gcaatgtcac atttghtaac
3060 atttctcgct ctgagttgca aaccattgtg ccagagtata
ttgatgttaa taagacgctg 3120 caagaattaa gttacaaatt
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aat gacacct ccgtcattct tgctgaaggc tcaattgtac ttcatactgc
tttaggaaca 1020 aatctttctt ttgtttgcag taattcctca
w@aiosotioat t tagccatctt tgccatacct 1080 ct gggt geCHUS2004/026380
ctgaagtacc ctactattgc tttcttaaag tggatactta caactccact
1140 gtttataaat tcttggctgt tttacctcct actgtcaggg
aaattgtcat caccaagtat 1200 ggtgatgttt atgtcaatgg
gtttggctat ttgcatcbcg gtttgttgga tgctgtcaca 1260
attaatttca ctggtcatgg cactgacgat gacgtttcag gtttctggac
catagcatcg 1320 actaattttg ttgatgcact catcgaggtt
caaggaactt ccattcagcg tattctttat 1380 tgtgatgatc
ctgttagcca actcaagtgt tctcaggttg cttttgacct tgacgatggt
1440 ttttacccca tctcttctag aaaccttctg agtcacgaac

@ M e G A it r o

Ctta g ccaatctcgt tgcatctgac actactatca atgggtthag
ttctttctgt 1620 gttgacacta gacaatttac cattacactg
ttttataatg ttacaaacag ttatggttat 1680 gtgtctaaat
cacaggatag taattgtcct ttcaccttgc aatctgttaa tgattacctg
1740 fBagca aattttgtgt ttcaad@etgeactiantggctg
gtgcttgtac catagatctt 1800 tttggttacc ctgcgttcgg
tagt ggiH0t aagttgacgt ccctttattt tcapysasa 1860

aaaggyeRFCH Bakdaehg0 cacgcct aaa ccqg;hgaag gt at cacaga
cgtttgj éf( %zhftgactctgg atgtgtgtggoc agt at act
atcta cf a tattatt 198D &cccttacaa
at t ct agkatad Eg?ggggfugegtattata cattPdhttc tggacagttg
2040 G642 gaatgtcac tagtggtgd@3gdttattctg
t cacgddR59 ({1Oqmolefidh 2100 gagcaggct@badt at gt t aa
t gat gdik258 (JOgmadletip tttctagttt gt @aadtcc 2160
act tt | %268 BéaADAU9IIHNE ctggt ttgidgtgcc attctaatga
cggct t QA0 tot gggg%%yct gt gttgcg?tggﬁi'gt agt aac
at aggt gt gtaaatctgg cagtattggc 2280 t'atgttccat
ctcag ccaagt caag attgcaccca cgg ct gg gaat att agt
2340 ggiggcacca actttagtat gagtattagéégdﬁgaatatt
tacagcttta caacacgcct 2400 gttagtgttg attgtgctac
atatgtttgt aatggtaact ctcgttgtaa acaattactc 2460
acccagtacdﬁwﬁgdggﬁ%n@ianhﬁyﬁccata gagt cagcat tacaactcag
cgctaggctt 2520 gagtctgttg aagttaactc tatgcttacc
atttctgaag aggctttaca gttagctacc 2580 atcagttcgt
t t aat ggt gPM QematustiordcEneme detivatian g t gct gggt gc_ttccgt gt ac
2640 gat c[v¢peda gt ggcagggt ggtacaaaaa aggtctgtta

ttgaagactnggﬂ$$;£@§&cg7oo aaagf ggt {5 Gt aat ggcct

D700

t ggt act gt t—gatgaagact—ataagcgctg—ttctaatggt—2766
cgctctgtgg ctgatctagt ctgtgcgcag tattactctg gtgtcatggt
actacctggc 2820 gttgttgacg ctgagaagct tcacatgtac

agt gcgt ct erimsphaggtagén t at ggcgcta 2880 ggaggt at aa
ctgctgcagey@deatl T gcCl ttragctatyg ctygttTtaaygTt gagactTtaat
2940 tatcttgctt tacagacgga tgttétac%% cggaaccagc
aattgcttgqePydfctttt 3000 aacfXtgclret t aat at

aactt cagcg:{f;, tgagagtg tt aaagag&?aﬁ&ﬁé@%‘%ﬁ'&%w
acttccaagg gtttgaacac tgtggctcat gcgcttacta aggttcaaga
gogttgttaat 3120 tcgcagggtt cagctttgaa ccaasttacc

gt acagct gc aacacaactt ccaagccatt 3180 tctagttcta
ttgatgacat ttattcccga ctggacattc tttcagccga tgttcaggtt
3240 gatcgtctca tcaccggcag attatcagca cttaatgctt
ttgttgccca aaccctcact 3300 aagtatactg aggttcaggc

t agcaggaag ctagcacagc aaaaggttaa tgagtgcgtc 3360

aaat cgcaat ctcagcgtta cggtttttgt ggtggtgatg gcgagcacat
tttctctctg 3420 gtacaggccg cacctcaggg cctgctgttc
ttacatacag tacttgtacc gggtgatttt 3480 gtaaatgttc
ttgccatcgc tggcttatgc gttaatqggtg aaattgcctt gactctacgt
3540gagcctggct tagtcttgtt tacgcatgaa cttcaaactt
atactgcgac ggaatatttt 3600 gtttcatcgc gacgtatgtt

t gaacct aga aaacctaccg ttagtgattt tgttcaaatt 3660
gagagttgtg tggtcaccta tgtcaatctg actagcgacc agctaccaga
tgtaatccca 3720 gattacatcg atgttaacaa aacactt gat
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aatccacttg ctgaactcaa atgctctgtt aagagctttg agattgacaa
aggaatttac 900 cagacctcta atttcagggt tgttccctca
wQoagargps g tgagattccc taatattaca 960 aactt gt geCI/US2004/026380
cttttggaga ggtttttaat gctactaaat tcccttctgt ctatgcatgg
1020 gagagaaaaa aaatttctaa ttgtgttgct gattactctg
tgctctacaa ctcaacattt 1080 ttttcaacct ttaagtgcta
tggcgtttct gccactaagt tgaatgatct ttgcttctcc 1140
aatgtctatg cagattcttt tgtagtcaag ggagatgatg taagacaaat
agcgccagga 1200 caaactggtg ttattgctga ttataattat
(C) SYERGrperabased BDetection of € Gehet AmpliednqT79&hHIRP-Amplicon)
at act aggaa cattgatgct acttcaactg gtaattataa ttataaaPat
1320 aggtatctta gacatggcaa gcttaggccc tttgagagag
acatatctaa tgtgcctttc 1380 tcccctgatg gcaaaccttg
caccc gctcttaatt ghtattggcc @&t taaatgat 1440
tatgg?@ reacaccactac tggcattggcgé%ﬂﬁﬁ&éht acagagtt gt
agt act t 1500 tttgaacttt taaatgcacc ggccacggtt
t gt gg a aattatccac tgaccttatt 156t Bagaaccagt
gt gt cd4KRCR Baffant¥ @8k ggactcactg gt atfght gt gttaact cct
1620 tMg€hg2agiMpatttcaacc atttcaacapOtitggcegtg
at gt t (RtatgPad DNPaPb U;ﬁso tccgttcgagagfjcct aaaac
atctgwﬁp(égmfat t caccttgcetc tttfg9gggt 1740
{

gt aagt ) acaaat gct tcatftgaag ttgctgttct
at atcL%z%’% é%%ja%g%%%ggca ctgatgttt gt cagcaat t
cat gc - @ &1hgct t ggcge 186B5atlat at t ct a

ct ggaa®a£regn ANA 32X hct caagcag getlg® it at aggagcet gag
1920 dargeiddblda cttcttatga gtgcgacatt0gdt attggag
ctggcatttg tgctagttac 1980 catacagttt ctttattacg

. tagtaqizpgl caaaaatcta ttgtggctta tacggbghct 2040
ttaggtgctg atagttcaat tgcttactct aataa dcca ttgctatacc
tactaacttt 2100 tcaattagca ttactacaga agtaatgcct

gtttctatg tagattgt 2160 aatatgtaca

tct gcggaggsrﬁ%@%éa‘ia@e%g’tegcgt aatt tgcttctcca atatggtagc
2220 ttttgcacac aactaaatcg tgcactctca ggtattgctg

Ct gaacagyan, baRAREMEEAAE Rl g 220t 9t tcgct caagt
caaacaaat &

23409gqt tt 4att tttcacaaat attacctgac cctctaaagc

caact aagagargt Timbdrdtuset £ C2400 gaggmactt gmsécct tt aat aa

ggt gacactc gctgatgctg gcttcatgaa gcaat at ggc 2460
gaatgcctag gtgatattaa tgctagagat ctcatttgtg cgcagaagtt
caatggactt 2520 acagtgttgc cacctctgct cactgatgat

at gat t gct §EY 4CREeH% t gct ctagtt 2580 agtggtactg

ccact gct g§¥%&Fghacattt ggtgctggeg ctgctcttca aatacctttt
2640 gct dbbgeaadniggcatatag gttgaatggg attggagtta
cccaaaat gtnregitoct at gag 2700 aacsaaadGeAnbia@ncaa
ccaattt ag&#gigdgcgatt a gt caaatt wacCag#sbcactt 2760
acaacaacgt caactgcatt gggcaagctg caagacgttg ttaaccagaa
t gct caag
aattttggtg caatttcaag tgtgctaaat 2880 gatatccttt
Hpagarid S t @aagt cgag gcggaggt ac aaattgacag gttaattaca
2940 ggcagacttc aaagccttca aacctatgta acacaacaac

t aat cagggc tgctgaaatc 3000 agggcttctg ctaatcttgc
tgctactaaa atgtctgagt gtghtcttgg acaat caaaa 3060
agagttgact tttgtggaaa gggctaccac cttatgtcct bcccacaagc
agccccgcat 3120 ggtgttgtct tcctacatgt cacgtatgtg

ccat cccagg agaggaactt caccacagcg 3180 ccagcaattt

gt cat gaagg caaagcatac ttccctyggtg aaggtgtttt tgtgtttaat
3240 ggcacttctt ggtttattac acagaggaac ttcttttctc
cacaaat aat tactacagac 3300 aatacatttg tctcaggaaa
ttgtgatgtc gttattggca tcattaacaa cacagttbat 3360
gatcctctgc aacctgagct cgactcattc aaagaagagc tggacaagta
cttcaaaaat 3420 catacabcac cagatgttga tcttggcgac
atttcaggca ttaacgcttc tgtcgtcaac 3480 attcaaaaag
aaattgaccg cctcaatgag gtcgctaaaa atttaaatga atcactcatt
3540 gaccttcaag aattgggaaa atatgagcaa tatatt aaat
ggccttggta tgtttggctc 3600 ggcttcattg ctggact aat
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aatgtctatg cagattcttt tgtagtcaag ggagatgatg taagacaaat
agcgccagga 1200 caaactggtg ttattgctga ttataattat
Wa@amsogoesng atgatttcat gggttgtgtc 1260 cttgct t BOEUS2004/026380
atactaggaa cattgatgct acttcaactg gtaattataa ttataaat at
1320 aggtatctta gacat ggcaa gcttaggccc tttgagagag
acatat taa tgtgcctttc 1380 tcccctgatg gcaaaccttg
caccccacct gctcttaatt gttattggcc attaaatgat 1440
tatggttttt acaccactac tggcattggc taccaacctt acagagttgt
(A) S¥BRGidd-badel Détettion Of W GeirpAanslicort (IK258)fi SARS-associated
Céy¥t ggaccaa aattatccac tgaccttatt 1560aagaaccagt
gtgtcaattt taattttaat ggactcactg gtactggtgt gttaactcct
1620 tcttcaaaga gatttcaacc atttcaacaa tttggccgtg
atgttt tttcactgat 1680 tccgttggadg_alcctaaaac
atctga@@@ttagacattt caccttgcgc E&égﬁg%%t 1740
ghaagt gt aa ttacacctgg aacaaatgct tcatctgaag ttgctgttct
atatc 1800 gttaactgca ctgat gttt1>5tl cagcaatt
cat gcdARCRABoffoa@a&t agctt ggcge 186D5afat attct a
ct ggadvdgeh (RGtrall) ccag act caagcag gct440qilt at aggagct gag
1920 m@aOTS9BNA FPol B U%t-ga gt gcgacaté.sggt att ggag
ctggcq},\tmg(ég%mgttac 980 cat acagtt 3l}lttattacg
t agt agt drad t?Z‘Q? ttgtggctta tac 'gt tct 2040
ttaggi‘ﬁgtfgggf’ tgcttactct aat&3cBtca ttgctatacce
t act aact4 PleAdl t agca tt act acadhdalt aat gect
gt t t ctRIESreeadBAdREX gt agat t gt 21600agk at gt aca
t ct gcggagat DNét act gaa tgtgctaatt tgct.Ocfcca atatggtagce
2220 ttttgcacac aactaaatcg tgcactctca ggtattgctg
ct gaacyyAaLt cgcaacaca 2280 cgt gaagt 995_t0:lgct caagt
caaacaaatg tacaaaaccc caactttgaa atattttggt 2340
ggttttaatt tttcacaaat attacctgac cctctaaagc caactaagag
gtcttttatt 0] ttgc,tctttaataa ggtgacactc
gct gat gct gséér{)%g@gggé%%%éq)at ggc 2460 gaat gcct ag
gtgatattaa tgctagagat ctcatttgtg cgcagaagtt caatggactt
2520 acagt gt cictact cactgatgat atgattgctg
- cctacact g“ﬁfgigfaﬁ%g"t%En@éé“’s@fﬁgt actg—ecactgetgg
atggacatt{ "ggtgctggcg ctgctcttca aatacctttt 2640
gct at gcaagratsgggoatrattrag cyt t caat gge at tigagt t a cccaaaat gt
tctctatgag 2700 aaccaaaaac aaatcgccaa ccaatttaac
aaggcgatta gtcaaattca agaatcactt 2760 acaacaacat
caactgcatt gggcaagctg caagacgttg ttaaccagaa tgctcaagca
2820 tt aadt@edlAmPHistPhaaca acttagctct aattttggtg
caat tt caaffvegt§ct aaat 2880 gatatccttt cgcgacttga
t aaagt coah AHAERAY0t ac aaat t gacgg. gt Laattaca 2940
ggcagact t fanmamgcct t ca aacct at gkse ACasaBpaafa dNat Cagggc
t gct gaaat (FX8B0BO agggcttctg ctadrcit gesetgct act aaa
atgtctgagl gtgttcttgg acaat caaaa 3060 agagtt gact
tttgtggaal
3120 ggtgttgtct tcctacatgt cacgtatgtg ccatcccagg
agaggaactt caccacagcg 3180 ccagcaattt gtcatgaagg
caaagcatac ttccctcgtg aaggtgtttt tgtgtttaat 3240
ggcacttctt ggtttattac acagaggaac ttcttttctc cacaaat aat
tactacagac 3300 aatacatttg tctcaggaaa ttgtgatgtc
gttattggca tcattaacaa cacagtttat 3360 gatcctctgc
aacctgagct tgactcattc aaagaagagc tggacaagta cttcaaaaat
3420 catacatcac cagatgttga tcttggcgac atttcaggca
ttaacgcttc tgtcgtcaac 3480 attcaaaaag aaattgaccg
cctcaatgag gtcgctaaaa atttaaatga atcactcatt 3540
gaccttcaag aattgggaaa atatgagcaa tatattaaat ggccttggta
tgtttggctc 3600 ggcttcattg ctggactaat tgccatcgtc
atggttacaa tcttgctttg ttgcatgact 3660 agttgttgca
gttgcctcaa gggtgcatgc tcttgtggtt cttgctgcaa gtttgatgag
3720 gatgactctg agccagttct cHagggtgtc aaattacatt
acacataa 3768 <210> 9 <211> 4092 <212> DNA <213>
Bovi ne coronavirus <400> 9 atgtttttga tacttttaat
ttccttacca atggcttttg ctgttatagg agatttaaag 60
tgtactacgg tttccattaa tgatgttgac accggtgctc cctctattag
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cctggtatag atgctggtta taaaaatagt ggtataggca cttgtcctgc
aggtactaat 1560 tatttaactt gccataatgc tgcccaat gt
WQ2a05021798t gcact cccga ccccattaca 1620 tct aaat BCHUS2004/026380
cagggcctta caagtgcccc caaactaaat acttagttgg cataggtgag
1680 cactgttcgg gtcttgctat taaaagtgat tattgtggag
gtaatccttg tacttgccaa 1740 ccacaagcat ttttgggttg
gtctgttgac tcttgtttac aaggggatag gtgtaatatt 1800
tttgctaatt ttatttttca tgatgttaat agtggtacta cttgttctac
tgatttacaa 1860 aaatcaaaca cagacataat tcttggtgtt
(B) Mol¢gilap-bieacohdsdssdDaté bt W -
adsdciatedt@avogt t aat gcg acttattgfgeggagt gg?gqghg§% f?f%ﬁRs
1980 tatgattcta atggtaatct ctatggtttt agagactact
t aacaaacag aacttttatg 2040 at hcgtagtt gctatagcgg
tcgtgtttca gcggectttc atgctaactc ttccgaacca 2100
gcattqgetat ttcggaatat taaatgcaat tacgttttta ataatactct
ttcacé@é@§—216o ctgcaacct a ttaactZnreaekon agt t at
cttggttgtg ttgtcaatgc tgataatagt 2220 acttctagtg
ttogtt c atgtgatctc acagtaggta gtodf.faplg tgtggattac
2280 t/ QX R Bagergd0Fhagt cg tagagcgatz5g@cactggtt
at cggtNg@k (2 aiN} t gag 2340 ccatttactgptfjaattcagt

aaat gy g0ty bﬂg@pgpg:g Pp] gtggttt gt att 2400
caaatQﬁ@fﬁ aggt aat at§§$ agt t

tattc 2460 aaagtt act attgttc
tgctt ﬂﬁ@?& ' at gcagcat g t ada®dicag 2520
ttggt ct gt gacaat attla@atdcta tactcacaga

agt aadK@ad Eéﬁiﬁ)m(ﬂ@cpmgleﬁﬂ) ct acacagt2fqaagt agct
aat agMarget DAt ggt gt cactcttagce 264g0q9taagctta
aagatggcgt taatttcaat gtagacgaca tcaatttttc ccctgtatta
2700 ggytQtttag gaagcgcettg taataaagt 5b agcagat
ctgctataga ggatttactt 2760 ttttctaaa agttatc
tgatgtcggt ttcgttgagg cttataataa ttgtactgga 2820

ggt gccgaaa, tt cct catttgtgtg caaagttata atggtatcaa
agtgtt gcctas"ﬂﬁg%%g@%rcécﬁ)?@ic})cagt aaat ca gat cagt gga
tacactttgg ctgccacctc tgctagtctg 2940 tttcctcctt

t gt cagca a ccattttatt taaatgttca gtatcgtatt
3800 gat Iona g ?”"" %ﬁEﬂfyﬂ’%f‘c”é‘ﬁt[?ﬂ gtgtta got caagat C °
aaaagct t *ﬁétaatgca 3060 tttaacaatg ctcttgatgc

t at t caggalaarggtinbdrgad @cget accaat b t gedtdcagtt 3120
aaaattcaag ctgttgttaa tgcaaatgclt gaagcrclta ataacttatt
gcaacaactc 3180 tctaatagat ttggtgctat aagttcttct
ttacaagaaa ttctatctag actggafcgct 3240 cttgaagcgc
aagct cagafrimapadmrifietion att aat gggc gtcttaccgec tcttaatgtt
3300 tat dticesBt aacagcttag tgattctaca chagtaaaat
ttagtgcaggag&%%gptatg 3360 gag aggt a atgaatgtgt
caaaagccdanmbiil:Ct agga taaattttigestg g o]el on420

aat cat at t{extdnadncat t agt gcagaatgn@cccakaiggtt tgtattttat
ccactttagc 3480 tatgtcccta ctaagtatgt cactgcgaag
‘gttagt cceg—gtetgtgecat tgctggtgat 3540 agaggt af ag
cccctaagag tggttatttt gttaatgtaa ataatacttg gatgttcact
3600 ggtagtggtt attactaccc tgaacccata actggaaata
atgttgttgt tabgagtacc 3660 tgtgctgtta actatactaa
agcgccggat gtaatgctga acatttcaac acccaacctc 3720
catgatttta aggaagagtt ggatcaatgg tttaaaaacc aaacatcagt
ggcaccagat 3780 ttgtcacttg attatataaa tgttacattc
ttggacctac aagat gaaat gaataggtta 3840 caggaggcaa
taaaagtttt aaatcagagc tacatcaatc tcaaggacat tggtacatat
3900 gagtattatg taaaatggcc ttggtatgta tggcttttaa
ttggctttgc tggtgtagect 3960 atgecttgttt tactattctt
catatgctgt tgtacaggat gtgggactag ttgttttaag 4020
atatgtggtg gttgttgtga tgattatact ggacaccagg agttagtaat
t aaaacat ca 4080 cat gacgact 8a 4092<2 10>10 <2 11>4050
<212> DNA < 3> Porci ne henmaggl utinati ng

encephal onmyelitis coronavirus <400> 10 atgttttbta
tacttttaat ctccctgcct tctgcttttg cagttatagg ggatttaaag
60 tgtactactt cattaattaa tgacgttgac actggtgtgc
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tgtccttgta gaacaagtca atgcataggt ggtgcaggca caggaacttg
tcctgtaggc 1500 accactgtgc gcaagtgttt tgctgcagtt
waec@asages a ctaagtgtac ttgctggtgt 1560 caaccageCT/US2004/026380
cttccacata taaaggtgta aacgcctgga cttgtccgca atctaaagtt
1620 tctatacaac caggtVagca ttgccctggt ttgggtcttg
t ggaggatga ttgctctggc 1680 aacccttgca cttgtaaacc
acaggctttc ataggctgga gttcagaaac ttgtttgcaa 1740
aatggtaggt gtaatatttt tgctaatttt attctgaatg atgttaatag
cggtacaacc 1800 tgttctactg atttacaaca gggt aat act
(C) SYBRGrerntbasdd) Bleté tion tof 1] BuricaAmiBHdd AT R{PRT -Amplicon)
gcattacagg ccagggcata cttatagaag ttaatgccac ttattataat
1920 agttggcaga atcttcttta tgattctagt ggtaatctct
atggctttag agattattta 1980 tcaaatagaa cttttcttat
tcgta ctatagtggaa gagtttcagc tttttcat 2040
gct aa%—&c%ﬁ—ctgaaccagc tttgatgttt i%t%ggéq—rla aat gcagcca
cgttttc{%ﬁ 2100 aataccattt taagacaaat_ acagcttgtt
aact at g atagttacct tggttgtgtt 216 gktaatgctt
at aat dAdE MBefagii &t gtaagtactt gt gafpd aac cgttggtage
2220 ddoCh(29mM)tgattatgt tacagcact4.0ggat cacgha

gat ct Hijtetad BREYRLI & Ua[ZE;O cgctttactmzqgjtttgaacc
at tt gepegd gtaa at gat agt at ag ?ﬁgtt 2340

I (2RhdN P ii
ggt gat, ata ataccttca ga cca ttggtaattt
agaag % ggga gat cccct ggttact ata
gact g t g gt gact at 24éB5gdlagcat gt a
gacaa Graga gbXygtagttttt gt ga@adcat taatgctata
2520 diargetdgiAg taaatgaact act t gacactt.0agacagt t gc
aagtagctaa tagtttaatg 2580 aatggagtca cccttagtac
caagatmiips)_gat ggcatta atttcaat gt tgagg@t}atc 2640
aacttctccc ctgtattagg ttgtttagga agcgaatgta atagagcttc
cactagatct 2700 gctatagagg atttactttt tgataaagta
aaattgtct aggcc 2760 t at aat aact
gcactggaggsrﬁé %\ggé C%‘%{f@ ctca tttgtgtgca aagtt at aat
2820 ggtatcaaag tgttgcctcc attgttatct gaaaatcaga
t cagt gt GG RGLLL AN AnanE AMGEACCICL g Clagettat t
ccctcecttg o 2940
aatgttcagl "atcgtataaa tgggcttggc gtcactatgg atgtgctaag
t caaaaccagagd0braaget-tat t g ct ags gcattostaacaat gct
cttgatgcta tccaggaagg gttcgacgca 3060 accaattctg
ctttagttaa aattcaggct gttgttaatg caaatgctga agcacttaat
3120aacttattgc agcaactctc taacagattt ggtgccataa
gt gcct ct t PATH AfRHSA%P" 3180 tt at ccaggc tcgat gct ct
t gaagct aa&ycﬁfét?’éagat ag acagacttat caatgggcgt 3240
ctcaccgctipehb@phoctta tgtttctcgg cagellagtg attctacact
agt aaaat t{landa6) agt gcagcac aagei-at t grsedsgagddnaat
gaat gt gt t|{&xtersiergccaat ¢ at ct aggafa C336GZe@at ttct gt g
gtaatggtaa tcatattata tcattagtac agaatgctcc atatggtttg
3420 tatt!
cagcaaaggt tagtcctggt 3480 ttgtgcattg ctggcgat at
aggaatatcg cctaagagtg gttattttat taatgtaaat 3540
aattcttgga tgttcactgg tagtagctat tactaccctg aacctataac
ccaaaat aat 3600 gttgttgtga tgagtacctg tgctgttaat
t at act aaag caccggat ct aat gct gaac 3660 acat cgacac
ccaaccttcc tgacttcaag gaagaattgt atcaatggtt taaaaaccaa
3720 tcttcagtgg caccagattt gtcacttgat tatattaatg
fgt g/2’[#‘;@(“ .ggacctacaa 3780 gat gaaatga ataggttaca

ﬁ'& aaagttttaa at cagagcta catcaatctc 3840
aaggacattg gtacatatga gtattatgtg aaatggcctt ggtatgtatg
gcttttaatt 3900 ggccttgcectg mtgtagctat gettgtttta
ctattcttca tatgctgctg tacaggatgt 3960 gggactagtt
gttttaagaa atgtggcggt tgttgtgatg attatactgg acaccaggag
4020 tttgbaatca aaacttcaca tgacgattaa 4050 <210> 11
<211> 4086 <212> DNA <213> Murine hepatitis virus
<400> 11 atgctattcg tgtttttaac cttgttgccc tcttctctag
ggtatattgg tgattttaga 60 tgtatccaac ttgtaaatac
cgacacctct aatgccagcg ctccaagcgt tagtacagag 120
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t gcgcgaacc ccagcatagt gtcgccatgt accactggaa aacctaactt
tgccaattgc 1500 cctacaggca cctcgaatcg tgagtgcact

w@raoangicest tggctaataa tcaatttaag 1560 t gt gat t BCHUS2004/026380
cttgtaaccc tagtcctcta accacctatg atcttagatg tctccaagca
1620 agaagcatgc ttggcgtagg tgatcattgt gaaggtctag
gagttttaga agataaatgt 1680 ggtggcagca acacctgcaa
ttgttctgct catgcctttg ttggcetggge taaggatagt 1740
tgcttggcta atggccgectg tcacattttt agtaatttga tgttaaatgg
cattaatagt 1800 ggtactacat gttccatgga tttgcaattg

(A) SYBRGictti-Baséd Didb 686N ¥ BehedAmpiRD CKP%%) YrBARS-associated

cdyctctacgg tataacaggc caaggtattt ttaaggaggt taaggctgac
1920 tattatcata gttggcaaaa cctcttatat gatgttaatg
gcaacttaat cggatttcgc 1980 gattttgttg ctaataagag

ttatagtatt cgaagttgct atagtgggcg t ct cggct
20409@4¥§g§atc aagat gcacc agaacci%%éﬁéﬁgﬂlatatc
gcaatttaaa atgtgactat 2100 gtctttaaca acaacatatc

ccgt g&litefly acaccactta actatttcga tagtipkctt 2160

ggt t gUGKIRCRBagierqGOgh caact caact gaapsafictg ttgacgegtg
t gat t t\ggQk (282 AMRPt gggt agt g ggcttt gt gf pggactattca

acgt ClgaCry gggipgpgguﬁr tgtcagc 22 ¢gggttata
aat t ag(\jpas cca acagtcc gc 'g caa tgatagtgtt

a
2340 { gyggf ttata tgagctgc accaacca
actttggggg @@gg 2400 caggagtt &Ptitlcaaacgag
gt ct ce&e®d (Ptrapelatidy act gt gct gc at t@. Gt gt 2460
ggt gg &y SreagENACRHX) cagecagt t g gt tigagilacg getcattctg
t gat adtaagyét XNR0 aat gccattc ttggcgagof oggat aacct ¢
at agatacta tgcaacttca agttgcaagt 2580 gctttaatcc
aaggt gicgpg gt t aagctca cgettatcgg atg?gptqgg hggt caaat a
2640 gatgatatta attttagtcc tctgcttggl d{ttaggtt
ctgactgtgg cgaagttacc 2700 atggcagctc aaaccggacg
at ct gct at a tgtat tathtgacaa agtcaaactc 2760
tctgatgtt ?@@&%&?@g@%ﬁﬁﬁht aac aattgcactg gaggccaaga
agttagagac 2820 ctactttgtg tgcaatcttt taatggcatc

aaagt gct a cctgtgtt gtctgagaat 2880 caaatttctg
gttat a(;agc‘b’\lﬁg_ena}ug 'og'rngannSﬁ%iy%’Rq atgttcccatg gtctgcagcet
2940 gcag ‘gc cattttcttt aagtgttcaa tatagaatta

at ggt ct t ggarbftepadnad @cB3000 aat gf t ct @ <gt gaaaat ca
gaaaat gat a gcaagt gcat ttaacaacgc gataggtgct 3060
at acaggaag ggtttgctgc aaccaattct gccttagcaa aaat gcagtt
cgttgtcaat 3120 gcaaatgcgg aagcactcaa taatttatta
aaccagct t rimeadrelifeptien t ggt gcaatt 3180 agtgcttctt
t acaagaaatCydesBat ct cgc ctagat gctc ttgaagcgca ggctcagata

3240 gacd ttaatggcag att tg cttaat gcat

at gt ct ct agfi‘éﬁi’a}%’&t gagt 3300 gac%taf%ac;%%:i satd.2R00t

gagt gcaggéxtesiggct at ag agaaagttzact gegegt gtt 3360
aaaagccagt catctaggat aaatttctgt ggcaatggca atcatatatt
gt catt agtle—3420cagaatgecgc cttatggttt atattttatt
catttcagct atgtgcctac ttcctttaca 3480 acggcaaatg
tgagtcctgg gctatgcatt tctggtgata gaggattagc acctaaagct
3540 ggatattttg ttcaagatga tggagagtgg aagttcacag
gtagtaatta ttattaccct 3600 gaacccatta cagat aaaaa
tagtgtcgtg atgagtagtt gcgcagcaaa chacacaaag 3660
gcacctgaag ttttcttgaa cacttcaata cctaatctac ccgactttaa
ggaggagtta 3720 gataaatggt ttaaaaatca gacgtctatt
gcgcctgatt tatctctcga tttcgagaaa 3780 ttaaacgtta
ccctcctgga cctgactgat gagatgaaca ggattcagga tgcaattaag
3840 aagttaaatg agagttacat caacctcaag gacgttggca
cat at gaaat gtatgtgaaa 3900 tggccttggt atgtgtggtt
gctaattgga ttagctggtg tagctgtttg tgtgttgtta 3960
tttttcatat gttgctgcac gggttgtggc tcatgttgtt tcaagaagtg
t ggaaatt gt 4020 tgtgatgagt gfggaggaca ccaggacagt
attgtgatac ataatatttc ctctcatgag 4080 gattga 4086

<210> 12 <211> 4083 <212> DNA <213> Rat coronavirus
<400> 12 atgctattcg tgtttttaac cctattgccc tcttgtctag
ggtatattgg tgattttaga 60 tgtatcaacc ttgtaaacac
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t gt gcgaagc ccagcacagt ctattcatgt gtcacaggta aacctaagtc
tgctaattgc 1500 ccaacaggta cctcgaatcg tgagtgtaat
wQ@raosagges t caggttttaa gtctaagtgc 1560 gatt gcarEr/US2004/026380
gt aaccctag tcctctaacc acctatgatc ctagatgtct tcaagcgcgg
1620 agcatgcttg gcgtaggtga tcattgtgaa ggtctaggta
ttttagaaga taaatgtggt 1680 ggcagcaaca tatgcaattg
ttcggctgat gcctttgttg gctgggctat ggacagctgt 1740
ctatctaatg cccgctgcca tatttttagt aatttgatgt taaatggcat
taat agt ggt 1800 actacatgtt ccacggattt tcaattgcct
aat acggaag tggtcactgg cgtttgtgtc 1860 aagtat gacc
tctacggtag tacaggccaa ggtgttttta aggaggttaa ggctgattat
1920 tacaatagtt ggcagaacct cttatatgat gttaatggta
actt aaat gg tttccgtgac 1980 attgttacca ataagactta

tttatta a ct (o ttcggctgca 2040
(B) Mol ‘g& hiked etk o AP Gope Adligen (1262 a5 SARS-

assest 2100 tttaataaca acatatcccg tgaggagaca
ccacttaact attttgatag ttatttgggt 2160 tgtgttatta
atgctgataa ctcaactgag cagtctgttg acgcgtgtga tttgcgtatg
2220 ggtagtgggc tttgtgtcaa ctattcaatc gctcaccgtg
cgcgcagidturet gt cagt acg 2280 ggtt atp@aleath@et act tt
tgaaccattt acagtcagca ttgtcaatga tagtgttgag 2340
tctgttgqip gattatatga gabgcaaat a cct ? t ttactatagc

t agcc cattc aaacgaggt gaaggt t

actat%%ggﬁfégp @gki tgtctgtggt 24 ttatacag

cgt gt ( gajt at ggct ctt4 tga taatattaat
t t%B

2520 @bf@% 5@ ﬁb@u da taacctca t act at gc
aat t acHNBP (2goiMypt gct 2580 ct gat ccaa@3gilgt cacgct

aagt t dd€a83 (1toggmaAlly gcat ct cagg thggtﬁgat 2640

gatatqgggg4 gﬁgﬂ tctaggttgc cttg cﬁ cag attgtagcga
a?gca E?@Dggcgatctggzé lelagaggat
gtatt agg ac ctgat 27 ti'ggctttg
t cgaat X aattgc act ggaggt ¢ aagh8gtk ag agacctact t

2820 Hg Ecaat cttttaatgg cattaaagtg ctaccgcctg
tatt atld gé gagt caaat ¢ 2880 tctggtt at a58agcgggagc
tactgcatct gctatgttcc cticcatggtc tgcagctgca 2940
ggtgtgccat ttgctttaag tgttcaatat .agaattaatg gtcttggtagt
cact at gaat SRZ0Cgtlec{Cadiaidpaaaccagaa aat gat agct
agttcattta acaacgcgat aggtgctata 3060 caggaagggt

tcgat gcaac caattctgct ttagcgaaaa ttcagtccgt tgtcaacgca
3120 aat gceptagiuesiol cmaineActvadob t t gaat cagctttcca
at aggt tt gfcybigcaat tagt 3T80 gcttcittac aggaaatrtct
atctcgcct:rogtoctctto aagctcagoc tcaoatagac 3240
cgt ctt at t BeNESEwse CX 3 1¢0ss

gct gagcgac 3300 atgaccctta ttaaggtgag tgctgcccag
gct at agaga aagttaatga gtgtgttaaa 3360 agccaatcac
ctaggataaqw%é&g%ghggg,aatggcaatc atatattgtc attagtccag
3420 aatg ot A ++++ At +t ~nt ffnaﬂr\fnfﬂ
tgcctacatg c?t%acaacg 3480 gt aaat gtga gtcctggact

at gcat t t cfDegptytatipat agag gattagcaetwiaaagetgga 3540
tattttgtt ”A“%f—é!lg%t catgg agaat ggagy q t dragere Praattatta
ctaccctgap %@ {0} tccattacag at a4 aacé@sfgtcgtgatg
agtagttgcp cagtaaacta cacaaaggca 3660 cctgaagttt
tcttgaacac ttcaataact aatctacccg actitaagda ggagttagat
3720 aaatggttta agaatcagac gtctattgtg cctgatttat
ctttcgatat cgggaaatta 3780 aatgttacat tccttgacct

gt cct at gag at gaacagga ttcaggatgc aattaagaat 3840
ttaaatgaga gttacatcaa cctcaaggaa attggcacat atgagatgta
t gt gaaatgg 3900 ccttggtatg tttggctgct aattggatta
gctggtgtag ctgtttgtgt tttgttattt 3960 tttatatgtt
gctgcacagg ttgtggctct tgttgtttta agaaatgtgg aaattgttgt
4020 gat gagtatg gaggacgtca gifcaggtatt gtgatacata
atatttcctc tcatgaggat 4080 tga 4083<210> 13 <211> 3489
<212> DNA <213> Infectious bronchitis virus <400> 13
atgttggtaa cacctctttt actagtgact cttttgtgtg cactatgtag
tgctgttttg 60 tatgacagta gttcttacgt ttactactac

T e N a . aa A o~ o
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gcaggtttgg ctattttaga tacatctggt tccatagaca tctttgttgt
acaaggtgaa 1440 tatggtctta attattataa ggttaaccct
WO o@mgazgat g t caaccagca gtttgtagtt 1500 tctggt gRCEHUS2004/026380
aattagtagg tattcttact tcacgtaatg agactggttc tcagcttctt
1560 gagaaccagt tttacatcaa aatcactaat ggaacacgtc
gttttagacg ttctattact 1620 gaaaatgttg caaattgccc
ttatgttagt tatggtaagt tttgtataaa acctgatggc 1680
tcaattgcca caat agtacc aaaacaattg gaacagtttg tggcaccttt
atttaatgtt 1740 actgaaaatg tgctcatacc taacagtttc
(C) SYBR Greentigasdd Deged tion of ALEeAS A Pﬁ@@na(wc ahdtRBP-Am plicon)
at aaggtcca aattaattgc ctgcagtatg tttgtggcag ttctctggat
1860 tgtagaaagt tgtttcaaca atatgggcct gtttgcgaca
acatattgtc tgtagtaaat 1920 agtgttggtc aaaaagaaga
tatgg ttgaatttct attcttctac 4 aaaccggct 1980
ggttt?@%%—caccagttct t agt aat gt t é%é%@?%g agt t t aat at
ttctctfectg 2040 ttaacaaatc ctagtagtcg tagaaagcgt
tctct 2pg aagaccttct atttacaagc 21 @ktgaatctg
t t ggad &I R Buederal @8 gcat at aaaa at tZTalt gc aggaccttta
2160 MgCTL{25 heMpggaccttgec gtgtgcetcgrogaat ataatg

gttt gp]étgta(gm\gx: PbeH U@zl:;o at cat aacgggz¢pgaaat gca
C tagtagcttc taty étttt 2280

aget t (9§ ;tc
gtgg gct at acct ttt cac aactgcaggc
t agaa ﬁ%ﬂ ﬁgHEﬁ% gta ttacccagéggdgttttgttg
aagaa cttccttt 246B5adt aaggeca
tt ggt Satos f@@ﬂéﬂ&éé 5X)ttagaagta catlc@ cilagc at t acaacaa
2460 dargetdBAg ttgttagtaa acagagtgctOailtcttactg
agactatggc atcacttaat 2520 aaaaattttg gtgctatttc
ttctgtfgptAl caagaaat ct accagcaatt tgasgecgta 2580
caagcaaatg ctcaagtgga tcgtcttata actggtéagat tgtcatcact
ttctgtttta 2640 gcatctgcta agcaggcgga gtatattaga
gt gt cacaa {1~ agctactcag 2700 aaaattaatg
agt gt gtta?@%@g‘ég‘g‘?ﬁ:& é@gt act ccttttgtgg taatggacga
2760 catgttctaa ccataccgca aaat gcacct aatggtatag

tgtttatac t 282 fccagata gttttgttaa
t gt t act g C ?DAE‘PE';& upag'lgnag Enzyme Qgtlvaqloqj a 9"‘ - 9 t g 2880
gct agt cag digcaatagt gcccgctaat ggtaggggta tttttataca

agt t aat gglT=2946pagiré ack aca t caet gcasmsagat at gt at

at gccaagag ctattactgc aggagatgta 3000 gttacgctta
cttcttgtca agcaaattat gtaagtgtaa ataagaccgt cattactaca
3060 ttcgtagaca atgatgattt tgattttaat gacgaattgt

caaaat ggt §"BaK'gafiegen 3120aagcat gage t accagact t

t gacaaat t “véest3facacag tacctatact tgacattgat 3180

agt gaaat t g Atpehatt ca aggegttapa cagggictta atgactctct
aat agacct fan2é$ gaaaaacttt caabne Caeadpdktainat t

aagt ggcct Extgngbrat gt gt g gt t agccara C330xegct ttt gcca
ctattatctf catcttaata ctaggatggg ttttcttcat gactggttgt
3360 tgtg
t gagt aagt g tggt aagaaa 3420 tcttcttatt acacgacttt.

t gat aacgat gt ggtaactg aacaat acag acct aaaaag 3480
tctgtttga 3489 <210> 14 <211> 36 <212> DNA <213> SARS
coronavi rus 6D69 <400> 14 cccacgccag aaggtagatc
acgaactaca cgtggg 36 <210> 15 <211> 95 <212> DNA <213>
SARS coronavi rus GD69 <400> 15 ctctatgttt ataagggcta
andirdnteraalPesitivyCoptrgt REXt acc ttctggtttt 60
aacactttga aacctatttt taagttgcct cttgg 95 <210> 16
<211> 26 <212> DNA <213> Artificial Sequence <220>
<223> Description of ArtificiaP®Sequence: Synthetic
primer <400> 16 ctctatgttt ataagggcta tcaacc 26 <210>
17 <211> 27 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
primer <400> 17 ccaagaggca acttaaaaat aggtttc 27 <210>
18 <211> 12 <212> DNA <213> Artificial Sequence<220>
<223> Description of Artificial Sequence: Synthetic
pri mer




<400> 18 aggctgtaag aa 12 <210> 19 <211> 38 <212> DNA
<213> Artificial Sequence <220> <223> Description of
waeedosPRop@ml Sequence: Synthetic prinmer <400> 1BCT/US2004/026380

gcccacgcca gaaggt agat cacgaactac acgtgggc 38 <210> 20
<211> 45 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
primer <400> 20 taatacgact cactataggc tctatgttta
t aagggctat caacc 45 <210> 21 <211> 39 <212> DNA <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic primer <400> 21

(A) SYBR Grebndgased Detactith ofaffelfaRPo SRR bhtroPLKZEE)> 22
<211> 231 <212> DNA <213> SARS coronavi rus urbani
<400> 22 atgtactcat tcgtttcgga agaaacaggt acgttaatag
ttaat acttcttttt 60 cttgctt ftectt
gctag%ctagccatcc ttactgcgcttFp ! t 120
gcgt aci_%t gcaat attgt taacgtgagt tta%t aaaac caacggttta
cgt ct &b g 180 cgtgttaaaa atctgaact d H'ctgaagga
gttccﬂ@&#ﬁﬂﬁB@ﬁ@@?gﬁh a 231<210> 23 %ppi> 231 <212>
DNA <Bg, &2 Mpr onavi rus Tor2 <40@R02B at gt act cat

t cgt t PEtdacpDNAAPE Ugdgttaatag ttgpgagcot acttcttrtt
60 ct et [pmggt attett gectagt caca (£ ggecatcc

ttact grggl (tl gﬁ.{j&g} fc 120 gcgt actgct0 ?a@at att gt

taacgE gé E ag)c caacggttta cgtc tcg 180

cgt gt ( éﬁg%g ttctgaagga gtte@tiatc ttctggtcta
a 2315ybi reon DA (2584 <212> DNA 42038 Hunan

cor ondargelPNBA3 <400> 24 atgttccttd.@gdt agt gga
tgatcatgct ttggttgtta atgtactact ctggtgtgtg 60

gtgct Ty tgat actact agtgtgtatt acapd pafjta aactaattaa
gectttgtttc 120 acttgccata tgttttgtaa tagaacagtt
tatggcccca ttaaaaatgt gtaccacatt 180 taccaat cat

at at gcacat acgag ttattgattt ctaa 234
<210> 25 %gﬁ%iéi@f%&% <213> Porci ne epidemc

di arrhea virus <400> 25 atgctacaat tagtgaatga

L aat ggt ot SndbadhlLAEndhehdflid 9 0CtIL1cota 60

ctc c

gtgcttcact 120 tgtcaccggt tgtgtaatag cgcagtttat

acacct at ajdargpfigewdtuet GCk agagt t t gt 18@Roaggt ct t aca
tgcgaattga ccccctcccc agtactgtta ttgacgtata a 231
<210> 26 <211> 249 <212> DNA <213> Transmni ssi bl e
gastroenteritis virus <400> 26 atgacgtttc ctagggcatt
gact gt cat A7B ABRIASHY gaat ggt cat taacatcatt 60
ttctggttqevkePt gataat tatattgata ttactttcaa tagcattget
aaat at aat|bendidhiofagct at gca tggtglgtt g caatttagga

aggacagt t|amtdiat:t gt t cc agcgcaacat c18{} sec Spectra ON
Extension: 72°C 15sec
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gcttacgatg cctataagaa ttttatgcga attaaagcat acaaccccga
tggagcactc 240 cttgcttga 249 <210> 27 <211> 249 <212>
WOMNASA2> Porci ne respiratory coronavirus <40PCT/B$2004/026380
atgacgtttc ctagggcatt gactgtcata gatgacaacg gaat ggtcat
tagcatcatt 60ttttggttcc tgttgataat tatattgata
ttactttcaa tagcattgct aaatataatt 120 aagctatgca
tgghgtgttg caatttagga aggacagtta ttattgttcc agtgcaacat
180 gcttacgatg cctataagaa ttttatgcga attaaagcat
acaaccctga tggagcactc 240 cttgtttga 249 <210> 28 <211>
249 <212> DNA <213> Cani ne coronavirus <400> 28
atgacgttcc ctcgggcatt gactgtcata gatgacaatg gaat ggtcat
tagtatcatt 60 ttctggttcc tgttgataat tatattgata
ttattttcaa tagcattgct aaatataatt 120 aagctatgca

() MR 5 BRI ATRNCHO B B S 96

acaaccct'ga tgaagcactc 240 cttgtttga 249 <210> 29 <211>
249 <212> DNA <213> Feline coronavirus <400> 29
at gac4! ctagggcatt tact at cat aPgireaeiion g gcat ggt t gt
tagcgtcttc 60 ttctggctcc tgttgataat tatattgata
ttgttdte@a tagcattgct aaatgttatt 12Q5zmpuft gtgca

tggtaygrpgwqagpﬁy' t aagactatta tagtsgfacc tgcacgcecat
180 g ct at aagac ctttatgcaq4? aaggcat

at aat 40 ttggtttga . 249 <210> 30 <211>
267 < gggg ﬂ @4% i ge hepatltlggaPtus <400> 30
atgtt X cttac agatacagta tg S tgg ggcagatt at
tttta%éﬁ%(@s Pdgdk gt t t gat ggt cac Odatdat agt g
gttgchQﬁG(i@gngﬂ@@@t caaactttgt 120.fatficaacttt

gcggt LKB6H Beaebaqt Otpgndlbgay ot ctc ctpeimtjtg tgt gt at aat
180 aggRy KL agctttataa gtattataay Ppapgaagtga
gaccgccccc gttagaggtg 240 gat gatataa taatccaaac

attat Qj <210> 31 <211> 267 <2122§§y\<213> Rat
coronaV|rus <400> 31 atgtttaatt tatt i agacacagt a
tggt acgtgg ggcagattat ttttatagtc 60 gcagtgtgtt
tgatggtcac cataattgtg gttgccttcc ttgcgtctat taaactttgt
120 att casEpant Cyslsy E?Qh@dbaatactttg ttgctgtctc
Cttctattta tgtgtataat 180 aggagtaagc agctttataa
gtattataat aagaagtga gaqﬁgccccc gt tagaggtg 240

gat gat at g3N Zear'eien 5 Enzme 4G 67<210> 32 <2 11> 255 <
2> DNA < [8¥eBHvi ne coronavirus <400> 32 atgtttatgg

ct gat gct tadefbhReARACACt gt gt oyt atgpggggca aataattttt
60 atagttgcca trrgrttratrt ggttataata gttotagtoy
catttttggc aacttttaaa 120 ttgtgtattc aactttgcgg
tatgtgtaat accttagtac tgtccccttc tatttatgtg 180

t t t aat agagyingtyoAypofagton ttat gagttt tacaacgatg taaaaccacc
agt tctt gatyaesdss gt ggat gacg titag 255 <210> 33 <2It> 327
<212> <213> I nfectious bronchltls virus <400> 33
at gaattt @ lﬁ%ﬂiaagtc gct agagdgig adl ggqggg Ptctaacagc
gttt acalmmhinat t gt aggat titt Gge@ctos eTEe

ggt agagcac ttcaagcatt tgtacaggct 120 gctgatgctt
gttgtttatt ttggtataca tgggtagtaa ttccaggagc taagggtaca
180 gcctttgtat acaagtatac atatggtaga aaacttaaca
atccggaatt agaagcagtt 240 attgttaacg agtttcctaa
gaacggttgg aat aat aaaa atccagcaaa ttttcaagat 300
gcccaacgag acaaattgta ctcttga 327 <210> 34
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<211> 38 <212> DNA <213> SARS coronavirus G669 <400>
34 cctccgcacg aaagcaagaa aaagaagtac gccggagg 38 <210>
W@ 2008021798 95 <212> DNA <213> SARS coronavi rus BDEDS2004/026380

<400> 35 cggaagaaac aggtacgtta atagttaata gcgtacttct
ttttcttgct ttcgtggtat 60 tcttgctagt cacactagcc
atccttactg cgctt 95 <210> 36 <211> 24 <212> DNA <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic primer <400> 36

(C) SYRR GrgensbasahDetartion of #tc?daLLO3itive Canfrdr Efr-aid?RT-Amplicon)
DNA <213> Artificial Sequence <220> <223> Descri ption
of Artificial Sequence: Synthetic primer <400> 37
aagcgcagta aggatggcta 20 <210> 38 <211> 14 <212> DNA

<213> i.ficial Sequence <220> 223> Description of
Artifim&{ IPéSequence: Synt heti c pj—%‘{%ﬁ%» 38
tattg%gﬁga gtac 14 <210> 39 <211> 40 <212> DNA <213>
Artifi%ldl Sequence <220> <223> Descldipti on of
Arti f {eXACRRuffaefé@) Synt hetic pri nmek5 g400> 39
gcet cMgGle (pmddcaaga aaaagaagt a cgecgapggc 40 <210>

40 <2p]gt'|1531[3ﬂ;b\2p0|[(%,32';3> Artificipg pequence <220>
g . Synthetic

<223> REsEio9iipn of Artificial Seqlbeg B:
pri meyg ( ér%a c&act cact at ag%é aagaaaca
gyt acq v 4 Hiﬁ/b 41 <211> 349%218> DNA <213>
Artifi -EEIRR pbh> <223> DesciO-Htilon of

Arti f SyPaCreR My 25Xy nt het i ¢ pri mdr0 4400> 41

t at t gdaggat QNAcaagcge agt aaggatg gette0 3¢ <210> 42
<211> 789 <212> DNA <213> Transni ssi bl e
gastrgemmgritis virus <400> 42 atga%btm tgttaatatt
agcgtgtgtg attgcatgcg catgtggaga acgctattgt 60

gct at gaaat ccgatacaga tttgtcatgt cgcaatagta cagcgtctga

ot Lgcasac oA RBRBIE T2 2 150 (¢ 1T

DNA Denaturation & Enzyme Activation

Cycles: 1

Target Temperature (° C): 95 120 sec

Primary Amplification

Cycles: 35

Denaturation : 95°C 15sec

Annealing : §3°C 15sec Spectra ON
Extension: 72°C 15sec
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atattgatcg tttttataac tgtgctacaa tatggaagac ctcaattcag
ctggttcgtg 240 tatggcatta aaatgcttat aatgtggcta
WO @bgaoesg ttgttttgge tcttacgatt 300 tttaat gcRECT/US2004/026380
actcggaata ccaagtgtcc agatatgtaa tgttcggctt tagtattgca
360 ggtgcaattg ttacatttgt actctggatt atgtattttg
taagatccat tcagttgtac 420 agaaggacta agtcttggtg
gtctttcaac cctgaaacta aagcaattct ttgcgttagt 480
gcattaggaa gaagctatgt gcttcctctc gaaggtgtgc caactggtgt
cactctaact 540 ttgctttcag ggaatttgta cgct gaaggg
ttcaaaattg caggtggtat gaacatcgac 600 aatttaccaa
t . acttgtt

R PO A L APy 2k POy By e biesShce or absence

of targetdNAginddbe anplimastet wélsygticgiatd acthe PARCRISHHS had the correct

len thsaagaactgat aatttgagtg agcaagaaaa attattacat 780

EMSyt ggt at aa 789 <210> 43 <211> 789 <212> DNA <213>

Porcine respiratory coronavirus <400> 43 atgaagattt
Gyt hyatoat (Thegegthesigdprinidrg datigeall caighaRes PETOEs At dEHs.
60 gctat gaaag acgatacagg tttgtcatgt cgcaatggca
cggcgtctga ttgtgagtca 120 tgcttcaaca gaggcgat ct
tatttggctt cttgcaaact ggaacttcag ctggtctata 180
atattgatca tttttattac tgtgctacaa tatggaagac ctcaattcag
A gghpled- Unifiex SARSICHIM virdaidBic PCRAMPIiBSchs, using gene-specific
ttatggccga ttgttttgge tcttacgatt 300 tttaatgcat
act cggaat a ccaagt gt cc Zpjeclat beacops t cggett tagtattgca
360 ggtgcaattg ttacatttgt actctggatt atgtattttg

Pagdé:CThE ovérA0tAishae of #lds@8arReaRMAs A0 Ia849hE molecular beacons
. gtccttcaac cctgaaacta acgcaattct ttgcgttagt 480 ’
using t >R g@mﬁ

fearpestpblighad: in dhetests getithe §CHoprimarst ggt gt
cactctaact 540 ttgctttcag ggaatttgta cgctgaaggg
DieSigna @bt SachIHIUA! o HRCGREFRAR PO 2ARNEEARTAE s thetic, target DNA
aat acgtaat ggttgcatta cccagcagga ctattgttta Chcatt g%t
and molygnlag easay atajised gRERgeartigns wetarayfrmed gsing dyposptetrofluorometric

thermalgcgré%gg@%%?i 'ta F {){’1 egagg %%sag,égg%gégagtgét \ ggl?sgagggg%g%ed to establish the
linearitpiighthedyaant Bt ldithetho 6P b 8n-padedtediins BER ssays.

Cani ne coronavi rus<400> 44 atgaagaaaa ttttgttttt

t attqgcat gcgtct .agaacgct 60
Q%T&%%gsgt Fgﬁae c ggoéﬁgcto?scar? 5@%‘?’1& %{"3% g 3‘?‘&@8&9@%”? &yct ggcaa
S Gene, @ gérgs M Gend, 20Gae; bh€ Santcead Podials CohRbl (B at
cttgcaaact ggaacttcag ctggtctgta 180 atattgdtca

ttttataac.a t ac t at ggaagac ctcaatttag, ctggttcgtg

e L G T A L -
of target DHA.t t agc tcttacgatt 300 tttaatgcat acctggaata

ccgagtttcc agatatgtaa tgttcggctt tagtgttgca 360

tgcaactg t trtat aclttggatt atgtattttg ttagatccat
CRR  Poo, SRS yaaTsneitc adt fHG-goetfimeleptloslacons work well i,
under usiforAAPER andifERA b B uirt 96 9EL1AGE 240 9ot t aggaa
gaagctatgt gcttcctctt™ gaaggtgtgc caactggtgt cactctaaca
540 ttgctttcag ggaatttgtg tgctgaaggg ttcaaaattg
caggtggt at gaacat cgac 600 aatttaccaa aat at gt aat
ggttgcatta cctgtcagaa ccatagtcta cacacttgtt 660

ggcaalzample Hdniplea S\ ROt @)¢ xivah and IR G RYCR tingulifieh tiomodsing
T YT ST = T —

<210> 45 <211> 870 <212> DNA <213> Fel i ne coronavirus
Pumpwss: Ahe averel ratiapaletaf tidsa eapayimean istfat gch ad dedhag@glicons

(RS- B4 S1 53 B IR L NS B2 et convins

tgcgtttatg gtgaacgcta ctgtgccatg caagacagtg gcttgcagtg
tattaatggc 180 acaaattcaa gatgtcaaac ctgctttgaa
cgtggtgatc ttatttggca tcttgé?aac 240 tggaacttca
gctggtctgt aatattgatt gtttttataa cagtgttaca atatggcaga
300 ccacaattta gctggctcgt ttatggcatt aaaatgctga
tcatgtggct attatggcct 360 attgttctag cgcttacgat
ttttaatgca tactctgagt accaagtttc cagatatgta 420

X a2 4 o2 a 4 N o2 a T T T




<400> 46 atgtcaaatg acaattgtac gggtgacatt gtcacccatt
tgaagaattg gaattttggt 60 tggaatgtta ttctaaccat
wa@rdosaeit7ge t attcttcagt ttggacacta taaatactcc I1POI/US2004/026380

agattgtttt atggtttgaa gatgcttgta ctgtggcttc tttggccact
cgtacttgct 180 ttgtcaatct ttgacacctg ggctaattgg
gattctaatt gggcctttgt tgcatttagc 240 ttttttatgg
ccgtatcaac actcgttatg tgggtgatgt acttcgcaaa cagtttcaga
300 cttttccgac gtgctcgaac tttttgggca tggaatcctg

bacterigplaage &t I@f@m@méa‘gctgt@gﬁﬁ@n&e@mncgagheﬂr §gglatsaxyd¢he gene-specific

reverseat{rﬁigéé Cét%?ecp@é (glla’lgfsﬂg %?[{“:1?15 g?alfdsg 5 at t %?ﬂ%{l}ﬁ]@@{lﬁ gre used for in

vitro RADYp@idietich. 4ﬁQ: @hﬂl@ﬁké@RNAt ﬁ@&%ﬂl@@h@ve‘}tﬁé 9[%%395 feverse transcriptase
_ Q(gt gccga gcactactat aatttatagt 540 agadtcggaa
anergjcﬂ Bgbikad theicdcemdsat agcacagget gggttttcta cgtacgagta
600 aaacacggtg atttttctgc agtgagctct cccatgagca

IV T Ba SRR S3CIT £Hs 678<210>
47 <211> 6%1 <212> DNE@ é%%ﬁ"t%ﬁ‘?g ne ﬁelg%gg?rnlc

a synthgtie fargrs PNA and bafzt@mphaze A7 RePeRayimers eteatsed.c PCR reactions were

L T i R ——

amplicbiisacaagt ac 120 tct gt gttct t gt at ggt gt caagat ggct
attctatgga tactttggcc tcttgtgttg 180 gcactgtcac

S L SO B Lo

tgtattttgt caatagcatt 300 cggtt gt ggc gcaggacaca
Resultsy g’i@gtlmﬂ@]& amplificitipaaactey arcgngictehttvith $6Dpresence
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60 ttcctaaagg aatggaactt ttctttgggt attatactac
tttttattac aatcatattg 120 caatttggat atacaagtcg
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1gttt gtttatgtta ttaagatggt tattctgtgg 180
ctcatgtggc ctcttactat aattttaact atcttcaact gcgtatacgc
gttgaataat 240 gtgtaccttg gcttctctat agtttttact
atagtggcca ttattatgtg ggttgtttat 300 tttgtgaata
gtatcaggtt gtttattaga actggg gtt ggtggagttt caacccagaa
360 acaaacaact tgatgtgtat agatatgaag ggaagaat gt
atgttaggcc gattattgag 420 gactaccaca cccttactgc
cacaat aata cgtggccacc tctacatcca aggtat aaaa 480
ctaggtactg gctattcttt gtcagatttg cctgcttatg tgaccgttgc




tattttgtta atagcatcag gttgtttatc aggactggca gctggtggag

cttcaacccc 360 gaaacaaaca acctaatgtg tatagatatg
w@2@goeeres g tgtatgttag acccattata 420 gaggat t aRCI/US2004/026380

at acactaac agccactatc attcgtggtc acctctatat gcaaggtgtt

480 aagctaggca ctggcttctc tttgtctgat ttgcctgcett

atgttacagt tgctaaggtg 540 tctcaccttt gcacttataa

gcgcgcattc ttagacaagg tagacggtgt tagcggtttt 600

ctgtttatg tgaagtccaa ggtcggaaat taccgactgc cctcaaat aa
g@‘wgg gplox gﬁ%@lﬂb@&mﬁd aid [2G-spedific RN A 8everdd Granscription
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cycles of; iggfion (40€ gma@gﬁgc,aiﬂ”@e&)t Yaspegand 72561 figpe 30ts<ax) aaecperformed in a
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53 <211> 675 <212>_ DNA <213> SARS coronavirus Tor?2
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agctta act cct 0 at cc tagtaatagg
and the Bt BEPDR A e A e aat GPiecied Dhlcaat (1 gec. 10
SARS-CaVisptcifit andURCEAEHi¢ mblckihABEIcBn ARG BCRI4sbHRL Ct 9
gctcttgtgg 180 ccagtaacac ttgecttgttt tgtgcttgct

gCt gt ct a%ﬁgg{jﬁ?g@%‘g lg g&g‘% 319?%5 eé gg]@ g%g@?&d&% ggﬁwg b final assay.

300 tccttcaggc tgtttgctcg tacccgctca at gt ggtcat

t caacccaga aacaaacatt 360 cttctcaatg tgcctctccg
ggggacaatt ghgaccagac cgctcat gga aagt gaacbt 420
gtcattggtg ctgtgatcat tcgtggtcac ttgcgaatgg ccggacactc
cctagggcgc 480 tgtgacatta aggacctgcc aaaagagatc
actgtggcta catcacgaac gctttcttat 540 tacaaattag

gagcgt cgca gcgtgtaggc actgattcag gttttgctgc atacaaccgc
600 taccgtattg gaaactataa attaaataca gaccacgccg

gt agcaacga caatattgct 660 ttgctagtac agtaa 675 <210>
54 <211> 678 <212> DNA <2133%| nfectious bronchitis
virus <400> 54 atgcccaacg agacaaattg tactcttgac
tttgaacagt cagttcagct ttttaaagag 60 tataatttat
ttataactgc attcttgttg ttcttaacca taatacttca gtatggctat
120 gcaacaagaa gtaaggttat ttatacactg aaaatgatag
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tttgtctatg caaagcagtc agtagatact ggcgagctag aaagtgtagc
aacaggagga 660 agtagtcttt acacataa 678 <210> 55 <211>
W@ 2005822298 DNA <213> SARS coronavi rus GD69 <400BCHBS2004/026380

cctccgaccc aattaattct gtagacagca gccggagg 38<210> 56
<211> 107 <212> DNA <213> SARS coronavirus GD69 <400>
56 cttgttttcc tctggctctt gtggccagta acacttgcett
gttttgtgct tgctgctgtc 60 tacagaatta attgggtgac
tggcgggatt gcgattgcaa tggcttg 107 <210> 57 <211> 21
Example8> MultipleXISARS+CoVispeeific aad IS0 specHRIRNAZRIerse transcription and

Description of Audledular Béacoapasarfeal-Binid PER C pri ner
‘ <400> 57 cttgttttcc tctggctctt g 21 <210> 58 <211> 21
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Resigni: pAlll fime RT-PERIrbaction arBenpoepaated Bytabhet i ¢ pri mer
<400> 59 aagcaacgaa gtag 14 <210> 60 <211> 40 <212>
<213 £ il edal ce <220> 223> cription
sfie Tachihal b BBl B R o R e BB prfibrs, four sets
of PCRymrirhers gandicfiveaableawlbi et gisagacaddn agapgagge 40 <210>
1 <211> 40 <212> DNA <213> Artificial Sequence <220>
RT-PCEFs5actioBescri ption of Artificial Sequence: Synthetic
primer <400> 61 taatacgact cactataggc ttgttttcct

Reggjes: SARS 4 V<l pficorh d 1B spedfic RNA didtedB car b8 Feverse transcribed
Artificial Sequence <220> <223> Description of

and gengrate £ DY Ay and san tirade agyplifind end dgiestedr <400> 62
) . <210> 63
by SAS AR RS AR e £ o 5

PCR asggst roenteritis virus <400> 63

Conclusion: SARS—CoV-specific RNA molecules can be used as controls

in a multiplex assay.

Example 9- Evaluate the complete SARS—CoV assay using clinical samples

Purpose: The overall rationale of these experiments is to evaluate the
SARS-CoV assay using real samples (isolated SARS—-CoV from cultures, primary patient isolates

from saliva, and whole blood and stool specimens).
Design: Identical to Experiment 8.
Materials: Identical to Experiment 8.

Results: SARS-CoV assay detects SARS—CoV and discriminates between SARS—CoV and

other non-pathogenic coronaviruses.

Conclusion: SARS-CoV assay detects SARS RNA extracted from cultured SARS strains

and primary isolates.
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at ggccaacc agggacaacg tgtcagttgg ggagat gaat ctaccaaaac
acgtggtcgt 60 tccaattccc gtggtcggaa gaat aat aac
wat@soerbdt cattcttcaa ccccataacc 120 ct ccaacargr/UsS2004/026380
gttcaaaatt ttggaactta tgtccgagag actttgtacc caaaggaata
180 ggtaacaggg atcaacagat tggttattgg aatagacaaa
ctcgctatcg catggtgaag 240 ggccaacgta aagagcttcc
t gaaaggtgg ttcttctact acttaggtac tggacctcat 300
gcagat gcca aatttaaaga taaattagat ggagttgtct gggttgccaa
ggat ggt gcc 360 at gaacaaac caaccacgct tggtagtcgt
ggt gct aat a at gaat ccaa agctttgaaa 420 ttcgatggta
.cttgaagtta atcaatcaag agacaattca
?1%’8& @8‘8? ?3‘5‘3@‘?%‘?@2‘2?‘& ag atctcggtct agaaatagat

ctcaatctag aggcaggcaa 540 caattcaata acaagaagga
t gacadtptemniessolisefed fom B indtvidpalsawhe wareadini®lly diagnosed to have
acagcaa, cgct ctcgtt ctaaat ctaa
SRS . O A P A A e 2t aag
aat gaaaaca aacacacctg gaagagaact 720 gcaggt aaag

gt gat gihysemplgyypes inalided abyonelgadaggagnd spgnumdptethoggh samples) as
tcat t tt
well as i SREEhATER0 155 bV SR R TR PR TG h

tctgtttgga agctattgga cttcaaagga agat ggcgac 900
cagat &fzagplesdomgn 6 petiatsrast acontclst §6 eate bggahgadw €amples sent

.aa tgga 960. caattccttc, agcagattaa tgcctatgct ) .
forrouf B b eretpingo T a R PR B a b blss R dpatitnes who died
during GieC@ithrehiaButallidse dasiha: Wa8LaABReE tPoBet e inAning bAERtive heart
. 1080 ttaatagaaa attatacaga tgtgtttgat gacacacagg
failure; qegbgitaseitlan agsidgaigoatherosclyotie beaicdiseasd, thoridd obstidtive pulmonary
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fibrosigggggat gaat ccaccaaaat acgtggtcgc 60 tccaattccc
gt ggt cggaa gattaataac atacctcttt cattcttcaa ccccataacc

at 1 ¢ QUL R B BRAr Bty S ARREE e PbBEP AR cvong all four genes: s,

E, M, N)ogidtthé §@gifRityagRda@ew. ct cgct at cg cat ggt gaag 240
ggccaacgta aagagcttcc tgaaaggtgg ttcttttact acttaggcac
t ggacctcat 300 gcagatgcca aatttaaaga taaattagat
ggagttgtct gggbtgccaa ggatggtgcc 360 at gaacaaac
caaccacgct tggtagtcgt ggtgctaata atgaatccaa agctttgaaa
420 ttcgatggta aagtgccagg cgaatttcaa cttgaagtta
accagtctag ggacaactca 480 aggtcacgct ctcaatctag
at cgcggt ct agaaacagat ctcaatctag aggtaggcaa 540
caat ccaat a acaagaagga tgacagtgta gaacaagctg ttcttgccgc
acttaaaaag 600 ttaggtgttt acacagaaaa acaacagcaa
cgctctcgtt ctaaatctaa agaacgtagt 660 aactctaaaa
caagagat ac tacgcctaag aat gaaaaca aacacacctg gaagagaact
720 gcaggtaaag gtgatgtgac aagattttat ggagctagaa
gcagctcagc caattttggt 780 gacagtgacc tcgttgccaa
t gggagcagt gccaagcatt acccacaatt ggctgaatgt 840
gttccatctg tgtctagcat tttgtttgga agctattgga cttcaaagga
agat ggcgac 900 cagat agaag tcacgttcac acacaaatac
cacttgccaa aggatcatcc taaaactgaa 960 caattccttc
agcagattaa tgcctatgct agcccatcag aattggcaaa agaacagaga
1020 aaaagaaagt ctcgttctaa atctgcagaa aggtcagagc
aagaggt ggt acctgattca 1080 ttaat agaaa actatacaga
tgtgtttgat gacacacagg ttgagatgat tgacgaggta 1140
acgaactaa 1149 <210> 65 <211> 1146 <212> DNA <213>
Cani ne coronavi rus <400> 65 atggcctctc agggacaacg
t gt cagtt gg ggagat gaat ccaccaagag acgcggtcgt 60
tctaattctc gtggccggaa gaataatgat atacctcttt cattcttcaa
ccccattacc 120 ctcgagcaag gatcaaagtt ttgggactta
tgtccgagag actttgtacc caaagdﬁata 180 ggt aat aagg
at caacaaat tggttattgg aacaggcaaa cccgttatcg catggtgaag
240 ggtcgacgta aaaatcttcc tgaaaagtgg ttcttctact
atttaggaac tggacctcat 300 gctgatgcca aatttaagca
aaaattagat ggagttgtct gggttgctag gggagattcc 360
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<400> 66 atggccacac agggacaacg cgtcaactgg ggagat gaac
cttccaaaag acgtggtcgt 60 tctaactctc gtggtcggaa
wQa@mbazt7glat at acctttgt cattctacaa ccccattacc 1POI/US2004/026380
ctcgaacaag gatctaaatt ttggaattta tgtccgagag accttgttcc
caaaggaat a 180 ggtaat aagg at caacaaat tggttattgg
aat agacaga ttcgttatcg tattgtaaaa 240 ggccagcgta
aggaactcgc tgagaggtgg ttcttttact tcttaggtac aggacctcat
300 gctgatgcta aattcaaaga caagattgat ggagtcttct
gggtt gcaag ggat ggt gcc 360 at gaacaagc ccacaacgct
t ggcact cgt ggaaccaata acgaat ccaa accactgaga 420
tttgatggta agataccgcc acagtttcag cttgaagtga accgttctag
aacaattca 480 aggtctggtt ctcagtctag atctgtttca
3@%%?85 &t debaAtevdgomyguingnasaecisiad withtsevaraatwue respiratory
avedignst NaEnghdMed, 300p. Ja8@ORat 1953-66ccgt gct t gaaaaatta
2. GB{risy §Sytet aktCpranaviras anagogitiacgist of s@RACLURIBEpiratory syndrome.
dangitp203a361(086686.ClI31683. agggacacaa cacct aagaa
3. INGSRRAFOHRATARE! MEGoRGAARIE DIO3 2YYLE paguga 720

4, gﬁ%ﬂ%ﬂa@ agy 41 He‘ﬁﬁﬁéﬂﬂmtog%trﬁgé’i%}orﬁgﬁﬁ ?%hgnt?%fht L9893 cute

E df &96
5. %éf%a% A?get%i g?g égg sg %gggg;ggh C§§§% gagﬁogg%%f&%%&p& Science,

E@Béét ta cctgccaaag gatgatgcca

6. igp pgsegiatedgvith severe acute
é%?trﬁ% wdg‘?% é@@g@ 2&9% ﬁgg@g%g %At cc 1020
7. Pgondi-hagt albthppiddiearosafgcoryayiryngsegated yithaarere ptwt respiratory

g@aggmaK%RSO)SﬂlmGh@atmgt 49(6 @at papcas3-Acaggt t gag
Argatizgang WaHg tiadivaew sttedntdBbas At @rer6n/<211> 1269

9.  PRiQertIMA EZThBebshRadJoVerais, Isé&tbhmﬁlpoﬂ%%sﬁyato non-enteric
2bihavigalrelabddls AAGRBsi Bl GANPSH ARt IV A0 ILRG. rgi’

10.  Rubhoghy gﬁalgt%o%ﬁﬁ?d%ﬁg - 1&%&%&6&1’&% @eaeg s of 14 SARS
98398880189 FADGRAHo ﬁﬁl ?g g% é‘lc ted agﬁ} Ig? A ac({n ins oaftlnfectlon.

T‘ g&gg%@§;%§3%ﬂ2£t aga??t ccct cgaggc cagggcegttc

caat caacac caatagtggt 240 ccagat gacc aaattggcta
accgaaga. gcta ac gagttc tg t ggt gacggc. 300
Qbsa? ‘é%tég eag}b?fﬁtggg tdey fl ahqveapd e fectzmtth@waéicggon
documEACRESAAEIy HiBrorAd hGiEinyALRAGAE! 28 caaagaagye
atcgta gg ttgcaactga ggg ccttg 420 aat acaccca
aagaccacat tggcacccgc aatcctaata acaatgctgc caccgtgcta
480 caacttcctc aaggaacaac attgccaaaa ggcttctacg
cagagggaag cagaggcggc 540 agtcaagcct cttctcgctc
ctcatcacgt agtcgcggta attcaagaaa ttcaactcct 600
ggcagcagta ggggaaattc tcctgctcga atggchagcg gaggt ggt ga
aactgccctc 660 gcgctattgc tgctagacag attgaaccag
cttgagagca aagtttctgg taaaggccaa 720 caacaacaag
gccaaact gt cactaagaaa tctgctgctg aggcatctaa aaagcctcgc
780 caaaaacgta ctgccacaaa acagtacaac gtcactcaag
catttgggag acgtggtcca 840 gaacaaaccc aaggaaattt
cggggaccaa gacct aat ca gacaaggaac tgattacaaa 900
cattggccgc aaattgcaca atttgctcca agtgcctctg cattctttgg
aat gt cacgc 960 attggcatgg aagtcacacc ttcgggaaca
tggctgactt atcatggagc cattaaattg 1020 gat gacaaag
atccacaatt caaagacaac gtcatactgc tgaacaagca cattgacgca
1080 tacaaaacat tcccaccaac agagcct aaa aaggacaaaa
agaaaaagac tgatgaagct 1140 cagcctttgc cgcagagaca
aaagaagcag cccactgtga ctcttcttcc tgcggctgac 1200
atggatgatt tctccagaca acttcaaaat tccatgagtg gagcttctgc
tgattcaact 1260 caggcataa 1269<210> 68 <211> 1269
<212> DNA <213> SARS coronavirus Tor2 <400> 68
atgtctgata atggacccca atcaaaccaa cgtagtgccc cccgcattac
atttggtgga 60 cccacagatt caactgacaa taaccagaat
ggaggacgca at ggggcaag gccaaaacag 120 cgccgacccc
aaggtttacc caataatact gcgtcttggt tcacagctct cactcagcat
180 ggcaaggagg aacttagatt ccctcgaggc cagggcgttc
caatcaacac caatagtggt 240 ccagatgacc aaattggcta
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caggcataa 1269 <210> 69 <211> 1347 <212> DNA <213>

Bovi ne coronavirus <400> 69 atgtctttta ctcctggtaa
‘W@emanzioag)t agt agagcgt cctttggaaa tcgttctggt GBCT/US2004/026380

aat ggcatcc ttaagtgggc cgatcagtcc gaccaatcta gaaatgttca

. aaccaggggt 120 agaagagctc aacccaagca aactgct act

tctcagctac catcaggagg gaatgttgta 180 ccctactatt

cttggttctc tggaattact cagtttcaaa aaggaaagga gtttgaattt
240 gcagagggac aaggtgtgcc tattgcacca ggagtcccag

Claims¢t act gaagc t aaggggt ac 300 t ggt acagac acaacagacg
ttcttttaaa acagccgatg gcaaccagcg tcaactgctg 360

dcdneatag@ly fod édrbhaedudest widr S8 ARCitBORMTGE BbMpASRAMIBGHR specific for
tat ggcacc 420 gatattgacg gagtcttcty ggtcgc?agt
at leastga’&gﬁg@sc%e&cwgft@a&eam@m @cglgtstlgacpf@%e 45), etredepec(E), membrane (M),
: tagcgat gag gctattccga ctaggtttcc gcctggcacg
andnu%g%ﬁg%ggﬁgcctc agggttacta tattgaaggc tcaggaaggt
ctgctcctaa ttccagatct 600 acttcacgcg catccagtag
gGggtct agt gcaggat cgc, gt agt agagc caattctggc 660
gag'%@é‘é@é’@fé adch wheginithe eerend Wrusga e MART vigusat caaat t gc
tagtcttgtt 720 ctggcaaaac ttggcaagga tgccactaag
ccacagcaag taactaagca gactgccaaa 780 gaaat cagac
dgdbaadsty of gamt Aadeedn dgY RS aFas GEARS AL t aaacaat gc
840 actgttcagc agtgttttgg gaagagaggc cccaat caga
attttggtgg tggagaaatg 900 ttaaaacttg gaactagtga

acTREAGhY 6f QGEAT Wiekdn BRIZAGY { - i-allelic RT-real-
e tgcgtt}]t;t tctttggatc aagat ?’aﬁggl"?%a??%g% 680 muli-alelio RT-real
time-P géﬁagaattt gt ctgggaat 1020 cttgacgagc cccagaagga

tgtttatgaa ttgcgctata atggtgcaat tagatttgac 1080

agtThe ashay bf chgg it whaeinghecdadoralt §s amoticglat-Haacdhgagaat t t

gaat gcatat 1140 caacaacaag atggtatgat gaat at gagt

6 CHizeass a6t Agags ohgrth the dledida beded?0s 8 #iSAaCRAGerant molecular

agaaaat ga taat ataagt gttgcagcgc ctaaaagccg tgtgcagcaa
beacons?%o aat aagagt a gagagttgac tgcagaggac atcagccttc

tt aagaagat ggat gagccc 1320t at act gaag acacctcaga

Aathpassayidaraapl pherein the agsay iB5PCR2ESy. DNA <213>

Por ci ne hemaggl uti nati ng encephal omyel itis coronavirus

&40gasyay oftodpint T wherent thetegwe foar getaof PCRGeinagt fgdgadtifferent viral

t.ct atcagttc t 60 aatggcatcc ttaagtgggc
EeNes, agléafﬁ%rgﬁﬁ?f nd&@%ﬁ@#gﬁ%ﬁca%at gttca aaccaggggt 120
g@_{ae a?ttc at ccaagca aactgctact tctcagcaac catcaggagg
Gallgetiel

B TWAETRHY Sk molecylir beacontglghaled adth the same

fluoropkGagt t t caaa agggaaagga gtttgaattt 240 gcagagggac
aaggt gt gcc tattgcacca ggagtcccat ctactgaagc taaggggtac

Kb dae? o7 PR HORFEATED hblkhhl AAoLEPECRERE « difforont saRs-

CoV genz:t gggaaca ggaccgcat g ccaaagacca gtacggcacc 420
gacattgacg gagtcttctg ggtcgctagt aaccaggctg atattaatac
1IC T8 66396 f 6Rlin Fiv It 618 ILinSRHISRtDHR AGHeA BGHAE #3%n exogenous RNA
ctattccga ctaggtttcc gcctggcacg 540 gtactccctc
standardythafqe ﬁé@q%etomﬁ sagrde) that eandiggavaysp-transguibetambanplificddntan of the
primers@?;.o acttcgcgtg cacccaatag agcccctagt gcaggatcgc
gt agt agagc caattctggc 660 aatagaacct ctacccctgg

12 RS o PG R tratignent Rt Bomora chcingloson of o

fifth moReekEP&RaR thA8T 1aRIed WQQiM%%g(&;&O%E% ggé:c‘fﬁc for the exogenous
RNAsta;gccagaaga ggagccccaa caaacaat gc act gt t cagc

pigi ttt gg gaagagaggc cccaatcaga attttggtgg tggagaaatg
900 ttaaaacttg gaactagtga cccacagttc cccattcttg
cagaact cgc acccacagct 960 ggtgcgtttt tctttggatc
aagattagag ttggccaaag tgcagaattt gtctgggaat 1020
cctgacgagc cccagaagga tgtttatgaa ttgcgctata atggcgcgat
tagatttgac 1080 agcacactct é4ggttttga aaccattatg
aaggtgctta accagaattt gaatgcctat 1140 caacat cagg
aagat gggat gatgaatatt agtcctaaac cacagcggca gcgtggtcag
1200 aagaat ggac aagtagaaaa tgataatgta agtgttgcag
cgcct aaaag ccgtgtgcag 1260 caaaat aaga gt agagagtt
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cctgcctctg ctgtaaaacc tgacatggcc gaagaaattg ctgctcttgt
tttggctaag 720 cttggtaaag atgccggcca gcccaagcag
wWQr@aoeeag)c aaagcgccaa agaagtcagg /780 cagaaaatPCT/US2004/026380

t aact aagcc tcgtcaaaag aggactccaa acaagcagtg cccagtgcag
840 cagtgttttg ggaagagagg ccctaatcag aactttggag
gctctgaaat gttaaaactt 900 ggaactagtg atccgcagtt
ccccattctt gcagagttgg ctccaacacc tagtgccttc 960
ttctttggat ctaaattaga attggtcaaa aagaactctg gtggtgctga
G oPGL ofd4th ?%Ql%ﬁrgﬁfetjm?f&@ﬁfehfgﬁ?thgﬂ Rl FREIRNA isolation from
gcaattagdat ttgatagtac tctacccggt 1080ttt gadacta

clinicalt samiplggaagt gttgact gag aatttgaatg cctaccagga ccaagct ggt
114 agtgtagatc tagtgagccc aaagcctcca agaagaggtc
Juadlxcaggcof dlaapihahgrei?o saaplgatcads blagiatisstgdputum, or
aagcgttgca aagcccaaaa gcttggtgca gcgaaatgta 1260

naSOPhé’@’P&"gaA@%lfaﬁpﬁé@EE]@Ega ggat cgt agc ctgctggcetc agat cct aga

at ggcgtt 1320 tgcc atg ggttggaaga t ctqtaat
Q,g ngsfaasws@f c&@m) o2 w% émproyemsnipiptheringludesgeverse

transcn& ré,% am hﬁ aq(%ti at7 snn a%tect.n&st aglttgn(%% %ggﬁ?ona&z?&%%ﬁ%g
gcagaa ct'gg aaaccgcgc ggaa
spectro&l@@ioﬁfb@@cﬁﬂxeﬂﬁﬂ%@@lfef gat ﬁﬁh@@ésctﬁ@ﬂu@ﬂégﬁgwﬁwsﬂy afesthaalor during the
120 ggaaat agag gcagaaggaa tcagcccaag cagactgcaa
anneah@gab@%?a)é@ec}ttaa&r%@g@l@ 180 agtgtggttc cccattactc
ttggttttcg ﬁ%glcat taccc aattccagaa gggaaaagag 240

tlbc Egassaygoiocigiot gg@cmlm@ga@pw@mm elepmgpripaatheselgetion and
300 tatt t cgt
detectiort  PREGRR: 5 qgsﬁ‘%‘%q%guﬁaqga A IR et o

G QLA S oAl et gauacn oaeeealac L B9RIRCAN speciic

amplic8i, PAAGFOERI H’@Cﬁﬁﬁﬁ%ﬂo ?Q/lﬂﬁﬁ@%’t&ﬁ&ﬁ £ fﬂkh @810
ggacccaagt agccatgagg ctattcctac taggtttgcg 540

qRCHRE AcHTof %%hgf’ﬁ%@reﬁg@k bifdeRd, ol h%@&ﬂﬁdet&ﬁ&ﬁ dRBeHeGhose having
tgcacct gct agt cgatct g ttcgcgg c acaat cccgt
the formyglys slavat m fagueepcy &t 4l and ¢t hgtencle g@6Gnd andBGstpndard selected from those

agcct gcot ¢ tact gt aaaa cctgatatgg ccgaagaaat tgctgctctt
Shown*fgég’d?tﬁ?t ggcta atctaggcaa agatgccgga cagcct aage

i SR L et gaorcs el inchde those bavin
the fontngfag CRE O %ﬁ@sgﬁi @ 415 2h @96 2RO ARCHAGATPE sBRARleledRd from those
aggccct gaa at’gf t aaaac ttggaa%tag t gat ccacag
shownint fgwedBt ¢ ttgcagagtt ggccccaaca 960 cctggtgect
tcttctttgg atctaaatta gaattggtca aaaagaattc tggtggcgtt
202 Thgatsgaaf clain d oolesreiatiys ingiravagaat figtleaadmptissaa PCR multiplex
gtgcagtcag atttgatagt 1080 actctacctg gttttgagac
formaty at cat gaaa gtgttgaatg agaatttgaa tgcctaccag 1140
aatcaagctg t ggt gcaga tgtagtgagc ccaaagcccc aaagaaagag
rg : g hgseycf eny gageklaigs 1a29.agat agt
at aagcgttg caaagcccaa aagtgccgtg 1260 cagcgaaatg
t aagcagaga attaacccca gaggat agaa gcctgttggc gcagatccta
2320hegidit gB¢18iIOC Y1 Wheielie thieGeageiy aid egadinghiatindiaaing! doptaiwers.
1365 <210> 73 <211> 1111 <212> DNA <213> Human
coronavi rus OC43 <400> 73 atggctacag tcaaat gggc
b9 gcat 6f c1GAPSS Vhefn ?{e%’&é‘é 2 Gk S96Li8%3AhHAR to tperform an assay of
ccttattctc tttatagccc tgtt gat agt gaac aacctt ggaa
single @@ipimt acct 120 cgtaatttgg tacccatcaa caagaaagac
aaaaat aagc ttataggcta ttggaatgtt 180 caaaaacgtt
t cagaact ag aaagggcaaa cgggtggatt tgtcacccaa gctgcatttt

2407 Akt 8F QhihP2 DGACAUIAL &itcoRtaARAGMerdAaRARRbRS. 2
gagagcgt gt tgaaggtgtc 300 gtctgggttg ctgttgatgg
t gct aaaact gaacctacag gttacggtgt taggcgcaag 360
aatt cagaac cagagatacc acacttcaat caaaagctcc caaat ggtgt
tactgttgtt 420 gaagaacctg acBtccgtgc tccttcccgg
tctcagtcga ggtcgcagag tcgcggtcgt 480 ggtgaatcca
aacctcaatc tcggaatcct tcaagtgaca gaaaccat aa cagtcaggat
540 gacatcatga aggcagttgc tgcggctctt aaatctttag
gttttgacaa gcctcaggaa 600 aaagataaaa agtcagcgaa
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gaaggcgcaa agactgaacc cactaatttg ggtgtcagaa aggcgtctga
aaagccaatc 360 attccaaaat tctctcaaca gctccccagt
wQ@r@agegaga ttgttgaacc taacacacct 420 cctgctt CBCI/US2004/026380

gt gcaaattc gcgtagcagg agtcgtggca atggcaacaa taggtctaga

480 tctccaagta acaacagagg caataaccag tcccgtggta

attcacagaa tcgtggaaat 540 aaccagggtc gtggagcttc

t cagaacaga ggaggcaat a at aat aacaa taacaagtct 600

cgt aaccagt ccaataacag gaaccagtca aatgaccgtg gtggtgtaac

R o el B BN heagent groups
S Geneacagcagaa gcctaagcag gaaaagtctg acaacagcgg caaaaataca

780 cctaagaaga acaaatccag ggccacttcg aaggaacgtg

acct caaaga catcccagag 840 tggaggagaa ttcccaaggg

LK249C JagaphMCuANGEaaldA AGTTIUYATE ACRIRE 6998 889G GG-3 3:-Dubey]
tt caaaaact ttggagatgc ggaatttgtc gaaaaaggtg ttgatgcgtc

LK249gﬁg§* g%g&é C%@Ag g@g?%@%f@é&%@%%@@%mec -3°-Dubcyl

LK250cggactctta cgagattaca tacaactata aaatgactgt gccaaagtca
====1080 gatccaaatg ttgagcttct tgtttcacag gtggatgcat

t t aaaact aat caaaa 1140 ctcca a gaaaa
gaagaats 3% 1%5& % @&g‘g’&%TWCGTGATCTA

gccat ebAEHT Qﬁﬁ@TﬁHﬁAﬁGﬁEﬁ@@ﬁC@EGG-?
ggaat gggac 1260 acagctgttg at ggtggt ga tacggccgtt
gaaattatca acgagatctt cgatacagga 1320 aattaa 1326

LK251<210>5"76T@2ATETIZI0r AR ELGONATEAN>Chnf ect i ous
bronchitis virus <400> 75 at ggcaagcg gtaaagcagc

LK2518p aaﬁaﬁmmm@@?emmp&@@cqﬁﬁ@?ﬁ m@{%GCTﬂCAACC 3’
~  ggaccaaaac cacctaaagt cgg tct ‘ggaaatgcat c
agcaat aaaa 120 gccaagaagt taaatacacc tccgcccaag

tttga tc taacgaa 180 aacattaagc
LK252caag6?q%égAg@%%égéﬁé%“?ggég&%g@ Qg%ébgtt t aagccaggc

40 aaa aa aaaaccagt cccagatgct tggtactttt
_i’-a&lat He CB0\ @b I AACT TAG b AFAGHSTTTC- 3°

t gat act caa gatggtatag tgtgggttgc tgctaagggt 360
gctgat act a aat ctagatc caat cagggt acaagagatc ctgataagtt

S-RT tgaccral@GCierccaairaggat tctcggat gg cggacct gat

ggtaatttcc gttgggactt cattcccctg 480 aaccgtggta
ggagt ggaag at caacagca gcttcatcag cagcagctag tagagcacca

540 tcacgtgaag gttcgcgtgg tcgtagaagt gattctggag

EGenatgaccttat tgctcgtgca 600 gcaaagat aa tccaggatca

———gcagaaaaag ggctctcgca ttaccaaggc aaaggcagat 660
gaaat ggctc atcgccggta ttgcaagcgc actatcccac ctaattatag

ggttgatcaa 720 gtgtttggtc cccgtactaa a agga
LK253 00 et AN GG MeGA MO GA AT GANND bR BTN GO CHGGAGG 3" Dubcyl

aggat gggcg tgttacagca atgctcaacc tagtccctag cagccatgct
53&Emkﬁﬁﬂ_jl@g@@ﬁﬁ@@ﬂﬁA@@AﬂﬁﬁAﬂ@AﬁAﬁﬁﬂA@GCCGGAGGC3’
Dubndatgggcttca cttgagattt 900 gaatttacta ctgtggtccc
atgtgatgac ccgcagtttg ataattatgt gaaaatttgt 960

LK254 gatymGMGmtmmAmﬂbﬁ%@R@@cﬁm?ﬁﬁc
accaa@%‘é@ﬁ%@r@@%ﬁ@ﬂ@éf‘&% c‘r%‘éfﬁ@&'ﬁééTTACTGCGCTT -3’

aattctccag cgccaagaca acagcgccca aagaaggaga
aaaagct aaa gaagcaggat gat gaagcag ataaagcatt gacctcagat

11 Q aattt t at gat gagc
LK255 ¢ ¢ 2ol GG ARG g IO S dagtt ¢ t aggagagas
t aacttt a 1230 <210> 76 <211> 38 <212> DNA <213> SARS
__~__Eg m&ﬁéfg@gaﬁiﬂAﬂwﬁiAﬁﬁGGGAA@AAAGAGG@&E@TTAATAG -3’
gagctctttc atcggagg 38 <210> 77 <211> 95 <212> DNA
<213> SARS coronavirus GD69 <400> 77 acgagttcgt
ggt ggt gacg gcaaaat gaa agagctcagc cccagatggt acttctatta
60 cctaggaact ggcccagaag cttcacttcc ctacg 95 <210> 78
<211> 19 <212> DNA <213> Art3sficial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
primer <400> 78 acgagttcgt ggtggtgac 19 <210> 79 <211>
19 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic prinmer




<400> 79 cgtagggaag tgaagcttc 19<210> 80 <211> 14

<212> DNA <213> Artificial Sequence <220> <223>
w®eas2ps on of Artificial Sequence: Syntheti cPQF/UREN4/026380

<400> 80 gccttctttg ttag 14 <210> 81 <211> 40 <212>

DNA <213> Artificial Sequence <220> <223> Descri ption

of Artificial Sequence: Synthetic priner <400> 81

gcctccgtac catctggggc tgagctcttt catcggaggc 40 <210>

82 <211> 38 <212> DNA <213> Artificial Sequence <220>

<223> Description of Artificial Sequence: Synthetic

R i (i e R TR R
s oS S0 R R

gcecttctttq ttagcgtagg gaagtgaagc ttc 33 <210> 84 <211>

E-RT 40 iz{@§T%NQA£%lgGT $;coronavi rus GDE<400> 84
gcccacgtac catctggggc tgtagacagc agccgtgggc 40 <210>
85 <211> 98 <212> DNA <213> SARS coronavirus GD69
<400> 85 ctctatgttt ataagggcta tcaacctata gatgctgctg

tctacagccc cagatggtag 60 tattcttgct agtcacacta
gccatcctta ctgecgett 98 <210> 86 <211> 17 <212> DNA

M Gens213> Artificial Sequence <220> <223> Description of

— Artificial Sequence: Synthetic prinmer <400> 86
tacacacctc agcgttg 17 <210> 87 <211> 16 <212> DNA

<213> uence <220> <223> Descri ption of

LK2s7 2 i e A A S ) R T 6 oA A BOACBLCUAGG 3 Dubey]
cacgaacgtg acgaat 16 <210> 88 <211> 26 <212> DNA <213>

LK257.N t fﬁ%wgaggéiﬁﬁﬁgCQaAETAATTCTGTAGACAGCAGCCGGAGGCBtDMmﬂ

- LK258

5*-CTTGTTTTCCTCTGGCTCTTGTGGCCAGTAACACTTGCTTGTTTTGTGCT
ggg?GCTGTCTACAGAATTAATTGGGTGACTGGCGGGATTGCGATTGCAAT
TTG-3’

LK259  5’- CTTGTTTTCCTCTGGCTCTTG -3’

5’- TAATACGACTCACTATAGGCTTGTTTTCCTCTGGCTCTTG -3’

LK260  5°- CAAGCCATTGCAATCGCAATC- 3’

LK260-RT5’- AAGCAACGAAGTAGCAAGCCATTGCAATCGCAATC- 3°

M-RT 5’-AAGCAACGAAGTAG -3’ ;or

LK265 5EFANLGCCCACGTACCATCTGGGGCTGTAGACAGCAGCCGTGGGC6LDMmﬂ

5ﬁCTCTATGTTTATAAGGGCTATCAACCTATAGATGCTGCTGTCTACAGC

39



<223> Description of Artificial Sequence: Synthetic
primer <220> <221> nodi fied_base <222> (21)..(26)
we2@3m2898 c, g , t unknown, or other <400> 88PCT/US2004/026380

gccggagctc tgcagaattc nnnnnn 26<210> 89 <211> 20 < 2>

DNA <213> Artificial Sequence <220> <223> Descri ption

of Artificial Sequence: Synthetic priner <400> 89
gccggagcectc tgcagaattc 20 <210> 90 <211> 24 <212> DNA
<213> Artificial Sequence <220> <223> Description of

Art CUC%@AT@@@W&TT@TTH@%%@%@E&@%'P@QT;éngCGCTT-s’

gggttgggac tatcctaagt gtga
DNA <213> Artificial Segquence <220> <223> Descri ption

st EGE I e ARt 0 S
LK251 paég Ta 21, <210> 92 <211> 21 <212> DNA <213> ,
i f C%QQMQ&%M£%§GIMAWGGGCTATCAACC-3

Artificial Sequence : Synthetic prinmer <400> 92
LK256¢t aacht §AGEaGIATAGCATACCTA> 3 <211> 21 <212> DNA

<213> Artificial Sequence <220> <223> Description of
LK256ART i f§’e TATTEHIAGCAGT/SYANGTGCABTARGGHAOGCIA - 3°

gcctctcttg ttecttgetcg ¢ 21 <210> 94 <211> 21 <212> DNA
ERT <213>5AmATiGEAGCIRYEROCS <220> <223> Description of

Artificial Sequence: Synthetic prinmer <400> 94

caggt aagcg taaaactcat c 21

26. A Kkit containing the reagent composition of claim 25.
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