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WD 2004/ 094667 PCT/ SG2004/ 000103 REAGENTS AND METHODS
FOR DETECTI NG SEVERE ACUTE RESPI RATORY SYNDROVE

WML RUS CROSS- REFERENCES TO RELATED APPLPCASGLONB000103

5 [0001] This application clainms the benefit of U S.

Provi sional Application Nos. 60/464, 115, filed April

21, 2003; 60/464,345, filed April 22; 2003;

60/ 464, 643, filed April 23, 2003; 60/464, 965, filed
/IEAIGEZNTSO@ND METIODS JOR DETECMN@GEWERE ACUTE

2003, 't heRiJSSﬂlQAf]I“GRWSYNDR(ﬁ(E C)RFA’WH@SGC’

by reference in elr entirety for purposes

FI ELD OF i %Ngn
Rt s gﬁﬁgﬁw 9131%%%%%?@% ﬁ%g Arslicgiiep Nos.

601464 SPIGNESA {}Hl dzrld 0b6% lconG4ths, f]]%@‘lﬁ%rri? 2@0250@ ; 60(464,643, filed

respl rat ory s one COF onaV| rus
Apob23i200360/4645365, Filedatped 2002003e axﬁd @0/@%6 616 bl August 19,

3@9 et et Sl are b e PuBEP PACORIFIGS Hepbhgntrety for

hsadas first identified in |ate Novenber 2002 in
Guangdong Province, China. In the ensuing nonths,
maj or out breaks were reported in other parts of
China, Vietnam Capggap OF'PARINVENTIORN. and
ﬁi %j\l\:her € l]ggefDWVICHHODTIQ%IgI 19??535 ]Bsc‘ofuxﬂUI%Ulalar ﬁiglo'égf 3nd
e ed anon

evel ectivity, nonst r at
mttéelb ealdtchemmtrg Tbe imnesumnpfom}m mpthodsrast sagdied fondeecting the

been in close contact with i. égg ' I’%I vi.dual f n
SR S S e e S ABS G and ik g fingh” aiso
Rt S0t Fe ﬂ&d@@ﬂmédﬁ&ﬂ%nﬁ)ﬁlc@%ﬁﬂ bfd‘g@bstﬁ@t i m crobi al
treatment for acute community-acquired typ| cal or

atypi cal pneurmpnia (Peiris et al. (2003) "Coronavirus
as a possi bl e BACKEGROIIEH VR THE IR VERSIIONL Or Y
0008 OMe, " ShARCAL: 3R dpifkddr s}r’x)’(géme‘@AR@) waPfiks? 1den%fledsm late

I ncor porated by reference The” cause of
Nagerhewa 2003 enGuéncédngEroalmy@hm@ ohotlhavnsumlg {nCotly, major

t al, (20
SOPRRLE P seireg f PR non by F Rt P S e S Froapeo Fgivan.
sFlseitRre inhe ®094. Tle divesbe i3difisl A6 1td 816h, eVl o€ thfédivity, as
iincorporated by reference), because clinjcal

dereensiraled amoeniisdiealih carevirkars argd family mpmbers ghas hpvsdbesp in
%o% ‘Ej;l ‘%‘a%‘?%ﬁ ctéd ?W?\%B@ﬂ?dln%}{nﬁ@r i ngd 8;08%?; dg%cg%‘g’ that

s t hus been erred to as :1 WD
PO SIGRADIB A @O Olﬂ)Oﬁsp(&ﬂFQS e@piical mgirhigtdbidl dregtnieng fnanwe

PGPl SR Oh AP ERTSEMONE GRgaH Sal0Bh oronavirus as
DPERRIHIO Yalbe 81 §e%'1'écﬁc¢n‘é r@%lraﬁ)‘ by 1Rorh®” 1ARde1 861:28 1N 325, which

Vs (Marra et al. e genome sequence of the
BARSrporated by reference)

[0004]) The cause of SARS has been identified as a novel coronavirus (CoV)
(Drosten et al. (2003) “Identification of a novel coronavirus in patients with severe

acute respiratory syndrome,” N. Engl. J. Med. 348:1967-1976, which is incorporated

by reference), because clinical specimens from patients infected with SARS revealed

the presence of crownshaped CoV particles. This new CoV has thus been referred to as
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associ ated coronavirus," Science 300: 1399- 1404 and
Ruan et al. (2003) "Conparative 5 full-length genone
wGe epyemse7 anal ysi s of 14 SARS coronavi rus i sol e BESGa04000103
common  nutations associated with putative origins of
i nfection,"” Lancet 361:1779-1785, which are both
SARS @opor HieclullByngtk gen@ne syuefd 00 Se IHBRE Canvehas bﬁarmelpyr ted

f RNA- | d
B TUHES AR R BT ET LBl § 360 A (g1 o be
sifEf . tﬁaﬁto?el}feﬁ ﬁ%@’s?fvﬂﬂa etd. giO@?)V‘*"l“lﬁl g%ﬁomy@éq%eﬁéed&f the SARS-

conprises the I'i es CoronaviTi dae and
asbodiaed vorpnavimms, ”'Eheencm 20613990404 @ldRuanetel (20031 Cohmparative
Lati n word nidus, for nes Sg&grrln oth]e 3 -
ul Jerathepame raseis et 14 HRRRS 245 3Bt cagmon
mBtlbAGas¥ddidba M‘ti]?%dtﬁ@ orib R ¥R oh: z’qgl%):et P91 49YH L B8 Swhich
a new order conprising COronaviri dae and
arbbbrinadrpordé by réfecdnce)i rol . 14: 629-633, which is
i ncorporated by reference). The 15 SARS CoV genone is
[0005)y | ar g@oVQQm?a fehmilly i positied-stednd RI2AQBYyelopepviaysesicadled
Ruan et al. , (2003), supra,, which are_ both_.
Corgeayipdrateicihye nereasseased uer be dsbsesblishadarive
NROOL 81D SThiVRERE c&&)EHQSQH@fanﬁlﬁégt@draﬁadzﬁ%éJQﬁl Arteriviridae. The

nucl eocapsi d, nbrane, and small envel ope.
naonNidouictlas ad»mmﬁm)wthsutnr:wgudemﬂ%efqmaﬁpal refférkiag to the 3°-

r ot.ei Nase, .., r ot.ei RNA-dependen
ey T Aoee R R PU B A oty SBERES T Bret e
(CRYRIHG @? Mddﬂ’zr\ﬂersai néve@}depadmmlmgoidnamme phd on

(Cavanagh 2003) et al.

Artgrvitidaneé Aaehs OiIQht 7 ugzrga‘ﬁéﬁ dvirer iSZ%ﬁOiﬂb(ﬁat@fi ba rgference) The
SERS Bl aF B0 H KO Ol LPAPOOES) oo CARatban et ol

(2008 e cipropshich @arcuth ms:onpoualsd b)arefqae:hopmraoﬂ enendes 23 putative
Virol. 76:6257-6267, .whi h are. bot h rpor af} J‘?{’ 1
PROMIRS- eM&J@j stryqfuralpraieinsapejude ‘FMWC%RS’ ﬁu‘ﬁ%’?‘ §RE g P2

Re®pRi RénstuBtuedlpYoteink Gt d¢ tﬁ@ﬁt%ﬁfn‘ﬁ%’ fdﬂeﬁlﬁ@ YC Nk pZheinase,
esgq&)gncen th(le] e%e tion bein Rp, \IX,hl ch is hi ghlpy

R&j\qd@e@é@tﬁiﬁmm}m@w (RdRp)p bgjcast @ndzanp pther proteins involved
wtnﬁ'vgr%p}é ga? Sd ?r%ﬁ&?ﬁﬁgr? Givakd hgg (?'_2 ﬂ:?/r&’ ranerl\%bﬁsal f(f?(ﬁOZ)

ogn ion o |ous
“Wlein®Ednataksoeiation’ pﬁd)ﬁinﬁm‘nhm(m ofrmayseimegicall 6- k1]odalton polypeptide
identification %ﬁés an? ot her I e- existi

TEREEI L SRR 139080“3385@@“5 virus 12
pglggﬁtﬁflm LR, t79 69&&9%?%]5]Eﬂ?l}r@'b‘ét@ﬁb&p@ﬁ%&ﬁfﬁ%&rm\i}? In

used Tm 3 i di zat'l on procedures, such
oBeuCh¥s nnhiymfgham@usdmtmtaﬂ progeing aye delyesdightiheonsarvgdn the viral

OiEnc e aSepuon Bmaatinh Mo bieRR5aliatd f R Lhvs
RULE 26) WD 2004/.094667 PCT/ SG2004/ 0Q0103
‘ifm i vat .) The 359t d%hgé?HP‘S%CHWé EAUSPCES B8 PHPIGENG/Rr BRgpes for the

réé&éﬁﬂoﬁ‘(}?m@%@ﬁ@ﬁ% 148 81 51%*?1'1#1\/3 & prob R AicInafineRigfcal

advent of techniques for the rapl d anplification
uﬂnﬁmﬁpamnfassays aut bidecprekitisggethedelgiesuthr @sanmh@ nucleic acid

h t th
PR PO RABh R GRS UEE P RO D BB ORI o
h96H G2atfinPr6dcddresueh a§5&hern blots and dot blots, to detect the target

nucleic acid sequence. Many of these hybridization procedures have depended on the

2-
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5 specinens, thereby elimnating enrichnment and in
vitro culturing of the pathogen prior to performng

wo b@4hydss7 di zati on assay. Thus, anplificati on-Passd2004/000103
hybri di zati on assays can provi de sinple and rapid
di agnostic techniques for the detection of pathogens,
cslivhtiormand/dren8oRBe1Go theorghsiinh end, thasypieessneSUNVNARNaBFe for

B i SR 6 PR FRL 0t pecin
Iﬁeﬂeicaalekoesege&%e VisGEH 3 tREPSyInk s8e B8k S Felak b %%%%@aﬁxﬁeg, has

acute respiratory syndrone coronavirus wt
pseMidddanimectiantet eaise primef andoprobe medeic eaids divedtly oxi dlimjcal
other species_.in fhe coronavirus genus or specie .
SPEHERS: HISF0y EHEBP I Ung SPE RPeT PR Uit e s Lurnof B8 galpgen prior
§ , o ) A
O 200 B ok A LSS AN
chm paxtitletsirople tand odpiid)draguossiotdctimigpecionpresietdcons of pattlogens, such

react|j | xtur.es the invention also relates to kits
aéﬁﬁ%@?@’f’%im a]tsé’fﬂﬂ?eﬁlg ;/hesle pat hogeni ¢ agent s, 1and
to related conputer and conputer.readabl e nedi a.

0008] In one as , i tJ Ldes an

E)Ii o]nucl eot i de @M&ﬁﬁgfﬁﬁﬁfﬁ&gm dwith a
@&Yﬁence JBE BESEH IRYEHED REOVies i thasks epd reaggnisfor theppid
r@ﬂ%ieh %ﬁ&%&lﬁ%%{:ﬂﬁt e &tédioflof %@b&g‘ﬁ%g r({asﬁﬁﬁt%gr synldﬂ)me

anot her a e I nvention provi
cotongamsobighatut siébszonplrdesdctign af, oociloss-ceaaivity withother species in

equence sel ected fromthe, grou nsi stin f. S
FEFORSTYS S ag pesle o Bt and T Gos s Bpods amicagents
0@ kHedRVHEbE @hn BeuiaRd 10 Getedt theVIRSs iNBKIeB8t e JaRticldrISARS
anot her aspect, the invention provides an

@IV o livitee b pddition iy oligrapelaetides, qemplositions@nd répguipmpixtures,

e % 21l | Yol : . 5%,
S RS ERTER  CB Yooy Bk B8R0 s,
t¢ edigibd omnputéhmd@ofmpute raalatgt ingdiaucl eot i de has 100 or
fewer nucl eotides. Typically, these oligonucleotides

[0608] pr i Melln BhCiPeQ, Meiithentien ploeidasieh Bligoreiedtde Bdnsistigg of a
like in these enbodinents. |In certain enbodi nents
IUREICACI i 8 eengieielesied Sranh iy ereiresansisine of SEQEANQS: 1-12

a@@ 53881y @Plg?fetrr%gtﬁfﬂé}e@ib Q4 tan(ﬁgerrbgﬁé&,ghé ntiicﬂl4;l(z)r%gg]tep an

or exanp ese 30 ol I gonucl eoti'des have
ofigomrclantidt eoppuisg ¢ sugeic a88 voth 4 sageenaeiseleertiifobes thePoup

Prrigon TIPS Fipa™ b deopiSimten et rbichas)
NEb ARG ABGIDRE FESERRQRIL AR L 08 sti1P hhARAURP&DL thE BFention

conprise at |east one nodified nucleotide in sone
PEgIeRsi ametiggnudleptide dyat Hichidesh Buicleis Beis] havigig as keaatp?0% seguence

. one i f Eg?ﬁg eot. € i bed
lb@?@l‘ ?16' ”sat %81: %%é’cf Q(F%R)a(int% g ; §E clel ?Sagi 1& CL‘E))C/] blg’le%f (gzra ion
coinplinent thereek,athivieoli gonutleomdti Hak @40 oH fdved huclestidels N TSpicElly,
enbodi nents,. .t he ol.igonucl eot i des described herein 5.
theshohewcleplifies Lt PUMET Puglas aGidy Pesbearcleisasidspprethe like in these
SHRBNGs. TRicElt¥in elBo8fidnf, the oligonucleotides described herein have
sequences between about 12 and about 50 nucleotides in length. For example, these
oligonucleotides have 40 or fewer nucleotides (e.g., 35 or fewer nucleotides, 30 or

fewer nucleotides, etc.) in some embodiments. To further illustrate, the

-3-
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enbodi nents, the oligonucl eotides include at |east one
conservatively nodified variation. [0009] In another
was@aobicet he invention relates to a nmethod of pet/sGliowgooios
a severe acute respiratory syndrone coronavirus in a
npl e. . The net hod |ncludesg&a 10 cont.acting nuclelc
olaagnaglepwmcpﬁwr%wﬂp@t R IROGKICH BREEOtFen SPMREMORESISIS In

Pl fOITE S, RY Rl A8 et diEleBife R bShEILTR
dekbril kuneln GOMPUAIFE M6 Sltdr Ineclemfacnmh)aindhyeasﬁ st@bh(ht)nmdrdtﬁb o

acid arrpllflcatlon reaction }g]g
urpmqme@ ag@e@rd&p n m@a@tqn&wdwemhé ¢ 9W“C1Fﬁ“deéd’6$%bé‘ﬁ herein
I e
té%ﬁ s an g‘ 003182%05 %?A/ &da??eagtbaﬁq@%ﬁ&ér g%éét?hleﬂrqéeég rom
ethb@limients ethe ofigohcrispliesfindade arledseand camsertbiivehgmodified
after (a) thereby detecting the severe acute
Var@EPPy at ory syndrome coronavirus in the sanple. The

sanple is typically derived froma mammalian subject,
[090%h as almmrgmﬁeéte inyeptiop seleigh i emothed 96 detectingta severe
S e R

cdnltreumgexhelem a@fdsdro@nmelsﬁmpmwmnatnem bh®Primér ﬁmelc acid
perfornmed using prinmer _nucleic acids conprisin

C@wmeée@épeecw&w radpadertyd frompbggropp C@P“%@%ﬁds@@
¢ ou%? an312150f4 Al ol'rl})lé}ﬁén'i@t'h@regmfg 188N mfdfeid fagt one

the nuclerc acid anplification reaction is
ampplifi catioe deacsom .y a mestedrpmd:ymresmmsreaummpmtlm k). In .

PR R 5 R ERY Nkl R g onEShore

arRplidHRk tHEAEfTHdm BfeirflelefcQRRT ArRSISi catiBR @éaﬁh&ddﬁﬁﬂ%@%ft@ﬁ(a)
nucl ei c aci d and/or conprises at |east one

thg@hﬁ detepteg therseeere peute RRIMYIY syndnemeromimayses prthgrgample. The

sagrgo %'ft?%i%?l fd%ﬂ@?ioﬁ??m%gﬂ#‘a‘i éig'tslﬁb B¢l Q:ﬁ@'a'hﬁhﬁﬁ“shl%@ct In

cereagt asmbdidmlants; ztteedst ovesof thoahplicoat isoaboul 4¥(Ciarcleatides in length.

enbodi nent s, rlses itori.n i ndi bet ween .
I T e A SO St ATBE DOt G PR g hg i
pe’#fo?ﬁﬂu %@i@lg p'ir%e‘? %&Qxcfaﬁi‘agbbxlﬂﬁngf]% §&;u%9£b§'s§l*ett@@ fi8fn SEED

, stantially identical

N@ér daor 22 hed éEQ TNEO8; K2 ehe0. iarderipin evhodapents atleast@pegound

ofEYFOEE o5 R Ikalch RGN s PR e e R ey

cangtisineseqaen@itelectadpirenSBQ 1D MDD 1509 N18cGhe SHQKD NOS: 16 or
SUBSTI TUTE SHEET (RULE 26) WD 2004/094667
1HCPPen iy 42iderst 07 OllBAPHPEERARIC PEdS EOTBRIESCE A BT BSTpTgRer

m?élexE %&%tanﬁ%‘? C?’EEI%F &l 1efRo ﬁé Yabel, TnGBink Adbod AR FEER bR ple,

for exanple i gonucl eotide conprises a
ths'maodifit dpsmepnaiec had cogpases segulenceidahplifie@ton sprnifBEQY
llD‘ NO. (ﬁ or SESID NO. 28. .1 ]ghese g nmbodi gents,. (b)
aligSinegediigationABRios & SeTAGR Sith ke RO UBE AP & Feyhip
eRbOHHERR, (B}cbﬁﬁn&e@%mto% Bfﬂaﬁﬂof B’ét\ﬁ}gexﬁthé‘aﬂ’x%x@&is%ﬁab @t least one
signal produced by the |aBel to produce an anplified

okgapngleotiduhalenge saquence selected from the group consisting of: SEQ ID NOS:
1-12 and 15-24, a substantially identical variant thereof wherein the variant has at least
90% sequence identity to one of SEQ ID NOS: 1-12 and 15-24, and complements of

SEQ ID NOS: 1-12 and 15-24 and the variant. Typically, the oligonucleotide

-4-
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the anplified signal. [0010] In still another aspect,
the invention provides a nethod of determning a

wEr@3emMse7 of a severe acute respiratory syndr OPEI/SG2004/000103

coronavirus in a sanple, which nmethod conprises (a)
contacting nucleic acids and/or anplicons thereof from

cdrhgrisea @aplegst Wint lb20ar@ne apleagtdne qotrichenticilegotindesaihhat
bn(grl se at |least one nucleic acid with a sequence
20311

Beay, for gxarople, the eligrneeiseide omprises a SEmqpsppmbe having a

SRR o e B R e

o;btdﬁlﬁlly tympHse@iRtec@ig HER ddB1NGBhal brddhcadby itk 121461 (ﬂrh%phfymg
onpl enents of SEQ ID NOS: 1-12 and 15-24 and

a d@twtaw@ SignpleprABtdse &y Abeslabal e pipduee FImphifirid sigriah gnd detecting

aue At ingle time point, at 15 nmultiple discrete
tht%;%Hg)h‘ﬁesusiggalsc:ont| nuously over a selected time period,

) bin en the.nucl.ei c acjds and/ or ..
D consfj e et Sonics e TBYePhSh B st # qaidbod of datermripine o
pgiRE bARk& R NdicNGshiom §)icﬁr6‘rﬁe BoYoh S ifus3h bqa?maradévﬁfch method
anpl i cons thereof, "and t ol i gonucl eoti des
cmre&eﬁ{aiégnnah@gjwm@edsamdtoh emplgersahereaf foom the sample with
respirat ronayl,ru
o et ROy SRR T oS bt S0 B SaGence
seﬁaiﬁlﬁwrh thSgriop t:dsmlsslagrpf SE]CSIE}NQ}S al1Yardispa s@bstantially
unsubstanti ated before In certain enbodi ments,

ldf%l‘}caé Bi“fﬁ”l‘ thegeof yherdn ihﬁ o} a’tlﬁé hag léﬁsé %Q%i Sﬁgueaﬁwcﬁflmy to one
[ Wit i-N

o butlﬁgﬂégtf E;l]xgtEl ‘2"’%%?%?5?%9@ g{ SRS P 431‘()39’3§S 1312 and 15-24

arldgtas tvarlnt, niChe eghoid nlsahndindea (b)ohainmmmgghlg af atsllngle time point, at
.on c ri ses about 50% and rises

it R0 MR bR P R gk Ve 40 P ReoqBr oty afing
bétWeerit hoelencld Rh&/8l Apli@RPIHeFRS, dNBAETdAcIebH@s; in which

t han a sequencing reaction. The sanple is general i

dedestable Bindmgrhelveea thmpyciaic %ﬁa@f—j aior agpdigorsstharenf) vad the’
o]% gl%ndek{]ﬁ]eggrﬁugﬁéts E}éer e gﬁp §eve?$§cgﬂ:ﬂ%%ﬁ}a‘t‘forg%ggc?rome
CayomHvVaImt adthle sampleuThe pres&’mrt iobtielseyere acige kesﬂlrstugp:gmﬁrome

rises the nucleic acids and/or

PR T PG Fereliporee actumbaratadrge &
PRt b efts) (@) SoAtiiRE A2 1i60 AR
¢ ol |ﬂg%ﬁ u(z:(?lgot Fd(g)s - 53 SI'S(i(J)ErilSTIUE}TJEI'H% ﬂS‘%EECT&!(}%LfLI]g/Oé a)mp\]/%ons
thg@@ﬁ%@%lmﬂ@mﬁsm PDOLO3t afOBperdtutenofsd kst 42°C for at

e di.nment s ane nment.. of the, nucle
15 15 TR FowPi ndfat ueigft o S SRiL chy cormiriog oot Saitormain
afiNRipHEb Eheépadfiatla efRbitfatieA bl Mbuk @ GREYHIURIdrEoWRF AHYERhod

the anplicons and (b) conprises nonitoring t he bi ndi ng
typisallie 6pmpites guedcspe othgicthars a seeneinga psciientha fierpdofs,
gegjﬁ%llﬁvpi%gg%d §8ﬁ]1ud %%%Fﬁlagl %F{ Is cghaosra hafélltlan subgct aln certain

erabgimehis ahe Qﬂcléle abtids ﬁlrltﬂorta)‘xiplmahé thefzolpiid S1@Bligonucleotides are
pol msr ase chain reaction ., a nest polynerase
c lﬂéaleflp{snop%w@"y a %pllri.sgagfgt eqrRpIsep Eigatuclsit acids and/or

ﬁj({o‘ﬁg g]t g 3 %F 'OP Ilt h8§1%d3%gi?.og's "Th Qh&no}lg%pﬁ glg,rﬁe%sld s§pport '

t 1 on usi
comprises the oligonucleotides.
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| east one primer nucleic acid conprising a sequence
sel ected fromthe group consisting of: SEQ ID NCS:
w@203/0048d7 15- 24, a substantially identical varpP@rnsG2004/000103
thereof in which the 10 variant has at |east 90%

OSSR PR AR R,

amplied hifortabt aiving (aNusinget ledst bheseleie abiddniprificatiort 8€hnique
primer nucleic acid conprises at | east one | abel, as

to prededeitheamplgaas gnd 6r) compasss Beniloneerbs binding bshyeen the nucleic

am%ﬂ? nraalaﬁl%i,co t%el%of d thr?auoqug xgc]c?oqldgs Cd%?B oggﬁergampélﬁcanon

naclPef ¢ “acl
Pebipld, Rt Aultei @ﬂﬁ@hxfn Gfitationltéhiqug t mch Rtd DPoly
FOrestrﬂljctlon sﬁte IlnE ] ﬁnd/or(?heﬁ?fke ° 63012 ﬁ;y e
chaamteahieen Esperciest pqlwnpﬁeeﬁtaprowaﬁtwra@@s) ? bg%se@bwpdgqctlp@n
r n i
ancﬁ%rr@?llgﬁ eﬂaotﬁlesdaoe% 9 éua%ne[g tlYe;[% g{ns%PﬁglgASlﬁ/ %ﬁﬁ%d%&lno at

lea@@n@ piiinich nﬁc]Sx@GhUﬁ]erﬁlpﬁsﬁir@Qt ®Rqudnice ﬁ&léched ffomUtpe group consisting
consi stl ng SE NOS: 1-12 and 15- 24, a
of: SRS IAMGSIHR 3 % a|svb%\%nfaHy iqemsicd oerighicheeef ippich the

i

ol A0 DRSS k35t RO AR AR Lo 000, o
cothplem¥ls:of SEQATANOS1 3-124ndrid-24nendube varidng. Idhsonte of these

ol i gonucl.eotj de caonsists of 100 or fe nucl eot.i des. .
empo TS on 6 PoRes PSP TR LB oy g hein
or GBERNEVkAd inThd B OPAGRAS, ih% SENe hatlky: defd ls@sra

unsubstanti ated. Typically, e oligonucleoti )
modd‘rqnirprmeramclemd 3228 ﬂcmim@@ﬂld ymﬁyg@zh@@u S?efﬂflmbbiﬂ@iﬂ@g
moﬁ&qagg? aaxg rlfgtlon snequ]ngrdr}?gldgr the?lk 5 least one

Uclectide i s nodified

to alter nuc ation.st abi A
003) 3§ ve T BfFradiee Qe et BB r RS ) * ERoRS IS e
sarAple|d@ASEd POE aGhbfebeanalat BanUmE @BEbKIRFe0tias Ml S@ﬁpﬁées a nucleic
| east one |abel and/or at |east one quencher noi et y.
acigtovifh 3 spguengeseleetsd MOELBE SHIPi OREFME HorBR 1§ 05;1- 12%nd 15-

2414 4Rk SER68 ldgyyt?m{ @%}gﬁ%k%of }m%me %n%@kﬂﬁg st 90%

non- 1 Uor 8scent a colorinetric ,
seqnhem idemitp és owendf SEMED NGS:Hi-12 ami Iﬁe%,eamﬂ chmiptdmenggof SEQ 1D

t i bod ant |
S0 152 e Gatond: Phieh sl ug RS iy af00gy fever
nu&]@@h&e‘s K&, pre@ncebiBSkh Il beuteibdpiraloRbm ddéhhe Y¥onavirus in the
2004/ 094 67 PCT/ SG2004/ 00010 [ 00141 The )
sarppleg® gersrabtundaewn pr virabsiantintes. tTyoreallys the gl @W&Qﬁ’tliﬂ%ﬁw
cox%llg?lscp o easpglge é}{éml\{caa'ilggyrgtlllxés%eg%{u%mé ﬂi id ofgxﬁcggl nx t Itg%%&ts at
ledsﬂoﬁfQiMIdoﬁﬂe of a’lglﬁ)éxheﬁgcembl@dﬂlmehﬁ)d}faecs(@lg do alippaicieic acid

conprises at |east one of the OllgsSUd eotides. In
hybndizatiaagiauliraripdve opemadifys B8¢Sdes are non 5

covalentué?or covalently attached to the solid
[0& K por t wajly .t Jeastoine f slwmhgomclemdes comprises at lagone

}a%ﬁ?zgorm‘at r]]c%ﬁss re\?%ll%f?éﬂe(rm%l ley ' E)l?u% dgt% %Hel g%tgodaa 2comprlses
a fluoregertdye, dﬂv@dk%bﬂ@&esc@hﬂ)abelaa ﬁcubﬂu&rescgm JaBel[Th edslehmtamc

etc.), a fi ber, a whisker, a comb, a hybri di zati on
1aheth, apchegnlﬁgnmsgemé]abgl g,bp@px@m@scy:gt ]@be] an antibody, an antigen, biotin,

a hapten, a mass-modifying group, a radioisotope, an enzyme, or the Jike.

-6-
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ceram c |ayer, a self-assenbling nonol ayer, and the
like. 10 [0015] To further illustrate, the
w@biogomseet eot i des are optionally conjugated w POT/SG2004/000103
biotin or a biotin derivative and the solid support is
tionally conjugated with avidin, or an avidin
[0 QIE‘Hl vati v %‘13 Oé)‘go%‘tcll EWde’ﬁC@FP%“éQ%@M%\WWWO“ are provided

P B e T FRERETTRY SamBls peR ot bERRT™ ¢

olfg¥Rh@edtidys Beh eslhgsh. f]thiﬁher%nﬁ)odmwms;)h nsglecpampbdeom@nses at
ol i gonucl eoti de, an ol i gopol yam de, an

least Dg@@ftthysz@gdy@éﬂifél In wseotrml@qsia@ﬁw ah¢ alégor@ﬁleanqiﬁware non-
{
coftphin o dtBeq FRbL IR suborE  ErARYAR. oy svmpsysg

utiSeP these%oﬁimvs’ﬂﬁh epticiallactisend fiof, ggaear;ainlaya microwell
cl eavabl e by heat, an enzyne, a chenical agent

plﬁﬁ,ea:lpqaéma@mheéd %eag» amasﬁetlcewrol{eaﬂ)feq% 3 Wba fog-he fmcroufbe
0
e Bk B EYSPT AR, ko TokES )
cefumgit @ly@r,a&bkﬂ avdeinbling semokyee aselhediked from the group
consisting of: SEQ ID NOS: 1-12 and 15-24, a

[061H)st ant ig] fuMhd:rCiﬂﬂitfa@@hheV(ﬂfdoﬂﬁktleotIdé§ﬁl%prchﬂryectdh]ﬂgﬁ&d with
vari ant has at |east 90% sequence identity to one, of

bigaen Ihindsdenivetiypanthige selidmppards el ipprbyreenisgaied witinayigin
h
or§$§vg%b€$ g%éﬁgo §?2Q%?sﬁﬁghgg%#EﬁgghﬁuéPE%FFdes
enﬂmduﬁmts aninker atackecs tljfb()h ghmucinatides ¢d therselidl swpport. The linker is
re ag ute.res

e e S el LR, 5 DA, o

| ollgba@lyrage§§éey»ﬁ% d]%%@riyﬁénﬁ@é ds aa@qdél%n aRBIhERIAS Optionally, a.

hereof Tromthe sa t he "ol |gonucl eotide in
clegivalelh attwénnwne@@ﬁh@ tb¢ oligagwglepiedesdeithe solid spppoat ohg cleavable
ndr NLT th I
attﬁ% unen gragégleavéﬁe(i%)? ehe??gp er“?za)rr]rze g%ﬁ%}g}@nl ér)ge]p o,
e]e{b&@mgheﬂ@radlaﬂ]@)astc t he ol i gonucl eotide. In sone
enbodi ments, 30 the kit further includes at |east one
[061®y e ( €n@nethé& a@pécy B¢ BSenti@ groyidaalkio Itha@ ﬁfthﬁfes (@) a€least
nucl eoti des &E deoxyri bonucl eot i des, ). -7-
ongUEEMURSPEISHRETORIRIEE 26916»9&@01210@41; @9%8‘61?“ ' selekied from the
erbiel EARAN PR NIV LA hid 130782, CIROAIIRY ﬁcﬁnh&h%anam
| gonucl®ot | isin so ution, ereas I n ers
tharebf wheseip plr taraomnipasias Eastt 0 sdqugmauédrmm fod@ne of IS&EQ) NODS:

1Y ERCLnh i BveRRiept s SETH RO acll end i LG

widch Mgoais@reon@ R8s o 100 Bf fellieZ Ahd1001ide8)i and oae GERF A6 (b)

a single crystal, a ceramc |ayer, a5 self- assenbl i ng
lnmmpas/@r delominivg o prmnce[ chmmerwpme a¢spyratophgyndrome
onucl eot | one | /0
COr’Oélé'igP’US l&]rii aanageeb %[ é]&gg | ar I]U(f]é %l?i? ds QD%PI zgxéghcons

thé&re6f fror thd Mﬁfp&sﬁﬁlﬂhe dy%nualewwxhwmtﬁ therpese it of aadaedre acute
a non-fluorescent |abe a colorinmetric |abel, a

rem@mry Syfdiese eprenavigisan thegampls| 1§ R HOSEEGTUNSURsENiagd, or (c) at
leaey% ﬂalnea}'}o%tckgﬁﬁg atmaa% {He: ohﬁoméo?lae. th {Breembodiments,

the kit further includes at least one enzyme (e.g., a polymerase, etc.) and/or one or more

~ nucleotides (e.g., deoxyribonucleotides, etc.).
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10 nodi fying group, a radioi sotope, an enzyne, or the
like. [0019] In still other aspects, the invention
w@ramiodss7 a system (e.g., an automated syst enpCT/862004/000103

detecting a severe acute respiratory syndrome
coronavirus in a sanple. The systemincludes (a) at
[poigast onig sehiegpitodirpats, de diizunuceotids is @ssAutmg Mesieeas 1n

acid with a sequence se] ect d fromthe. group
oth@&rﬁs&@ﬁusn@p@f COTE}EQCF ﬁler@somi qa)! ﬁuhiéo z‘gsvpg%gs optionally

sele\g{;? achr? tehglsL é]tak ggﬁsltkfﬁgjg&\f%g%ﬁa?@negg h@ﬁ]ﬁ%be‘% ef &b8 4 %r, a

dentity to one of
wh1§lEeQ iEbrtha hybribiZzationl cHib; a?#l,errmmjlepmﬂlpgkemﬂlad oferBSRIQ 1hyer, a
NOS' 1- 12 and 15-24 and the variant, which
selfoassmbimg@@mléneerc@ﬁéwk% of 100 or fewer nucleoti des.
The system al so includes (b) at |east one detector
[0011$1]at det Bypisallyi, it oligonedeatisie sompeises a 1ea6h ons labed apg/or at least

i.cons .t hereof fromthe |
oneoq eﬂﬁ}?ﬁﬁ ('El'rOé%W] Eéemg e}*ls g{c‘?tr 942 g %@%‘%n n%gyer a weak]y
ﬂu&@@ésﬁﬁlab!elcé)ﬂ&ﬁﬂh&@séeﬂt tabd, seslefiinetric lavd)j a)the@ﬁmmﬁédce:rt
conpri ses one or nore i nstructions sets that correl ate
labtlhebmlmlmgcenﬁlebdealewwd.‘br?é‘ 2B e biRtingg DAPIED.FrBLEnCe
the severe drome coronavirus
moﬁﬁ“{’ﬁ&%‘g’ﬁﬁf dl&%&gg d &S%R%)"n"i‘g Q)?}Yhesl

i gonucl eot i de

typically c ses | east .one o, at
mo&ﬁﬁ quenﬁhgﬁ%f‘r acsi?ec ﬁ PeBY PRI soiog até’@g["l (e fast a%g(%{éamd
sys?énmpﬁé\b&ﬁfg Deverelactle SespRototy Slﬁiﬂﬁcimtsetﬁot\h&rus in a sample. The

ol i'gonucl eot1 de. In these enmbodi nents, the syste
sys@q@o inshades (a)fal leapiemeiofieprineisotioe fhah opRrises adlﬁ%let%?éff&l‘h a
Sf:q%]g{]é’le 5 feQled Pot% ?Q%D 0;5: Qﬁﬁﬁ ot s®&d IS NemhaNGld BL24, a

suppor at e t nperature i n the container
sul3tantially ideaticd vadars mlﬁmmfwhem]mﬂwrva@eylt lts af kag t90gnsequence

ealit §r00F POSECHD SERY LR de o ciparty ofSFEIms: 1-

12R84 1 9RAI NG 1B Rh, W@ diEoheilcotiR caasists 200 bi feave on
techniques in the container or on the solid support

nudtetides. She SYSBST RIFUTEIGISERD 2t RgsEONEaletolor a0 Apigeia BEing
PCT/S 004/0 1 t th
betwEen np rlll gic aﬁrdg\% glgg axglgsyg% é}lr%?et: q}on?ﬂ%l sgxglgle BQHJ e

olic@iiidogide, Qind gONG ldasT orreemdadﬂllea apedxblymoanomwd @l thﬂg defeciat, a
set that conprises a plural

racte
W e SISt BreCTITATF APy g e G gl bt bine
de&g{eg}§99@8’etéaor‘mﬁh Q'bresEERre%f e sePER abile Napiratbryl @ ndRsne
; a substantially identical variant thereof 5
covdmvmsruntthmsanatﬂc alt addgpnathe IOélaQIIUWHiS Srpueatly compaises at yeast

onsorSEey s e ety 78S R GRS

coﬁbé?ﬁe@m s dSRppdre borepsses Me (ﬂigoﬁhkﬂedtﬁiel dn S}éﬁé tresodiments, the
coupl ed to an output of the conputer or onput er

systemmnoealiwe@mm xnmﬂmdba&le@ﬁapn%tl@yml%%q%w QREEY s

i nstr
R
onlfle Imﬁdisxfppsh £ind/@ e s 1dabtadne fhrid ersmfnobotrmooﬂﬁ tipat trapsfers fluid

character strings in the data set ﬁ?
to and/or from the container or solid support, e.g., for per ormmg one or more nucleic

acid amplification techniques in the container or on the solid support, etc.
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[0021] This application is being filed wth a paper
appendi x totaling 22 pages. This appendi x provi des

w@admisooeoerl description of certain aspects of P&ESG2004/000103
invention and is incorporated by reference. 15 BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0022] Figure 1 shows a

[0 ggfl eot i g{e S EHLE Cng‘t thb v SARDr (FoVidgeneyseenathat includes (a)

erm ne by the nters for Disease Control

corf\itbroTtcampGRy reLaSAl)le njedORBFOTFPIiIRG 2 8214 Hehibat ORISR Rurality
of nucl eot i uences fro

of ety ST o FORSOBS By HH: oy GiFer TR hibspond to ome o

motELLSEAID NO@”? PRiENsr24, 2udstdd4lly [egtief variant thereof
schematical I'y depicts a nested PCR procedure for

whetefretht ivagartt fhes atSeREIQH\sequenee Klanipydo opoobBFQRPJNPE: 1412 and

15-93 s kORI B E DT SRS TR T 20 oS Lo FAATRE sygrem
axsgkrﬁéﬂ&s %og'a% AtRh A sydihegra tospledtddh @ltpxﬁwfﬁ&e@ﬁ‘rﬁmle\v er

exanpl e stem 25 |ncI udi ng a computer and a nl) ter
compﬁdaﬁb@bm;nhﬁdﬂmn v higth aunprvmqsau@eaé%@ée@twswon rom the

resent inventio Fi
OB ET TR o AR ate) Guc B bftues B el B8 B 0% or
mdé nfclei0QENS thaP Bbryd¥PORB® 03B dF Moreeleiracter stringa npUsidaiaset.

clinical sanple according to the procedure of Exanple

2 using prinmers of SEQID NO 11 and SEQ ID NGO 12 as

-9- SUBSTI TUTE SHEET ( RAHPENDIXO 2004/ 094667

/ S&0 r hﬁad@vnﬂﬂﬁj ToeRBppegixngtafing AR pSges.

[O&gSEQ I%ﬁl\%%%ggtgﬁ&g%&%g NO 12 pas ?peagents % aﬁd
Thes agpeth ptow@dsynddmmﬂlchgmpggseﬁmtppmpeqts obibe pRyeriipRand is

é& gl} etfoere descri bing the present invention in
INGQIRYPIEI Oy FEENY% he understood that this invention is

not limted to particul ar oligonucl eotides (e.qg.

pri mer xﬁt:m&wiﬁcsst c.),

nucl
A (1] (%n%e}é?g?é |§§§ h?gs agpcls(ghfé s%céuen?éeéfdtgél 2 rregb% gen me ﬁs

defé"i‘xﬂme@fb QﬁéJCt@ﬁers\faf Wisedst Gostrél ($lanta) Gog USK)er st ood
hat the term nol ogy used herein is for the purpose of

[0 6'2%‘30“ bi g0 2RBbE SRR BIaRicIEBNESscdkNGes At Vaslom)SARS-
I nt ended to be limting. Further, unless defined

CaX frotaissiod Teenh cartaghpOTC BF2ch AEABISME AEIRHY Lot FBOHIEe d
herei n have the sane nmeaning as conmonly under st ood
[OOM]one ofogmdBrmhgm&mally depicts haesied PCB mipsednret gy detecting the

éég(h% talns I n describing and/or claimng the
"'IW ‘?on the following termnology and

[Oﬂiémgg% : (r:]l?llgpr\éa;lls %%ﬁockvgxaoram (sehouﬁl%g alrgpr%ge%?artgzgg)?a?m% E)I;]stem

for detecting the SARS-CoV in a sample.
[0026] Figure 5 is a block diagram showing a representative example system

including a computer and a computer readable medium in which various aspects of the

present invention may be embodied.

[0027]) Figure 6 is a photograph of an agarose gel that shows the results ofa
nested polymerase chain reaction in a positive clinical sample according to the

procedure of Example 2 using primers of SEQ ID NO: 11 and SEQ ID NO: 12 as

9.
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15 set forth below. [0029] A "5'-Nucl ease probe"
refers to an oligonucleotide that conprises at | east

wo em4loadset s and em ts radiation of increased i PCERG200¥/000103
after one of the two |labels is «cleaved or otherw se
separated fromthe probe. In certain enbodi nents, for

rea?éml Hd 7andsmIYPHLAES 6f SEQID NO: i3 bed SBOWDLINOL Mpas reagents
fferent fluorescent dyes, e.g., a 5 termnus 20

8 angppraspectivgly. and t he 3' terminus quenching dye or
noi ety. When the probe is intact,. energy transfer
typically occurs between the two fl uorophores such
that fluorescent DRIFETAILED PES@RIRIIONporter dye is
guenched. During an extension step of a pol ynerase
L. chaipEFBIQUONS for exanple, a 5' -nucl ease probe bound
[0@ Aa tempgde damib%g:tha%éiemsnv@h@a\ﬂedetbly it 3@0 be understood

| ease activity of, e.qg. Taq pol ynerase such that
thztthhas fivgotiers st ligsted g B@il@mb@hgqmedﬁ@wﬁ (@8- By@er Bugheic

cciBo P EITPR 2ads. o FRURAS, ol BRI Gk RS C s,
sy%: Y (PSS oﬁs&ﬁiﬁuteﬁésa'ﬂi% LiSHNGWhHE chi@ffcatise AGTY VltT§Ya]so
N EIC AC'D PQLYMERASE, " i ssued May 11 199%1 to

toGederetoed thef the teymenolpgy usadderejn goler éeevurp%ﬁpi fgsggbin

R

othérdhidd, 81 tePhiticalad scibntiffdtenBS psedriterdih bave tIMETHIBDS e ANDE 2s

DEVI CES FOR H N -10 SU | TUTE SHEET
CpFRRT SEJOTHEPSIOAPDSHEE T PCTRSE S A IDOTER PRAPST IO
pAMPds' 'fﬁ %ﬂ]gﬂgﬁh@opgﬁﬁﬁﬂ;%e TeSehid @ e il Aeyfolowa 01 to

H guchi, whicCh are each |ncorporated by reference.
tefrODBDRY Thé gtapmmatical vasiaats Wikl berused insaccordanes ity ghej defigitions

nuclei ¢ acid sequence, including, but not limted to,
Seéyogh%e%%fvf ‘ution, an insertion, and/ or a deletion. 5

3J] An i.fication, f

(G001 e ey Spnreea Bt S P B FERiddtn g PR o

186t inflo $RAMLNE i 8 FradidiR ETBOESscl Iamemg aft[:D@x&de the1two labels is
anplicon" refers to a npl ecul e, nade, by

c]pqw@ﬁ@e pth[gr\wge se@ﬁmtq;b{}rorﬁﬁheegrgp% Ineceétam eggbqgl% g, fphexample a
; eacet%gé E’%E’h %?é@&ﬁtﬂ 9\?’0 %ﬁ%a{t ﬂurare%cé?@ 'dyéEE‘E%S% $ hdhfinus

nested PCR, strand
req’.bbﬁcﬂ dyeans the PORnany dqencizing dye ¢:SDAK!Y. 1Whem flegrolrarintact,.

l{r;rlisg%:tﬁll}ggalltygozcﬁ &géweaeg%;ger u(i:;!)p lofes s&ﬁgth&g %]u?rescent

eﬁi%@i}()n onPiR Gl e Gy@iéQq'u@héheaC Daring afl exteAsibeBIp af € pOlymerase
target nucleic acid) or is conpl ement ary thereto.

ch0 BTt forspinple 2§ -sngerse Probsthopad top femplaagrgieic acid is
clg?ve%cl}yatg%g ﬁdcﬁ’e%‘é (],;IIV?IS’ &,?eﬁobg Ta h‘glg%%f‘a% %Lﬂ?htthgl Iﬂpﬁﬁ&%&ent

confunet i on” v I'cat’ion reaction.
erission@Tlexeyorsdr ghels @mhgérlqmaﬁd}md Frehplagu®’smaiease probes are

dgsecflger:cll ll?leg gI r{j S. Pagt’ No. C%61210 015, enml(ed “HdMOGENEOUS ASSAY
SYSTEM USING THE NUCLEASE ACTIVITY OF A NUCLEIC ACID
POLYMERASE,” issued May 11, 1993 to Gelfand et al., U.S. Pat. No. 5,994,056,
entitled “HOMOGENEOUS METHODS FOR NUCLEIC ACID AMPLIFICATION
AND DETECTION,” issued November 30, 1999 to Higuchi, and U.S. Pat. No.

6,171,785, entitled “METHODS AND DEVICES FOR HEMOGENEOUS NUCLEIC

-10-

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

"Clinical evaluation of branched DNA signal
anplification for quantifying HV. type 1 in human
w@b@anmes7 Al DS Res Hum Retrovi ruses 11(3): 353-B6l/sGz0d000103
in US Pat: No. 5,437,977 to Segev, U. S. Pat. No.
6,033,853 to Delair et al., and U S. Pat. No.
ACED W8APT T CiAT 1 OIsr ANDWDETRCTOR  eRelvdiJanoip 6y 2i0a do biiguchi,
reference. 20 [0034] "Antibody" refers to a
whigb layeeph interuised bntdferiense. encoded by at | east one
i nogl abul i n .gene. .or, fr.a nt f .
1003 fminog! BuierR “GEREUSEH LERTR T chufe 5} phgR g Equence
incﬂ‘airg;? bR 1iBiiRd ka1 stbdtituior, af aRkerioEhdi@raielaniohudes
natural ly-occurring forms, as well as fragnments and
I vati yes.,, Fk. gt b aft; ebBEMoA ST
00 P A B B e e
oneV@iThord Sarpetucitisasd sequelceasr E@bple@bniFdisretand F(ab) ' 2
fragnents, those produced by chem cal dissociation, by
[008BEN cal AnChaRNReR; refds lonmorsuleiradebagnpying e ransesbing

capabl e of detectable binding to a. taé%%. nol ecul e, )
ancghermelecudth eantas GEEITH HUF FBENREOTp £1081ng; én a[mgﬂ%ﬁfasﬁr?ham

QLT ABREBEEL S i FeMpificifién (SDA),
fea&‘é%'bﬁ%%‘gg{e' 'hnets%g%)stp})g? ?gﬁéﬁgr@%@?eggb?a " ppgrt ter n(_a(d )
dufex BER)angplifith e, der)ad apathér antiocrheid paplifeatod tedmiquy) .

30 The array can formor conprise one, or re o
Typig#bY, i ABIP MY FOBY 0ba GIECIE] Bl S 4F e egRplgle or tareet

LGl ) [ on-functional. -11-

“U‘gﬁ%%%ﬁ;é‘:%ﬂ?%de(n 3 tE}Qgﬁbﬂ)sl' VO 2004/ 094667
[00BGT/ SG200dy/0ofpiRd sigyoBbiicrhie neensed deteglehlegigng} that can be

"conjugated” refers to .interaction / in
PP P Broran spuRdC e B Rl s RS, i o
Exki8pRedsivhd Rnphfcamattbehiqued besisériteé igetg. abm antl/(2995)

states are typicall roduced, by, . e.g., covalent .., 1
“Chuied aygluatiomp bra)éfélﬁé"#ﬁ\&{} S@ﬁé‘rﬁ%}f&ilg}{or CERTEN G
in ?\g?arg@g%hﬂp{ﬂimﬁgﬁigs HEHEREtrodisEE H(@):B‘S’J’%ﬁﬂ’@ﬁ@i idTe'8 Bat. No.

of rgonuct eotTdes are attached to solid
5,4301906 14 SegevnUs Pet. do. 61083863 emPeldirret A, nd ARS. Pat. No.

a RUSD IS, pho- SERBSES enDeldiment.spddls. Pat N
630 iy Pty it &Aoo Eere®hon) ugat et wi t 1

avidin such that the oliggnucleotide attache t-he
[O%ﬂi d Sur‘,‘ﬁ&hﬁ)osy refgrsoq ﬁ@yn@hﬁiﬁf@ﬁ%ﬁfxl&%&p?(ﬁ% 8% ?t,least one
im uﬂB!;lBR@ﬂij Aiod iERemE A 37 bt 1M 854 InRhuSResHuES geBé, Bt can
en-they #ssoci a?g wi th one another via 10 coval ent .
parlitiffaty inrdetectbiediinding witherligeani o be tepprin@ndaspriralfxpecuimng

I t ingl es strand [ 6aGi
R SR TP L o
us@d herkifasdlu@@osk0sbiheces by afgeton @gh oariouseptiddshgsuch as Fab,

illustrate, antibodi es and corresponaj ng. ant i)gens .can
Fabl apd T 2Eneeais INpSeRgEs ety SFTHAD S GIORePY CopiSH]

The t " \V/ N g : Sﬂll e
ol B 08 ol A ol 1 pasamoblnast g
méTB& 8¢ isath & arcamigeniindicative ofr dia¢ase.enbodi nents, for
exanpl e, oligonucleotides are cleaved from e.g., a
[0638]1 d SUPRPrdrrh@’ REr§d ardRedribge of elements. The assemblage can

be spatially ordered (a “patterned array”) or disordered (a “randomly patterned” array).
The array can form or comprise one or more functional elements (e.g., a probe region

on a microarray) or it can be non-functional.

-11-
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“ of Hieddigofudiadtidenby svluGoraphdst imsitkds ner g, W el ©

of the oligonucleotides by sol ution-phase nethods.
See, e.g., Wlls et al. (1998) "d eavage and Anal ysi s
wobooymbesT al from Single Resin Beads," J. O g. PCh8G2004/000103
63: 6430, which is incorporated by reference. 20
[0039] A "character"” when used in reference to a
ract efy, Ofe A “SHACRAL OF “coiljhdied’ Rf&@s © in@ract®ubumd/br states
[Ooggat he st rﬂlor%. In one errbodl’]rrgent, the character of a
in veliiall amtesial osdomipognénaodesnested os gthenvise gAnet Wik epelatpther.
bi ol ogi cal ecul e. Thus,. for .exanpl e, N
ThetpepaRaaisanglr aies e WEgrl PoaialIR fg BUfE dolfine, onic
i L60kbAShy sophas At @bmealibes hticbNdneRpedes a
bo}ﬁlﬁr‘%?g&ﬁ%gﬁégt’&dg. 5?2@ [ 0040] A "character string” is
emBadiments; foy examab) digohudeaiden grestigehed de solihfuppas.i lgrpome of
(e.qg.,.the subynit structure.of bi 0 I ca l
heianbidimenis SROBY Tt e iRty bR E TR
and Solld suFQor@ﬁ%oﬁjﬁ%@@U BN avidilGuahda@ast ehigstuciengde aaches to
a sinp sequence of characters (letters, numbers, or
theablié suppprtbos e barding intexactiss of, e-gubebp @ANGAVIEBded

represen ion of such.ipfo ' ' ' .
03P TSPy S Byl PP Tsblh 200 Bl e
covdEit Sh@basdrEéovaleht MEeri@Rfs NBér dx@mbpld, heacomplettenmansingle-

also exist in a nunber of other fonns, e.g,, a li n@ed
strarided noeleigtarids carpbytiridieayith pregnother do formeppicleig agjd wthcat

t 0 generat |4 I ; a - din
bR Sl 005, 260 ORIk 1 pponing
anti 4k Car?@30 WD -20Q1N09 466 ¢iaRGTIISGROMMIBN0103 typical |y

those whi ch encode ol i gonucl eoti de or pol ynucl eoti de
[0038] i NOS, THe s cYea®hgeiraftiy @aitprycess alieledsing aamaterial or

encrypted strings, or inmages,_ or arrange

nt s . of .
.coppp ﬁj,om,ﬁft@qh.me@é[;p yther Mrg} AeCPTRRRYRE; EIES%?F%/CIPBOdlmenls,
;,;:forcm%ﬁ, IS{] %o?htu'&ieBgéesra‘?PEl@%@tﬂci{hgeezgﬁ%ﬁﬂﬁ%pﬁén tdERERnSlysis

or ers in polynucl eot or the ikegémhether

119%%e
Lerm”canmpl enent thereagf" refers t 24 Cd Lea
& Bk R R REr s That e B, Lt o
wii6h isdn&ryshtedYg h&fefenasi d. [0042] A "conposition”
refers to a conbination of two or nore diffﬁéﬁem
ae?haéactcr

[08¥ponentAs chasagler t whep WA RITCHBIS, 0 pSpasags .
str%g%%?e% {o aoglllb{]{l]i.? bEge %}rﬂu S bfe SHbSHRRAL, thet dhafacePOPS bHfscter
0 0 I g eoti des, e

- nore o onuc [ , €.g., covalently or
st eroda| oma tshyunitaiftaacheaiet bidogical radecudd. Thus, uspample,
I n qther I tion.i.nc

enhodi nents,. a.conpo . | udes qgne., 0
R R N R T S
chaf@lee bf @8 string dnbSies ArlXd nRfectideucl ei ¢ acid sequence
refers to an alteration in which at |east one
[004@) eot i d& “Claraeten yaing s Mt ¢rdith caableof 4Harpe gquence

BRSSP o AR S s pocosioe
seQU&lc8iof a AGI6ic 2B € In one embodiment, the character string can be a
simple sequence of characters (letters, numbers, or other symbols) or it can be a
numeric or coded representation of such information in tangible or intangible (e.g.,
electronic, magnetic, etc.) form. The character string need not be “linear,” but can also

exist in a number of other forms, e.g., a linked list or other non-linear array (e.g., used

as a code to generate a linear array of characters), or the like. Character strings are
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[0044] The term "derivative" refers to a chemn cal

substance related structurally to another substance,
w@rooa/ogdsemri cal substance that can be made fronpemsGies/000103

substance (i.e., the substance it is derived from,

e.g., through chem cal or enzymatic 20 nodification.
typlQ! lchass tRdteencolié gpgune tleotdedepoyme ciepti deosteihgsy directly or

confugated with biotin or a piotin derivative. '{; which
inditectiyyencliding gy encsyptemheripgi PEITRAZES 0 AF AP AHEMSAE GOFSHW M

from anot h rou Pr & f
conm T HBLT SN J0R DI ORI S P Re Raa eyl o
m&bhﬁ?s &Hﬁhlﬁh{érsaﬁlpé)lyrﬁaﬁbmdds cattholikofwlictier otdde of nalotadpr

cl or the Iikée. T0045] The term "detectably bind"

artrf&ﬁa}mortomem)ndl ng between at |east two 25 nolecul ar

C' €S fﬁ‘eg érim, cé)gb;ﬂ 08 etk filof férgt axﬂfibéi‘c had Q?a'i is both the

Ielc Enee speci |c ant |1 body and
sa @ﬁ h &U‘&x’ld‘iéﬁcﬂy cémpemeniaryt foai given dedleictaaldl. e above a
round signal (e.g., noise) using one or nore
[oﬁ'ﬁi hOdS 8& «Qfh FES iG> refePOB G cobibenatiog ofev6ler moee different
t ende eIongated when additional. nucleoti es

cofmponaitheln canaincegrmwxmmts dor ee@mpb@s a CORpRT e HBides Y
t he nucl ei c. aci ds.

SuBpRTH BRLFITPIiSEE 8%%@0‘“8&7 0&1g§ ALE e oA c%UQ]Ieﬁt'lfo%ndcdvﬂently

eotl dei’ncor porating -13-

atrelied th h\dhFaceidxtdle £\$ng Eﬁbth%rﬂﬁﬂ%&ﬁé@&bmposmon includes one
PCT/ SG2004/ 000103 bi ocatal yst, such as a pol ynerase

ortnhaxt dlgpﬂl\lﬁiﬁolﬂylesa}ﬂc§§1‘¥ﬂeﬁl eotides at the 3' term nal end
[0@%3}]3 nucl gl e L‘gele{lg)lpAiZ]théAébnt&¥BF@Q@@&Erabx@l%@qﬁl#l@é rifers to

refers prinmer nucleic acid to which one or
an@leeatREldh whﬁxrhadt lmmmcmcmesddﬂlavan@@érﬁ% thegpusteic acid
ot herwi se_i ncoy por at ed

gseﬂh@wét o, rpm]tewp%,frconhéﬁ AR, Aaft) ttobn BPHRGRa) position

bBevicRss ate with one another typlcally in
?Hﬁ]on CNuclé)‘gélnc aci ds hybridize due to a'variety of

| [U\r‘]ﬁ Oi, cha ﬁ& B @B v VS ir&BrsGh 8 Rh&dcall Qbs@nce slacdi sascturally

ogen I ng, solvent exclusion base st ackl%ﬁrg
to&rmdtlieheuﬁslalnee oA\R CEm@n}sau{?@ta@q@ﬂhI% cem be padp figm roshy pifstance

of nucl ei c ld 0 oun .
(eatbs %Hba [na/a%gl om& h(ﬂl I%I S?%)e:‘réﬁglngje%%?ﬁmgt&c o
m%HHl&gb!ﬁ Wﬂfﬂsﬂ‘hlé aéligbﬂuMbdtMelec@llonAm @n}u'gamésmgalplptm ora

chapter 2, "Overview of princi Ies of bri a
bu)nd%[eheatg{er gpégyh@flllpﬁﬁ@pee pge %1&1 6(;188@ g{ fi&;gzeé %rbx%rlmother
lt(;ﬂlg 'togeESes Ny ag%éﬁ')u’calaazn%ilk b&gd b kHbwiEagt of e sgquence of

rofocols 1n Ml ecular Biology, Volunes 1,
tHel othé@fhcleld acid, Qﬁlihfmmanrof itle mthvowpbr(‘a?t% osyhe ldicer ence.

Ha d_Hi &2 ,Ge
(Q4br o UnTPE ST Bl o BRI PR E

“ﬂ&%& é&lesa(@ %( 'ﬂé}iré}ﬁﬁn@[&’c i@ ahdSratded Qﬁc)lei@&lnﬂi E’lsaplescez

8BS at okford  Universit Press, Oxford rl)%f? d
s()d-daﬁesntémdy indyg tanget Dpclpicagidg etc dlnad pg @tqﬁt‘am«hébove a backgroun

s?g)ﬁglt Sé,l r%a\ﬁgg %?ﬁ!% If)ﬂ%ﬁbrndgrte SSHhOR R8Nt 1 fication of
[0046] Nucleic acids are “extended” or “elongated” when additional
nucleotides (or other analogous molecules) are incorporated into the nucleic acids. For

example, a nucleic acid is optionally extended by a nucleotide incorporating
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ol i gonucl eoti des. Both Haines and Higgins 1 and 2 are
i ncorporated by reference. 20 [0049] "Stringent
wydiogicgat i on wash conditions” in the contextpPof/$SG2004/000103
nucleic acid hybridization assays or experinents,
such as nucleic acid anplification reactions,
biocR iy BeEthand pRBmid¥edenihdl it diyzats sndcotidles bhbe BF kemiral end
sequence depéndent, and are different under different
of @muileionerént al paraneters. An extensive guide to the

oubos) | “BnsPRteRts B fte il T s R btnt 4598 Gagie o

whicBQRlor FRfre RO RGRESu@éotideehpedzembdded\oe diliepwise h@hpoyated
stringent” hybridization and wash conditions are

(e.gpteateatly bonded therefopast about 5C | ower than the
th | ti 01 Nt (Tl N) cqf: Ok LE
100487 Gt NG Sise RPrah: B HHRE hE RS Biiohyuc fRHGRE
anc&ﬁ&?ﬁﬁy%ﬂ & domnsler NiRidiosddd Byridiztduengt vagdag ofMellat
I C

50% of the test 30 sequence hybridizes to a .
chayantémzet phy siee-chravicd | forgen secheasthydeogeybpydiag  sohgah gxclusion,

condition e S to. . FIE
basg AR U o P s idt g TR beliPr i of fhoie aBas
fodn @k Fij28h (Y9933 0Q86:2046 BZcHREhe SEBDAH G0 TO 3nd Mi&darAn

exanpl'e of stri n%ent hybri di zation cqndi tions for
Biplggy-ridybrdization yith Negeic &y Propes pajt ptes o 3vegmiey of

fi.lter ] 529, 9 i j or i7Rr,
& U R e S S s
NebeY bek) carwellea io dtusaed (. pGurremProtegelsl Moddculor Bielgamt

wash condi ] is .a.0.2x SSC h 65C ‘o
vapengredl el Bos3BeRisdhearpon b8 BafreRS, Hipene i tiggins
1 S;S%E @At PFobe VRMRAIPres3afOKEbrd UnBletkithiPrés3gOxidad oxigland, (Hames

Laboratory Press, Cold Spring Harbor, N Y. 2001?
andfligging 1) anddiamprsraad dHegips (1198313‘2%% IRL Ress pt Qxiosh

of S buf . [ : 1 1Y - i
T
syPRekgnaendg Mecdeios aghalantificatexafBINA kodRNA rinelyémgy

his 2x SSC at 40C for .15 mi ] |
ongpgHordes. ravEdmr g0 Shesis b BpeRp e PRa el

[0f4yger ved EQikingBn iy B2 Sdhcconaitidis” prattei codleat of nucleic
ybridi zation™ assay indicates detection of a specific

achi/lytiridizztion assayy @GERTINTIHH aret IVl ¢ ppRtiDerboadrraans,
used to,identif Ucl.ej c I, Gk ' Q.

SR TR DR o2y LiBens bR ad ar

diffyieni ehideagiferent envitvenzonl partmeters ben exiéngiveesmBet to the

i nvention indicates strong_.struc [.,simlari to
hybrigizationa PHSSIG1sie 100 1A ISTERAIS Ty SHiEe at) i Hetped Snd
}4§§ Sip Jwerein. For.exanple, it is desirable to

entity Test nucleic acids that hybridize to the |
[063@p! ar Farglueiosesadd thspiesmeinveninetethighlyistijagent’ hybridization

sSSP 5 SUEGE Wy HEhPATGLC Dy o6 HEng P
mleiti?ng)ginrl] gf@g})f:thggh&?fri% r%]qgence RUE b&fed36hid St dth and pH. The Th,

Seq ce ecte EQ .
is the temperature (under defined ionic strength and pH) at which 50% of the test

sequence hybridizes to a perfectly matched oligonucleotide. Very stringent conditions

are selected to be equal to the Ty, for a particular oligonucleotide.

-14-
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20 ID NOS: 1-12 and 15-24 and conpl enents thereof)
under stringent conditions. Stringent hybridization
w@peh4ash7 condi tions can easily be determ ned PCT/SG2004/000103
enpirically for any test nucleic acid. [0054] . For
exanpl e, in determning highly stringent hybridization
wash agexnshidlé enssingdne hgbridingien cyndifiossier hybridization of
ybridi zati on and wash_condi tions are

comptaars ey ngeleig. acidspniarfdicg st REUIDEME AL B?re%?%égé%@?wlm

wéhaa}raffgﬂwggrté%%t 458 WP BiBR PRl P GO F Bl B REENEAL Ao

3 x (ﬁtsﬁlrf%l‘éﬁ 05@1“694 isn 0.7% §8€ vwrxPhi 65° C%k PR nfdfiutes (see,
WA n A Sel

ected set of criteria is nmet. For
Saeﬁqﬁm &.all vl &dular yeriny: Aolatidretohy el z3rdifuh, Gold Sprisd

Héﬁ%ﬁiﬁéﬂémaﬂ[rgg%gﬂgﬁar'g{ny Hbi, SE Joniis whis isnomprates by
e b8 Shri e
reﬂcl?gl e%ié% %Ej@g%fS@Sé Iézt éﬁeﬁ?yﬁﬁg@?%?ﬁe@ékﬁgc ded

bysepwesfifgerich evasiofq rebione ba¢k(grcalnp@rr¢mgrgﬂl mp@n@uple low
conpl errent a target ~(ag

StaaEAey SioHl G Gr S S ob BiTeteac b eEaleh SR e Pt oot
Sx%f?%ﬁgdﬂ%ﬁéﬁygmg%gﬁg nEn(e%x%g} ]aﬁ/n%?e% Q%Qgﬁg@ﬂdlzanon

as@@mldﬁﬁ&@tiatreyuq:mdf)amped:iﬁomrbmilsae@mences thereof), wth
a_signal to noise tiot S at
[Opﬁ%l]t obsetoBgarepye {‘Pa)é}di‘@ ‘9’&{;?%1?16 ‘bslgdtt d%BPfsyg%%ﬁeé !é%% (gghe
Lonfyan-target nucleic acids present in the sarrpl e
e.g., nucleic acids from organi sns ot her

th
[098RS- Co\/) In @mmspetw@n@ém@gmmy@fld%mw (R, € of the

PPt BuER et oy et PRl o 35 8, mydeicacidy

@bfdeﬂgﬁnﬁyseqmdec I]$tﬁfg$e&ﬁﬁ Bor aS(emtpUer @ xsﬁemﬂable|tnw®mtlfyotnst
npl es. of such nuc] ei c i ds j ncl gcfjj}tho n one
meﬁrlela acrﬁéwaswférﬁlzeotf’ ”&f‘oﬁ%? t“u“ﬁ’r‘élcrﬂfr "'{:"'1%8?%‘” stbe

SHRFdst @ﬂe?ﬁ‘éﬁ &re of Qm%éxﬁduybﬁd@at%n\@ %e@b@lh@h@ déwettdbly hybridize
sequence e térns "identical" per cent

td' drebenfithd Wsted mucﬂthea@dh(t’@(,t nugfeiq g@dsowith mn% stlested FOpSEQ

S SRR P S,

9@]%{1& d&@ﬁ@xemcﬁ@sshcxfonaimbn@cmaehly Bsdﬁiuxemncxi empirically for
nucl eot’'i des that are the sane, when conpared and
any Iegh@tﬁlqi‘é@mﬁam mum correspondence, e.g., as neasured

' [6@451 g one gl 4 NE1SGHY Eﬁﬁlr(lﬁ]%rmé{ly $QMAhtIYbHiEREBonland wash

avai |l abl e to persdns o or” by visual inspection.
chxdtiphsathe safigendyt ditbe bjtaidization and wiaskapdrditias are gradually

TSP ey TS ERGTfy 51 ANE Sl AL, ifrcasing

P ?%‘h'l Qﬁféeﬁtpatloﬁ afld/or McksinY llheedon@&ntra(lﬂ;ﬂBf)brgaﬁi&Sszems such as
oC al i gnnent search tool" J. M. Biol.

f@rhialis(B telybridizetiorer wash), (urgbayeleqt%frﬁt pf piatstip dvmey For
eR@%ﬁlﬁe; %@%ﬁg{ggg%frcgg% ?E%%Yzaﬂgrtl ARAS Gl dFal Rk b & aﬁp
increased until a oligonucleotide consisting of or comprising one or more nucleic acid
sequences selected from SEQ ID NOS: 1-12 and 15-24 and complementary
polynucleotide sequences thereof, binds to a perfectly matched complementary target

(again, a nucleic acid comprising one or more nucleic acid sequences selected from
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20 Madden et al. (1996) "Applications of network BLAST
server" Meth. Enzynol. 266:131-141, Altschul et al.

w@ 1896466 Gapped BLAST and PSI - BLAST: a new gePer/aG2008000103
of protein database search prograns” Nucl eic Acids
Res. 25:3389-3402, and Zhang et al. (1997)

SEQFi?/ﬁb§L'ﬁSI-’E -anf159% aﬂ@k%bi’énﬁhﬁ%ﬂ'p@pmhdlamdb eequeoces thereof),

active or automated sequence anal YSI' S

witnindgrat ioomiseGenotiat Res least: 3549 héghes thﬁloéhef&?cb%zgy@é‘@i‘@“on
i ncor porated by referenc

of @moga%wﬂeoarﬂwwmégebP‘ﬁ%{F §%‘8¥Rw%wn Th t Hﬁier(te Zah ‘dde’“
aci§ ﬁo{ﬁ%gﬁﬁﬂ%%%tgwthéﬂ gRHASLCo et erm ne per cent sequence

rden The phrase "in solution' refers
[O(ES] assay The deteaixni aftargetrmiickeicoasidsivhigh prtidizeeto the l]UC]elc acids

S CTROTENS, O, LIS 3558 1 FieAet] 031 Al AbGHEdke
feag%g' e FS‘BJ] aEXaﬁmf'):lGébejsu@E ﬂhé«]éﬁ& atide hndﬁﬁieanmwm (am:cbr a

organi c or exanple, certain assays of 4
few sit@n bt oamsewaimmdm@@md\whﬁgmtlﬁm Waéf’dlttp(?eévm ““C elc ac

toget her with SARS-CoV nucl ei c acids and SARS- CoV
SCqi§Ef%ei c acid anplicons in solution to allow
[0<;§G?f i di ZatHe Qs @iRGEA)” or percerBURBRIITIINR (BHEmTeXt RUMD or
WO 2004/ 094667 PCT/ SG2004/ 000103 00581 The term
mdrk medeiciagid’ Orlmlymheﬂfl?cﬁﬁﬂ‘éf‘)we%fe & LRGP &F BOALFGUER T &hce
su ef ﬁerer%F% tgxén are th Gs%%{g%% '119\9111:5 @e@ﬁfeg BeREnta8ASH arPinG acid residues or

e ‘nucleic acid sequence,
nu@le@tmles thdt ade tie siree, Whensomptred aBd aignedifaumaxigng or  at

compdoms gog e aentint s LS EL op SR ABrinns

V:avglﬁzﬂ)\f?L j%trlo\ﬁs Of s Br GQVﬁhﬁﬁﬁgp)éétlorD I Exéaplaby Sg@fthineiingare

to a nol ecule, which noiety prov1des or |§

;su!lahdalﬁcbleiem‘rmnpng)mrmm gequmx@rlﬁgtqtb ﬁn%mgnqeﬁén%pt@ ARt
.A:Bl(agg'gtprqg%gr%%\{l a1 Ve’deécglg% In fﬁl ngﬁﬂts‘éﬂlﬁ et all. (fQ0 @B 4s@ocal

of anot hér nol ecule Wi th which the
ali hﬁsiafmh@auha\dol marmmz(m(gcnsmm i(#9923 §1deptificarion of

mpl ary | abers_—lmde uor es | a
pr@temq:qg](ymgqg: jopg by d @ta asaalélﬂ seay Hg%}é;g%ﬂl ene % 3: 266-2lz?y
Mad e%re?‘cép%fg% aﬂgﬁl%atl&%ffﬂeWrEEﬂET k@b@f’Meth Enzymol.

orinetric chem | um nescent | abe
208: 181 Iy @disend ef db@pe7) ‘GaupehBLAE qnaa’eﬁlsBLAST anew

mass- nD | f 0 ant i
g@ﬁlgﬁ{ll@ﬁg 5%99 ﬂ%tg{)a(sg ﬁeqr nggg l’ ?\ﬁ{cle?{)é?igs :ﬁg% Sjegl PI8bIB402, and
Z Ba(P2e) «Pvear BLASITE Al ey hétkerk BDASThpplicdtion esrinteractive

refers to a’ chem cal npiety that coval ent
oxrmmeroaiv@lsmﬁ%ﬁb analysig ppd apRetatione SeRamaRes, ks é‘tf’gé? G i 2re
ou ra%gg&r?gf@reﬂpé 3\t/l¥réy Sthér Optfi‘nd%ﬁgﬁnéﬁi%l righacard also
nuct erc aci n anplicon, a solid support,
kl%wﬁ hﬁthl: k@nd Feropersdy ailizkd rokdatgmancepesgrnit RN ideHY-
to attach oligonucleotides to a solid support (e.g.,

[00%7 | | neahe phrasd hﬁfsolutlbﬁgtsferpltmkn‘:‘asaay axyx)eactibml donditinp in
IllTustrate, a linker optionally attac

a
whechgthe cgmpcpneg]@,oé g}éeeqaiﬁayo(yéeacgop 3t gg:li gto %fcg cisupgort and
a crﬁ)rgseenp e l‘i:"du(%d 8ehifm. R HRY 119HR BéSude hrgbludéraqueous and

organic fluids. For example, certain assays of the invention include incubating

oligonucleotides together with SARS-CoV nucleic acids and SARS-CoV nucleic acid

amplicons in solution to allow hybridization to occur.
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20 the like. Linkers are typically at | east

bi functional chem cal noieties and in certain
wepiedogsent s, they conprise cl eavabl e attachnePtE$G2004/000103

whi ch can be cl eaved by, e.g., heat, an enzyne, a

chem cal agent, electromagnetic radiation, etc. to

[0 05 ease TR Rihalisert®dn”GAMROtHRNSt bf OMicleicgcid saquenkd wiers to
support. A careful choice of linker allows.cleavage to

an Hergimfiowiech atfekst ongpprebotidaiseadde i the aﬁglelé&ﬁ*&aieﬂlﬂﬂnée €.8
with the stap] I|t of
at aypr BRI Edha a' s1 qqﬁikograggalsn(?%gﬁ gléll%E {’}E:Srﬁ}\é]elc acl

i'ol ogi ca
Seqt%&ﬁd Vity other than to, e.g., join chem cal species

oget her or to preserve sone mni mum distance or

[Oﬁgﬂgr SPRLd Gl fledk 'tc%l%'lé?y 9@561’@@ (oS ey Besdreovalently), or

ver, the constituents “of a |linker nay be sel ected
capaBlel dfﬂalaiﬂlgrh@t@cmdm foleeult ywlnth frivdety proivedesoh éngapable of

species such as three-di nensi gnal. conf.
prm/min@élfompﬁﬁh%ltb‘? mplecplede-g EWBPgl ‘g“d’nﬁ‘ﬂﬁeﬁ}‘% A

mngmat]%g %Pox?t 1He mo?éc'uﬁ:? BPB{dtﬁj&%ol@uﬂé}QﬁH W}ﬁéﬂ thel@®eled molecule

am des I goet hyl enegl ycerol s,
mt@ﬂaug ¢ag! yytamlz:besetcal Eyd:mp]laaq Iakels includy dluoraseent labels (including,

Addi t I d
e-gpr%‘!ﬂlé’g{r:]?aqrﬁ bE <§ )| e‘ﬁéﬁﬁéﬁ’gb "E?%)gg?” ugHP&%Sée slabels

& %ﬂggf fnﬁ@sén@@bei@@ﬁﬁ%ﬁé&éﬁﬁ%els radioactive labels,
CO@@%@@%% fOOOlOg Techni ques,  El sevi er Sci enc

mes1- 986l fyingygrobns, entlb@rixes,(apglggx)s N%lpeba‘pteﬂ& @gyﬁéggndudmg, e.g.,
Shc t.al . (2001) Nucl eosi des,
pem&‘ilaé%)tpﬁa?g‘mée o él?égtgm\ s 20:369, Doronina et al
[066101) Nuclmegserd @ﬁershlblalchﬁhlcdlesple& iNatodomilently: prigon-covalently
20: 1007, Trawi ck et al Bi oco a
attggheg@@omg)@}qqqq(suggltg?m g(q_l.&gg)an F’h’88‘§p>1 ﬁ%ﬁ aé?qr(():ge xiclexc acid,
é%erjt]%g];g é“%?d hlaﬁl\bﬁl:bﬁ'a(‘soﬁﬂ séﬁport( 8PM3)ikd. Fé‘fﬁxaﬁpﬁmmkers

whi ch are.incor por at e X h
ar¢ eptéonaig ased[t@@ﬁac_}h dllgbna@gotrdgg 9 § poligh sugp@rlgﬁ,e goli & ng:gr r other:

10%% aé@ygyf? ﬁ:ﬁ@le}/ggefa AT eﬁ'nlieF opt'i ally aRhcHIPh el ﬁrg a

ecu at-conprises t
T &¥Pnt dyE[a ra@%NBRIR, ctiBDsSa prathe fnyc]ng; @rd;ag»smteh atlclelc acid, or

increasé the discrimnation bet n
mg i eLokersras el 8 e SN A N
hiefise hﬁﬁ%@ﬁﬁ@bl@@vwsj ngg,
e tﬁén‘f ar rmﬁg%geﬁ%%éée%dr% nat i \gns [ 0062] g

heam azﬁtebli)ene rnehemicat ageat, claehipmagianie radiaielp etsr tqﬁg}eése materials
di fferent_ conpone acti t Uk f
o KOMNerRAS fHP, & P P Li@pﬁgp eaﬁaé ng{]ﬂagﬁaéc grl]i'?xkelI HoWsTedvage to

partl Cl pate

rﬁ{}ﬁ*{ £@Undiéd GppiopAkte cBn@iliveY crgRtibleanith A stability of the
bége flcgtlogbrgactlon m xture" 15 refers.t

cmpcmnri@nd oty alethady G@a@@maémkébwsyeflac@ﬁwc% 4EH
%nP%? OC %g ’8§18:C§§]§1téa ’[Sﬁ&%p{h?ég h}é\? ré’se%%ﬁiegﬁmgﬁlama
dfdianed &rﬂthéﬁb&ha] Gﬁhﬂl@ﬂhiprbeav&lnl shalbbpecieaf Boweve, if@&@tlfitﬁ‘mﬁms

m xture is referred, to as conplete | nt ai ns
0f eagwmsaymg@@fl;}o trél"éaﬁ?wnmm?% ﬁéﬁ%f)?‘bﬁﬁ 5’81%”‘ felies
kiR, R0 k¥ar8e, TYBRBhoMIEity, R&. Exemplary
QEI r)‘/j"P%énasboé]% CO%?W] ﬁ1 be adgede'ryslt%g’od by)t one of
hﬁkérb kndidde, e.g., oligopeptides, oligonucleotides, oligopolyamides,
oligoethyleneglycerols, oligoacrylamides, alkyl chains, or the like. Additional

description of linker molecules is provided in, e.g., Hermanson, Bioconjugate
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20 the art that reaction conponents are routinely

stored as separate solutions, each containing a
waenamed466f the total conponents, for reasons oPCT/SG2004/000103

conveni ence, storage stability, or to allow for

appl i cati on-dependent adjustnment of the conponent
T&Hﬁ]gﬁ&t EREVIeNSciedd?d1994)aLyleacdii 096 dRmdeie dictisRes.

ined prior to the reaction to. create a_conpl et
24(19@:2793);8}1@1«1113@ et alF@@QM‘#ﬁWQSIdCMNWMMM

20360 DSeinseel oL (2oBRL Bk iga Rubbflack S N AR ALIRENI0H7,

T,faﬂ;?ék &%ﬁ@dom%&%hﬁﬂoade CRiekrs 10890 00kR{nalk &t AN{9%8)dethodd in
the reaction coqﬁmnents whi ch includes the nopdified
Expyimobogy 290 138 earicRigaveljoa et 106863) JaAnnidiem. £ac.ph2 iy 3486, all

nucl ei c.aci d" g{bers to primer nueleic acid that
PIE dRCOIPGRALe ?fr%flgreg%quence of nucl eoti des that

[OGGP]V' des & “g#ass hRdi ngh?”%&@ap hodifibethe 3thsprtypieallynuedsered in
acid. In certain e ments, for exanple, npdified
tepns ofnolaasieye ghicisdialtewwpf # Bwlechigdhdicemprises the group. For
exlaﬁ'rg){le fmagsa tallogll}ylgg CJJJps%attYncZéCalgf [Hg%&ﬁ'ﬁﬂ{x%io%?{dv@&% at least two
miNeat béiBeRith emglecbage differdniced inaizpror Requedéanen beBed to facilitate
SUBSTI TUTE SHEET (RULE 26) WO 2004/ 094667
SeRUTCHEMGINE: 680 FOFCCHY R SKIEHPIRHE | ke), increase
doB%y V' € dA fnr.ﬁnjr'eme%}g?&a bAHORAIGHB B mAd differ e

e. es of nucleic acid anplification
ccﬁm&meﬁlsc At ‘gread:ti(m ininguney defer camiddwre that €odpssasimpagcul¢sihat can

e ch R0 AT BT e rl ERe PR MG mivoure

referd to 4 31 dPcoftdihing Wbigehts inBceBsarodapgraat enlamdplification reaction,

reference. ther exenplary priner nucleic a
ambigpicabneonspias pn@mdétheam%&% PNA polimsrase qﬂ% pnd a

dlvsf%{ 1rn(éfrjl &aQi%n ﬂx Q smb‘fyblﬁfé?ug\ RLodeniRRIURNERred 10 as complete

cted restriction site i s attached,
ifet @;ntaliﬁ alBreagcenmdwssaryftoa:apy ontethe raactien, @ndyijcgmplete if it

comPB P CBieE oL e ey Rep ol S0 pBRg SERF By ble of it

(f ihﬁﬂ@a&ioﬁ'&bﬁ%oﬁé’n@ fe rbdtfﬁ%ly siéred @Q%]ara& Solmi odik yeackor
group" refers to one of the portions into which

ceutriming aRpbses 0 Headgtahcoropaeniselor reasens\f gapy epienge, stogage
t |
sggﬂg%kgﬁ%pkgﬁﬁ%%BFﬁ&Bﬁﬁ'Fg%@Pg%ﬁgﬂﬂnmﬂBfﬂknﬁx#BrlSes .

i gonuc ptional |
cab@nERRdns @idethat reactidnadosdponentsraieebynbined pricetd thk eeactlon to

cleates o e RASTEB DR FuiBermagtaioy il oA St e ot s
i 'lh%ea(?lxﬁ{xglqg%&gh'cgﬁzmn(%t@ar} oeRPs!eg%fe!;y {dr @bmeRARAlIZRE0n and

nucl eoti d coval eﬁtly | i nked together, either
tha vaeful comameroral kitamey echtiiashy ewbset Etkmisiaetrap GIOBERES, Which

aci ds j ncl yde ,deox nucl 0|c aci ds ( DNAs
ip¢Ipghsbs B "ﬁﬂPH§‘3¥S(<r%b : RNA hybE. ds, .

ol i gonucl eot i des polynucl qti

BpkSlner s, nmpadisd IS Bres aras SR PERPh A ARl b
c(o%%sg’g a mBRLPG W BlenREBEANFeotides that provides a desired property to the

primer nucleic acid. In certain embodiments, for example, modified primer nucleic
acids comprise “nucleic acid amplification specificity altering modifications” that,

e.g., reduce non-specific nucleic acid amplification (e.g., minimize primer dimer
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20 nucleic acid probes, peptide nucleic acids (PNAs),

| ocked nucleic acids (LNATMs), PNA-DNA conjugates,
wEb 6T ONj ugat es, LNATM DNA conj ugat es, LNAHF/BBE04/000103

conjugates, etc. [0066] A nucleic acid is typically

si ngl e-stranded or doubl e-stranded and will generally
folrAtia! ?.t}%ﬁg&ﬁ hadiesstite vieRN6iSn iflehfugitet Smplmm, SA¥EIhe like.

FESU Y i'ned: her ei n, 2% nucl ei ¢ acid anal ogs are )
Exafplésdeg dutlbitacideampiaficatian secifiity abaukdoediicaiions) ailesgribed

ing@pabiager o 00! iogsyts (MGTMEER WGPRITATIbE® g

ERS LghR| 0 toQWE], Wih&ims
AU SEECADN PRUFERS, HEneb Mglmbd IUR1OD gD, vl
in %&Z&u byatfianger Odter akemlaggaimedunkleicsidmofdisations include
3487;

Sawai et al.. (1984) Chem Lett. .805  letsinger.
a ‘estafetiop s9epker maitieleR SEEeh 3350 55dE vk FonBGing o
seRatvweLS i &larde if ABBAd. Shemd 681eSaiiuRloR a PBimel AlQeicubidch
areeach I ncorporated by reference), phosphoraothioate
Résihgioatsitalinkdrd 9@typikity @lachattiodsinia siucleioocdsdq fachiiate
U S. Pat. No. 5,644,048 which are both incorporated
subgequgntampiicey clonyg ord "TUTE SHEET (RULE 26) WO
[0? P4/ 0946@&&%88@2@%%69@%&8 to BhOsMhe podiohhindatviich
riu et al. (1989) J. Am Chem Soc. 111:2321, which
sonthingcoripes ametbchle, sefiddehEes ;2 functional group, substituent group, or

0-.nmet hyl ph ol i ' - :
Bl R e AU
1a6¥ Y oley, vemsilikg. Press  (1992), which is incorporated

by referénce), and peptide pucl eic acid backhone
[0865} nkageShg &gg’ npgists; afﬂ(t 1r§g’,2§ tquuc}ﬁq,pded{gr%, r%gel_lc%eoqﬁgs,

d%)%f&f%%@;%leoyﬁ%se ﬁid%%xﬁ']uc]e()f'i@e%,zétc.gaﬁd]"bolgg‘{é}s thECbonfpRigt such

Ni‘el $en

1993) Nature”365:5 and Carl sson

medlecaldes ¢bABB)ly linkedirogeBBO etiger, in wiingdr of beanshedhfashion.
“incaorporated by reference). er cl.ei oF
ERcIa RO EOSE N PR GO TP L AO8 EAUBHEREfocs! f5as

(KIPREP DN AR NA hybrA@9bligduerotitNg] polynhtadide SgenesUSANAS,
92: 6097, ~which is incorporated bX @éﬂ%ncg)é

aptame fsomtiscira ARBISHeas 105 nterfegng B As (RfAIs, molgtylarpeacons,
541637 ) ] 1@ aér kéd 1881888 ds GENLQW‘S .

n??@‘éff%%%%brﬁi K?f%t% Fgﬂgﬂ?éénlglgi(]i{ﬁ}%%?&ﬂa Let si nger__et )

PAIA-DNLO 8@)jughtesARNACRBIA caBpugates LIAIY-TINA | copiigpige ALNA ™ -RNA
al.. (1994) Nucl eoside & Nucl eotide 13:1597; Chapters 2

cemysaes, eI&SC Synposi um Seri es 580, " Carbohydrate

oduéh T i cat ix0RRIdif DG §PREBY Haseaehded drdioubl¥é-strnded and will
[Sangyhvi and P. lDan Co%lg; %smaeker et al. (1994

eBiepoilygeonitain ghogphipdicsten bongs,@libayeh Brseme £asesgss: OUJ‘)é'fefjé“eéeém
| .. (1994).J. Bi. 17 Shed
n?glﬂc_(acgi?a_n)?%s efblggl??gm%@%a%egfhe#&e bRt ﬁaﬁglﬁg,nfor

are each I ncor por at ed

y

egﬁﬁﬁmga g)ith@ﬂdirﬂﬁmidﬂ, bhespholamtddi@Brescagt etiluiony) Teinbedron
escribed in U S. Pat. Nos. 5,23 3.and, 5, 034 B .

GO0 BRS PR e PTG L0y Qi BB 30 3500 Sprinal e

aﬁﬁ%ﬁ}éﬁ?.aj}. QJM% f %Pg%%gﬁés&%%},r e%it dgﬁgmeu&eﬁaag Rbs. 1663487,

references are
R@aahet al. (1984) Chem. Lett. 805; Letsinger et al. (1988) J. Am. Chem. Soc.

110:4470; and Pauwels et al. (1986) Chemica Scripta 26: 1419, which are each

incorporated by reference), phosphorothioate (Mag et al. (1991) Nucleic Acids Res.
19:1437; and U.S. Pat. No. 5,644,048, which are both incorporated by reference),
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20 incorporated by reference. Nucleic acids containing

one or nore carbocyclic sugars are also included
wowdohiosdebhe definition of nucleic acids (see JpORBG20£000103

al. (1995) Chem Soc. Rev. ppl69-176, which is

i ncorporated by reference). Several nucleic acid
plaRph@gsitiHéfe eBﬁ@etoh&s(d%Q)eldAmn Chemg Spc. RAMZS 21,V IgciEisNews

Jun. 2, 1997 page 35, which <P ﬁ Eorate I%%
inperperaiadcy, refenense), %mefhymop%%galaf IeRBkpas4%E FRYEBhat e

@Cﬁkgfgpe%g%@%d%}a (fgygg %P}agtléeﬁ%dpﬁ&a%h e()iiia?d @ﬁiﬁifb]tsh? Prédk

such—as 1 aper s, to alter

(1992 whidhyis ﬂfﬁérﬂ'@)@étéd by fefereficed,umb pﬂ'pﬂld}ﬂlﬂCESC aaxd backborxes and

ph | |
llnhﬂégl%(%rﬁgt el (199er Lo cgpemrsaco el s Blrisse i o2y Ghem.
I} M, %%gi %&l I%ng\heﬂeﬁ]r@ﬁtﬁaﬁp d 8655465 gng C8A86h @@a] (1996)

d uracil nucl ei ¢ aci’d
Natad IRIB26H, sthhrmé Uzdih indvoparated bl meferenne)n &tthmallnhlyg nucleic acids

by S oS oo er S AL ans RS R
Agzﬁi s@?"dl §A€$ﬁ %6%7 Wém xg%boﬂﬁﬁé&&@b& Yef@r%ﬁéé')fﬁcﬁ‘lgioﬁfé%&lﬂih@s

Seela et al.” (1991) Hely.
(UDEI Pat. Kos. &, 37845 (1123951631%&4 r5 602,240, 5 L1004 arRi b4 [eo3kagew

i 3 ULV, Y b R el 0

1101%@ Ll%l%in\ger Q‘all r‘(ﬂﬁgﬁ%c&%sﬁé%@Nuwiamm 8 B5998Chapters 2 and 3,

I ncor por at ed reférence. To further illustrate, .
AS@rS)anppsmésnf@s’ieS@ fGarbelpidese Mndafiqahgns mANtsensydessaseh”, Ed.

Vi TOHRU K. DanodRIMebhekePLE AR0bNBbbYahib M Nelafkina

sone
CﬁangLetlt 71 deazlaﬂyauulr(es)%é) -JdBimaa elemariy Re¥4c1 7, and Tetrahedron
pyrazo pyr i i nes "
LEL G mprade). prishoaschacogoetbl SRHAYeRe) pidadhidpgse 4
bfckgomesLJrn%udB%téhoMeséxb%SQn 8053, PaMdst 4, QB*S OSYMHESI &S0 and
OXYGUANOSI NE NUCLEOTI DES, ™ whi ch i ssued
Chiapterstfemdz73 ASLDOBnpesige Skres S8R CethopydrpigdMedibeaions by

ﬁnﬁ%ﬁ?{ﬁg geseaéc Eg r % g%ﬁ?e\ﬁta% i’VBaP @ogﬁ QN El'x fegerpx?c%ggre each

I'Nosi n€, xant aza
1&6fpo‘{zﬁ§d Mﬁﬁef@fzn& aﬂﬂdtﬁ)@hkﬁdm@),ntﬁmﬁg bbe di motenmphocy i, sugars are

-am no- 6-chl oropuri ne, hypoxant hi ne, inosin
sl 58 it s iR 4 PP Gatde (e TSRt Al (ESUS) Chem.
Sg KA E% 169~ P18 DARYN S HRorpdrie b ARHGORY).| S&uerad n@dtkR AR

rine, hypoxanthine, inosine and xanthine;
afial o0y hise |dn5£;nb5d i, agr, FepMin € & News din. @5 b4 pege A&; which is
5-i odoc Eos ne;

SPERGHION B Cehee B ARG AT sREle ke may
bod6he Q1R fhe additiosl ebiid%Elidnal Broielies Bichrm@ ldbams bs; to alter the
5-trifluoronethyluracil; 5-nmethoxynethyluracil;

s@bibithgrd/balf-lifs of sueh melesWon i RIvaOI9g cah pRVIFREEDiSk e

- g ANELYHELRAL e sy
[Q@g?al SO &%s@wé g’ t%semggllrmy &ﬁggﬁﬁée % E %4 90§
Edltyl fo6hd ﬂqiumm&co{ g%&mﬁhmmﬁmn@mmand uracil),
YRIM DI NES, " issued January 16, 1996 to Froehler et
ngfleic a@dgna}:oygp alsggnclude those having non-naturally occurnng heterocychc or
modified bases, many of which are described, or otherwise referred to, herein. In
particular, many non-naturally occurring bases are described further in, e.g., Seela et al.

(1991) Helv. Chim. Acta 74:1790, Grein et al. (1994) Bioorg. Med. Chem. Lett. 4:971-
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20 5,645,985, entitled "ENHANCED TRI PLE- HELI X AND

DOUBLE- HELI X FORMATI ON W TH OLI GOMVERS CONTAI NI NG
wokmkbd4sEy PYRI M DI NES, " issued July 8, 1997 tBCT/SG2004/000103

Froehler et al., US. Pat. No. 5,830,653, entitled

"METHODS OF USI NG OLI GOVERS CONTAI NI NG MODI FI ED

Y. (14 eRBRrs23i648998ich Qrddaer M ®Fpoited b

97§r Bld\%%sal\gggt(w%%ggmuggﬁ entitled "SYNTHESI S p25. y
refferic2.. To TiiBieCYIGisOa UG EESH45ES,sed s sudeptdes digbpct2g melting

2003 to Kochkine et al., Us .Pat_. No. 6,303,31
temperatwe gl @ﬁl%ﬁ&@f@mﬂé‘yﬁﬁéﬁﬂ?@ﬁwxﬂﬂﬁle’ B?é’?*‘é&‘?“ﬂ"c’i\‘?
. | | . n }
oM g R R R i
d}ppihidisdsi propPul-dN\E. g. 2808y 150920 pBpyn@ndC tete) and the like. See,

e Uy Pt At S50 305 e LT LBESTS O A ZR 21 o omch
DEB@%@WN@’NU@L@@%@S 1 DRBR]ssTHEND €iber 1B C1 Bioao Seela,

aci on reagent” refers to a reagent that |

whiieh écinatrpyrabidrigsre{esenge., Otlyed repgessnistiviel Beterpcnelia kapes igelnde,
hybridi zation, in antibody- -21 SUBST}JUTE -ET ( RULE

c PV BT BONBRT PEISaTB AF OGO 50! AT By, A6°

dib SR hd 2amBb-6-8f0lobliSne, {!?rpcﬁiahﬂﬁnd, yReme@hd Rimidinag7-deaza-

Interacti'ons) to a SARS-CoV  nucleic acid, For, X
8-exadyvelivesaf lademina EhaRing. & Yinopyiife 2AuEPRINOPYEP Y & amino-6-

ri mer. nucleic.acids,. et . £qnpri SE( ine: 5-
oSt FhBFeRE M Eaf koAl £ RS LR s MEnLS e
c}g@ﬁm@y@gﬁa&tss}ddbeytsgﬁ?;bi-mdniooytssxﬁasamwrymmm; &ci ds.

O her exenpl ary nucl ei c .aci 5 defection re nt o
PORERIBEo BB Y FRB TG SHACT DA bo THEPY G ReT oAy 5
b}ahp)%ratcﬂﬂ SRS or CRVIHWTAES; 6-RGh&Bym ARG RLI1S -ethyal1apiciide

refers to an ester "of a nucleoside,” e.g., a phosphate
pepyeyluraoil, mdnbeclieonsi de. For exanpl e, a nucl eoti de can

' ude 1. 2, 3 r Iy ho: 0 LY e o
[dOI%&Le d t bEﬁaIgplei)st)ﬁnﬂ 1 lﬁ.g ggseg%lg%gg(?eor}giregtggs%% c}’eﬁérm'ﬂ i, e.g.,
U Hae Qed. @,QLSIL},DQSI &0tl “ALIGONILECEIDER CONT AENING 5-

bi ocatal yst" refers to a _catalys t _catalyzes. t
PREFOIPSE A0 RIMIBINES | i8gee a?églawn%é 1§9€E&F18F °q @3‘53 Us!Pat. No.
5148 '9%9}&&%& PEQERAN@ED ARIPREGSEL B WIS DOUBLEMEEAN Y

enzynes. enzyne"” 1s a protein- and/or nucleic
FORMATHAN NI A CHIIGEMERSICRNTAINGNG dMOPEIERPYRIMIDINES,”

.actjvatjo ne f a.c icalr j ' AV

S bTEERYRL (S AR N 39648 LNl Mgrons or
USIRG ORIGOMER SOONTAINIR GaV® DIPIED PYRIBADINES! hsdued

catal yzes the incorporation_of nucl eotides in

Noweinbtic3, 4998 to Broghler ¢l Hep- Patid e PE38008: %{WﬂFiS s ENTHESIS
! . ! I’ | . it ine et al.
@%@1&&%@?@@%&% £Qddd5e1b s ORPSIB thMbehkine et al.,

pol yner ases, term na
U redisieresiss31s; emarede ONBRTEP iSptMBEE PREAARBTHIB HAND

ol ynucl eoti de phosphoryl.as [ »
DR gt QR P aLEG drars RECaMAT e RIBL O BAT A LY,
ids0€) BdBSe P, 268510 $MRv, and U.S. Pat. Application Pub. No. 2003/0092905,
entitled “SYNTHESIS OF [2.2.1JBICYCLO NUCLEOSIDES,” by Kochkine et al. that

published May 15, 2003, which are each incorporated by reference.

[0069] The term “nucleic acid detection reagent” refers to a reagent that

detectably binds (e.g., hydrogen bonds in nucleic acid hybridization, in antibody-
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20 nucleic acid nononmer units (e.g., nucleotides),
typically nore than three nononer units, and nore
WO y@itosdeby greater than ten nonomer units. ThePERE8G2004/000103
size of an oligonucleotide generally depends on
various factors, including the ultimte function or
anijgea 1660HONOPT e HE@I%@Eh%%’Pe@f @aﬁwgp@étam@@) 4 #SARS-CoV
nuag Clagglallio}[ g&?ﬁ@rrﬁ]ﬁe@él acﬁ@%(e% ptré%%l %C{e:ircg%qéq ids prlmer nucleic

ac162<lc$d ) that @mprdt séqkn&egelenee froﬁ)N}E@ IDMDET Cat kAN 19024 or
lification, reverse transcription, cloning and

comp mepisithepoldiin i SARSSToV Bpspeie pridat @hse ary nugleic acid
deiEhA Gk aEARI e RUTLE Rl p MRl Oy SNy Yilg sars-

Coﬁlﬁm&aa@ﬁ 90-99; the phosphodiester nethod of Br own
et al. (1979) Meth. Enzynol. 68:109-151; the

[O(ﬂ’OSt hyl phoshiplondbdierss Y@&ﬂ“&@er%&a%ﬁé@é‘s@@@ eegﬁl hosphate ester
(1981) Tetrahedron Lett. 22:1859 30 1862; the triester

of amudionkidsf Homexanpleia micleptide caro@eludd 1, Ard, oOhem plSsphate
103: 31 omat ed nt hesi s nmet.hods; . or the

robF PaReiS dpRed s PR o B4 ik P e Mpickhit

[003WBSTI TURE nYldidbtidé W@Ep&@hn@@né’&%&ﬁg‘ﬂﬁ@% 1o a catalyst that
PCT/ SG2004/ 000103 or_other methods known in the art.

catplygesghe ingemeratiopf apeleetides antp g awelsisraside dNjeqtide dpeomasating

. . e \nu Iy S
bioe 3 TRk e RE At ahBie Ak atralh: I BRRASEAN
bassd Icetatysvﬂalatyaohytb redlice ithegactioatéont eae pgtof nwbkmial &@ct@brﬁnvolvin g

der suitable condifions. ,gi cal | a_probe
othgLETRUEHE P BB e A M'epﬁ & ncopbinafing ef‘é’r’@%t Frefers to an
enSARUBRCAFRRE ﬁieﬁﬁéﬁrb&aﬁo%cﬁ%\t{d&qm&d fuckGt deid P! Guring
to forma stable hybridization duplex with the target
HU@@QGQW@@Mﬁ@émoraorstm bke- eﬂxmarwmuzla@iIWne@mmmg Anzymes
lncilgfr‘?gl ?SBOIQH']}&I&EQ% lérgl. ati rgmstfgrase% r% &sg]ggnnscapt%? giomaerases
ponyheclmtabq)hus]ﬂxerylmﬁ famdlﬂmlﬁltey st r| ngent hybri di zat| on

ditions p t 10 the selective detection of a
m@gﬂm fi cr’ll”ar"gé?" eidsc sterpfiea pReIRCeRpiPatdpGpdrg at least two
pud1Ediaefy morro%te@ hfitd @. g hxﬁkléoﬁ@és? Ny ng,fcaﬁy RUF BhE 1HRE ﬂoﬁé}ﬁér

is exactly or substantially | efentary to,
units en«émfetymﬁbﬂy gieztes thap tent xmenctm¢rgamts sé‘qu me$12¢;gf anuse

ohg@nu%}egx ner Lﬁﬁpﬂ%?f%g)r(lgﬂg us, faf:tﬂrs ]é]&Eé h%r?ar?e P\anction or

useh(}‘fhhé dhgdlﬁlgleb@@l qml%dnsckmm& akd aption ANy p\;feﬁmad 8y by alinble
100 nucleotldeS|n ength. Al though the hybridizing 15

me;hvgé],, Hislugiise Pl noy liputed rtcg 150datiopHd ap mqsp@g or natural sequence, DNA

repBcht ?@ycabgﬁslc%n wv%rsemﬁs@gﬁzé?% ﬁgﬂ&(ﬁ%m gmloesuon of

nuc equences t hat or exanple
apprnpﬂmie sdzqunnhes,g)rsimee(scht:mlqal sy«mhizelsa)ySi hethod suchfasnhe

aching the se to.a_solid rt_or
ph S OfeRe mpiion BF RBehe Shlonbignuens Encumsl SUBRSG: e,

phbdPHEMELOMmEREPbE Ex%%vrpa%l Qi97§? M. qﬁﬁgﬁloi %89102 B1; the

reporter dye, a quencher ~)J, such as’ a
dieShyl phasplecrsaidite oirehocbofiBETCaze ebal, (198 T @ cahk dmon Beac?h1859-

o5 b5 SBe ml eBeD GBS, L Eagarsh 556

automated synthesis methods; or the solid support method of U.S. Pat. No. 4,458,066,
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nucleic acids in a sanple. In sonme enbodi nents, the

hybri di zing region of the probe is conpletely
waeompleent ary to the target sequence. HoweverPCT/8G2004/000103

general, conplete conplenentarity is not necessary;

st abl e dupl exes may contain m smatched bases or
or &H&ﬁ—h&ﬁ@& 1035850 tadi. f A af tiee Rfertidves sterincgporhted by

tions nay be necessary to permt 25 a stable

reférgigel di zati on duplex with one or nore base pair

h h ] :
[O%Sghfafﬁﬁ%gﬂ%ﬁbo e&nfiedg ory l%g)nu; quré (}j @ge]ed&l d

(199& de zE‘tﬂé of ¥1di96l5, hy6aldingno iang glandeturic acid
unlgf?{(écf‘?lz% 1 i ncor pgr gt ed by reference,

undu eumajbeesccgmnnmc@ymlcallysaup@@m ig sybgrenilE 6pPRIsmentaghia g ¢y

of the tar robe.du d
s ot S B AE9 B RS ERRIIRgRAER TR Bl s
hy%&tﬁﬂmgﬁkwlﬁnh@wga QeiRAEEuer b beleabd gymuhieemhlcdedxtlon

tenperatu and ionic conditions. One of ski
sudhhes, Butmowimited @cegmngentthyaﬂdlzmorg%ér%ﬂn A Rebr éaéion assay

t.. of ;
cogeg g ey S a3t o L Al b e

| the(&é‘eﬁve?@étedf@n%@@4ﬁ&9f4@ﬁ?ge?€é£{u8ﬁ%0Mk@ﬂﬂﬂﬂ&/brnmmgtrﬁg\nn

t hat blndtoSARSCOVncelciacds ﬂe tarv t
refotsitg dra edgia dfcrawclerpcid Biipisiesactly ‘EC?HB%‘E? ¥ SPmplempntary to,
an(iéheg]ezfgrt%%ygﬁﬁ{i &0 %bt@ Wnce SEQ JsPiMNPBybrdiddicandsay for

su s ahtl a ent| cal variant thereof
thM@&rﬁhﬂaﬁdﬁrﬁof\mglamcld;mEie aiffdreszoss 1W%gmu@ﬁ dgbridizing region

dentity tc d
is éf@?ﬁg}lg ﬁ%m oa{; § %OP%}CngeTf]lgﬁg 1?31? t&l@'ﬂgbndlzmg
re%’x@ﬁ fkgé‘rfbtrallyqaférsolfo thkbdtlre bligdrteleatitie, whd probt sy nﬁdm@:nadzialonal

in°certain enbodi ments robe pucl ei ¢._aci ds ﬁﬁ t‘ﬂ,
nuglestidbeequersds ot PPFiEs forapmple, éﬁ:‘i“&%er DGR Al PV IfE# Site

e kiRl 1keaqh Eeriiatn®aBiments,.
fohfl%’ﬁﬁﬂ’?zt rgbe Qequelgireégg %ﬂ%%’ﬁ SV (e g., a SARS- CoV
a YaB¢ 6f e amedt)omuﬂnmﬁsemme ohedm labekt (ergsuaanp@ter dye, a quencher

I t
miebogial b o 8 aeindied prdept FHREMAE. b RETIALE RS, op be

hlg %‘dh%n GROBE LR to DeREl HYBF dMGoEDEWaEN dlelpsobe and target
typically a natural or synthetic oligonucleoti

{cligacideinsi augbe- Jusame ewbegimsaite ey PHOHUE 'EZOP b he probe i
| d
codxﬂ;ﬁFt)SIrg(acio lp%n% targﬁcb&‘let éétrg@ %é?lgg b&egégh%r Ieggxgt Remplege
Oﬁlem@lmzm@gs ﬁ(ﬁcﬁemSarthﬁb]e dunygj exefs muay @ipGunt nﬁsmajc}mgldu@es or
0 nucl eoti des .in &E gth. Short F)rl mer__nucl % a %%g'mm
ulg-eﬁélpe@mayeSutMN%aU@a ARESBH SAnGHIeDs PR RS IRCI STy

E h%oﬁ;ﬁ%ty nd ?i%&%m/ el & EREBhERS ishiatdhesdl @irBatched

nuc acid. Apriner nucleic acid that is
bzay‘es I SmmroomeﬁalaMgsMWMvaqr@toay Manadlodiddid, @91da

SuioRd PelerL oAy LF GRI g bl NP EBOpLwbich i

rfc%h;%?aﬁ%c%‘y fe?er&?&uﬁrovﬂeﬁgmﬂﬁ{ce Hb&osiuﬁlalﬁle amdﬁlﬁmnnb&abﬂny of the
I f desired, by incorporating a

taig&t@mdﬂabiuplebyiepmdg on agw,ygﬁ)pr ofsvamigbles 1@”&%}%%%@3
hi och i muno.

ETFNER T NG Sy
2h@SHd &RIRRES. One of skill in the art will recognize that, in general, the exact

complement of a given probe is similarly useful as a probe. Exemplary probes of the
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fluorescent dyes, electron-dense reagents, enzynes (as

comonly used in ELISAs), biotin, or haptens and
w@e@ied4ss7 f or which antisera or nonocl onal ant PODEGE®4/000103

are available. Many of these and other |abels are

descri bed further herein and/or are otherw se known
invédtichBat¥idd toERYeRPICAVYn it dninciue oligmivdisobdesttha comprise

seqtgéﬁﬁééé’&dtfgéé dbd BevP B ERAO I S Sagi e 20
subitaﬂtza grrfgeritgca Lrlnar}agg @9158? ?r g‘:lstfu?%rgﬁlt ??Scaatlﬂ%g 9(5%2%%&

varl

1deﬁt§}gft§%e YD NOS: Maz mams B@,&ndtcoh@kmuenm%mﬁ@s 1-
ntity to one of SEQ I and 15-.

12 g2 GeoRrERQODORER] in TEArEA 4% FAOSHF BRGD corzin
feiSK] t hat ,
emquslglg{lt@aﬁyrﬁgegwg%%}? ﬁ(éld% cAdd 1?5%% (_a)g\'h u}nef AP0 h&8s.t ha

S, prinmer cleic acids can
[0034FO be usqfimer ﬂi@@e aﬂdc bef primei 't a fu0RRScig\hat can
quencher noiety" "quencher”

f f ety . ..
hylrithize toedempkate W@?Cl@ &-sapadRe- ‘cLa‘P ! é‘ﬁ%?%ﬁ)gﬁ‘ige’%“ chai

getsela 3 QA1 P8 SRk 203
o ESHSEL RIS R RSy s
polffnbl 263084 /20P0pA3te réambm esmkdnsy a’dplammowcldlfﬁ adl i typically a

Source that woul d_otherw se hav
nammpaswwlc,sthemwp (5 capry yanrad P Sapamdsyide

et a%ﬁ) IQl[P g';@} %ﬁﬁgr REIEDES RABES aFéVopﬂbnbl%aﬁﬁllzeBQ%y typlcally ‘

[ east 80% and nore typical

coﬂnpasd h;&ﬁi%zn@(mgmnaﬂyﬂ ragge fomesbouh$ & mva%ﬂuqlwndés g,
U.S. _Pat. 465 175 d.
lengHEEHS R e T b ier e g

suﬁﬁ@f]%a% }H%EdE wnmmmmanemcw ololeic 4Gd. AQOimer
Horn et "al. ich is incorporate %%’ r ef retgc Jate
nu{:l@@?a@]d thalis ekleast PRI §emPplemepiary (9 ﬂ\?? GRS G P

S%‘g%g%ézg '?:931(9 il i gﬁ?? §u?f1c£ﬂ% Ay Pri@BEwah tlﬁEthéﬁ)plate for

nuc erc I ncl udlng but not limted to,
extnkioh t@bcch Agnimesuileicpcid andelebednd, if|dgpiged, By AmgORPrating a
fromone or nore subjects Jadi vi 1,
laked dpteetable §Y e°-B o REE rf’{f‘%]tcsphoézn\}/’fa R W%E?Ah?%%cg?rg éyn%eheén e
chbRcal 'okf%theﬁ%@ﬂiﬁh@ésy ToalMtRte, ubdfol labds bichad ragbasiongs,

serum feces, bronchoal veol ar | avage, nas
fospen s < saudsseBEAS, S9RGS Chratay B
b](f)tlllb o ha@tglﬁn ARG aﬂrgt:pﬁlél WJBEI‘P%t%%facorfﬂléﬂoélonﬂlaﬁinlﬁahles are

uterine fluid, cervica
avaflimp] MBSy oamasmndooméruaws an atscsbmmrﬂagsherw andoy are

otﬁgga%%ogféﬁﬁgl%darf ngifﬁna)?%rpj @Jn&:elr [mqgglrc 1dh t%(f) H% 1§§eqmlon that bind
tog: ﬁ%]@"a; oY SR LhEs SuRie Sixgor}ﬁﬁﬁbh@ds tﬁ:ﬁt ﬁipntsch @dqusmafp kelected

goes one or nore processing ste

fromahs grodp bomssstmgmﬁv%EQ T INGS:I §- 22 endbkd- gé:tacSUPS‘ﬁPﬁlager iggptical
) Rt gt s AR By JAE TR SRR B oSO
NBISORSY: 2ridr1 50141854 EQEHBnekte 5f BROWD NOSt ha2ant 15-24 and the
variant. One of skill in the art will recognize that, in certain embodiments, primer
nucleic acids can also be used as probe nucleic acids.

[0075]) A “quencher moiety” or “quencher” refers to a moiety that reduces

and/or is capable of reducing the detectable emission of radiation, e.g., fluorescent or
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[0078) The term "severe acute respiratory syndrone
coronavi rus" or "SARS-CoV' refers to a

w@omind4667 st r and RNA- envel oped virus of the fapd1/§G2004/000103
Coronaviridae and the order Nidovirales, which causes
the severe acute respiratory syndrone (SARS) in

lum?lfé?l:e(en@ Faﬁildtﬂ)ﬁleﬁBﬁnda i thA@ovid diBernGaschave egmtedﬁln&Zre&laMn
2003) ™A 25 novel coronavirus associated with

A qSMBEtypn:aliye redesqsi thaddegably radradine emitgd lghgqe soyrce P/éét least
348: 1953- 1966, st et al. t
50% sty picHEN Y atdedst 1% %Ddfel 1& ysaq)leas[ g@% 'Efx!al%ﬁf

severe Ut e

quekxé’?e?%glgip%\bfdéiylzl ”@S Pk, Nen8la65d75 Naitled48: 1967- 1976,

"The genone sequence of the
“omamﬁmm%a BEARING QSEEI\E@ﬁéBE@F OREPAFNT

ABEi3e b0 MERHISPS OB FRERHER IR “‘d?%ﬁgcelg‘t%@%‘gfﬁ Pt eg o
Hoﬂ]neq aFO\QH‘EﬂlﬂE@rﬁBbﬁ&% SeRfnat.ed Wi th putative origins

|nfect|on ancet "361:1779-1785, and Cavanagh
[00(762]003) " Rhaleuinr a*reple” aefwew 2mr EFLaBEEIAPIRg Or presumed to

o B SR R AT AR O ol
san%@@s"( ARG &@Ul@ﬁ%ﬂ%fﬁﬁﬁ)bﬂéox MO RdfHetsi rdndipidoals)pth vitro

reference. Exenpl ary GenBank(r) accessi on _nunber
celf oiturcomplieerts sayuensedalgamples, agaphe B/ é’é“r’i’&ﬂ%’ aPF‘E’PFCS

R ST o BT B

and\Y&284) Qiine, AYDSIA IMhid, A HRADBEId, YG5I088mAYE5008 fluid, vaginal

AY559086, 5 AY55908 9084, AY559083, .AYH
ﬂumysaswsllﬂmmvrmelfgv depmaad serepingtydpid nudh b &P ings
mu-g{?s fsgﬁttlﬁleﬁséulel #théfig. Figure 1 provides the

t1 de sequence of the SARS- CoV enone (Urbani
[Owﬂ] ai n) dbe gbxtaeer‘r‘ﬁamme ﬁgrl‘qu‘efr%rﬂfé’r@e‘f orefersita a symple

I
oG hgg%g  PRERb Lol SEVELEIEGHFs R L LRIREY

I'fusS nuclerc SARS- Co

prote§eid feRQe @, celpfyeiss détvisacmaonc estabilaazition § ehab pnsr td@lﬂiilv@a
or isolated froma SARS-CoV and/or an.a ¢

TopiResteags, sar[)p)leggqn berflerived FPmSUPISES IbVévalﬂ ngam%unc ure,

swag’t?l'xg {)Jﬁ’s? O MR hnidied BRvaARtBX4At0f . nucleic acid

tfeagents refers to a nucleic acid detection

[O(g%ggem t’ﬁ) r?] Ad5e ke A cure B RS R bmeadt sifaviisaor

ater ex than the nucleic "acid detection reagent
“SARD OV ,reﬂdfa;dela pbhevs-amaldﬂwmeawzlapﬁidjwrmfdh‘t faonly, to

non-target nucl ej 081
vl ebg VR S O o gTal B D SRR
syPdohei (8 ‘Sb%&& RtsahRHe8igthetirud. SR, élgl(;kemzekacaldszooa’) “A

ron1ot er organi sms. [0082] Selectlvelg ybr|d|2|qp
nowel cos@lagirns assodigtbd WilthsaYereAcv toresRiF A ORKHYRTIYM Med.

s fSiogar iR Tal LS g PuRicafify bl A OigRAnth faens

with Seviedebich@iréspiratiy bghdaéiie,t & @ﬂgl Nk éi 31 8akdi6d-1976, Marra et al.
(28(?3(1)9‘%‘22 ?ginome sequence of the SARS-associated coronavirus,” Science
300:1399-1404, Ruan et al. (2003) “Comparative full-length genome sequence analysis
of 14 SARS coronavirus isolates and common mutatjons associated with putative
origins of infection,” Lancet 361:1779-1785, and Cavanagh (2003) “Nidovirales: a new

order comprising Coronaviridae and Arteriviridae,” Arch. Virol. 14:629-633, which
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Sel ectively hybridizing sequences have at |east 50%

or 60% or 70% or 80% or 90% sequence identity or
worpie/n94e6y. , typically 95-100% sequence i dent i PgT/$§G2084/000103

conplenentarity) with each other. [0083] A "sequence"

of a nucleic acid refers to the order and identity of

are g?c}f“iﬁ‘i&%r?@fa'lé@l%gr feftrdiee. Ebdé?rhpllagyl @EiBhnk® seedsemamniters for

typically read in the

di rection. 0084] A
corfi hetq mgqmc%gﬁohef $ AR&AT0 B eenpme e Ms 0047 Hh %‘%&&358%
e SPE  AE ATo EE R0 B ssyon,

861, /?YSBQ’O% h&Y9§90890AY559®881aI\CH59087 AY559086
AY*S? gejét%l@l}dggg and which is desi %ned to elucidate

AYSSQ(D&Sn@é{SSQO&Q ANTI968] A¥ES9UF2aA |5\5%Q\81n@c\f7e74é1%eﬁ*¥1323977

AY@@}%@%&%E&S %FB%%@% r'g\te., 9 éuypl é? glfésegt%" ﬁ%:leotlde

seqi@deG eOSIARfS @JV ééﬂﬁﬁe (UMBarti Rirfig P as dﬂémﬁﬂc&h@ the Geneeet for
may i nc 2, 3, 4, 5 10, 20, 50, 100, 1,000 or
D1saas‘edﬁommrber of nol ecul e or sequence types For

exanpl e, certain aspects of the invention include
[00r79}act i onTire xdromr ‘Bevdraacwtg respetajoxyf syadpoine €§pronaxirus nucleic

bset A jon o )
ac'dsgr|§A1§§p‘§'b\?P“C éﬁ‘%‘?‘i ‘[%ger% s%’lllfcgﬁlga?gﬁhaé? (ﬁ‘%g]tg Z%:)air?o%teed
frogﬂ1 SXR‘S' &9 a¥i/oPan arﬁﬁh%hﬁér%ﬁ? attached to, a

em cal npiety, such as an oligonucl eotide or the

Qk tSeld vl WikediRbAIESe chRadD].
[Odslotr obezEg(?l tﬁﬁgﬁ%f%’eﬁgﬂa@v\hl skers, col °e

nudtyioraicidi deadction reigeps rafem et adheigic aticrdsiack a5y f%?%’@s‘t“i‘aétbé”éjs to

SRR B RS S8 sl AP LaR g Ry GBS HE @Y on reagent

birlds K§der e sﬁfﬁ%&&nﬁféatm‘hl dagligions, Ys han- &,rgcﬁemalma:aclchyer S,
sel f-assenbl i ig nonol ayers, and the li‘ke. [0088] An

[od¥ gonuc|'I%@ttérgr?“del%ctl%]ﬁﬁbtfebﬁ’ refe@ytoahd sigsttoseuen8ARBICoV
the nunmber of " msmatc resent between the

nudblcga@niﬂol acgye4telice Xaamd thanémf:l&nga@tdSégméﬂ]@é%émlsglés t han
the nunber of m smatches present bet ween t he

[0682]) gonuc| ‘Esxdéctioelyriy baighizingl @retselsétatrelndéédim'ﬁt Qe tvhen a
be.
RGeS VR AT hodh pagsend chpnee o

or med
de&@{a]ély‘ %reﬁthxedd'gmﬁﬁn d h)ﬂﬂrﬁiﬁmtlch ﬁanﬁ‘r -msgen hudlsicraoidriogeences.

e nunmber of m smatche ese bet
Seéﬁcmgjdﬁ b bEgE gt ENT étrlaéﬁtts qaéﬁ@‘@ Uy 0%, gr o0
y t 1 fi )
sequic condi | deﬂ{it}b(frgﬁ‘ﬁﬁ,p%g% (;:EF{G/QS 100%eh @R a8y @e., can

orma s with a target sequence.

coii{pl@neﬁthaypweh@ﬁc}tahget speci fic priners under
swtably stri fIC

W@ specifi &€ (FE‘? qugg:{‘)“%}? ;{91“} )ieﬁ%%go @g Ohdeeggé(%% %t
oﬁpe ?%@hﬁblélbﬁmﬁ anORhudick m@pibhlmﬂfdag 115 tHeess 10 3’ dlrectlon
the use of target-specific probes unde

[098'4]t ably % sequgent sireptfici antibady orefers M PRI Og i gctably
bmds todSeA}§§tdonnuclelc acﬁgem fic target sequence.

[0085] A “sequencing reaction” refers to a reaction that includes, e.g., the use
of terminator nucleotides and which is designed to elucidate the sequence of

nucleotides in a given nucleic acid.
-26-
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[0089] A test nucleic acid is said to "specifically
hybri di ze" to an oligonucl eotide when it hybridizes
w@rookeast7 one- hal f as well to the oligonucl eot PCES@200%/000103
25 the perfectly matched conplenentary target, i.e.,
with a signal to noise ratio at |east one-half as high
[0038) hybri di-zgbiqBrs9b afcbﬁedﬁbh GORUBAL A6 Hendsd Ronexdraplget set
der conditions in which the Eerfect I y mat ched

maghi B BEOL, 46, 26, H@s10001 0@ opethereupher RhMOkRsyle or sequence
| ement ary tar

typrs Bar ePBREE. s Segscts bl SEn it inghide RAcEn ERb b hiThe

Rod Hfdn®fG seci ds present in a
Se‘pgp*{‘ﬁl’lﬂ%ﬂgﬁg §$?$fﬁgr§5ﬂbsr|%£$ (RULE 26) WD 2004/ 094667

/ SG200Q4/ f
[oog@ram < 3[8(? % a(?qor[ 2; %)ﬁg%)zlpghmﬁ%al éﬁﬁ ﬁgﬁnﬁgﬁf’%\ﬁaﬂud with,

or MhERNESINachA tb)] &bﬁeﬂ”ﬁb@l n&mhymimh as gaoligmuclentideort the hike.
enbodi nents, for exanple, a subject

Exsmpbecsoéld seppqmvncﬁgdqaplmﬁéemml PB%?@F:ngespgg@i]W%lSk“S
cmgﬁﬁ P’g clillézﬂ]no&]ccih | C(ngrlqig@;‘ga:a%aﬁ%zrs§lfsttx%tén§ﬁcﬁ% tHROugd AN
GensORpBYObAdrtdys I(Alﬁ!,?ltnlem IncarSiaatatClananCAh Y] Sgédmné)tlne lg¢e),

nucl ei c _aci ds or 9@@ refers to %ﬁke
me@éﬁ%@ﬁcsé%glﬁ ﬁ%(ﬁtaﬁa%a’ﬁ’(c SO B SHP ygfs ?eas
mor &, f R GRbEHidRls *%hcgﬁ)ﬁ’an%lw&hh@iﬁe@f the number of
se uence ldemtity to one another whén conpared. and
mlauhatghcsq)résant e eamthe obgm@glpoh@eﬁ@éhe %g%wpéedlsd%ﬁs ijpan the

numgb%fcrmsgﬁtc% %ge%gg a{h %%ooﬁ{c?et y'dg gg% g{r;% ﬁ¥ z#{@hces

th R Y§Ehoe R ANin Qf safnpRe. S—WEIMGSD thaditions cah be (ehssten andetWthh
15 nucl eotides or amno acids in le

stablepduplixey aigfemnesl qobyi dhe wmiter 0§ méﬁm‘?tg%étpr%?ﬁﬁtlhs ng gpore than
th(%n Hl?rln er o# grﬁ?ﬂat%es%%sgﬁ HRGES th@olh?fﬁ%l@on@é‘ﬁdﬂﬁ@ furf@k€quence.

e sequences are sub nti al %1 i denti cal -
T

U]CdéEBuc& dbe@)nuoms afe taltget -gasificabiganu X tide chretrmdesial]e duplex
amno acids in

15 Sone
Oné&‘émﬁ|aéafg?‘r§8q‘éﬁé‘&%eﬂ’&‘€s‘h§|"ée SRR SR Rpagpiteoy
%%Bt & 1f1c%ﬂ§n'x Edhditeii@lehatds thé Epd&lﬁ‘d z&h;ﬁhf&@nd& obthose sequences,
ypep bei ng conpared. [0093] The te

whlshl tmtamuhq t@rget pRMEHENEBE FiEsst Sémﬂar huikg B?%Ofé%ﬁga‘ specific

&5 tt&@astof a
R e Y S L et
sp%eiﬂlcazﬁg@l seduenee.di f f er ent nucl eotide. 20 [0094] The

terns "target sequence," "target region," and "target

[0089] €i ¢ Atdsdnudiat e¢idtivsadd foe‘gpaﬁﬁcﬁllyahyhmhm’doaol d,
which is to be anplified, dete

t
oligeabgieetifle WiBDILYbRAZES A 4sh OB %ﬂgﬁ 86]:‘ “blltéhe 9 ‘8?%‘}%6‘{“86 gsto
the g)(e:rld‘ec(ﬁbr nqg(:l% %ﬁ&tﬁg&% kDEQTRONRHh 9Bighfiite mdiseyaleatGeast

even re te sion of the€ nucleic acid,

offe-Balf ashygh 2ohyaridizetiet ofthe ohgaiuelspiidietol the tar g mad¢rrrg>ndltlons m
I

w?x:c?aci}?g ger}gctly matched oligonucleotide binds to the perfectly matched

complementary target with a signal to noise ratio that is at Jeast about 5x-10x as high as

that observed for hybridization to non-target nucleic acids present in a sample.
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[0096] A "thernostable enzyne" refers to an enzyne
that is stable to heat, is heat resistant and retains
wae nfoltiogieent catal ytic activity when subj ect ed POI/SG2004/000103
el evated tenperatures for selected periods of tine.
For exanple, a thernostable polynerase retains
ffici eRtesaiiebi#irti¥érstt afbf@aisns Ubga e thepngamsm is a
[0029’][ ensi oﬁ ?@ggﬁ é%}ﬂsé SV\,hen 3% subj ect edgrt o. el evat ed
main@iien atganiam, paticelagy rilvman Ocgavesa.yIn T eaphodiments, for
denaturation of . doubl e-stfanded j |
exomG DA PPUFTE BB 8} GNP T8 @ RURSECEVafteon. g
SUBSTI TUTE SHEET (RULE _26) WO 2904/ 094667,. i
[0090T/ SG206450bBIBENce] O A1e8MEPL oTFIcEs & 3 ROTHALO" H i e
ir.t a',rad ar e exemplified in U S. Pat. Nos. 4,683,202
nuCiRll 24988 °YYS, which are both incorporated by
[oodef er encﬂi“lsﬂbstuﬁﬁﬂahﬂe?ﬁml variapheinrtbe caiied op BvSieie peige or
is typically suitable for use in at er re. I j.n
poly persideonoies e WA 6T IE 1OPSAIFES thab Al I s g ey dt st
"PCR") .. EQr A0slcRBL c83&ntily @uhE@BSher when
go%cﬂ%\% %’plcr'a:@qg g@g&s{i‘gﬁt he %gtlg? elg%eggﬁ t he ?orrbi. nati on of
cotpsredusd slignedésr maxitoe copresprerdenden AEmEyr FAoSHA B i2mer
ext ensi on ,productf t hat are, caonpl ene Ly,
th pmﬁl&} S

SeQUETEH GTRParisQR A gPritha 1 Py vasyg! Ins o identityy

[ HRQeGRALEY Batlio bt IBhs @Boe 16ontieotides or
gegéﬁ:allm/ befVal 0 ?IKDIC)I§t < ed atli

Preventi on | has sequenced 10 the gen%@e for »
aminccaridriavémgts et ypresdlytoyeberegianbass Bl lsast gpoy g nucleotides
| obal .epidenm.c of se | & sub¥askiQ

or Gpmgadip e 1 sy S BEh S E SR 2r e
iddriRaIARS: R3brasmoNRst abbintcls maidosis poordEnino aGdn Belargth) In

accessi on nunber AY278741. See al so Fio,ﬁg. %%tic%ll over the
sopGOBPdINES: SUteEPPRt 15 SeHEnSES 8% B1OSEBH ERALEP TS
& bR [ pBRBESides SRink@b@ipyredyndr one,
en@geﬁg%gtoggﬁwg%%g&g@%p 1@3919 1 1CS \M?lgch ipsrei ncor por at ed :
m@%’i']:)ﬁfa\?ir slfjhgqiarg]ﬂék%ﬁﬁﬂﬂﬁﬂe%l ARtBneeNéf 4 Mddiakcil bequehtdSefers

previously unrecogni zed coronavi rus.

toAh laltefatibhin kgl erleast oex pepeotidgrof thenmcledgad SAPEUERE ée,placed

was, derived directly fromviral RNA The genone of the
bygnfifferenb pesiefiidFus sequenced by the CDC is 29, 727

nucl eotides in | ength and the.genagne . ar,gani. i '
(0894 | ar e TS SRSt REICBES of QY FTIERIEn SO0, apgl Pudidic
adlPRE& o Qtresg%n o Z0RBhic 284, WEientd tbive akhiphific0f detecrdy et otherwise

coronavirus i n patients wth severe acute respiratory
arayzddome, " N. Engl. J. Med. 348:1967-1976, which is
i ncorporated by reference. Open reading franes

[0005F €S pondi“pgniinatoh@uplebtidel mées fr oredleptidpol sk PAYE

la, 1b), . spike protein mal | nenb ks

incRpoT B RS B P eI TR e B e nRAGE LB, g5 oy
dotaPtichiReatindDidAP. The invention rel ates

a@gys?ﬁg@{g&e}ileoctivec (@t eg]f%i (])n of  SARS-CoV. In . .

[Q986] i cul an, “thesexstable paymrsrefers ORNENEYPE Ylabis stable to heat, 1s

hcltjatt inlasiisztzimq gmg reeltzggst S ﬁct:iéa:gt%ea{alyrn%%icﬁ{)ﬁy Qheh E\ﬁ)jected to elevated
temperatures for selected periods of time. For example, a thermostable polymerase
retains sufficient activity to effect subsequent primer extension reactions when
subjected to elevated temperatures for the time necessary to effect denaturation of

double-stranded nucleic acids. Heating conditions necessary for nucleic acid
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SARS- CoV genone, SARS-CoV infections can be di agnosed
usi ng the nethods and reagents described herein. In
wa@esosadgseenbodi ments, for exanple, certain nucbPer/sGao#/00103
detection reagents described herein target a region of

t he SARS- CoV genone that 30 encodes an RNA- dependent
delRxapol gfrm@lslmo@mdmpl)e ariuidodie bresnpdied 18 RSPt cN%e4 683,202

and haSSRpE IR e PotomoRRera O ekt 1 Oraig fh ROy &
the%m)stm %Q@Me@%@@@@r 1Ty SHRBRA46PEREAZ terﬁﬂ&%@lk&cﬂﬁhareactlon

detecti on’reagents descrlbed herein generally
sucheasebd pdlyyetasnichainredetion ( BCRE). eEbraishawowhth palymeraset o
nucl eoti.de s es t sent .but
eniALh BB b Rege e o e Pafueon of fRdp gy noes i the
Pinhfdr ARG WK IPBeR pRiduc® tBat ard @nSSlemPREyith W@Emplate
prdrBe det éCtI on orf SARS- ConnucI ei c gél Sn%?\/l th cgrt ain P
nueleiclagidde &c ISP RS- dfeNeUICIeamaqi@gents of the invention is
illustrated in, for exanple, in the exanples provided
beI QW]% % ther f eat ures of the invention are al so

5T ) DO ] PRSI, T LA PR LSRR S peence

theOgenbive YR EdBnaVital BElfevas teb IR mkibRfok ﬂﬁ?ﬂﬁaﬂ epideRic of
ve

nucleic acids in or fromsanples deri from
et resgirtery sybdrama op aiRéntlgwedpbewe thippudienridg gequence
I.on I [ S,
of grg'ade}tg?;(éé) gi %er]? ?nof Wﬁ ﬁh o ﬁ&)én%:s tgc&él1 é%ed Bf{@taﬁcee%ggg glnggwar e
A4 1.i Bk disd, Rotd @ ab szmthaﬁaeu&inymwnfb Imobﬂlcng)navnus

contacted with the nucleic acid et ec
asspRigled Wikl F3ES 26PISeSPHaIRY Y g&ﬁ@_f(@ 35&4335%} 1399,
whidHg 'iﬁcog;sdme@gy Rferen@l fmlsta%@n@e dits %@m {Hal e BARY S,

conti nu over a selected tinme erlo etc. )
cotonairusgs a pmvmely xtrh@coguu@tcémromms éﬂﬂdifdhe saqpericeogxsept for

theglg%de:r %e%grlilé:% gvtaﬁ genveﬁ dd Ersfr&rg\yl Iagﬁgl?’\gg’gh% gen%g}e of the SARS
cofoAlnRSeq®n@ed by e IPQ Wmﬁc&l@tlaes iﬁ]ﬂﬂi’gt}d\rﬁhhctllhe genome
t heksanpl es_were derived, to nmonitagr courses

organzaieRe s iA 1 Al eheWeET CHTORAYHES WEE IS s pisten . (2003)
“Ideﬂﬁﬁ%foﬂ%? 2 nﬁog/cg on%bﬁué 1h?y§tlex{t93v99]se\grg‘ EEutd R RSy Of
e I nvention |nc contacting or incubating nudl ei c
syedrouis,” ¥ dingtaneds?)‘W 1%7a197|6ewi;tchos1memoratcﬁ byreiference.
ORRE ke TR e LEuraNEe 18 e seonre e G Pt e o 10),
spik@ E?dtéih'(ﬂ)} sihll meREBride Mekein (B) lrdemBfind profdin (RI) and nucleocapsid
stantially identical variant thereof in which the
Inmamdﬁhbmﬁd@enaknn@aét 90% sequence identity to one of
SEQ ID NOS: 1-12 and 15-24, and conplenents of SEQ ID
[00885: 1- 17 hammvenﬁmzzblaicﬂjtonhfeSWwadctectncm qulé‘f,ﬁoé/c ild

pafl B o SRl Pt S R ety BEfibe et REces PERIPRET the

SARE RV enbine A8 ARD-CHAARIE@DBSS dntbelBEdivkeRekif©thdehe@Bdds and
whet her_ the SARS- CoV is Br esent in the sanples. These

reagepisoldscridee hereo logeitainampgdipeptsafos gxamplsefasi@inerpclais prid
de%%{i(% fcé'agents described herein target a region of the SARS-CoV genome that

encodes an RNA-dependent RNA polymerase (RdRp), which has been shown to be

stable against mutations compared to other regions of the SARS-CoV genome. The
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[0101] In addition to conpositions and reaction
m xtures, the invention also relates to kits and
wGeyaueomeT or det ecti ng SARS-CoV, and to rel at ePCT/SG2004/000103
computers and 30 conputer readable nedia. -30-
SUBSTI TUTE SHEET (RULE 26) WD 2004/ 094667

nuﬁ%{&é@%@?@%&% J]e!sl:nbe!ﬁ%ﬁ GeMehil 8drddHsbly OIMNd, under

102]°T e nucl ei ¢ acid detection reagents of
selédiel dssaseruniditions o inudeotvdersequapceseibioatt prasey in SAREPHgbut
probe nucl ei c. acj ds, nucl ei.c.
fisb@E{eé?

whg@mﬁ@é)resgﬁbl&ofﬂpeé SB X mlPHnlél&&gLeeﬂ%CBHFﬁ%an e.g., false

posf t?\';esef‘ggglzﬁcn&]e&ftﬂﬂs S Rl Feidtéifls Gah@eldin AuBicicRRERNt S
d ereln target a segnent of the SARS- CoV

det@ﬁﬁmrﬁagehatofehmmdaﬂlmns IRdRped Thifer e(xeglptm irpthe £amples
SARS- CoV &@ome is also referr

provasg pylow. CMpBY PihShica SR} Sreimiics aﬁfeglﬁ? Bipg PerElh

Syndronme Coronavirus in Blood of Ipfected. Pat
[0Q99] d i n. Tmferkssildpstraiep cegiam mshodgal (e pvenio gwh&ga‘c‘%‘am“g

or }nég%azl{ﬁ)gr G ?lﬁ%e acﬁtpaqu tloEZ%?Jbthh%ie% £ci@CinGbr Qﬁﬁﬁrﬁﬂé‘s

ar ge V' 10 nucleic acid

dedividl frslf sebje @O (g | laﬁh:hd;m]ems rspsrpesned 9f bague AARS- @evem‘petmns,
fromSEQ ID NOS: 1-12 and

cta)ndh 661 SEbpIBeRISEIE! ERCRAT U8 BT BIOSHO I pples o
%&ﬁ% é%é?#ﬁid]tﬁ%s@ﬁpoeﬁg éontacted with the nucleic acid
i CEACTCAA Lwith the nucle

deﬁmwmmwmw& nsacgomgl(@g 3t &single time point,

GGT Mﬁgg‘é?mm"? %’%ﬁA us over 536 {Rf)% Apgﬁga, etc.) binding

be%@%@ﬁa@-@&é’@@r antfeAMMicons3 and hEQuilPid\oid dietﬁdt}on reagents to
GCCTAGACTTCGTGCAAAACACTACG -3'. SEQ I D NO .- .
deEETEEHEGET GRCIE T OMIA PEssentin ‘%ﬁeaﬂmifﬁ\lbo @80 g‘agnose patients

fro&%%%%-rﬁér TS m%mtor%%@rs%@of@an%eﬁ for patients

£ghCSIIMATICEARGAATETUARAGAIBRES th8like. SEQ ID NO 11 &' -
GGTTGGGATTATCCAAAATGTGA 3' SEQID NG 12 5'-

[OWT@T@MMMMBWQSW iBEIQd¢ Boru@ting®r Hicubating nucleic
ACTATATGTTAAACCAGGT

acmqwmwt one ngéE (?an@ucie.}c %clgs that include at least
or@%%%ﬁ%@gg— Mgcﬁ_ﬁgbt_ﬁggr&p coBEQIMNSEQID
NOS: 1-12 and 15-24, a substantially identical variant thereof in which the variant has
at least 90% sequence identity to one of SEQ ID NOS: 1-12 and 15-24, and
complements of SEQ ID NOS: 1-12 and 15-24 and the variant, in nucleic acid
amplification reactions. In addition, these methods also include detecting amplicons
during or after the amplification reactions are performed to detect whether the SARS-
CoV is present in the samples. These methods are also optionally repeated at selected

time points.

[0101] In addition to compositions and reaction mixtures, the invention also
relates to kits and systems for detecting SARS-CoV, and to related computers and

computer readable media.
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15

SEQ ID NO 19 5 - AGAACAAGAGAGECCATTATCCTAAG -3' SEQ
ID NO 20 5' - TTAACATATAGIGAGCCGCCACAC -3' SEQ ID NG

W@ 2009/09466GAGCCATGCCTAACAT -3' SEQ ID NO 22 5'PCT/SG2004/000103
GGTTGGGATTATCCAAAATGTGAC -3'" SEQ ID NO 23 5' -
GGTTGGGATTATCCAAAATGTGA 3" SEQ 1D NO 24 5'-

m.Cr Wﬁ@fﬁ(}l\gkﬂéﬁ}ﬁﬂmﬂ To further

[01@%]' ustr Z’gﬁe‘ ?lféleQUE&d Beh %én&rlﬁ?ﬂé Svaitioaustiedd Vdmus

gquenc rom vari ous CoV isolates and from
em%?iﬁaﬁht@ e dingpaeie rmcgmwacsdss primemniokac egdpapd sgw@mer

shown, Group 1 shows the ali nt of no
spenifiic astbodies. Ja GoEA B OdmEntS{EF ‘?ﬁ ? %9 g%‘)““"“

WD 2004/.09 667
AR SRDH B e

T S o e e 500 SRR
a1 e e e B0 PSSR
rofSEE N ER04E Sho M amnieptananssiani,
T

24 are
nudlBdat]ds ﬁl@ude@]@@%@ecﬁﬂ@%mpm sdeiqgenrensel atedfoom tSQH?

Nq”s‘éaéfé’ﬁéd?&czi825&%2&&@%%05%;3 O3 2 1Rl 24 o
,g"{”ramé virus (MHV) (Accession No. NC_001846) with

arge nucl eotide sequences fromthe different
SARS— CoV 10 isolates shown in Goup 1. The positions

of oli gonucl eoti des WI t hmgqces correspondl ng to

W(Ehl?r'p‘lﬂﬂnf ; L e e sape %t!cllum
RO RRGR3) ;pﬁmr LT o AT
CNREQNENGh $4513 - &PMWG \GCATACAATG "b Sequences

L SEQRR N§b§i t 6n§C8ﬁ%QW&ﬁTﬁ%ﬁ/ C

CSEQaBpBhdi nb5t 3GEEETIAGIAETGAI GCT -3

(SE@ADINGEE | hot RETAGASHRACATAPATICACTE As

HEROIDAEY Jabpie CACTSAAAT TG AT E AT éam:m s

L SRRADING: 101 QOW@WTWMWC‘%T%%G%%I eic_acids,
hEEQED Nidll e 6°- & &G EIATGGASAATETAA -2nhodi nent s_of
EQIIDVEntZoh 5 - AGEATEAT A GeAAGAAqIONT Cdyle 3opt i onal Ly
REQDED: 130 | 61-IAOMIA TS IAeSCORBETal-y conpri se
5?9@@9@&3 Tohab’ - AT TN TTald TG AREGC aiout 8 and
FREBIDING. UG FERICSACGACECYCRECANGE ANIHASAIGACATG -3
”‘SEU‘JE‘N@Q@U Siitm(ﬁuwucﬁ‘TCﬂTGGmmmés in | ength,
EQ'ID'N’O""H‘ Y BF G AXCRAGWERAGGEOATTARC@AG Ut 50
RSP 1[5 TTARLATA PAGTGXE0CEUCAdABLal 'y
WW5 A C C gotides in length
SEQIDNO:22 |5’ GGTTGGGATTATCCAAAATGTGAC -3’
SEQIDNO:23 | 5’- GGTTGGGATTATCCAAAATGTGA -3’
SEQIDNO:24 | 5°- GITGTGGCGGCTCACTATATGTTA -3’

.

ol

[0104] To further illustrate, Figure 2 shows alignments of nucleotide sequences
from various SARS-CoV isolates and from certain non-target organisms relative to one

another. As shown, Group 1 shows the alignment of non-target nucleotide sequences
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(e.g., about 20, about 25, or about 30 nucl eotides in

| ength). Methods of preparing 25 oligonucl eoti des,
wa neh/ossenucl ei ¢ aci d synthesis, are descri bededTsGres/000103

bel ow. [0106] Various approaches can be utilized by

one of skill in the art to design oligonucleotides

61,9 ! ' DS BA co¥ i brAINbD SNOF 00R6ab parti the
froé’cﬁhg?“ﬁ]ia\l‘j’ﬁ‘ggrg@éﬁéK%ggwg%?%% ed from SEQ | D No)é 1-12
Poiit chidedic dlandeapirentPiRIEV ) (Aecessiop N AXC JBPERQ)widh tprget

ooy B e LM
I nc.. ' . .
(A%ﬁrél(s:@ﬂmt is\’lﬁo_ﬁ(gc}%g?( m?%g@%s%%. A0V 283G 94l B Guangzhou

l eic aci d sequences for
(AbRSsiSARS: BYY7868)MAsahawnhe pe3dorSUBSHEMYFEoSFEETith

(RULE 26) WD 2004/094667 PCT/S 4/ 00Q1 t t
sepenmRooREsRERATBA" SBROLUNAST At S DRRETOE t e AR b
as. i ndi yj | fd f tdrh URIBALS CopntEnsf(BCoV
thesaél nénneggb%etétéggﬁ%%&%f)gﬁdghﬁs ft.he _DNAstlar MegAl i,grg )
(ABEASIBN . MG GOBBAS) apd GigrMmimenktpetiés GrussME ViNAresestiep Bp-

| | t b ied. Th
TR e siseRELBEE ol GRSy
isoﬁ]%%g L% i'('rj,fcxfobﬁ 15 T8O HbYBER of MEgoi Grvtidypwithktquedams

provide a summary of the percent jdentity . betvve?n
cotrespasidingan GEQ IDTNOS: 28 apéAé prel Alsp WHEBHFd i the RhRURATP

From t he ali.gnment regi L ; hLban
GreBB; GERLR t’ 919%”{“{%5 g”r? eah&ng%]teﬁe;c?f 82?0 \él ttg p} lgua(lgeloydile géqzltei fi ed
th@AYianOhf206uCB Rathide Vars I@g2 ctassioh &e NG §Ob#E!) cath the

e e e TEOHBDE, 5 ERL OB AL IRELD B o
TS B IE of Qi ORRALs vAUIORE L REBBipaIsey @D IDEDS: 23

nt, ol nformati cs: Sequence and Genone
anBImal a6 also uEddrtinéSpinithgalameot of GwPat ory Press (2001),
and Durbin et al., Biological Sequence Analysis:

[0Posyoabi | i 8% nenlibistal sbovd, nReloicaicivsdeagntiONIRAZER!S CABPHES
Canbridge University Press, (1998 [ ch.a :
oligeeurigaidss 4 ny” &Pﬁ?‘éﬁ@&d%l&)‘i‘ﬁﬁ““%@‘# %@?ﬁﬁé@'ﬁgmmm
erhbd SRS theSRbdnBh. AliheRsEahedtngRgatenpasndlyrutilized,
conmparison can 15 be conducted, e.

. g.,.bﬁ %he Iocsl 8 and
oligmtlegyidesl ggorralh eeraprismeuenges Al ARGy §§iveepgpout 8 an
Math..2: 482. by - ' AR 74 hm
a@l?k@%BP%ﬁ%l&&"\%‘ﬁ‘ﬁ%‘ghmBﬁ@8WJ%mﬁ SBOEThn 443, by
nidIeotRRANEIRnE @Y stBl Mbleagpitallyntedtwech afouPEaamsbabog! §9 prdeptides in
1988) Proc. Nat'l. Acad. Sci. USA 85: i I
leagidh 2ddhevsmgaoratyically l}eé‘vf&“eaﬁe%‘,l a&ﬂ&%@‘%‘%ﬁ%@?&@d&gm

| oo)e ' £56 ndh180det MMRngBAPMeBSY bf Preparing
(ﬁﬁEA%£F2g§§h§n$%§é¥inn Phe WKgconsP%Qéénetics
oBediushioadRaskage nudereicidoyntesipuare sescribebiurhrabsIeyn,

W), or by even by visual inspection. [0108] Another
[E20P! e ahgeious hpprodvhts ¢am teuittiabd by pog ofddkilemiba R do design

ercent sequence identity is the BLAST . al qorni

ohbomieldosderieds 186 1 adeguics Appeh of mip o B0 bifhp sequences
PecttBionPbeh 1pAGS A2 43915 0icf BorhplciRAGTBAESD etk Bylectively
FEFEY efte "Software for
bind to SARS-CoV nucleic acids. To illustrate, the DNAstar software package

available from DNASTAR, Inc. (Madison, W1, USA) can be used for sequence

alignments. For example, nucleic acid sequences for the SARS-CoV genome and non-
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25 perform ng versions of BLAST anal yses is publicly
avai | abl e through the National Center for
w@r@umedsnnl ogy I nformation on the world w de wedr/a62004/000103
ncbi.nlmnih. gov/ as of April 20, 2004. This
algorithminvolves first identifying high scoring
ERRShtYNAGRNE#i# Sdqgoghany 4s indiviimalailes.
tar%?g&ﬁlﬁﬁ%fr&ﬁﬁ{) 1é]Eq)uery)]ts?equence V\:hlqgg either match or
To $1&1he$ﬁl%saat€epmr581ftsecy®nwaﬁlﬁe dart berepshest i the HNAstanegilign

squ!gé@%ggynmgggmgﬁ\gggnﬁ Fn éfug# EW o? nﬁ%&mérﬂ cén be applied.
Thé! gh@ﬂ@%%d féﬁo('flqstaFW]anhﬁh@%ﬁ%ﬁiloﬁlé‘ﬂli grehidfaulttsenrings in the

se initial nelghborhood word hits act  as
softvdare SMRSAIEW T GHyEIve¢ RULIEODIE} 2 wnmen4oigba gegeent identity

PCT/ SG2004/ 0001 seeds .for, | t i ati
betpeRR CFbHOFTRSPLbisdn BTG L HEIRY L a7 S PESpfimens,
regﬁ&%%a@' f(;eé"gefjesb haR &b, JER@G Wit ahomer acypicsiyudansdied and
ar

or as ®4s the cunmul ative ali Eeérrent score can be
oliboraickasdelseqemgh it {hese @gl@néganaheese fedu My PR iSRYPenF o

L 0495, SESUERTE R, LG DGR kT GBS Sl
ah;é_ E‘Iﬁla@brﬁlﬁ% Srefalio d@s@rf&ﬁ Gk ierrg, Me&ndﬁmmfoahmsSequ@nce and
or amnho acid sequence

Gepaine sl sis, Aol Sidive Laoraoy B akeniny o DyHE Saka
Bi glllc_)t[g%ﬁ‘ éege‘u ‘re’llgche /gllla'ifs% 'P?&)aﬁﬁﬁtl@ﬁiotd@fg oPEsteink BEd NuBK]BAdINE

ScofeTalr s ol equantlé%xwomlts
Cafibt dFe Unavdisi sVREssMa b9k, whhuh acmtmnh HICOTPOTACOPRIEFYERCE o
zero or below due to the accumul ati on of one or nore

[onggat i ve-rmocRithadilioasdte optimal @rgmm@hSof stQuegces foe cemgarison can
ei ther sequence is reached. The i fhm

bersandriaco P & (T logAchome) it BEFh HE 4 SR RIS
Rpgeﬁql 10h: 3%5 %ﬁhle gB%;Hgy ahi Qﬁmﬁh/é% {ih @9 NRBAEMmaR & Wunsch

uences) usesS as aults. a wordl ength
(19%) oMolggloansg@sm e iseac( foy sigfilarifpmethod pf SF?YS%FF &1lgpman

8l proc NarRiad®sip (BE S DRt GEL BEiporipd bF Ffblince

an%&ddoﬁ@telhzéy\}m PEm3ntafensldi t&)SEEKgbathnﬁ;r(qAEB B;ES"HRIT EASTA
thé UMG2 scoring matrix see ff &

an(dj[l'@@?)T@prg@le \}(ﬁgcpnsxm@%ptlcg§ wnga gf() ¢ tic er fGroup

neor ppat G idn0109] I n addltlonto
(]\%E Rt at?o‘?%gg)ré%lg €§§§u gcélldentlty t he BLAST

[Oib ori th g? e?&%rrnfp? zﬁgorﬂhﬁlttﬂ&t iStdiGBle f@f‘@étyﬁﬂlﬁm‘gfpewéﬁt

larit ween‘two®sequences (see, e.g., Karlin &
eél:&i@hdﬁnu(}i‘-ﬁfmé BEAGST. al@dﬂithﬂn whichdk dEScrllbedUSAc g., Altschul et al.
0:

5873- 5787, which 20 f
(16A0) bl oo 11 SSA0R 15 bt GO RH U5 Rl GRS P for
p%&%‘hﬁ%r ovbgseéﬂ%ﬁlgﬁ gbﬁ%eﬁyﬁﬁﬂ%@b@lﬁiléblé Yhrb }N}lk National

I cation of the probabi by
Ceftecior Bisratimbldeg tufeematiamoomiie weold vdide Bieb ahDeRs- ngeineh gov/ as of

AES@E@PQ@S%C:%@%,a&OE%:{r &tfyea%ggﬁ?ﬁnggyl?%hﬁ%?s%? i se uence pairs
g § bﬁc whidhwh
aﬁ%ﬁ‘g%?gg?bﬁmf f’ﬁq}ﬁagrdggﬁ]eglrgmﬁﬁwwf hee t es?t$ nucl elr%ro ¢

naedhtrtsatigfi some pesiyrewalpedcihegshold srere Tovpensalignpd WitEoYe

th% s%xme%ng_;!thelsnsa Banggse sequence. T is referred to as the neighborhood word

_score threshold (Altschul et al., supra). These initial neighborhood word hits act as

.33
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about 0.01, and or even |less than about 0.001. [0110]

An addi tional exanple of a useful sequence alignnent
w@b@and4ehm i s Pl LEUP. PILEUP creates a nul ti pP@1/SG2004/000103

sequence alignment froma group of related sequences

using progressive, pairw se alignnents. It can also

Bs EQKthiNthel tBEML MBSt dBits are
Sep‘h Ofé” ﬂqéﬁ%ﬁ 5P ge}e 29?"?3%‘%335'5 BILEUP Uses a e

thsm extkhdeddabobriiettionshdongreagh sswenas fat agianemthe FanHBEVOf
Feng & Doolittl 1987 Evol -34

g SF@@%ME@?CT% et @ww Srs 56 R DI for
@E&l%%%g{]&gqgg ?ara%'ﬁe@@l\fl Geh 28 QERO kG Bshildf thatiang ReRlues;

use s simlar to the nethod described by
altlaggh Oparid SHperalty x@ca@)formmnmhmglrmdqessalvwm &R)-j Eor amino

iincorporated hy referen e n a n
sci G UPRRS o PCBYE BB G8G Bre R PG Egg RLcsf. Extension of
the \&?9 hL?fnt &kl dlra_&%nrﬂf'é hdiRasviRhi @B BRhL1aBN O aRehiiént bege flls off

e pairwmse alignnent of 5 the two npst simlar
b)s&ﬂlmnmﬁy X bomdtﬁomwgmam:whwe(i VdﬂeattmeW?lgh%fdscor € goes 1o zero

ster can the n,
,ncﬁlgtto P@I ag{ngaulgé {1 QNE OF MOrY ey aglrvg g*:&ﬂ%dreglﬁué la"lfgnmems
oﬁﬁe %ﬁ@@ﬁétheiy&u@ﬁ&sg itraShé'éTf TR BIASES) goamnbparajnegrew Byand

a sinple extension of the pairw se ali %1
Xi dettinmintuthe s@@qwetm @ed speplef therpienmenty niherfL Tlﬁaﬁ?%e@éfm

seri e
L e e
10,re¢nt61e pf BE0E M =28, INoR4 ofndl asiperi smgofrlmnmtramdshF@samlﬁh ecid

programis_run by designat speci f e s and
sdenreedhs PEARIT GRS o 4t Sgararrsaels
e%peeQ{aQG§ (]? ofSIBULRNGE FLORAVIGS SebringQAdkk (@éeH@lﬁlﬂbﬁ& Heflikoff

t'hé i nvention optionally include gne or
(1886 Prdcalel sA cadhS GhUSASS %98 5. wiigh fsuipeatepratsd| yvietergpce)-

addition, probes and primers optionally 15 include
[0109] ous olhadditwdiofdatratatiog percentshquesceisnfiyathe BLAST

nucl eotj des that a hybr i.di tlon

SRR PR B S N Lo P RIRY SO v gapences
(RBP4 CRArlinCA MisBil (1938) Pk Ngr D uead LSt US AGOEBIB-578@, which
speC|f|C|ty of nucleic acid anplification eatb%sST
isindprppratadedy refesencEb rORSRAFIE, Ofééml%ﬂtﬁ Pﬁ%‘??qr Rgthe

a ngg)lcrzlltt}?rr? id k?g §m51|i]e%g SI!II‘H &%ﬁﬁl p {N?nc"ﬁcdrgwhé@d'd Hb%atdiP6¥ the

era ure are 'y i'ncluded to permt
Echﬁbﬂﬂy b$ @hdn‘h aSrimatich betmmbesnmﬁcqumonemsno anit beqagnces would

ofqggftgfdlthgg@g q-"oEg bet vveen e?q?%c&%lssrf%ggfi?argg Similar Lt"o a reference

sQ egleé‘(égh ) Hoﬁfdlé%ilﬁ c?tlhﬂ}%%nﬁﬂ)!ét@ﬁmq{i%abﬁlﬁtyﬁﬂéEOmpanson

noners. Nucl anal ogs such as these are
ocﬂ elm:uestbmdlefqactdqterth(; referercegucleig, asld ipdgss thap, abguisdd, Qydess than

SR 00 e Srerr e el ke ot Al 0. S Pat.
NO 6, 303, 315 25 t STEP SAMPLE
(BRBARATI N ¢ PEY %%?I?I%j\f’%: %&LE‘!‘E“C HETHPISRBIER
P PP P EUPRAMRLES multipRUtqudred RGimek® frodDPdroup oBkedatwd

sequences using progressive, pairwise alignments. It can also plot a tree showing the

clustering relationships used to create the alignment. PILEUP uses a simplification of

the progressive alignment method of Feng & Doolittle (1987) J. Mol. Evol. 35:35 1-360,
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and U S. Pat. Application Pub. No. 2003/0092905,
entitled "SYNTHESI S OF [2.2.1]BI CYCLO NUCLEGCSI DES, "
whyookoetski ne et a]. that published May 15, 2008¢T/S@#0&M00103
are each incorporated by reference. Qi gonucl eotides
conprising LNATM 30 nononers are comercially
waichi ik altbsorhedbiglhefereng. T}Eanbwd wyed i Smidibimio, th&ethod
Addj tj onal probe_and grl ner_nodifications are referred

dessmIRgt BY Higemncd (1 RONGABIGE 5115 1 3eh i5h éingergorated by

BN o I 13 o A G20 B O350 o

5,000 ltiess. adiednwleplecllignmenigagedus belrsiviattha pairates aliphaeht of
herei n are sequence specific antibodi es that target
the Are negstsimikr e5quenessdyoducaps 3 glysiresf tw. lighe EsegyencgseThis
chlle! B8 FePHPANERR 5, ogy A8 émt@gy&g)g CoifRA? thifed
segngnaeseTivoglushing obsmdyerfceagmﬁﬂ:tzﬁh gheg/bye sﬁa;geﬂﬁtamsi@i dithe
engi neer ed, fro he vari apl e_regions of the
Pfrlr‘glﬁ? aligrimet 0%8%8/ db%@ﬂiéequeﬂﬂqs ahBe {13l aligpmeptds Aghigysd by 2
r

SPUSSL RIS agtantenploly IR Bk B9, ML B0 g
dé¢rslogiam @Mcdeudwssqmmtmlocﬁnhﬂsteang refatimmshipnalhe pmgrdmu)m res by
dand Eloo callg act i qetfra nentsther of. |ncIijJ gf
RHORYP DR 695 ‘i"t Ber amie a3 rfucleghids posiripates for
regﬁng@ng@ueﬁceaiomp@gigﬁz) Nat ure 295:712); Fab proteins

I ncluding 10 Fab' and F(ab')2 fragnments whet her

[AQYR! ent | YnOproB a4 #h&o b bﬁe%%ﬁlﬁ&%&?% nally Sudy’ qne g more
heavy chai ns al one, typically variable y an

lapplaj whick g[eghgcr(bgt)hfu@hm bedow. rle giddition,, prabes amd ipeimers opnonally

I the h I
g TR N "

hytﬁ'gimltmn ﬁ@ﬁlﬁfg) teﬁhfpeiahﬁes?s/ résafutiolkité BAkedN®) facifitate amplicon
protein hybri d" anti bodi es capabl e of binding nore

le’ﬁ’é& raﬂilflahgroa%th%ﬁ@@%we wcxfwtw &bnecleig geigrpmplification
GOLdIR! /
e ngtE eféhﬁléolr ﬁg@f;ﬁoslb&r%%(g?gg?&gtrgin&gﬁélhgé nﬂl&&xd&?ﬂ}éﬁ’ iftse
nlmhftlc bodihgbrigization mpltiog sanepateies i dpyonmur iotlded to permit the
CS .as. reco

gt SR Bhes a2 R 4B P RERE B GERER BEhd abou

_ ldhﬁ(ﬂé‘dtﬁés eEginpileOahYsetresdiid Pt eonkaeyRiek indii® tBbde-having one

[0113] The sequence_specific antibodies utilized as
ofasteriRd’ mepemarsnAlpcksetidpanalgs|saeh #rihessl aapaessribed further in,

cBALISUNE a8 Gachitea Sximuiad e g e
NEIGRRIORES,” snreyd ctshen 28y 2008 so Kiockiond acdl 0tsS. Palegtg(l;)iE :6?5)3 ,315,
el §hP SaRAEEE FREPAR SN Ay PG E RN o MU LI

ATIDSYN, C@NH—"EE?@BT@E'@GH@HE@@@?EE§ 7 i&B&Y BRtober 16, 2001 to Skouv
| mrunoassays, e.g SA, fluorescent inmmunodssays,

anghld-S: Ret. IAipkbcaUSeé’ubeNg 2005)'08929%1; entiled . “SYINBEEIIGOF 25

2GR B A bRl Rolind Hanat o miufed AT, 200,

wiRhGHd &RH iddafgoiged Bekatkrance. Oligonucleotides comprising LNA™

monomers are commercially available through, e.g., Exiqon A/S (Vedbzk, DK).

7

Additional probe and primer modifications are referred to herein, including in the

definitions provided above.

-35-

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

[0114] In sone enbodi nents, polypeptides, such the

RdRp referred to above are targeted for detection.
woky/ov4echni ques for detecting proteins are kneemnsSGroo4/000103

the art. For exanple, various el ectrophoretic assays

(e.g., SDS-PAGE or the like), 30 immunoassays, nmass

[012%]3 ctrongt e!rt%u?éﬁl?éﬁ%né]ﬁs Ghe niBAiE bd ASRLSS LR @BEHtlized as

orption/ionization (MALDI)-based anal yses, surface
des&ﬁw}&ednlaesﬁquencaﬁpm&ﬁbﬂ‘@s SERTRet RORS- Q@)’ npgeic acids.

2004/ 094667 PCT/ SG2004/ 000103 dfsor tion/i nlzagmgg

Antilpdiey spitplhle der use dnfhese @podments gF BV Pay, 8 PSR e SY

i degh
con%@lgt] 881 }ﬁ%%ggfogx/g%@??y ?hng} @bﬁ‘g“m@erﬂﬁl @Q]t Bﬁdﬁﬁ@én@ﬂymay be

el ¢ acl se and ot suitab
gereliodlBi dhgiiebrd; ¢.0n fxmat the darizhleregags of ﬁ@dlghh andfer heavy chains

f ted h 0115
(Ve MRS D6 RYSTRHPTRGERT S OB §0bd Fy regiors.
Fol®a ll‘é_r"fﬂe BhR A oBRS” §LELaHERAThcIRIY Bl fclORl hAd alohyclonal

use hese techniques are well known and are
antﬁmﬂiealané dlolasgxcaﬂkyracsxafrpgreentwpre@ﬁtncmdmg;@m@ 9ther possibilities

o R T G

Fal ah& Mﬂ@ UdktheBédbafedily oﬁﬁbxdcémdmlg apjarelored; hoht or
Labor at ess Cold Spring Harbor, N.Y.,

heBgrapems a}mmlymellly vagisblehepwy Ml lighiIch#in ceipp Hrana v,
regA%rgg eaH,lS“eS éysplca H&Q&g%meﬁ}ééfmhﬁﬂé’ r é@éﬂé'@th@%se known as

er ger
the@oﬂﬂilﬂﬁemﬁn?kﬁ&mﬁﬁﬂ]g Rpjono e(CIhRsMﬂ tlmhfa ahd ahdeglpns)1§,85

MNP AC AT TR T e

H ¢ 3 anﬁﬁﬁzh@ ]bBﬁl BRE T H @RS laad 1ight chains of
vaﬁ%@%@%lﬂ%ﬁ% ﬁlgg |Osnse eds. : A;n nmal ?aCuIltgur e,

dif988 ofiginss l‘meyedédm)lbOdltmmﬁﬁ 1rmzr@uedcg@|ew§wah énq‘iﬁtilﬁhes

1986 (I RL 15 Press): Perb c .
evgaeiegtindt Aroera Ty iy DR Eelomep R ooy iAoy ftad
tedRAZNER loP Bdhef &ﬁaﬁ@iﬁ%l\moﬁsls' tedhniques kieemeinlthargf er

Vectors for Mammalian Cells, 1987 (J. H Mller and

[0M3t] P. Calgg sgélfence @ékﬁlc%flbmeﬂﬂﬁ% aé._dé:sflfl‘actcblﬁqram may be
hods in Enzynol gag Vol . 154 and Vol... 155
lal@lesksesnminbelgdd Swjablé els ipcadse i yasfignuclides, enzy %?Oéﬂzymes

e

enp@hy peibiitcds fre qaxiamis,smdiﬂa liket Siuph taheled eengents pfayttigeused in a

present i nvent i on, ther as target seguences Qr
VB IR e Py i s AR B &oplsdfs. e

EM@% @eb%nﬁﬁmﬁxgﬁéaﬁayktanwtﬁé like Sy ecUas adt.yost BOS6,162;

dinthe art that due to the degeneracy of the
3,38947; 8 8d65r$é7 adru233,402dwhish agARSh @pgrpseted by r%féieaée

R R AR e e roceed. o

[0114] In some embodiments, polypeptides, such the RdRp referred to above
are targeted for detection. Many techniques for detecting proteins are known in the art.
For example, various electrophoretic assays (e.g., SDS-PAGE or the like),
immunoassays, mass spectrometric assays (e.g., matrix assisted Jaser-

desorption/ionization (MALDI)-based analyses, surface enhanced laser
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honmol ogy to the nucleic acid sequences explicitly

di scl osed herein. For instance, inspection of the
wa@owandeabl e (Table 11) shows that codons AGA, PAIESE;2004/000103

CGA, CCC, 30 CGG and C&U all encode the anmino acid

arginine. Thus, at every position in the -37-

l): ‘ 1 7 t
A o
to aen prateinaegiaded by SARSpEeY mvelgicagids: dbaore! these 2BSABE
supcprlEsE0 TR IrbaB e Rl b ERaRel PR,

pol ypeptide. It is understood that U in an RE\IA . .
[0E&Yuence e prackeips HigPressnirinvention, HRIAY CUGRME (eshrigpgspn

N dgn_Tab ' j i :
ko BTG AR S A 00 QA S SRAGRAYE0, P St
wel a0 nGAY aréaplanddcinafor exashple Fofoht BA®coPhisnblsculpi Bielogy,
Phe F UUC UUU A vycine Ay G H stidine
Vappmes 1, i, entIEAGYT BN Bpshie] q@ﬁ“ﬂ&ﬁ%’ﬁﬁ@ﬁzﬂ)@—&@%ﬂ@e—&]e §1al G QuIne:
S i . .
BT AR BT S R AR o s
Haﬁé}_, R_rﬁ:@%rmc@éeie@am:&mﬂeummm Niplecweicilanmed echniques,
gi ni ne A cC |
Mt eGSO UGH AR BGA TRE The: SPACRE RS R

DS RIENS MRkl BefrdaiC V3G L bndTinyyoBo ghaN. Glgyeitd)SG
tyrosrne Tyr Y UAC UAU 10118] Such "silent variationg®
Oligzamucketidpuitbssisol 934dh Gesitidge Nucleisah el sy brigigation, 1985,
o e AR P A i

‘Animal Cell Culture, 1986 (Freshney ed.); Immobilized Cells and Enzymes, 1986 (IRL
Press); Perbal, 1984, A Practical Guide to Molecular Cloning; the series, Methods in

Eﬁ;zymology (Academic Press, Inc.); Gene Transfer Vectors for Matnmalian Cells,
1987 (3. H. Miller and M. P. Calos eds., Cold Spring Harbor Laboratory); Methods in

Enzymology Vol. 154 and Vol. 155 (Wu and Grossman, and W, eds., respectively), all

of which are incorporated by reference.

IV. SEQUENCE VARIATIONS
[0116] Numerous nucleic acid and polypeptide sequences are within the scope

of the present invention, whether as target sequences or the agents used to detect those

target sequences.

SILENT VARIATIONS
[0117) ~ Itwill be appreciated by those skilled in the art that due to the

degeneracy of the genetic code, a multitude of SARS-CoV nucleic acids sequences
encoding polypeptides may be produced, some of which may bear minimal sequence
homology to the nucleic acid sequences explicitly disclosed herein. For instance,

inspection of the codon table (Table IT) shows that codons AGA, AGG, CGA, CGC,

CGG, and CGU all encode the amino acid arginine. Thus, at every position in the
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acid (except AUG which is ordinarily the only codon
for methionine) can be nodified by standard
wo emhndgeres to encode a functionally identical PCT/SG2004/000103
pol ypeptide. Accordingly, each silent variation of a
nucl ei ¢ acid, which encodes a polypeptide is inplicit
nuélBicaidMs ofl @RGhVdnEEn Saeemceginfieris gpeaifipdey 4 dodlon thentdomrean
provi des each and every possible 15 vari at

iion Qf .
be plickeé .tq:axmfdhe@wém@1%@%@655@%%%@%@@%%

SRl AR T D PR oo e 5

DNA ségiegedance with the standard triplet genetic code
(e.g., as set forth in Table -38 SUBSTI TUTE SHEET
(RULE 26) WO 2004/094667 PCT/ SG2004/000103 11) as
applied to the nucleic agagrgpuences encoding, e.g.
an RdRp of a SARS-CoV. hhbn 34ple vari ations of every
nucleic acid herein are speC|f|caIIy provi ded and

descri-bed by consideration—of—the—seqguence—n

cofBrHAS #9% with the| JOA8i ¢ code. CONSERVATI VE

VARI ATI ONS 5 [0119] 1Conservatively nodified

var iAdwigns” orAlasi Al ﬁgﬁ*corﬁgpvaﬁ:\% GfYiations" of
a pd&ysteiwal ar Kysl eCc | AGQ sedubnce refers to those
nuglispotiaadidls Asphi Bh | GYWCodeGAlent i cal or essentially
i derglitadlc saidi I@uackd | SAenc@AG or, where the nucleic
aci dnhe@mamt }‘e,ecoﬂe aru@m nguaci d sequence, to
esganidiad |y i dgptigal Geguences GGG @GWkKi |l will

r eqqghidaR thatHllsnde @uat supgy tutions, deletions or
add C{%dlé?x%e al{elauR adduer defwte a single anin

aci t;]ﬁa smal y pekce e o no aC| ds (typ| cally
| es an 5% al | Sg or o)
in %"éﬂcoded e equ .k cXPUR 1‘)jccgﬁser vati vdl(?‘/ fcl:ed

varli4gigpae fle ‘Aé gera iops result in the :
del |APHASBE ar>SMa , égg“ of am no aci d
or |SRiggei tuti dHoof P ar ?'{kﬁ &ghem cal l'y
si ni Glaemanti no @lai dQ ]%@120 nser vat i ve
substvigivirtei on tAulgl eB prAawddi n§Gun&GANHPy FHEI aFCGU
ani |erinaci ds d¥ee w8l || AB6wn ABU h@%t UGGb| @CH | UGkt
f orlt Thraininegr oupts, T®hi|ckCAont AGEC amiGe® AVUds that are
"comggimvat i ve Balbswi tilGUAans" G @iéGar@tber . TABLE
11 T@@gg@ﬁvatT e $whswGGuti on Goups 20 1 Al ani ne
(A)| Bepde (S)Tyihr sorlimec(T) uAl Aspartic acid (D)

d utamcacrd (€ 3 Asparagine (N G utam ne (Q 4
Arginine (R) Lysine (K) 5 Isoleucine (1) Leucine (L)
[O¥28hi oni nSudhMsilasalvriaionV) are one species of “conservatively modified

variations”, discussed below. One of skill will recognize that each codon in a nucleic

O

—t

)

acid (except AUG, which is ordinarily the only codon for methionine) can be modified
by standard techniques to encode a functionally identical polypeptide. Accordingly,
each silent variation of a nucleic acid, which encodes a polypeptide is implicit in any
described sequence. For example, the invention provides each and every possible |
variation of nucleic acid sequence encoding an RdRp of a SARS-CoV that could be
made by selecting combinations based on possible codon choices. These.combinations

are made in accordance with the standard triplet genetic code (e.g., as set forth in Table

38-
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6 Phenyl al anine (F) Tyrosine (Y) Tryptophan (W [0121)
Thus, "conservatively substituted variations" of,
we2@4/09867 RARp of a SARS- CoV i ncl ude substi t ub¢DRE2008/000103
a small percentage, typically less than 5% nore
typically less than 2% or 1% of the am no acids of
1 h?eambpséx peibe nueeisagidessaeenc eieoaing e sonis BARAIL ¢ SHRS-CoV.

ADSEE kAT 00 B e A8 SR E BNRRIAAL Y ang gpscrivec
bmﬁﬁﬂﬁtﬂﬂ%@ﬁ% slé’é}]'e’n%;&p&ﬂﬁlﬁ@ﬁﬂeﬁh&mtl{ 3t 22hetid@daddi ti on

of sequences that do not alter the encoded activity of
a nucleic acid nolecule, such as the addition of a

non funct CONSERPATIVESYARIATION®SEr vat i ve variation
[3kof he bas¢ Wﬁ!l\%’linﬁ%ifﬁd \Iam'gg}]s”@%lrﬂ{)llys‘kdolnge Jn

ap reciate t conservative vdri atrons o
vzrmobm”oofa:qnads:utbe siocleioadidveyednae ydfelsdo ehokeinadleio raaxldls,ywhlch
identjcal nucleic _acid.. For exanple, as discussed
NERB% Weniedl ApessenteHy IQFé‘é‘éﬂé‘FHE?/ ag S?%’én&‘én@t whegdhgnucleic
acié H+e%%t SHRAL b b RNRd e(]b to%@&%hbﬁ;“fdeﬁﬂ@al kdhuBnces. One
nucl ei ¢ aci d sequence do not resu
ofadkilbwall resngnize that mémxbxab@bp@tluypmqgﬁﬁldegmmeaddmonwﬂnobdﬂter

ry nucleic a d se uenc whi C. enc
ol o Bl Smip e B § P B e e v Hverds Epgan Tes
thah 894, ind#t typRally 1ds8 RARIBI2% ol §%) %rﬁéﬂcﬁ@ecﬂ&h@&ck RAreAN
am no aci d sequence are substituted with different

“cansarvativel yagodified Manatighs Whereithealteprtiope raskledn thardglelips of an
ﬁgda ldy a Cfﬂﬁ&“) An aq?xﬂg gpiﬁl &%ngétQMI gfl zmzln?iglota? d%vith a
Fosdd condtTuc uch conservative varrations of
c}eand:nlljrlsmilmdnseqdence are a feature of the present
invention. V.. OLI GONUCLECTI DE SYNTHESI S 15 [0124] The
[0aRo)gonucl eotseflagvosubstimtinn vRNdsippdviaing feRitiofalR} $ishilar amino
prepared using _essentiall 1y techni que known in the
el g

aGdy e Pisll dapyaih the pho i aftert h ERSHPPRS, Whigd contain amino
ads EQNHE &ﬁgérd%e%ﬁﬁftmﬁﬂ” ﬂﬁ ok Andher synt hesi zed
chemcally using essentially any nucleic acid
synt hesi s net hod, |nclud|ng, e.g., according to the
solid phase phosphor am giati] Jk st er net hod descri bed

by Beaucage and ggﬁ%ggﬁ&m%ﬁ%ﬁamlg@r J&54 ahedron

Letts. 22(20)'18 I'S I ncorporated by

r efLerence ano svynt hesi-s—t echniale known—in

t hed hfY2mg (6) MLISI nBeré’Ff &t onat eJ“’g“;‘)H’f‘ﬁQ@. zer, as

desci A@}Qﬁ‘t]cdcm (DFedn@ YAk ey er et al. (1984)
Nucl eic Acids Res. 12:6159- 6?%{'5 which is

i ncoi ﬁ@paaagw(m/ r ef éii'ém’@e (@ wi de variety of equi pment

| 5—e0F r-eiald-y—available for adt-orat-ed
oligoégpwaogbde syn%ﬁggl Mul ti - nucl eoti de synthesis
APy OReIREH @) O, T Tevd® (MICT 0T MIGHSYR (NEFTS VERE(Y)
are _al so opti onal | y utilized. Mreover, the priner

nud ¢iPbenyhabinis (e s c Aytvsie Ber ei n d"pmtfmharl! (W) i ncl ude

V &a-ous—mpedi-fi-cati-ons ln_cart ain nnrhnrh nent S- f or
AT T A Av. = LER A 0] T T CGLAL T Ty LI T C AT L LENA 4 §

TTTioo

exanpl e, priners include restriction site Ilnkers,
(A28} . 1O TRE& l“cbRbRatively substituted variations” of, e.g.,an RdRp of a

SARS-CoV include substitutions of a small percentage, typically less than 5%, more
typically less than 2% or 1%, of the amino acids of the polypeptide sequence, with a

conservatively selected amino acid of the same conservative substitution group.
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subsequent anplicon cloning or the like. To further
illustrate, priners are also optionally nodified to
WO pgmovss6t he specificity of anplification reacP¢DRE6200%000103
described 30 in, e.g., US. Pat. No. 6,001, 611,
entitled "MODI FI ED NUCLEI C ACI D AMPLI FI CATI ON
[0PRIVERS, "Thesald@ttbnlod ceqdeeceséagt dbgﬁg altey thi érlcodedhaativity of a
-40 SUBSTI TUTE SHEET (%%HLE 26) 004/ 094667
nysieTy s owlcatse i8h asithic 5&%1‘@&06 UPGHOBRAEIFGRENCE S fer 5
co%@egvgfv%hsﬁa&@moﬂhéBaﬁgmgcxeg& hegi zed with various ot her

I cations as descri erein or as otherw se

wn in 125 entiall n .
38 vt el S, e AR AT WPty B Dl of e
i €541 1 Otk sESsedaittin 9feld DRNCHYRIMY i @dhtichmueRi®acid. For example,

enbodi ments, for exanple, the |abel 5 conprises a

asfdisqugsed @b@\te dyfeng(t@ t@e deganmp@d@‘rfhﬁ gexwylé c()@e gsﬂenRg(gst]tutlons”

TAMRA, ROX
("5@"%59}”8(’“%’1?13 Qs a?ﬁﬁ))fq P, ‘SIH l%g%ﬁaﬁo’fels‘g%r eagnc%{l%ﬁau jjdn an
erf&o@étgiﬁlﬂ% pHY¥® dr€alimpledIeatér{Df 2ver¥beleic¥oidseqednte,) whiah

BODI PY(r) dye (e.g FL, 530/550, TR, TMR etc.), an
eNKPEBEANRIMITIRAGY- §y7éllz(rbl gCOHSQ}’B@]VWHOBQ}d sugséyguthpg,gr moneora .

4

S B s B oyl B LA i

wily e%hldelﬁiﬁ)‘dEﬁ'ﬂmenﬂs adyeedso Bh@fﬂ?ﬁﬁﬁed’&as@ﬁg h1gl||]§z s)rmlar to a
_Luci fer dyes Luci f er. W,

OB S b AT D AR R IO R EAch i Srenee e o

fe%?ﬁ?é@t% Rberdt inRhgseent dyes are provided in, e.g.
Haugl and Mbl ecul ar ~ Probes Handbook of FI uorescent

Pr obes and Research Products, Ninth Ed. (2003) and
vthe gpIGAUCIEIGIDE WWNIHESES each i ncor porat ed. by
[018hE" encgr?eféggﬁ,%@ae&mes dygR lﬁ\re%uag’a %ﬁéli r@ﬁﬁgﬂ Lidng

avail | abl vari ous commer ci al sup |ers |ng
essexglally apleebuilqae kiRvabmghe hmcln Qeﬁugmbomynts,ﬂfnecmh the
ence Pi scat a
O BEPETR SeraPapliEits SARbzg) herpic P v eyseptially any
nihdléGit el symhis mBihed, ifcluivmgld. y. acfcbtﬂ?ﬁg?ﬁimélho]icﬁlhﬁké (Yin
et al. (2003) Appl_ Environ crobi ol . ) : 3938
pimspberamiditedriestey methodessritmdly. Beusasseind (gwb&r)s (19813nd

gt 38930 IR B TRy B ra

synalEsissechohpriknown meteartt e g.abghg an émbhfamﬂl sybthasizer( &0d¥3¢ribed

i o S ee v oy o i 2558 RERIes p B S (S0 a6 ambichfs

ilcBhRkaed By REERREICH e daﬂ@l?'& eglkﬂpﬁ@ma@oﬁtm%any 42003} for
Phot ochem Phot obi ol . 77(3) 7333, Arakawa et al. (2003)

alAnmlated Bligehehotidg M(tlze)sxsz Muluamlenaé@aymlmwppmac}md@ B, tri-

nvcégog%l ﬁ}jnAp%sés e?cg( a% %tr Insﬁl tllazeda llﬁgr%o%fﬁ'sﬁstpgﬁer EE&;CIC

aBﬂ@&éséﬂnWﬂier&ﬂbﬁMnaﬁp@Jhdlmt\ﬂaﬂﬁus N@dlfﬁ@ﬁ&%S 14-8éraifh i | ed
on Nov. 22, 2002, which references are each

emhedimsatsalos axayplerRaYTe kI de KERINEI0D SHE lkerarfet | ingagilitate
sv%sgcguesfe%ﬁﬁly&ggcglgnn%%{}gﬁ% hﬁé f\.{ g?ﬁﬂu rie a;ﬁ'ﬂhérk QL also

essen ua’I
opadall¢ehodified to improve the spec1f1c1ty of amplification react1ons as described

in, e.g., U.S. Pat. No. 6,001,611, entitled “MODIFIED NUCLEIC ACID
AMPLIFICATION PRIMERS,” issued December 14, 1999 to Will, which is
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nucl ei ¢ aci d, whether standard or non-standard) can be
custom or standard ordered 30 fromany of a variety
wtooaomser ci al sources, such as The M dl and Cep¢1/6GEd4/000103
Reagent -41- SUBSTI TUTE SHEET (RULE 26) WO 2004/ 094667
PCT/ SG2004/ 000103 Conpany, The Great American Cene
i A S prERNBICAR alsd BE Bth@gied svitinearious
mc&ﬁgﬁa ?gghgbyL%?gﬁdﬁﬁngﬁ;g@f r?e%s \/ SAI\/PthE PREPARATI ON
othANBo NEICAEINE aA\GEOriBddPhdr&in CATS Okieryiod RIqwiSartpe &4 ar e

general |y derived or isolated fromsubjects, typically
[0125BMRl EaRnsal] £915bel Bptiohylpi wiliey thlatrelrthe nbjlecnsid

suspected of having a SARS- CoV %%nf ect] on. Eée I LY
detsctinplresgents of thecinveniioni he$apeeBPHOmEnts) 195 ™ %ﬁgﬁfa

feces, . bronchqgal veol akegh geal | RAVREPX,,
comgfes p QuGESERI BT St MR By FARTREGIRLIPATRURGNRE,
etc?%ﬂ@%s&ilﬂ@me.gg nO% WCCTET (HEX, FAY, stl), # haliofluorescein dye,

s cpmmiaotAecle it G Y8, GYRF GBS 4\ b C i BODIRE R Elee,
tr i
53@55%7'1:1'? ILM{iﬁeetg.yag /Eé?ﬁﬂ Frab bR ePd% (e ek e, §44, 568, 594,

ng anples is optionally utilized
55% 5B UEH 1860, 680gete.), 2odidpomgiodammedyec buener gy wenskirsiye (e-g-,

bi , th hni ' h )
mgpYi heyapBGme: valbentg: RarTy 3 Wediets) HABIGR0E:
(egré%ggzﬁr 3311%041@3,@@@&@13 BINOREL DesRnIBNYEN; 88d Hedike.

ownin the art and many of these are
Addeime] bathpldswf flneres¢ant oyes arepovidsd ar cahdiwsladaMalcular

Probies ﬁggd dﬁghfprf,%_:g;”ggrgﬁé\gﬁgr%és%gd ‘i'{%z?&arré}PP}ochté’,gxtnég)t}Iac\x/ (2003) and

(bR BRreth OWhich revath bigsrpoahed by mfsrendsi Ghafrecyntl e his
(BSLs) may also be found in the.éFKYh&leigs fety in

gemrelpisaeilbgiadlable 108 BInTE GPRRICTEALYPRYSE 11 “dﬁ%ﬁmv

: i idab Merdesl Ot ePivediavedy, NJ),
M B R B A e O ey M)

. Aplied B2@4temR QF g0 X8y, Tah)j dtt-utheadabelsindade. o Migtithaveakly

ﬂ%&%@%ﬁ%@}s&@ﬁm AN 580 %%Ugo@@%ﬁ{ogﬁ?@%@%} BSthdure et

a1 (09T IE6chebABOT@AY:0] 3hd MHKdeeials e5410(003Elamn Res Toxicol.
pr ot ective equi pnent, 1ncludin

ng d l e. gl
R R T s o o

f,a ' DI 284 all P00 DSAl
el e R e T T
102FTR) R gh enkebelf tedectroemied] atfel biggpmingsceahldbels gt&gmmayat al.

bef ore touchi ng. the es.,.or cosal .k
iy b TR AT ST AR pr el
37 e)t.id%%x?é Fla8& @604)3. PESmIBiokAEd. &%iah $0C6):1905), aad awaipbs-
speci mens 1 n an opén tube) should be perforned in a_. .
mbtihp]-BEGdalbelisgfr@gym@a@pmxbeq BsESE. UrRePisyisigaal Bagpthpplication
centri e.rotors o I ' '
NS5 B oled BN o A P e BStepenbes Y AR Fporated by
ref Qb eSS NAclefdted Rbeliis aB0 describad dadedbelowa BSC.

[0126] In addition, essentially any nucleic acid (and virtually any labeled
nucleic acid, whether standard or non-standard) can be custom or standard ordered

from any of a variety of commercial sources, such as The Midland Certified Reagent
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-42- SUBSTI TUTE SHEET (RULE 26) WD 2004/ 094667

PCT/ S&004/ 000103 [0130] Procedures perfornmed outside
wo@b00a/0B667 shoul d be perforned in a manner thatPCT/SG2004/000103

mnimzes the risk of exposure to an inadvertent

sanpl e rel ease. [0131] Wrk surfaces and equi pnent

C%r?@éﬁgé ggg Gq%? Eé{rggﬁ‘ gﬁ%ﬁgC@ 8hy, FRBFs§BISInc 2 Operon

cont aim nati on agents that are
Tedhhelokley tnadabligd L1LCpard ibargnatbtroped viruses shoul d be
sufficient. [0132] If the safety equi pnent descri bed
above i s not available, adm nistrative neasures

ﬁn d/ QA MVASIOE tPRETPA R AT 60N NDPNUGIGEIC/ A CERA P AFI GATION
oyed §:9rn151€§j&'r‘€ enérhlﬁkdelmtﬁ)r s Ofrdie salgisas,itppicilly

ext of a care risk assessnent by the | aborat §/
mﬁﬁaﬁﬁﬂmn eﬁﬁjeﬂﬁmorFWI@klaﬁprr@n subiectaomiiccsd 0bhayipg a SARS-CoV

| ab dj d h
1%%5;8&? %gr%wga ){wl%rdé %g%czlglgﬁs? m:cjlu r@% R]%od éoq% Eéﬂdm feces,

u atrton.

biloBdRRlvebR $iviss, hip Phireypdaeswhbsand m@smef;mrmammmgl fluid,
respiratory protection for workers for use

sansinglrfifi dratniingh phwsma prestatis Beidevagawal fitd C?W’&P‘é‘i‘é‘@d‘%ﬂme fluid,
%gt o ga%lr)l?gs?;é’g%xpp & ﬁu%r 5&@%&@?}8& “?mfcgg esg d‘ﬁm ﬁ%ﬁ%?&rﬁﬂh@hke

ory e & properl
Egéehtrllﬁl iRt Minkdid falpﬁfqﬁitﬁ@ tfld:sletsempleesmpmanaify IQtNI}ZQS impluding,

d 15 f
e@b%ﬁ%ylgeggylpg%gg&%swgéﬁp@p usgf: %\y %ﬂ%&ec‘éaﬁpp%o*xbm the art.
el—}llEoPdA o s{o'rlln% %E{t%mébffscwlﬁltrﬁ febfis, 5@Ptin@Gné gre@akﬁg’ nucleic amds

ective re pi rator use. er sonnel who
fx@aﬂme:te somedes hietgepctall pbpiwminohs ab@cd\wey @f thesgcarg idesraibed -

or. other fjt-limtations . shoul
f‘H&?ﬁﬂé‘U‘hﬁﬁetjﬁ@F’F@ta@Gﬁl’bﬂﬁ%ﬂeT If)rffs‘?fl]& d nsr er a }l%dnéésh{}*@non of
réloffnifle §EAANick Pri@ices, 2l pafte@peehuipmenttfor thesutidablahoratory

20 equi pped reference | aborat or yﬁé /é‘?}gbt To further
bndshfmt teaele (BSks) araytabsodiedoysd wghe fPG ORRY & ¢ .
]\'&ﬂq ?]g G4 m@cﬁéaq flﬂboxtamﬁg nﬁHﬁil?BMlﬁ.@)‘ G$idkaY aPflable on

or " SOl At e rom sanples that typically
théwbid evi GOwph mdmgm/ud/@bs/bfosﬂy/ﬂafr@rdéhmbkémﬁmeam0§ April 20,
Cells in collected sanples are typically lysed to
cease the cell contents. For exanple, cells

suspected of being. .25 infected with SAR
[Qlﬁfﬁl cul arT%lélﬁﬁifaégé’gr? k?é‘ﬁ%%&pwn%ﬁﬁﬁf q?f’é’ d erﬁ}é]r%n\i%l §tppdard

PLaLug %@%{%%Uﬁb%l%kéuu@m/lﬁBSL}QS]QE'orBwn@ﬁ hEsboratory

approac In the art. In sone
veorked |slmﬂﬂ sieanuioteefive eqvipiRentys iacladimeyispasaie geyesylappratory

the cell sate I n ot | 1
S DA P D Tasks L p e T R rrBife fpi RS i fucosa
R expBsur € Cafehl] ftentismshotidadel givenny hlnﬂ:h)glme&ﬁled removal of
extraction nethods can be used to urlﬁle%/] ucleic 30
glovedeni espasially Reforetouching heeyes AT PHEPS &S of the

present invention. Exenplary -43- SUBSTI TUTE SHEET
[OR2BJE 26) Any procedure with the potential to generate fine particulate aerosols

(e.g. vortexing or sonication of specimens in an open tube) should be performed in a
biological safety cabinet (BSC). The use of sealed centrifuge rotors or sample cups, if
available, should be employed for centrifugation. Ideally, these rotors or cups should

be unloaded in a BSC.
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WO 2004/ 094667 PCT/ SG2004/ 000103 techni ques that can

be used to purifying nucleic acids include, e.g.,
w@bkdooddey7 chromat ogr aphy, hybridi zati on to preBdESG2004/000103

i mobi lized on solid supports, liquid-liquid

extraction (e.g., phenol-chloroformextraction, etc.),
[Oﬁrﬁfc' pi t @Féc@@ur@@pgform&a iongidetdfaB8C shoatdbe peréomledam aon

h filter paper, extraction Wltg m cel | e- form ng

maneergbaitrinfraizes the gisk PF CXpaspiere eRVAIXEHHH SRR BF?JFﬁSSe

etc.), binding to immobilized intercal ating dyes
[0x3d] g. av ik ditfaced rodegiepmentrshdildde deeantyminadGiftpr spEAIMENS

et b PR aSEE PR o
d/ the |ike. Sanpl
i AR BB Sat ot wnr (e ke Gl
55,01 3
L

mE¥@EPhid/or aduﬂimd]l perestanproleeiiee ﬁqlmpjnem araylherming]qugl to reduce
material wth a silica surface.

of these
sk GbissDeud iR donaineine SR EHA PSS FSTIL Y e heton
sa%@s&%rcgge% L RO 18 ov BEMBIRDEMSry HWEHY dd3Hkiéd ® that a

Cri nthe art. To Illustrate, “Vog elsteln et
midimurg 19 BEr &vearkeard premadun@:q:entrlﬁssatm 615- 619,
which is incorporated by reference, describes the
[omg]l fi catGCsnidefation elagyite gheinds n[nphmeag‘nag rﬂspirget}sprbmcfumfor
presence of sodium.i odi de usi nﬁ’f%r ou hi nt %I f"sts'lf
T 9 oteptid] for

wwhen% dorayse gpring qapaniugaling) o OtgT PEOE i?i‘ ’é%‘e%%
1n$cﬁleh?xﬁ%Eﬂ?fquﬂ%gseb)ﬁc&%fta@ﬁ@Hl@ﬁ]odgSﬁx%}hﬁ@&y tphR&ection mclude a

cat of nucleic acids from bacteria on gl ass
prd}btsly fitnesttENID$HE epproved fikodespmaps (VHASordrigher); gr ppyeerad air-

3734442, . whi c nco r
e e
fIE | BtGrAs il eshOLRG He9 cohpsgem |oﬁsﬁedt1|vbm’spfraﬂot eses Rersonnel
washed and then 20 eluted with a nethan
Wiy FannBDTRIHiifer pSPUAIOF BRCRRS 06? ddir o poerBEbirlatpge
W FORk f%@kmdé&gﬁﬁamwpﬂ@chem 175: 196- 201, whi ch
'S 1 ncorpdtated reference. In particular, Jakobi

desgrd N 1efli A0 Odpe B8 t&a suitabl
[oz%‘ﬂds to &g séés%gﬁ?b??zi%gé&?%é]cﬁ%g{ ropi cosget sg luti ouﬁs y
e@ﬁ}ﬁbeﬂeﬁafeatd Bborateey.nucl ei ¢ aci ds from contaninants,
such as agarose, proteins, and cell residue. To

[038PRr at e TheaurGenRRsiate faidrite bmyzfmg)menzhgetomnteacmqn@rdescnbed
the particles can be_ centrifug e

e hora PHCHIGHATBGPAEU S STER P Sip P B
mcﬂl%g %ﬁﬁpg& RRREdr GiRaL s c%k?%nérﬁs | TRk cbAgcte sk Ré Care

precipitation addi ng salt and et hanol
typfcall Sysed hfﬂlelam: the cgjl pontﬁitsleFQrmxamp]eapells(sygg:g)edm &eing

Bi h 2 66-.169 d PCT/ 1/002 :
ingestea VI SRS G Bt B rpdrcen e e phpaed PO cBlafh e vi
vl fhfyR&! Qﬁnﬁfzaﬁs %ﬂg)ok’iys@dibﬁGth%pa;ﬁirmgesl\kﬁd%vﬁ faahe art. In

magneti’c particles. The ‘agglutinate is separated from

sdrheembodjmeats, ms:tflwemds dry angprodi digcdy nelp el byspice 1 ohRY
exgﬁggl%g]ﬁn&ci ng a@h%gr% Eﬁrt}\ée\ariggfé d§11 %{?rséxctte@ ffxlo?l{ felll‘r"]tysétgsa]%or to
de&Ra) \Bgedtﬁllﬁaﬂ—f h¥cluhéigextradfn nﬁtﬁﬁﬁlcﬁhJEEu&'dEE'lpunfy nucleic

RULE 2
acids in the samp]es utilized in the methods of the present invention. Exemplary
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WD 2004/ 094667 PCT/ SG2004/ 000103 [0137] Magnetic

particles in a porous glass matrix that is covered
wowdon/osebayer that includes, e.g., streptavi dP@I/EGIN04/000103

al so be utilized in certain enbodi nents of the

i nvention. These particles can be used, e.g., to

techﬁgb%ttﬁat%ﬁﬁé Dscdabipueifti eeinivlit edids ﬁ;@]uds e. Qﬂ@h]ﬁiftjbt ei ns.
rimagnetic, ferromeagnetic, and superparamagnetic

chrpanatdgcdpds, ub@dwaggn B mpbttsomqbylu@ﬂ.omuszb@l suppReihdiquad-liquid

gl ass part| cl 1
XERSHBE o e r L e A S b
etc{}h Klabudd \gltﬁlfﬁl@l' }5’2@)‘69 relx R@dion Witlemibelle- WPmifld fedgdfd (e.g., cetyl-
I's incor por at ed reference. [0138] One of The

b
mnmhyl zpmmmﬁm -branddd ati. )cgmémﬁrﬁ@ ipgiobiized el pA e Ca L -

t J id 0] i d. i
ethrqiurtnﬁ)étl)rgl%gg%%tdleriec %ﬁt (?C%P]rp%i]g%cgﬂe+ C%e? ﬁllaon%o In]rt]]ﬁsg%tl]s%gptlon

to ﬁﬁ%&%&iasg PA/BERS br bigRhE Slany pitielee daser@hadtfopioaunditions}
he detection of that DNA. In addition, the

and/bi @lolhlhcl Sonpld@soatesing isse desardied ace AP Bat. dlosi D18,
fi | h
o EPES. 4l o, SRl RGP py LB O

OB Sz PO, DR S 3 25T P

wilh&l3da Aemtd. fveas b%e@rb&@&s&]ﬁhﬁlhre&fpﬁxoﬁﬂly adupleldyfor use in the
utilized or adapted for use wth the_ oligonucleotjdes
pedomhing tirouethadssaiithbpigsme PRI dereribed ) the gay ifgalustrate,

Vc{éuiéﬁ rlrrtg&a? ﬁl&f 93 llﬂr&aﬁ\?atlnﬁgﬁcﬁrsgp U%';Ep% Bﬁ: @% Qﬂy@iﬂshﬁ’&ﬁporatcd

Fyfrerase chrarm —reacti on reverse
bylréfefened, idpédribes Repu(iRtatRGRY, nut]bE alc1dg:£®m edradse gesaotliecon
(LCR),. strand displacenent . lif]cation ,%,S‘DA),_,, '
pr%emeéqréoejiemdogl@a Hé‘ﬁéé’l%lé’gé‘d” B5Pi MAURT Py B0°MEEsA) |
Bl%&JCH 191.655.-68% @ﬁ@lll isflh&ﬁ\f)ér@tréd b yendd) AeSuribed helpuki€ication

I's"Tegarding t use of these and ot her
of anq:ibmfamdalfnounbmhdmsgleféﬁluﬁeﬂ thsumesenee foN B PHFRIPEte D

D]g%é%;lé%? Xveli)&f isin Voarérgtexxg ref &:d ?15% i%%éfcﬁ Igﬁéo]teg%%g 'é)ﬂ lass

fieH filerst Thé/pbdleidacidn domnbnme gmssﬁbdrrfmess &t wakhedanig)then

ol 2 b 63O AT A R s
in ig{&% Li5:2399) Al sBLREL 102156 08 fwiioh & B boG Ay

fch are incorporated b )
refeednee. ehx:;za:rndu&atyl aobi 4t abldescnibed ttbgyelﬁ@)b’te@léﬂlég)o ic acids to

ext ended i scussi ans .regar di

Sasees i R TREE e ot RilRIeRs ebafane M m{Foif ah from,
coﬁla%ﬁn&iﬁss%dhbﬁ gbfbse r@eins,Mnllcel$ redidual To séﬂzBBtZ)thdglﬁ‘ss

Pat ent . 3,202 and Sooknanan and Mal ek 995)D
paBll@@Sefmm @peowtaxxgn@as theyparielesyad b@&?ﬂtrﬁfﬁ%r%&“éqsé‘&“ g@rawn

c)lgjgl; gri)e cglgsgi g)ser tg@f'ﬁc‘k?ﬁjdm&nh 80%,s0b¢ A gEﬁétifcéglﬂ%lésEiB %m.oblhze

are sunmmari ze eng et
ncleRO40idNetey prciphtiGBYy adding $ulti mdiertmaplis dascededyn, e.g.,

A}rﬂgggl/g %&é%ﬁﬁ%ﬁﬁgg Eg9 (rnEQéJ %ET%(?%9%0212 which are

both incorporated by reference. In this procedure, the nucleic acids are agglutinated

along with the magnetic particles. The agglutinate is separated from the original
solvent by applying a magnetic field and performing one or more washing steps. After

at least one wash step, the nucleic acids are typically dissolved in a Tris buffer.
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In certain enbodi ments, duplex PCRis utilized to

anplify target nucleic acids. Duplex PCR
w@ppiiod466at i on i s described further in, e.g., PebsGEI04/000103

et al. (2003) "ldentification of human remnai ns by

i mmobi |'i zed sequence-specific ollgonucleotlde anal ysi s

DNAwp P‘a@ﬁd]@ﬁh% el sina&ﬁbdthlai is co@re@mthl\dﬁa{yer

[Ol?h 44( 3) Zélgx‘g%r La et aIIf 2(%%% " Devel oprent o
thatdinpluéss, PR sasptayldfmcran@éaoé@tutlbﬁe m %ftawwy%t}ﬂdifaems of the

v, These bish g o) berE T ey TRuAE L5t lueib Bueic acjos
and ﬂ}ﬁ&ﬁrﬁo rﬂ?ﬁﬂax}%nﬁ %ﬁbﬁ@gﬁénc Quidisep@phnm agﬂebﬁzl padthaSI amaa]so

biotinylated priners, Scorpion primers )
optﬁfn@l]jﬂhtlllzezb Magnesinglass yarhdes aidoelsdgeethadsthaifp Ibé adapted

f l.itat f
for e RETorgts feat s iere b atichly PR sRa0 &l wo
01/87507, wildi S $EeS Bhtedby r{fd8HQ@) "Detection of PCR

proddcts using sel f-probi ng anplicons and

[olakgm esceye S)f t@%oﬁ;pewﬁmh baéZQ&hn&@éﬁ:gW deWﬁinghnH s

or porate erence. Labeling is describe
detéufrtgl”rﬁfcleh(e:ﬁ(&dﬂs &40k dramplificetien. Aindhoprepet apveption,

amrggﬁ%;)rn(egg ngglgw%asfogfnqgfg%tﬁ%ga G’éﬁr]’ FCC@QSCSI ]8 QO]’] gfgpp\gﬁﬂ]h&

detOSdnUisi 1hg BRaChE cadiaeh Qﬁﬁe&i%ﬁmuﬂbdﬁmfdegila%yerem are also
preci pitation, dialysis, tration, and/or

optea@rally iampdidied ong., f@pé’emgcmﬂ“%éﬁél’@‘%ltﬂe P61 1 se®ei on
descr.i be as.e ] id
B G
othef Bigh4l, and¥lificatiby forbars &mawo g tphyt.  Tenpl at e :
Chr omat ogr aphy of Nucl ei ¢ Acids and Proteins,
[0 1@9&0”5“ Ogirﬁﬂli‘ﬁ&u@ﬁ nRiioels Gel hx@&),pu#ﬂally WHizeé br mpte@ﬁor use
(1984), all of which are 20 jncorporat eg ref erence.
wuhnthcehgcamle@ﬁ*éwnﬁ*éﬂ%thodsmﬂbééﬂ?%fea}‘é‘dh’ £ %&arY?ﬂ R
BRI QL & QfchaBlel seiferb& ch
P O(Yén eé?slet?gclll g? 15@@611%{1&%@}81_?%611 PCR [C01411e The ebr escer?]tn
redctive (BCRY) revensel tdemscrlmtohm (RSP P@@t),etbc ﬂlggseshﬂs-rawoﬂ ALCR),

str;&%glsapegﬂ%gt %@? ?g e(§§%()%’1 2 ;%’Iczd s ugt%%g@% V\Bhflcat]on

(NASEAD Ldmhg aikd10 Bmplifi BRI0S éR@Z\g dndygehe lllEH\IA)ﬁem,ne.mémgﬂhe
one set 0 prinmer (terrre I nner

usevof thiese artdeoth«tramgétﬁcswwﬁ@éd%%anth?éogféjc@nvé)ﬁg‘& argfles 2l any
of §tV£H8§roJ(ng%&a qext %cﬁ{ldmg re %freéecr)wer ISﬁ‘meffo%ﬁt AG&beR and PCR

reaC on 1s Fun wth the at|ent
Pro@apls A Gaidedo Mehodduiné EAmhca*tmms (InnisEhehn e@)s”@@émlcms Inc,,

t
o b n el e AR
nélﬂffg:.ea{lon I g OO S Op LB R2RBoll 1R 1F2NST LIV ftwhioh are

y reanpfitying the product of the first
inc@potatedrbyl mfemerstec dheohy raealﬂblednolozh eextygso ByBSElepdat

SHEET ( RUL 67 PCT/ 4
diESHPRY KoL g PCK e fi&egaif/? FUPca R e AT i
arh P ¥RCatiBh iSBESIABRbd M, Q8 Mulis dt AR, (158BIU.S. Patent No. 4,683,202
and Sooknanan and Malek (1995) Biotechnology 13:563, which are both incorporated

by reference. Improved methods of amplifying large nucleic acids by PCR are

summarized in Cheng et al. (1994) Nature 369:684, which is incorporated by reference.
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PCR reaction yielded a specific product. A schematic
depiction of a nested PCR procedure is shown in

wob@aneied? (b) Treating the sanple with consenBUBS&ARB000103
virus primer nucleic 5 acids, an agent for

pol ymeri zati on, and deoxynucl eoside 5" -tri phosphates

In cléﬂgﬁremd&ﬁ%élﬂé %i'ugﬁx PR bR tolathphify & %e@ figeRsURis SPiPlex

rus priners’are mxtures of ol igonucleotides that
PCRQE’["@J:hIfl&alcﬁi]s|deﬁ$1be«bf1mhpalnt; e.gf, Gabiipleat 8. §2308) Shdentfigation of -
onpl ementary to the target re n
g ET WO 8 PR TC LR P RSO IOE ZT NG gh DA

~ ORSoA MedYNIdEFBedd T aemr{2dosgnst
hy;f%rvaglldﬁltﬁ e@[)n?fq}{q 12030 e ejrq(gzzepar giad frgm 3
“D&Qlﬁ}in&ﬁﬁf:‘ﬁf atyplet P@Rcﬁssaytfhedm’qmlon @éiﬁisacdaaaapn@éwyoéymtenae and

lates f th f
Bra&hg:pmrgcpﬁ?sxs& ettt LabmAlcipid SR PP ighorn
| .
mchg) %dcb)ax%'fé:}én g( @pn—gﬁﬁgé'ld}glsg?glpﬁ@ﬁﬁ . BioiBlated primers,

aturing condi tions prirer
Scasionpsingns, projdue tislized tanmphf}ornls;lem @md& lﬁéﬂi semplerpiaties

facka A AFSRIED OF smplidRs H14 L NG BB &regposgrived

€R) Whidbniteap 15935’9?@ te QI GITPCTO rodtlheu&h peif- )obtu er
in, %n |t“| or115 such@t ha aggltlnonal p?l ner ext%n B Q’d

amphmjlscané flaprescengeit NetdBioeahned; 1g8)k 3-8 7nyhichds }“&Hﬂ’éba‘ed by
roduce as a tenplate; (e
refﬁéﬁ%"aﬁrﬂﬁﬁh 8PS %)ed@mﬁlgfﬂ%rgﬁ])synt hesi ze det ect gbl)e

anpunt s of 20 t
T L
coﬁ?@ﬁénfls' Ty afRsntRe BUMEMEdDYeNl ke@bi iight be, mcladmgl on

ture prepared in step (d) under h%/brl di zi n
electppliorésith ShARIMaP Sz RIS NBEFIBL 18 G121y el HEieR: rﬁ“H ”ﬁg i f

ce)ﬂi gurglagbr? ahl g}g) Qtsacﬁ‘qluél'gﬁl aefd }ﬁ@ﬁic%‘orhﬁé d@&:?l%d ?nd e 08 MSbugfad et

e-speci f1c DNA probe to t nplified
al. IDINA Qﬁroamobgdmrwmn@hnf& By i 20025 .anqhéghcnwmm@d
c [ 012] I flqat |nof nuI el uc%ld%cp(% tg

C}P@ﬁaatogﬂ h1c45c§e%3,e g%sam ‘Mzﬁ&ﬁ .Dlaﬂﬁer Ol\bﬂi@haladjfewbmh hre

I hcor rated ref erence. eneral, PCR
inGorpérated bamfown@er Imsertap @nﬁ)@ﬂwn S oBPU s PEyR PYgTied prior to

degq%ﬁlgxgls”]l‘ @ det?c?%% of gﬁ%@flé{” éngdetspﬁber@l%hﬁér%ew ds,

onuc rimers to sequences that 30
fl ank the nuclelc acid segnent to be anplified, and

ext endi n%ﬁml ed prinmers with a poI ymerase. The
rj.mers POS
0Lt uence TrP &FE! 1“8?rfné’ﬁ OV]seﬁsc’ﬁét%ﬁdz}? 85@% gsté%f %@OV -
Msh@d i thk RErop@vivi¥e asE e pIpe  attshaads asﬁanbms regi on
saBpiisNA8 il e 0grchak (RULE 26)% 2004/ 094667 °

PCT/ SGZOO(% O00O4Q3d PCR using two sets of amplification primers. The target

DNA sequence of one set of primer (termed “inner” primers) is located within the
target sequence of the second set of primers (termed “outer” primers). In practice, a
standard PCR reaction is first run with the patient sample using the “outer primers”.

Then a second PCR reaction is run with the “inner primers” using the product of the

. first reaction as the amplification target. This procedure increases the sensitivity of the

" assay by reamplifying the product of the first reaction in a second reaction. The
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between the prinmers, effectively doubling the anount
of the target nucleic acid synthesized in the
w@e@nioswss7 cycl e. This results in the exponentiBET/SG2004/000103
accunul ation of the target nucleic acids. [0143] The
choice of prinmers for use in PCR typically determ nes

spe%cxrq]‘ecitg of B]eeca[sgz{afcxk bderQised l'S‘&a@s@Hhé fnh@ﬁ%rhﬁé}s ety oy if the first

fication steps of the nethod of the present
PCRWQchomqfﬁElde(bm]EeﬁElmddtmr i frselsenentis dgpistior pht nested PCR

SARS- CoV gequences present in a sanple,
prqc%aeeﬁ%@yndnﬁ%% The consensus prinmers of the

i nventiopcan Wftﬁ&@ns@ﬁdu@@msm i18& mikleic
the oli gg}r?ucl gg{@hgs syn heS| zed so that any I,gne

aci@g\ea ragkntﬁuc;b@;mﬁmen,aandbboxmo]ep@daﬁ ettiphasphates pnperer
are sufficiently 10 co

hylgmgng;@w)@gom Y"%‘S‘r‘h go%ﬁug%lgi%auss%rgﬂ%rﬁ a}gg m%xtﬁ)rfes of

oli (é %%16%8X€SHE1§18(.% pr isP afe 12%15 iPof r%%kuﬁi&%ﬂﬂ&%&ﬁ@!ememaw

Aventr on nmay a he di scovery of preV|oust
1o thekagemregion anf 13 msmg@bnsmsmx@dxge thgrewighaueh gt

REACTI ONS 15 014 The o f
ex1oRYSR PIOOHCE 2R PRPLGS S e SRRt 1SR s of he pair
W %:_eseﬁgﬁteﬁ%%m Ebrﬂgle%h@%‘ étﬁﬂd@ﬁheﬁﬁﬁ&cﬁﬂycamse&e— zn;uellnpbms for

eacti ons nucl ease reactions égg) %B/
symh&;ﬁbimmsmseomsam%lc@éﬁ@dbe% thercpember gitthe pair of primer
glFoduc s by enploying the 5 -->3" exonucl ease activity

nu {i Taq DNA pol ynerase. In certain enbodinents,

- nucl eqep pmb@ﬁlgahesmmekmdtrkjenmumkg d:qntdltgms to separate the
extenS| on at their 3' e - nucl

ase
pPrimygsicEEn$ign pmﬁwe‘a@rémvbcgﬁzm h&”é%‘aﬁl é‘EP‘ h‘% sifjele-stranded
ml,gpej,ed with a fluorescent reporter dye and a

uuuuuuuuu

uoréscent quencher dye. Typically, 5'-nuclease
pr obes h)(ld) i dipreating thapglétlcts etislem (O3 idohA SPRSEAMSITBRETS of

th? étﬁE ?.’:?)d]ﬁ er CS&H\“HE (! t{)eh g Séﬁggzﬁ i)lngr?aez gxﬂceﬂgloxg Eﬁ)dﬁgg are

syiHREizel #9f the sirofe- amécemeret:aleypmdngadenstepa(n)jasmcmeiaae,
sequence W thin the target

2
anpl i ficale) on Rereatag %ePSn(H):T é‘é gyﬁ‘r‘l@ﬁ@g\/\v&ﬁ?ﬁgaa]@gaf’éodlg&s of
t E@M g4 t@oWwkequenges; Ta

taﬁﬁgspo y(?}(g\(gsghcg}ﬁ Z’ se%gl?gﬁlﬁd;s}t%ﬁg q%ene(iw ngasf r omq

t he repordpr dDeuerrgmmgléanspbﬁlcatlDu dag ecaquiied by galdRe Be

t he quenchi ng eff.ect rte
repglifo BEUR PEPPHOANSEP g e hybPRE éd“d&{yl’g‘s PASELAREprobe
afddeithiding if r@mhizfah&aﬁﬂdmn;mfm@ﬁ@rshasmcsuﬂmdg hhd,eni ssi on

general l'y~i ncreases exponenti al | Li ght 30 emi ss
from the (@por Habn@y@g.aéymeymeeﬁqc%%l“ﬁmﬁ?lfeotpé TnBRhelDNA

tro hot tri - 48- SUBSTI TUTE SHEET
AT BB s AR o004 000105 i et enss
[Ak21 he f I Aﬁ’f;ﬂﬁﬁ@tﬁtﬁﬁoﬂ rickitsdcids byfthe pelymemp pbzrm depstips is also
onlg achi eved when probe hybr

¢

¢ ind4Si Bai- Bps- 352&2@1@9 4@@33@% inﬁggr o&l& }r}cgaoorated by
IC%CI%H&(? lIS %@ﬁer%? ?é;'isamphflcanon of nucleic acids involves repeated cycles of

heat-denaturing the nucleic acids, annealing oligonucleotide primers to sequences that
flank the nucleic acid segment to be amplified, and extending the annealed primers with
a polymerase. The primers hybridize to opposite strands of the target sequence and are

oriented such that nucleic acid synthesis by the polymerase proceeds across the region
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of fer sensitive nethods (viral nucleic acids at a
concentration of only a few cfu/m can be detected)

wo o00ded4ssTri Nne t he presence or absence of speciPET/SG2004/000103
sequences. Therefore, 5 this technique is particularly
useful in diagnostic applications, such as the

beswen ¢l pnynexrs efmrip(tlgsloﬁbimgtth@ardemad tieniarget BARSC @OV i n
clinical npl es. robes . useful for

Sy RbE S B eTES S v D ePoRpria) St uieBir the

tmé&ﬁﬁkk99§3&§C|Ude e.g., oligonucleotides having
equences corresponding to SEQ ID NOS: 17 and 21. To

451} or dhafertepPinER TS R BRI ITARCE RS B 01

spéc!’*ﬁ’m%l of@Ré ampBfiatioh hedctibh.) Listhe an@lificaiod' stdpy of gageethod of the
probe with a sequence corresponding to SEQ ID NO 21

Prsentopyensieal rcpnsqmsd primeree 1544 RatPPl aeRlEy iSRS -(oVh
sedenERpr a8 PRI B AR B RERV SRE RonecBOISTERRIOGH 1O

inemtiesl caeiichido e gdneratd prupers) mixturéSof t@&éﬂkoﬁcmﬂﬁ synthesized

conditions optionally used in 5" -nuc]ease, nucl ease .
50 thd @pY O SeVgral auﬁl%f&dy eSpIeBLPTP AT HRIOSPTHPY aéwﬁﬁcwn“y
e A AR ST i Bl A o8P ot amy
SARS® €M presenair bt admplel y hi gh  proportion. Optim zation
of reaction conditions is considered within the skill
[0Df4]t he OTdi m&fem mwaﬁiohtrilayn&sro lefid tontke distoveRESMre Ghiusly
CONDI TIONS | 2. 10§< Man(r) A Buffer ix 3.0
U@W%Eﬁ?f%ﬁ?ﬂo Cj? dATP 300 gM .75 | 10mM
dCTP 300 M .75 | 10nM dGTP 300 M -49 SUBSTI TUTE
SHEET (RULE 26 PCT/ S&004/ 000103 .75
porward primer 300 nM

120mM d eV )

l0f42925 | 1@1919@9@?@@1&% dicthe Gum i Canﬂsq‘iwlﬁﬁ%%5 CBEtsase
|

progfey et *B%E&E?‘%"e%&%‘*f)@im?é?évr ORISR ey

[0%436]575 | &I— focfedss egé'n%gs%c%fly fsé SJ-n%sébﬁﬁgﬂodcfe&%megiﬁc

PCR products by employing the 5'-->3' exonuclease activity of, e.g., Tag DNA

polymerase. In certain embodiments, 5’-nuclease probes are blocked to prohibit
extension at their 3' ends. 5’-nuclease probes typically include site-specific sequences
and are labeled with a fluorescent reporter dye and a fluorescent quencher dye.
Typically, 5’-nuclease probes hybridize to target sequences downstream from the 3’
ends of primer sequences used for the PCR reactions. During PCR the 5’-nuclease
probes hybridizes to its complementary single strand nucleic sequence within the target
region. When amplification occurs 5’-nuclease probes are degraded due to the 5'-->3'
exonuclease activity of, e.g., Tag DNA polymerase, thereby separating the quencher
from the repoﬁer during extension. Due to the release of the quenching effect on the
reporter, the detectable fluorescence intensity of the reporter dye increases. During the
amplification process this light emission generally increases exponentially. Light

emission from the reporter dye is typically monitored spectrophotometrically. Because
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total volume = 25 | CYCLING CONDI TIONS 50C for 2 mn
60C for 30 mn 95C for 5 mn 40 cycles of 95C 15 and
WG 0@4/0pm67 1 min 25C for 2 mn REACTI ON CONDI TPONSGAib4/600103
pl 10X TagMan(r) Buffer A 1X 11 d 25nM Mgd 2 5. 5nM
-50 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 094667

e R O B S0 T LG G 260 M
hy bHARMOWER] 46plifitatioh of Ol tirgevsznuense ihapocc20ed.nuglepseReRAYS

R BR. (E RSB R TR o
o B RRGTEGE AL s gl s
thisSte el quedik paniehiarly tus¢fal in\dpd gt cappbicatioByYGuENe the screening of
sammiesco R cBoTPEEBBOH DOPOE ASETEr 5 i n

[0147] Exemplary Aprobes useful for detection of the SARS-CoV in samples in
5°.nuclease reactions include, e.g., oligonucleotides having sequences corresponding to
SEQ ID NOS: 17 and 21. To illustrate, a 5’-nuclease probe can incorporate a FAM
fluorophore at the 5’ end and the TAMRA quencher at the 3’ end. To further illustrate,
a 5’-nuclease probe with a sequence corresponding to SEQ 1D NO: 21 is optionally
used in real-time PCR reactions with primer nucleic acids having sequences
corresponding to SEQ ID NO: 11 and SEQ ID NO: 20 in certain embodiments of the

invention.

[0148] Example conditions optionally used in 5’-nuclease nuclease reactions 1o

, detect SARS-CoV in samples are shown below. Reaction Conditions 1T are generally

more useful if the target nucleic acid is expected to be present in a relatively high
proportion. Optimization of reaction conditions is considered within the skill of the

ordinary practitioner of the art.

REACTION CONDITIONS I

2.5 ul 10X TagMan® A Buffer 1X
3.0 pl 25mM MgCl, 3mM
/75 wl 10mM dATP 300 pM
.75 p1 10mM dCTP 300 uM
/75 ul 10mM dGTP 300 uM

SUBSTITUTE SHEET (RULE 26)



95C for 5 mn 40 cycles of 95C for 15 sec and 60C for
1 mn 25Cfor 2 mn [0149) An exhaustive nmanual for
waeoedveiossng RT- PCR using 5' -nucl ease reacti onBCT/SG2004/000103
avai |l abl e from Applied Bi osystens, "TaghMan(r) One-Step
RT- PCR Master M x Reagents Kit Protocol", printed
4/ 2002, as part no. 4310299 Rev.C., hereby 5
inconppPﬁgﬁﬁhdmuﬂts entirety 600 uMf erence. The
publication was available on the world w de web at
ucl . ac. uk/w br/ 2/ services/rel docs/ | steppcr. pdf as of
AQT3 ] HOM 0dr4vard PirimerOLJ GONUBI0BAA| DE ARRAYS [ 01501 In
certain enbodi ments of the invention, the
ol i gonucl eoti des descri bed herein are covalently or
ndAd ol APURYI rgverse RERKY t o soIﬁ? ports which are
then 10 contacted with sanples conprising anplified
d.l.abel ed.n j .d fro bject. In other
@ﬁwﬂ&? Eﬁwgﬁgﬁ% |§@%ucleo?}g%gwof the invention are
provi ded W& n solution. Essentially any substrate
material is optionally adapted for use in these
aspects of the invention. In certain enbodinments, for
examl e, substrate re fabri fromsilicon
dragsd Amplitgg, @l@%ﬁeri al Sﬁﬁeﬁg‘.l, gl ass or
pol ynmeric m croscope slides, 15 silicon wafers,
SsGamptdal ONel @Ssf P! veRI/EI substr at es,
imctddl g mcroscope slides, are available from
vari ous commerci al suppliers, such as Fisher
SaBeIsi il iNucldabe-fiteg waterth, PA) or the like. In sone
enbodi ments, solid supports utilized in the invention
are nenbranes.%%yita | e menbrane materials are
o9 #hBNA st d/ @Rt om  e.g. pol yarani de nenbranes,
pol ycar bonat e nmenbr anes, porous plastic matrix 20
menbranes (e.g., POREX(r) Porous Plastic, etc.),
porous netal matrix nmenbranes, polyethylene
menbr tatdyolyoe 3 20iMy | i dene di fl uori de)’ menbranes,
pol yam de nefirbranes, nyl on nenbranes, ceramc
nmenbr anes, pol yester menbranes,
pol ytetraf | uoroet hyl ene (TEFLON(I)ovRgFRIGEONDIBICNS
mesh menbranes, mcrofiltration nenbranes,
nanofiltration menbranes, ultrafiltratgeg fraganes,
25 di al ysi s nenbranes, conposite menbranes,
hydrophi | i ¢ menbranes, hydrophobic - 5%°CcSbBSI mSWTE
SHEET (RULE 26) WO 2004/ 094667 PCT/ S&2004/ 000103
menbr anes, pol yner-based nenbranes, a 95°C for 5 min
non- pol ymer - based nenbranes, powdered activated
carbon nenbranes, polypropyl ene mngichres 95YC a5 andicheC
menbr anes, glass nenbranes, nitrocell ul age meabr anes,
cel l ul ose nenbranes, cellulose nitrate nenbranes,
cel lul ose acetate nenbranes, pol ysul f ops°@EHR mhes,
pol yet her sul f one

REACTION CONDITIONS T
5 pl 10X TagMan® Buffer A 1X

11 pl 25mM MgCl, 5.5mM

-50-
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5 menbranes, polyolefin nmenbranes, or the Iike. Mny
of these nenbranous materials are widely avail able
wo caanygms7 ous conmerci al suppliers, such as, PPG1/SG2004/000103
Cobert Associates, Inc. (St. Louis, MJ), MIlipore
Corporation (Bedford, MA), or the |like. O her
exenplary solid supports that are optionally utilized
i ncl uge , amcs, netal esins, gels,
pl at g@, mbfesgg\g,M%efzzr obeads (e. g.?n]?r/ragneti c m crobeads,
etc.), tubes 10 (e.g., mcrotubes, etc.), whiskers,
fibers, aAsegl e crystal sel f-assenbl i ng
nonol le‘éﬁgm?(ﬁl@ﬁ The ol i gon%g(l) gg?i des of the
invention are directly or indirectly (e.g., via
i nker,s ovi ne seru in (BSA) or the
I'ike) lﬁltlgghqgéﬁ?%lbt he suppor {T?@bg“g , by any
avai | abl e chem cal or physical nmethod. A wide variety
of i 'léll'l@nﬁ@%’&ﬁ‘” es 15 areogyp! able for
iinking.: nolecuies to a wide variety of solld
supports. More specifically, nucleic acids nay be
attacrielg Josa¥ihgypp! i d support 4oy ppval ent bi ndi ng
such as by conjugation with a coupling agent or by
non- coval ent binding such as electrostatic
| ”H&P%M\Pﬂﬁwamgf}mn bonds amoami body- anti gen
coupling, or by "conbinations thereof. Typi cal
coupling agents include biotin/avidin, 20
bi of gV ¢B¥eryd phtimher St aphyl 02006iM aur eus protein
A1 gG antibody F, fragnent, and streptavidin/protein
A chinmeras (Sano et al. (1991) Bi o/ Technol ogy 9: 1378,
Ml ¢uNMproba SEQADAN O 1Dy r ef ettdnd€) , or derivatives
or conbi nagixaps of these agents. Nucleic acids may be
attached to the solid support by a photocl eavabl e
bond, an electrostatic bond, a disulfide bond, a
pepRt i de. e r bond o onbi nati on of these
bo%tdéggaggﬁlﬁﬁlgs S@B@s are al g%@élgti onal Iy attached
to solid supports by a selectively rel easable bond
S L U8 pHrityl op1iy@ derivative.
Dgﬁp\fgﬁéléﬁse%iylgﬁ (hg%/yg)been f ound lSélto be usef ul
i nclude 3 or 4 [bis-(4-nmethoxyphenyl)]-nmethyl-benzoic
aci d, 1Ms 3eegblycedinlyl -3 or 4 0.05%
[ bi s- (4- met hoxyphenyl )] - net hyl - benzoi ¢ aci d,
N-succinimdyl-3 or 4
[ bi s- (4-nmet hoxyphenyl )] - hydroxynet hyl - benzoi ¢ aci d,
N- s2308 0l RiNage-Irge yrater [ bi s- (4 30 net hoxyphenyl )]
-chl orom et hyl -benzoi ¢ acid, and salts of these
acids. -53- SUBSTI TUTE SHEET (RULE 26) WD 2004/ 094667
PCT/ SG2004/ 000103 [0152] As referred to above,
ol i gonucl eoti des are gptionally attached to solid
subg?)ﬂlQNvﬁ gapdapdisaemiet ween the nucl eic acids and the
solid support. Useful linkers include a coupling
agent, as descri bed above for binding to other or
addi tional coupl] partners, or to render the
attacﬁ?ﬁéhY”'PB‘eﬁ‘rlé)n'g'ol id support cleavable. 5 [0153]
Cl eavabl e attachnents can be created by attaching
cl eavabl e chem cal noieties between the
ol i gonucl eoti des and the solid suppor(t:‘gcnﬁlNu(gl ng,

e.g., an .
CONDITIONS
51-
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ol i gopepti de, oligonucl eotide, oligopol yam de,

ol i goacryl am de, oligoethylene glycerol, alkyl chains
wobocbedaseen about 6 to 20 carbon atons, and  PCT/SG2004/000103

conbi nati ons thereof. These noieties may be cl eaved

with, e.g., added chem cal agents, electromagnetic

radi ation, 10 or enzymes. Exenplary tachnments

cl eavabl e by enzynes include pepti o‘sé)%1 dRBE MBhi ch can

be cl eaved by proteases, and phospth|est r bonds

whi ch can be cleaved by nucl eases.9Y G488 " Weni cal

agents such as (3-nercaptoethanol, djthioth |t]$

(DTT) and other reducing agent A0qygles of 85&1?‘1“”

bonds. O her agents which may beseasofli0°CHor haninde

oxi di zi ng agents, hydrating agents and ot her

sel ectively active conpounds. El ecd¥"6rflayAdnin

radi ation such as ultraviolet, infrared and visible

l'ight cleave photocleavable bonds. Attachnents may

ottt 2 siers il el g ot ot SHATRLIGC
rea@tt &rgﬁbm%gme 35 & gﬁﬁedaﬁﬁsys’ie?ﬁst tRedNIRT Oﬁé‘-@td@ﬁiT PCR Master

, magnetic or electrical fields.

M12 @zeb@eh&aptMmagommmdwzﬁﬂzdamt oh 4380398 Revelas Berely

sui tabl e for .det

|
incomrEiR MIBEHERY é“éf’%{“f?e Ff{Fé)él HE é‘lg’gfﬁasc‘\”g‘%b%?“ e “H“d
w1% T LAREAUSL A ibr//RWTBE re b eI st ciyditas 8 Apa\l/ 20 tmm

escribed and can be adapted for use with the present
| nventl on, including those available from commerci al
@anNU%}L@O@mEfAmMs x, Inc. (Santa Oara, CA

[01 andpd fri é&ﬁbod“\%@ﬁ%%u@fm@ernhau (BB 0B QiRkIeutddsaiascribed
an use are al so described in, e. 7 Sapol sky et al.
q@% $

heie &0 coVatingly-or tnhncmygh:puy amqhym ﬁpB(EPSé?éI‘HF]h @’edh‘a’
co%g r% ngth A%rg%g Ic%mp r}ggrgl{r]@hfl d andl_zlglg)eﬁéjcﬁln&q)é& d&a fﬁ‘ﬁﬁ §¥1?0 ect.

ngi neering 14:18

In' bAekBahddihiA88he olipbivarbtiyaas thcoinveltionsite Navided free 1n
Medi ci ne 4: 1235- 1236; Fodar_ (199

Chi d
solutien HEsraRtAsSubsegpaier gl j? H@‘PO@Y g@%ed 5 as ?‘S“(tif%gn

S al Bdtrat@Oide BBicated
as%elxg (%hP{e 1ln¥erP 9)?1 IJZ gértﬁgelgi%g?ggtﬁngﬁgéﬁgk?scﬁ _tgaAtr_ e cate

fropBHEON] lg]l'zEs SRR m{eRdnEteBs (MY, 28%/00 9glygeric microscope slides,

sﬂ;%%l&gpg;rg %2'4 g?@é&glf Zél%sfigg g}ilt {n%gﬁ: g{‘lbspra%qnﬁl%ﬂg'rﬁ%ro%e
sliIBC QfeRRh BRI b Vagibhes edigBercMl bupplibkdChiich Gs ABhEr Scientific
HYBRI DI ZATI ON {01561 Hybri di zati on of oli g u nucl %Qtl des

(Ptttsbuma; PA} errtheliks RSO \Priipdirainis, SORE R0 in the
mx%ﬁ 8Ptaf rH%mgr.iaﬁé(s S?ggfe%rﬁﬁ}g?%ﬁgﬂgl slaftd EptfBiy SH1€add 26,

Frt probe:‘target nucleic
e.8Goby kit ehentbranep) pnajda;boseﬂeemmlﬁanas, pn;onsmlpmq phtax

Wth the assay_and was condi ti ons that S
merebiBessizo HIHER B FRITRIERICy AR T emﬁ?‘éﬁ%%m‘é’%g >

pc} ng{tg)%ne%%bgﬂéé, BYSRhRiRAE HFruolBEY HéthBah&d) polly a@ide OF
membranes, nylon membranes, ceramic membranes, polyester membranes,
polytetrafluoroethylene (TEFLON®) membranes, woven mesh membranes,
microfiltration membranes, nanofiltration membranes, ultrafiltration membranes,

dialysis membranes, composite membranes, hydrophilic membranes, hydrophobic
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of the different assay paraneters determ nes the exact

sensitivity and specificity of a 10 particular
whylmiogicgat i on assay. [0157] More specifical | ypCT/$SG2004/000103

hybri di zati on between conpl enentary bases of DNA,

RNA, PNA, or conbinations of DNA, RNA and PNA, occurs
meBHGEs, go{’}ﬁnﬁﬁ-b\éﬁd‘ Bibiahes, & a0slpbiyais-basedtmerabynés) powdered

tenperature, salt concentration, electrostatic
activhiediogbhy nizaftiraes, pooymopylenegRempiiacs, Biass ke membiapgseglass

of these copditions. and S ' > em
membinseuribaor megbgcs. TE I el etk thukg
me{—ﬂ% 25, 2B bt Rfe mEMBrades, BbelﬁlhﬂieZiﬂdmb)Bn@ep@!Waﬂ]hlysulfone
akes

pl ace between about OC and about 70C, for :
mepranespobfoleffn membiaves, ov e ik n Maay 1o thase membranoys gaterials
dependi n n.the nature of 1 e
oo o B S O R B R AR sk 1 Rt
As%dz%esbmr it i, M), QMG € TorponatiopeBedidsd, MAN auttle like.
ependi ng on the conditions of the. reaction.

To .

Otlidrlenstiplatyesolit ypiprsats thay arpantioarhneilizgd ceierie F-8nSCHRBECS

m xture of t 20-ners. | rd i tQc.$36bes
melly resuBeEty Wst PGt B Sidh Charai e Ry s do et
(e.gﬁ, Pidr68beY, erl), Whiskerk diberd, eombs, atngteeeystaﬂs_handssel_l@smmbzmg

mcroliters. Hybridization between nucleic acids may
mdpelay¢raci | i t ated using buffers such as Tris-EDTA (TE),

Tris-HC1 and HEPES, salt sol utions é_e. . NaQ., KC’(l, :
[01FAT12), The otipemuckeqtidessd thomyeRtmere lé‘a‘gldrﬂf dndjpggtly (e, v1a
. chem cal s, 25 a . Ianeh orts, €.g.,
g6 e Y B Ry SRS AL e BRI ahadlE i ppons,
byRh§Ledinbleche@imaboSghysical methpd.EA vedk vasétn gf bnking gheaigtries

bi ndi ng protein and major or m.nor . nucleic, ac{d.
argPEgdRc TAEKHE IPPIStEFNS. @ X e ex ahpr'es™ 6F “'Stich ™~
spgcffﬁga?lgt Sud 2 GBEMLE BE ttadhBE tdigle seliiy alppbit by @0Salent binding

pol'yvalent Tons and intercal ati ng substances such as
suelt # 1n}j comjugatiomivith 2 couplingiaga oF 1D, nopsevaleaihbinding such as

angel i.cin. -55-  SUBSTI : RUL-E.
OISR o B SEIBOA POUD B o BEFECTI B RS
cofflbifFbbiinkkebt. DRydeéﬂlcé‘Tmmgsg[em&&megﬁmf/mdied to-

above, anplified target SARS-CoV nfkjcclhei ciﬁd i.n thteand
bigtimfprepsvidin. Stepiylacac s 4urRys REIEN 41§ smﬁw?g ¢ FERmEAl

Wes ~ ; lefthit (199€} BRYTEAnObgy 9:1378, which is

su3pleb R Tbiots) ROE Gt RN (o0t BRI gony 217, hid
ing@rperak byaefeednet), crderbyetiBesampgombinatigns ¢fghesg agege Nucleic

at tached,

o 1 : i S
st tiagheto s TR ALy hRpOE G Ble AR oyl
bHagRalohifidk- 8BS, S pEpiddIBorAL & apbeebsml @ axtdnttenatiodiaf elodsk ponds.

or indirectly by a variety of techniques known i]nbeéhe bl
Nagleic aD@@emlsqagoliheattapy%m@phﬂ SHRPOTLS @@’Se]ﬁﬁtévq)é gasable

b h t eri ' .2 .
bod %]S?sad?@(ﬁg]%ﬁg%?&r&l r%? E‘g}dgﬂjﬁ% % tUiEF g%xvgggﬁé&;’{q l.ﬁgg%:en found
toﬂ?etﬁéﬂl_!?ﬁxcidiﬂé Bregat [b;sa(uhmh@typmmgm%gyl-m@ig,ac@; hzgl |10
OT varl ous Sl zes an conpos 1 ONS. 1 N C rcl.al I.
supgimi] 8 opA Se RGP PR LN LG 20 B Gy o1
4gﬁlzils-gg—rrrn%'ihsox?S}petrl?i)j]-h?&o&%&i]yp%lzoﬁra@iélpN—:(u%ciﬂimid!yhB ok 8 [bis-(4-

methoxyphenyl)]-chloromethyl-benzoic acid, and salts of these acids.
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primary amnes) at either the 5 or 3' term nus via an
appropriately protected phosphoramdite, and can

wo admalooserh ol i gonucl eoti des using protocol s desTscEed000103
in, for exanple, PCR Protocols: A CGuide to Methods
and Applications (Innis et al, eds. 15 Academ c Press,

018%: (19949 Jefertdd 8 @soenbpgunmmbmdetsmee bkl anshed © sofid
a biotin nolecule covalently bound to the priner at

suppetsHVia bnkkrs Betwete thatubleis doidsland dl sp)ﬂlﬁweppor rigfeddinkgrs

rimer with one
m@pg @pou(ﬂhlng@gpv Qs&?eﬁﬂg})ﬂlap%ftor Epgo%gl rec?P ctbﬁt‘i‘jonal %ouplmg .
pahﬁf%x%réﬁqﬂ et tHRkehCHIRE R 6 ine Solid Sibpdit cleavatie. t her
iTTustrate, detection of oligonucleotide-target
ridiz Yel@vable chemical
[Olg%:gm' I umﬁfgg%gh‘%ggggﬁgkﬁﬁgi&n%es(ggﬁgégneﬂgtlt%%g*s%ed ?, aeaae:nefmlca
maittie AR30Ed B ohgomﬁlegndes\ﬁi’mdttlsmmm supporainclu@mgggg an
Nat ure 30(5): 158, i.ch is i.ncor.porat e er enc
clgeR s Sag el ofifo USSP B RV BIT<RY RS PR FUDI G cgfeerol
ehRicohigionONereof NEL
alﬁl Cth find gp ecuﬁggﬁaﬂ? géﬁ%%l??g&t?ﬁga?ar get0 DII\IA [ 2 e ©
mﬁﬁnhy@aj? Bd cleevegl. with,@. g,taddpd cheamical -agents el estpmiagnetic radlatlon

per oxi dase ( SA- HRP el the
orc%lﬁywes | HYwitle ’W‘d‘ﬁss Faﬁf’%\rﬁ’ BRI é’é‘gdéﬁ r el?hb%
wfd&ﬁ ShY¥e BlehvEdRLirb@aded, eand%@ﬂih@ﬁﬁst@ﬂmnﬂg a\tmmaatbemealvm by
el ther case, subsequent oxi dation of |lumnol by the
nivbeasex adi sh per oxi dase enzyne results in the em ssion

of photons, which is then detected, e.g., on standard
[0a84pr adi oghaphy! fgehmsudihas f-meesapioethans), ditdodreiwh(DTE) apd

f t f t A f
OB AP A AP hoPeS ORRe i Y5k o oSl
1n%ﬁ§1@36?f111f'}h$ BEnd, hia@fis SenfiRnG othek @wasmlnes coﬁﬁ'b(ﬁmds

si gna ensities of the known DNA standards allow
Elctrempgreiic ahdietemetugh paelirgniolt, infiered ppdyisibhpkght cleave

tio
plglq}gafevtaglse%d h}\ﬁ%a e%is%%’ a]kcg%eefeghég_ %TE S Ehé_:i\_t or
e Agelan c 2@ ¥, %Me@@léﬂﬁﬁﬁexﬂ@ﬂ]/cﬁ@&@éﬁ@ﬂ&l:ﬁ@ents Release and
quantitation of the unknown sa

regtip¢iRrnt 640 bropatrgh UsiPe &8 ,ngag |°6 ﬁlgﬂr%al&ﬁelfl zed to
erformthe nethods of the jnventjon a%}l rﬁjre errggRs_

(1651 ' t he Arrasfbarcsibedize i@ SRARE TR INENS fEdtesiis,

R R ARl R UE I oo

simasasdusiyn V& atinber of@mmystapphmdhels d¢s¢ab¢m@dr@albetaﬁ?@ed
nplification detect.ion

I b
S A AP A v

f?ﬁ et 1dcaiRh Gl%oCﬁoU@IAg dnd ﬂIeQﬂcIeh @Aspects of array
arrpll cati oh probes or t he anplified nucl el c_aci

cbh&mcﬂbwami use. agg; alsg d¢SICdenlg> %Be@@ﬁ%ﬁ‘ﬁcﬁr‘ at (¥ 9§ép‘§hé‘t i on
UPYQB%#’B‘“ p%bﬁléﬂq gt Itsgrgerp h O e%otsyfgfrg(?ffﬁ] hﬂ;‘f‘locgegg a)atglgtfd)nucleoude

aH25 Y Ben@dARflysté) Bi@ﬁl@léb\hl@ﬂiﬁm&ﬁgg ndasy- weage@mm(m&
bi hd T©o tThe nucl erc acids. [0161] To

“Mutamityeast on daugsd Nagure Medignecd b2y 12365 Oﬁﬂc(ﬁé%@ Gspep Ehips
ang the Human Genome.” FASEB Journal 11:A879; Fodor (1997) “Massively Parallel

Genomics” Science 277: 393-395; and Chee et al. (1996) “Accessing Genetic
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optionally designed to include a oligonucleotide of
the invention (i.e., is selected from SEQ |ID NCS
wd2d2/0e4867 15- 24) or conpl enents thereto), whi cPCT/SG2004/000103
nol ecul ar beacon or 5 - nucl ease probe can be used to
det ect SARS- CoV anplicons. Ml ecul ar beacons or 5 15
InfHELESSRitRINBEDeALey DNSCAIDAR JclbntheT4:5H)-614, aDet aitich are
on" these general approaches are found in t he
inceperneddbggelcieneel herein, e.g., Sanbrook and Ausubel
Addi ti onal |abeling strategies for | abeling nucleic
aci ds and correspondi ng detection strategi es can be
VHIouiUCER] C, ACID BRYIBRIDHZATDOY) Handbook of
[05¢]or escamybrinaies ofoligdRaskatidds to @kwmangai SARBHEGV nucleic
Edi'ti on by Ml ecul ar Probes, Inc. g

acids c20 b¢ aeconrbishaddly ehpopiag él?eew@é)pn[am}a Ilg%ﬁl%%ﬂﬂéftlons The
R BB IR LRI S0 P iaed b cophve
wilg i Sis€8- a@d,watshhmgebncﬁﬂﬁﬁ-sﬁahlatambla dctnet)zble hmedssfona@my
3" termni of MBs collec a pair
bessethaBIaRes £ (tast SAES-Go e et Sepmupain cgngpr more
b @nd fi f

oSSy D PR SRR ety o
anmtemuiyendapr@dm &sof. quenching a fluorescent em ssion

of the fluorophore. For exanple, one exanple

[0 smor ophowerdpediticaily, pabridizaion hesecea chomptenupiiay basss ORDNA,

as EDANS or fl uoresce] -end and a .
RijdeRbHor combmaae IOy, Kshgnd WA tietis By g dariey of
cﬁ:laﬁ iBuilaf v Gﬁ?&%pefrﬂt@l% 4l RkdHiiaBbn, elecBostaii®étrength, buffer
rldlzed second nucl ei c aC|d t he sten1oF t he

cd\zﬂﬂadsmcmt an tlhﬁ lléd Eyampinpofetheemcangﬂngos wsréetbadsfiior] gpplymo

Thi | f.

pBge SEEPRETEY &8 GPeRnf Ly R AR ety Ripelf b

HIRSdiLN 0 Uf#éﬁ Ejé ja€d ba&ear@omm@miatiom 7€, fcﬁ?f)enods of
UBSTI T (RULE 26) WD 2004/ 094667

fr&@ﬁfosmo@@mg@mabwmﬁ lh@vr depgnging ondbimatyigof ithsrseapenge to
bcr#\écr){ 626%%?1? ngﬁ& figw‘g}é?,qgﬁqgc%n%@ Bhat | { *‘tﬁfcﬁ%%ﬁ_@can occur in

)l 'écu eacorr typically conprises
seRBndY drgonssc Hgrhdide odebecdndaibns bérheumc(ibn eTo illsstrate, typical
selected from SEQ I D NCS: 1-12 and

hytuidizatins ﬁ@%dltlﬁ%srf@f BIANE Ofitwo03BEIg S‘Q%Vm&é%?“é’ﬁ%’ﬁtt%% G
e S

1enfpRr 298P SRFRRDAC YN S 8fiuRIIGSs. | Rybritizatioabgetech mncletc ac1ds may be
di sassoci ati on of the st en% t hereby di stancg

fécililated phiog buerd suguesnETreEDT AdhEdalots-BEhad H Eﬁg§ salt solutions
(AT A SR alesh bty RRRH S BYTI P 21

E&%Frcg bigheSd @I%tﬁﬂtsdmmﬁtlh sidgle afrandedi U]gimg]ﬂrd[mnmsglch/Bs Rac &

10 established in the lit e and Nng
pemam %g@eﬁ?drwténhﬁrré%lf Slageésﬁ?%d nging ProleiR Ap Shjor or minor

t
mf;m eic a]c t% tﬁgémgg}cﬁélhsc’ oun%@hgﬂesr@ts{?&fjl%agémﬂ\@ld chemicals

re an are in Leone et al.
iKchaRivildbliesypalyvileddars pdotes-alkkong suhstinegstsuch as ethidium

bromide, actinomycin D, psoralen, and angelicin.
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anplification by NASBA enabl e honbgenous real -tine
detection of RNA, " Nucleic Acids Res. 26:2150-2155;

woisaoithosst7 al . (1997) "Novel, |igation-dependeneCHSR004/000103
assay 15 for detection of hepatitis Cin serun J din
i ylicrobiol 34:501-507;.Kostrikis ei al. 1998)

1X." Mo @T1dNassDsO LEpoNUGLEGSHDE, pARIAGH UiNfran

[0134] 1 €5 Ac T fBE ® DO0c. HaRHificd 2fer SHRDICobl mucic (8 2Bhe
eal tinme detection of DNA:RNA hybridization in |

sanhplvs miized @ the"'mehayds, of Keg Invensroads omiqnallyjlagelgd to permit

cerricactioueonusiE ar 5or el ifres ot Rk RLlpbe) gomve
an%ﬁa%hﬁp&‘?}%é A £3;, tdapemet utilZAdd dbr. anfdIFRS)ion and provide

signing a novel nofecular beacon for .
a detecthble signahiely.) 3 qusatifinble mighal).dl-abels HAY Be atacbed toja PIARET
. Chem .Soc. 121:2921-2922: an : I
Qi @ pTEEIEY 2P BN ey R AR o Deperifion e
typd D MbeMNeCHE FbeDeAORNAackeING a.termAnal(5” ddi Brend of fhagrimer) or
14:151-156, all of which are incorporated Py
a nopfterend anclagipés erd eFn bevastaghnddpdingatly dhroy gl hpkegs gy spacer amms
al so found in pat | {t.er : ) tamibie
of ¥ariqus §izes %’1@“%‘?%955%’6; U%g’égw?’gm%@pg?@t% bl Oseﬂr?? 1tled
reagBiftk Bslealah prddabe biegbrika omainingrimadtional grobpsgergudhiebstdrde
probes, assays and _kits;" U S .Pat. No. .agé1150 097,10
primpsy Emies)t eithNgEADETS JTIRE0G] L RATPRESY RELFFe
phAGh S ABLAC LhORLPLBRS chBNb A REAIERE, rbidasieeenibed in, for
guenchi ng 'and kits and assays including such_probes
exanplel PGR Fratbcolbiod Giidean, MabodscantyAppilicaons| (Inpiseteh eds,

2000), entjtl . el engt.h-shi f.tjn :
Acﬁp?rﬁié?rpgesén}d‘ct ﬁgPP)\ﬁ\ﬁX’bO‘?% %Osdz?%’ﬁta{rﬁ‘égib% ggﬁ%};\i : ol%lg@n _
mABh O Mt BBLAPIALe Prilyr fiehes enge The-t&dh ‘SUBSTHI AL primer”

SHEET (RULE" 26) WO 2004/ 094667 PCT/ SGﬁOO4/O 01{?3 . e
refle (5110 4]PTIVEST 3\ HpRIHedi fROTE BIQYn meJeesboup Githfaiq(ﬁ)’ﬁc hifsige primer

.. abel | £l enchers) can be
Orégfdﬁ{eﬁtzgfh\g%]%gbulélleﬁ&g%%{elﬁf fng%glugﬁét hods. Sonme of these

Hods .ar eser | Lk 15 Widizati
105D gonci B ErESTsPAS deiGhaGs FRRRAc LRy idization
dubRx8Y RidPESHABD O ClEATRIint @it pswy aisingll lemzne gagent as

ol i gonucl eotide/ PNA 5_s i S 1.Rpes. usi n
cestritdan oM RaRead) Hisbi 4Ol R AP 4 ARG P oh figcorporated by
reﬁlrérgzg,rblﬁ‘ala@ﬁ’iﬁeib‘ijeeéor&‘hex%m%. FoliBeMmetybiidiates GMmE elgonucleotide
syn

esis or by post-synthetic Teactions which have
witke ée lakesa taipet DY, dhesbigie modecyle attpghed o Abfctapgel RRYA 1S

(1996), supra.  Aspects relating. ) t Syt
copiiteieto e R RPHN TGO RbRr BOLT ditidste (PEEREY PASLR T, e
1ag%lt BN cfi beabbeléd 98 horsBizllish peionitake @Grécignibetedytelivhénating the

robes Synthesized Using A Novel 10 CPG Supﬁ‘or.t ,%reth
scpbiate cPojuDetietsiersi hgtibenease spRseAuH) CXIGRHAR o1 Niupgiby the

Aci ds .Res. ..17: 7187 - whi ch:deS eeh RYn
h?@?’%‘?&%}hge‘e@mﬂésge né%a ge(]asﬁ@%lé]\rl@é g’glnslsﬁ)g of ?ﬁ‘tr)treg% uced to The
datdienBYC| @altdndes arorkNAgrapky film. Be insinagy af the signal is a

controll ed-pore glass. c to,introduce, ,e.q.., the
f@g@mﬁ@pNé@p@ptityg A series o?blIwAnstandar S confaining knO\gn amounts of

7Sl %‘Q Ebg% QR ZAREsE or ShtrE QAMlowRinfles. The signal
Dfﬁggi%ia} or xg(rgrg)l g t 0e qolﬂencrher can be added at
idtdiRitRs ofn@ kdbwn DNA standards allow an empirical determination of the

functional relationship between signal intensity and DNA quantity, which enables the
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15 ol i gonucl eoti des during automated synthesis; a
succi nimdyl ester of 4-(4'-
walenabsbam nophenyl azo) benzoi ¢ acid (DABCYL) BemysG&®04/000103
used when the site of attachnent is a prlnary am no
group; and 4- d|nethylan1nopheny|azophenyl
(
avdfpiioliod e kR e ?&H%?‘é"é‘;ﬁ%éﬁfﬁﬂ;?&;’?ﬁ are also
optfdrdny 686N patoiethembatbaliseé thd invertienohd gomeateiredte dede

either using a 20 fluorescein ghosghoranadlte t hat
referepdea cibed berein @ne/9s enerally mop or by using a

fluorescein dT phosphoranmadite that introduces a
[016DY)Ior escAnp amla@teynatbocéfqrﬁlym@mgw%ARﬁr%V emRligonsicar bg used

n %g@%gétlgﬁlgg; &a%?rlg)glcagprr?agﬁle %é@%eorgglrﬂxgé‘%mhﬁﬂ&tnog Yetection

withhHBH U a R8P 5 ’-nJ&éarséled)'b@i @Eiedﬁkﬁrﬁ@f(}ﬁterba(a'filﬁ@dyesaﬂetfaehon
I'ntroduced during autonated synthesis u5|g% a b 25

of Iabels achtorged im@ml@cﬁmgﬁﬁwm paplifgdnwicleic icids
t f h
g St Pl AR o AR S pHERoR B PY B A ERREEHCKS

froRt urﬁﬁé&i’}%ﬂfeh RN MridizatiRiribised askale(t.d. careay tammassays) and/or
group; an iodoacetam de of tetranethylrhodam ne
deteotiny ef¢eeandarygargsnisdhatibing 9ihe PuRAef a60hi ocyanat e of
t et ramet hyl rhodam ne coupl ed to an am no group; Qqr .a
[oxs] f onyI ahlfonhqjellmrarpea molacalir Beacop 9pR g npeease probe is

op}lgxgglpfélam ehcgl *Jde a 511%%11{:]@&%& Cfﬁtt#;keﬁlké‘mﬂ;n ; Qe &elected from

conj ugat e i gonucl eot T des or
SECNIS Nom? 1be dmrlIszél@ @r cd;rﬁpldﬁxsmls elibrete), gvhictypokeicglar beacon or 5°-

S TP SFEET ORI SN LOTHGTROB Il beacond 8 57
nuags/e%%g%eo g&%d thAHEDE10AY. VIDEhiRS o Bk scCORBRI §ppbaches are

I ers produce standard and custom nol ecul ar
foxhﬁhmohnsx;efarﬂmeﬂdﬁ&@@u&&&ﬁmwp%éWWh)Ad@éWéﬂl labeling

Resear.c 0 Ltd
sugseRet fedearorgeardgend feePikEhe Safhion iRfgeR fon ve
fo&ﬁ@%%e B Hﬁ%ﬁmd (2@@3}\4&@&&@@0& 6EFlubfes @t Rebgenid Kesepahy
and 5 Goril LLC
Cenicaisisih ERon A MPIC LU 15P5% 1. CHgee, (ior Mg
mgorgﬁrg{éh%& re@%@,g@ns are al so commercially avail abl e,

ntinel T'" Mol ecul ar Beacon Allelic

[Oaﬁlcr | m %%} eglﬂarl%etagf(grs (R/fﬁ ﬁgfeach%%\ﬁgﬁ (fd-d%s t]&lléﬁ%d 5/ Ve alBtite

i ous Ki rom Eurogentec gl um
deddiiof @it @eantifindtiored tdrgagmnleﬁl wsdsi(e gc ¢arBat S(A]R}%-COV amplicons).

Tlg%t) 2@5 %:?;ggnm & ](\)/g}ssqp?lpgfvg}yr cé)arLRrge gwavg)f %gn?tbeg |wl}1ﬁ:}h%onfers
thg> %e&%@@ﬁ Wik %mﬂeh@B iMe|of h@Ste ARYRI RattBEHeE to a fluorophore and

- nuc pro es is used for detecting anplified
thSARS: Battached|te k quanhdsmolEhds eapapie dmpenpint Bugpsigst ng

er%g§9ﬁg?t§gzﬂig?o§h&%g Zgga ék@ﬁé?é’rgﬁlf geqtp%#) %uepche mpalr can
udeld 'fﬂ%g&rﬂo?@ﬁcﬂ 8s EbAIN@oi MuREcki@Ne Ehah te0sTnideas atgiencher

guench resulting in
such as Dabcyl, e.g., on the 3’-end When the MB is present free in solution, i.e., not

hybridized to a second nucleic acid, the stem of the MB is stabilized by complementary
base pairing. This self-complementary pairing results in a “hairpin loop” structure for

the MB in which the fluorophore and the quenching moieties are proximal to one
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15 unquenching of the | abel. The pol ynerase only
cl eaves the gquencher or | abel upon initiation of
w0 epliiogat? on, i.e., when the oligonucl eotide iBChsard4/000103
to the tenplate and the polynmerase extends the
primer. Thus, an appropriately |abeled oligonucleotide
ano"i‘ﬂeq 1Py &Fx?ﬁ%?ﬂ&f) Wﬂlﬁiré&geﬁthﬁolagﬁﬁ ricBéFoynie ieasophore.
ctivity can be used to detect a SARS- CoV nucleic
Thearolo;i ob fhei molecidsit heaRautlypicalipcdaRises evl abgomakbiydd despybed

I R
is atcg&gﬁ‘)' ﬂ“&)rﬁ\}%meﬁt@@lt eRcRoMRMetRiddNg tHehatoeNSARBERIV

ariety o co texts, which can be  adapted
nudl@c acidgsueh thut hiperi gizoivef dmdoaptdm@d@rmésncntbre@emwm m the
Laur endeau - hased gene
g it GESSRRBI hrisiians DECDL LRGP Iy S oR BT
e{gla'izﬂépfﬂ)rﬁ @M%théra"f‘hlisyrey‘dl{shn LR RLIARS S the ﬂuoroi)hore, causing an
aploi nsufficiency” dip Chem 45(7):982-6;
incteass mritteaescenceaif the(MIBO9) " CQuantitati on of MYC gene
expression in sporadic breast tunors with a real-tine
[0168Y er se Deafis cafg'armnpstaﬂﬁRi asday$ ofmekingledusing MBs are well

2759- 65; reuzer, . (1999 .
estaIGHf y6F BITTERRONG oF 6 Sl BRaATIIE B cogpmercia
reaggﬂ't s@@rlces f}t{rcrfh‘af‘détﬁmgﬂrﬂﬂh%etﬁ@(ﬁ(&mflﬁ@%f&hﬂe and use are

9(13):3171-4, al “whi ¢h are i ncor por at ed by

founéf ege m:béonefoalf 019(95)3 fMplerulat beacen prokengsimriyed with

om g Ay ACRA AR s R A AR R et

AciBIRs Pra 890-31 556 BE@hleDaINQ9927)NMU, hgatlon dependem PCR assay
- (5 FAN) - AGAGDCATGCCTAACAT(NEQL ., 3 (SEQ LD NOL 28]
for Qgg:_ctlg;y pﬂﬂg(,sﬂggqrm( ool deppinkis et dl.

J an e e -
T RO BRI e ESE  r  Ti 0

122%1rﬁmﬂ<e1 et Bhe1938 t“Bualitingd dedension o0& DOVA:RDY A hyhrediedtion ae jiing

ooBEUEEL 90, SR, 83, RATELPSTE DG4 6 o R

mdl&dul #bBans frQdie RIM cSimih iR NN Dk e B](aéct}ﬁlxod&@ g6149c5B; Fang et -
ents are arrayed on a solid sup ort wher n

al. m{%} $Desipaipe ameverpviF e bepcanrer %ﬂr aceiemoBHiZe 5 Pi\“’s

hysﬁl&zaano e Am. rt%feﬁlogsf@qah%épbyiz %S I\I'(Hieas%yﬁt 8999)

et ect or .
“Mapegiex detetténm, ofesingle-nidiattidd et aios dsmgdmmlgmt}at lweemlS” Genet.

LT R TR AT OSFR AL IR ARE, e

Mﬁ%ﬁ.&}m@n MEusese kb eshnd O pMeAhREraled, @Ueh 45U BdBatt Nen,
system al so includes at | east one controller

5 Qﬂ@e’ilﬁdﬂnyly 20010998 tasByagh et Al eendide @ CPeiectalindabednsh dug] ganformation
R e G T O
(Nl e 21CN00) Rntifhe] “Maieit &id HOR€ifn frobesdimeing non-FRET

enbodi nents, at | east one contai ner includes the
flyonescence qggmc(ynno and kits and assays including such probes” and U S. Pat. No.

6,037,130 to Tyagi et al (March 14, 2000), entitled “Wavelength-shifting probes and

primers and their use in assays and kits,” all of which are incorporated by reference.
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15 detection reagent. In these enbodi nents, the system

optionally further includes at |east one thernal
wonadloatcer operably connected to the contai nerPeDSG2004/000103

nmodul ate tenperature in the container, and/or at

| east one fluid transfer conponent (e.g., an autonmated

[01s4pet t or MBebpdndniale. gt rodiges, encudihglthibse abaked voth fiwcoophores
the container, e.qg., for performng

or guasichere) camibe santﬁsp$1¥qdd§tngo€ﬁn¥%19ﬁ?lqu%t§ n‘?Sn o§%&? of these methods
are ‘fféﬁ‘ aegefurther a 0ve20F(¥] Qg(ggé)le E&%‘SBL&E% W{;ﬁid@ éllumelc acids

I"'e’ 'systens t € optiona 1 ze

(PR P& @%Bﬁh@@iémoemﬁeraﬂllsﬂ Svalﬂbh:gautdmatadl oligommckoiidt/PNA
det'ection reagents described_ herein

Symhﬁisgﬁ)ma@ll@ﬁtqSm@éﬁ‘ﬁﬂl’@h?@ daégtle ﬁ%‘ége %‘éqcéﬁ‘i EdE r om
ollg?nucgerog &rOI;}@Af %lll{ég ufhg autirtk PR sislortsy FHafs Mﬁgs

enent's ere 0, sequence specific” ‘anti’bo
rea%f16n§ whiE hetebeed dgscribad bifghet s@y,cd g Thgs ysd Erarfe.(§996), supra.

ght Cycl erTM RNA 25 Master SYB ect i onz) or a,.
Asmgmmupém(yrl hesis gf Wé‘ﬁomiﬁ CEWI@PEQIG% 3|cappisO pe Eopynd in
Ne%%ﬁaﬂhﬁé? (?g%}gs BifeficifaPoli m%ﬂu%féo(xh@ﬁfo@@@ﬂfﬂth@mzeh I\Qs;mgaA Novel

system ch is avail fromth
CHGIBupyext Seer Alole Jloi et Birgd BaseTé)r, Mantiosi” Nm:gW(CpQS Res.

De. ich ilable f
T L T T T )
intBAulcfd t00the Ehgodu@}égﬁgés% P‘N)’[st 8! @r bp h@l&ﬁg@%n&onm @lasOr

comput er readabl di um th i ncl udes a data set
cohumait todonpdics esg. athp |qu¢rmhmt - gofa Acﬁweabxlwr@@mhﬁgéen@rﬂaﬁvlfonyl

TUT.

miie CEFboR bob T ampl: sty SR el dRABES ond of
0lis8AUEALSs bivalg o ashomtheks; mn&rnﬁmmi e«texfof 4S20Q |1 D

' 12 and 15- 24, a al | [ | .
dimpethy W s P BRI e ek (OATAT LA Heatseq el e site o

e, 1

st SRS DAY drling Bl B Ry o L o
mammlﬁh@ABMlamn beTyspd ik the sith @f atrebmeat isgrsulbpiv 810VB.

abl e nedi um fur
SRt RaLios o S P ot T o B ARGy ysine
flfoRdEReih Phosphacknkidete MR rdphacesT: hﬁuc&&dsmaﬁlnmﬂswtdﬁes ioz By using a

accepts_instructions from¢the conputer or

flyosesqeip|dd” phogphprmaghiedthatierdugestd 1 es&F’t“e‘E?letysi}ﬁttf%Qdé“e

rirf via § 19ker. AR a ﬂ@dr?sc@irnqp&etﬁqs el miRdi18stibhat
correspond to one or nore aracter strings in the

jod@dcatosmidofEosgrimran wywnpled tan elulsbcsihﬂrﬂro@monent s are

10 descyi bed f ct.o '
Tareleraotscon SR B B Stnbed g B G4 S dhis using a 5-
teRadorolffhoRsceil bﬁ&pﬂ@ﬂaxﬂa@ﬁ@@ﬂﬁﬁfea@tﬂﬂﬂlﬂﬂ@ﬁho@é dérh&tives and

system (e.g., in container, on a solid support,

thelr a:especthSttaSmféittéﬂgwallt Hl@é{dééltf‘ofr%@@ﬂmdy)a?sé“&éﬁr onal |y
c U%' | Z algmbe 6@ zl?ﬁfo)sgou Pdd tldsagpﬁ‘loﬁlo %{g)?égan 1%}§§£c%{5§111de of

ence

tefré‘x%t‘h?ﬁhd)déh{m{e ccupledrtbanrciphydil grohs; amtlsoxblocymme, of

| um nescence, or the like, Detectors gptionally
temp@@hhqﬁﬂ@nm cqppled to an amino group; or a sulfonylchloride of Texas red

coupled to a sulphydryl group. During the synthesis of these labeled components,
conjugated oligonucleotides or PNAs can be purified, if desired, e.g., by high pressure

liquid chromatography or other methods.
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plurality of signals fromupstream and/ or downstream
of the performance of, e.g., a given assay step. For
wezaapbsse7 t he detector optionally nmonitors a pbar/aér00y/000103
of optical signals, which correspond in position to
"real tinme" results. Exanple detectors or sensors

(0169 ude pRQLAIYIOE bdthin@fcidl i SiersFrbadersendardamiicagtbm
sensors, tenpefature 20 sensors, pressure Sensors

ms]eaﬁmrtg,ac«mnmuhﬁmg Gy a@ens(@r@chenaﬁlﬂb r@“@eﬁéﬁaﬁ’rhspméﬁ‘ds

he ik h
Lig ot ek eBib ReveardR Coreth (A hrinieB s hafear PfisOine a1
(resb et E5R) gdﬁ%@ %Idl%%@ déﬁiﬁ%dmeagmlmalny (Mifnen& Yis{ #ivec.@m) and

tie present invention inclfude nultiple detect or s.
G{)rﬁlla?@]:ndﬂmce Istpiémlﬁmcde@wpmawmjepébt&a mdighhyilizgmolecular

optional ly utili S .
beglaps Breals CUEEDI ARALE S0t FS g S PED Blefr Beacon
ARTISB1sOMmIRAE6H KOS $RRES trRagenk YDA BSRCTAY af@ 0SS RIS PdM a

phosphorescence spectroscope, a | um néscence
Elspg@ttw)%/&@égnml sprgentepron binst lepgenBigpaesadt efTheand
Na? | ike. Various synthetic conponents are also

PH4ISSOgSP- QR Hdpted for, use in the systens of the
i nyention, inc)udi ucl ei

aut gmat ed
[0§9ﬂt hesi ZIé]rC§rtalél eénbo%frgentgﬁﬁfllﬁ% éé}czrr?]cgtota:l}gv% 8 realeIlme PCR assay
sylehf@arnkRatd SR 48565 -Rededie pribRs isRte tlrGetecingamplified
syntheti ¢ conponents that are” optionally included in
SARS- @gi‘énedsxcotlds h&h¢savpsiemsapesrie by asogitbleendogerdys purlgase

G055 G U PSRBT BT he G BE ReiLs o

oligbsihiEldomd ¢l thdmabytiinsthattomphees, thtignowehertanBrset, reolliege
Publ i shers 51998 and Currell, Analytical ‘
NSRS e 1D, P ROBVRERRCCPEh SIeAYES 6 SEEpgher gplpbel upon

inftRioh lof replRBibnVd L e¥nén $eRSig ohiftSeotide 20Dund RO HR tehprety a(i]Ia the

are i1 ncorporatéd by reference [0173] The systens of
pdilbamerass/ extebdsrthapswet. yPivsadn appropsiaiedelabelad obppmickeofidg and

BB REA B PR KPR s
CBVdHcRIOLcid bf mtedlest.r REA figte RORPEsTRIOE Malyaisthy) e @f, ARET or the like

systemto control operation f the conpo re
(s anien cedl ne Tghies Br1sehes R R UHIaY 4T § el amanadectmiaue for

re%I IxIP)@ ﬁ’(ﬁ@mogﬁ&%ga&% 126 b Q86 3 a %Xﬁé‘rf BT EAIBAS Mih Ehate

. to receive data from detectors,
adapteefﬂ)en$e \amlmlﬂmrpro@g whdethodsrdencrbed kertin (s4ge Laurendeau et al.

ffect d/ 10 f
(](9%8} ?-I}I‘ﬂ?\g Iéé]? é)gse(@(eé:ﬂlg Esé?gg gss(_aﬁz fcgre cI1c Ié(vee te unlggrtm nIr xt)zﬁs
fRRFY Sincot fagfly WIVSINK RRIPRPEIThSuiisibRye it Chemakbr): 982 6;

coupled to an ap roprlatel%Pfro granmed processor,
Lowiepdeauret ald(lgﬂ%?)a ‘Qepapitation op MV [gere ‘F’fPF‘%FlSWBtlI‘ sppradic breast

I I I .
WGP RS PR PR AUBAE i Shlhst s s

ahdl K@éuzelna 2. Q19995 Light Cydidree chpelogy f@nhefudnhiesien of ber/abl

instrunents i n accordance with prepro d or user
ﬁpaqcpmtra@snptﬁqCamﬁef Rmmhé@@éﬁ@ygﬁt g} %ﬂwhﬁnﬁg&lﬁﬁ?’%‘ﬁéﬁd by

re er??nkeghei%%{t dr SR E o MY 5P B 'éE’sreg)trobes IE@'GI&QHII@H‘[%]} include
ort is informtion’to t ui t

SCQ@E@QM)BKBUEKRCGQNEWETGQGCH&AGTAJ?V&AGTGPKLATG(T%@ARA)

(Phosphate)-3’ (SEQ ID NO: 27) and 5’-(6-FAM)-AGAGCCATGCCTAACAT(NFQ)-

3’ (SEQ ID NO: 28).
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known in the art and are avail able from various

comercial sources. [0174] Any controller or conputer
w@pdosomsbt y i ncl udes a nonitor, which is oftenpCBSG2004/000103

cat hode ray tube ("CRT") display, a flat panel display

(e.g., active matrix liquid 20 crystal display, liquid
Xcrysgxag'rgml ay, etc.), or others. Conputer circuitry

Of ten TRliaesdoh A1sd es Wy 6tBmi fBF HelE@mgBATES 0WY in a
gr ate clrcult h|ppS SucC as a mcCroprocessor,

samprm (Bhe systemrificodesaine ouirtoss neoielc atifl deisclioTHEagRass ag| degeribed
opti onal |

cludes a hard di k dr.i a, fil di sk
hegiip (ot Brokr BRIDS JR0n Lo arowRsIs atlipyGes fiey SR8
n’Y\? dJdian th&%c@@m@@é’te&ﬁdﬁ%agé%m@a@@feﬂ%Qrs@hd su;g)ort
enents. I nputting devices such 25 as a keyboar
winbersen ofiteiso el laye providedim dnsror mmutomﬂmmsae gs &1 assphigse

| 1 ust t d.f bel 75], Th
pedGrpt B oryisne 4P e Fnaegss L frs ae Bsr LGS ¥ or
spE&FGhALN BicY Rkt deteBtS birds fg&'ﬂ\ﬁeen%dc&@d adids Mdﬁ)rfaﬁfpﬂb@fs thereof

user input ‘into a set o araneter fields, e.qg.
fra@ithe &ampltnartdhée fredleic @¢id piet@pv@gfeamu Oitlies P IGEIOTS S described

PGPSR - S T TRl A b

co'nH&!tédebtth@Baedt@r mnbﬁﬁélﬂ@ﬁxﬁzlﬁm@uagemfomrmstnambus:mm@at
t he operation of one or nore controllers to c§rCr§(/
cogigRGT e g igtoctqdry the detyctopit @ AT efRe L o intRe’
San{é SG2004/ 000103 out the desired operation. The
nput er then receives the data from e.g.

[0?&@2?[)?/63’@ ?Ct %?:Pa odﬂl?f!nust,dgﬁexgt %Hé d‘ﬁgﬁlersi}{ahgépthéﬂﬁjdelc acid

rovi n a user

delm&h?r&a@@ﬁi fip thHEed embedinsats, thha-tstdmband)rmllwrfuxttlueatumudes at least
“further controller instructi onh in accorgaf%}

Orteﬁéermaéwﬁlm%@}?eréblej connggiaq tQ AheComtamT o Pﬂj’ P *amp?rswre in

Easl SRPANE &rah el domifbnti (818, a@b@®mated pipett
thgggfg:a@%g ﬁ?/gfrqr?tv]vefg ht scal és gr thﬁgml [ k(e [80176]ma'|'ehep]pe o

etcy tiptitrensfera fultdo and/gr from thocqntziper, e.ggdorgrerogning ppe or more

%c Wﬁ]@%}@@ %%M‘QM% TMzo\(;\(’)"?“i/l.OV\B

%E(N\S TM LI NUX- bas hi

[0‘58 PC, ;ﬁar@,ﬁpsgnbeégglgy ;(weacl f)le SWRAMA pare oﬁy?aﬂvl Lstlhzed to

deTB& [HATE)-COW nhleft de0ds @mwnmmem |daiebtyoramagdxmeecnbed
computer, which is known to one of skill in the art.

hatiar(dar, @ha@me@pd@wmp@wgéwe@&%sweksgteaéwan Hwe@gvsqqqglstmg

o ST RebF i T g il e i
axﬁﬂfoﬂﬁd Sd‘ﬁﬁi"%mé ge;\@g e{,ﬁmm eaﬁwowswnmeeog i L@;@ﬁl‘dﬁ MOEETFA?]

tt [o
Maciee SYRR GrecpReisaisny LpRS BRCGHEDA PRt LBET b
H‘x Iﬁlgtftcfﬁg Roé%flﬁl\elgﬁc%néécé%ra%ﬁWndlahulapohsnm)uh UMENEX 100™

vwWr . “regutos'r is rmiig
s;kxevﬂ,mlmrsmauaw frempls Birmines Cpmpovulqu (a\usw,JT&h an ABAuL

Pgﬁfiﬁ@ eque e o %rt]lglp gégconsh)é:gcl%g\gadg ol%%f glsed ﬁlosystems

(Foster City, CA), and the like.

[0170] The invention further provides a computer or computer readable

medium that includes a data set that comprises a plurality of character strings that
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Vi sual basic, Fortran, Basic, Java, or the I|ike.
[0177] Figures 4 and 5 are schematics show ng
wo epn@ssnt ati ve exanpl e systens that include PODBG2004/000103
devi ces- in which various aspects of the present
i nvention may be 20 enbodied. As will be understood by
coﬁ%%ﬁttb Qﬁﬁfr;ﬂity Af sddRedek tifat ebrdspend @asiHRi digsore pf: GEQHUINOS:
erein, the invention is optionally inplenented in
1-h2putineT-84 rmibeiantediytidentisal varansibeagobwberdimin aiant has at least

| ff t. ts of i i ; .
oGl pasiencrdp R CeedSgaT 1 B0y Pen Rt g FERbRfheh of
S b Nags:UNEe st P94 bid thaSadkidt, TyBRally\MBOtoMputeror computer

conponents thereof may be enbodied in a nedia program
readzbjromedinm(ferter ingluddsxs dupmans ¢y athedrrs saapleq to 2n output of the

containing logic,instructi cps and/ Qr : en
PG FREB Gt BRPomt ol o Bie ket
in§iRMB s frEAUBEcdH | ltexd&\ebﬁ@uteo @510 Fedane,ovidin thstroctionk direct

I nvention. As w al so be understood in the art, a
syhihesid ofveechi coneonteara prajempgleie acidsdhat GenepRad Hagney more

delivered to,a,vi I [ i L&al
chaglef oS o ek st B Gl BRI
JdecOmmbed f0HAE HeR@.C I nstructions may reside on a 30

renote server that a viewer accesses through a
[(ﬁ?f‘]‘mni CapbieftofiBed SR dnte @ f®tedt Qetectaminlsipadlsgpredueed,ary., in or

conponent. -64- SUBSTI TUTE SHEET (RULE 26) WD .
pregdval 00 ABBITr ROTPITIO 04 GDLS (o IV EMtiAep P # Selif SpppoTt,

£y OuL e, 4 SEenBLLeAl by, | i #0Gof fke.in th
et S PR RE46 il s PR Y SUBRTRY Blaplidol Spip these
sydtegnsafesdcalelyy, MorseaticedphoSplidrestandey radicietiaty, ebsofgace, :
and/or_ fluid transfer congponent 404 is operably _____
reigRmECTEer, BN EBTERACe P WO0 G HOGOE VRIPIE ROt ShowA™ i © -
plﬁka@fgy 8f ﬁ%nalgﬂsmgst%% &d/@ovirlsttbdin bf BRYeSorBaRBONRNY,, 2
5 404 typically transfers fluids, such as sanple L.
giakn qssey stepoFipyr dxeimply, theldstastpr GRREpagiy\monikgss # phvwality gf optical
nucl ei.c acid detecti [ t. ans 06;
BB T SR s P peraal FAaEn il Ak EO Exafpfh detectors o
seé¥3bis e @Spho®inuliiplis tetes CCCDedralygropiing] semsoay éunperature
thereon. Thereafter, detectgr 402 éﬁgicallg.de ects the
SRIEPTECRIAHES SPIfiRIPE] $e8SYS, COPHREVEY SEROTS: &APEESiFieciors, o
ike C ! aie! PSHREhEROS dpfighalyiesdini iB€orporated
llgé'tﬁgc&g{fggﬁgggggff{?des 1gggttached t(g)ti)nucall gi c a:g’: ld rp_
imethectystoms desigbed haeinaOp08alky, tee systeamsei UropIeSaRh HWERPD
.steps ar.e erformed to wash away non-hybridi zed
1W§}H%é?®tlﬁlfidg§wl‘)f50m nucl ei c acid detection reagent
array 406 _using fluid transfer copponent.404. A .
(G3  onaMge Sl EREITRAC CrgB P arSs oAty viaeg in hese
nfect8shante HONREAtRLing Aetectdr | Mentision spectroscope, a

S’g@%ﬁ?’l&mﬁg’ a’ hyebriadi Zati on aslgay, etcar get S]ARS- \Y}
finorEseince sEEicdescop atphosphordsténsd SpeslRecApabevBHNasSesE| mer

DR B b Gl AR 7Bl L, PR Rhec

ERPBhERELE 31sb RATLA dr adebRdFON bicCNBe Hfstdnesfahe invention
anplification reactions are then typically

indledisg erg. cantaroated ey d¢ie agidisynietieset cdh TPragRbRsiZNg Y
oélli%gnuuc?éort]i%es' described herein. Detectors and synthetic components that are

optionally included in the systems of the invention are described further in, e.g., Skbog

-62-

SUBSTITUTE SHEET (RULE 26)



10

20

25

30

fluid transfer conponent 404, as descri bed above, to
performthe binding assay. In sone enbodi nents,
wheodiongeassays are perfornmed concurrently w tPCT/SG2004/000103
SARS- CoV 20 nucleic acid anplification in therm
nodul at or 408 using, e.g., nolecular beacons, 5'-

et zﬁu?hﬁégﬁs Bf BRESmeRfal KRBybiE Y EdhaEacompBrae CGoiquePadishers
omthe group consisting of: SEQ ID NOCS:

(19]98;1fzndaﬁuirrdllsm]ytaalslmbtsmmmtatm l?erf@mﬂmp@ﬁhar\aﬁt@naws and

t her eqf er th a S
_\_ll_bgﬂ{thy HEY S0y F@Eé%b@ Rom RS 1 ARb bt PO e,
onpl ements of SEQ I D NOS: 1-12 and 15-
[Olﬂéi i ant . Thasy$&Be0 tﬁ%éﬂ}’eﬁ%‘?ﬁ aso ygicgy éﬂ,‘f‘iﬁire C@B‘éo@éﬁ that e
ect abl I e fd
ool TR LB PRI AL RontRbl pitOtomprpens
theﬁﬂlﬂﬂ&dlﬁh@u ml&trsmﬁﬁrmtﬁmﬁédtgg e&tbomf/shq syfstermreot dophrol operation

appl i ance or_digital_ device 500t
of md:@frpp@gas a]gloae q;ggggf@é]ﬂy gﬁﬁg}llgqﬁre tgﬁ%etrggé cﬁ:gg(aenher as
sel n:ﬁé Pﬁltt ;tE]%rq F‘S}qg%ts Q22 REf G, Bt WO Fdec RO dhta 3
{7'6na e connected to Server 506 having

de&@tofrs Xceeffema dmda(oxsx@gulaa tgmpabtudm|th@cm®n@aﬁ0ﬁﬁe¢t@aﬁ@ér
use those i nst rfgctl ons ver

reguéqu: gmda%ovgl Hyex izemg 681e1:tﬁ5 {:(P]rgalg?rls or tlg efé% o%(g/ntrocf]e}s atr?l'ii/or Pther
sygtﬁgg dgﬂ)‘ﬁ%ﬂéd@ﬁ/ar%mrﬁa}l? Sowpled @Gh GpbropARRIyEprograinhedd may

y the invention is a conmputer. systemas -65-
pr&igBST, COUIPE eSHEEITal (ARVICE cg@)hemfgx@xqmyogg@g]gapce (e.g., including an

PCT/ SG20 4/ 0 L)
anglo 10 QiR AE R et e gy LR p RO B RS, b
th&dferansh cIphdse isshrufienistin beddid@ncdvite prapeelirambBd, or oser input
fixed nmedia 508 over_port 504, may.be used tq.progr.am
IngTREHORS, EFEIVE ﬂ?‘drﬂ&“ﬁ%‘yr’f‘@b’l“é%ﬁt““&‘: Uy RPES B 5 Y AT or
mﬂﬁgﬂgtte'aﬁd ﬁgh&lhls mﬂﬁgtﬁcﬁl tB @}Ekeusexs odiifhb Rl @hGolyre ard generally
tic ne or the lik In 5 specific
kneminaditheeart sd atrhevalhbbrftqrmﬁarirml,% chemaaaldiosEefn whol e !
orin part as software recorded on this fixed nedi a.
[0DR4UNI CaAiyoconpotler &lebmpater aptanabiz g edts RENPHIOL valmplyls often

T

crg\ﬁﬂr}ﬁﬁﬁé}p MRy N @idpYay, €69, dritvind. | Compteecitmiltined oftan
ole’or’in gart within the circuitry of an

plagrdlin e &ok onhighiciydes npmersys tteeted F%?J%’&Chcm%h B a 10

m cirﬁ&grh?ersr%)arbxlngmogg ]rgﬁlg%C 'cﬁgm P!n@ othéx@ WEBOi%E@%Et]O&h?

indhdes $hao @&hldﬁlvd esfloppat disk dramgm h@h cap#mtghcmayabu)@dxm‘@e@ch as
to create an ASIC, or PLDEJé ] I % Otevices such

a picga eSO RO Mnard %ﬂl%s/?ﬂnh’%%‘l P %ré cley téh ’f‘PsP ST

aPRpit RoBenyer BiRee t
asdﬁ?‘{%ﬁ%’%f&élg‘% g}?ra(?]:ag gﬁ?ﬁél zer 520 15 a: tl;or?%o;ens

afedllakitgicdahrticlebeloav. 500 Duri ng operat:”.”. automatic syn
is synthesizer 1J UL .Il IMLlecL Uto uiguui J°
[0175] The computer typically includes appropriate software for receiving user

instructions, either in the form of user input into a set of parameter fields, e.g., ina
GU], or in the form of preprogrammed instructions, e.g., preprogrammed for a variety
of different specific operations. The software then converts these instructions to

appropriate language for instructing the operation of one or more controllers to carry
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520 typically receives instructions to synthesize one

or nore priners or probes that conprise a sequence
wa@edoaov4sd7 f rom t he group consi sting of: SEQ | Dpdd2SG2004/000103

1-12 and 15- 24, a substantially identical variant

t'ger eof wherein LFe variant has at | east 90% sequence
ouf 1he Jesiied OpErappR bhe epmpytes Ressreceiveplhg data B4, and

f ey 5:24 and the, .

e TR, R nat eF S, ar PR ahvod, o puffoes i
in pyser vedegstpodifayintaglor dsvsitha da@Ao aiid4te furdhe? @OMEGIRY instructions,
. readabl e me%igum such as fixed nmedia 502 and/or 508.
1n 3GCOTARPEESVILE IS P OSFRBHDD | e SUSE pHICIEroding Birid flowgeanletors in

_ . i L& FAs, ei ¢ acids,
resp&nsd to f1R4d \Vaghdt%?el 1%%%\7%@?%% a\ée?%lﬁ Q?%]eszér ¥ fé]‘iﬁ

etc.) enpl oy Int € pres & invention
opt i ackaged in its. escri bed )
[01;)((3 ein, g%nrxu 1k %ang’gr %Ig'dgﬁjg:c(iﬁ?tf)ﬁx%@d%mlgm Ipr§penpatible
DASTY 0521 WANBO WA MY WINIIO WS N BN ey INIAB 98V nucl ei ¢

acids. In addition, the kits may also include

WINGQRISPG ™ HRHIOW $209G BhWINIDIQ WRKEF Y AL e ddsed riamhine, X
MA@N’ﬂbﬁ{ﬁe'PgwehpggPﬂ d Ufﬁklbglg%d @%g{ﬁl?]g;“ﬁ\thllogﬁq%vﬁﬁ éqgrgla)ine) or

detection,” suc i d supports rs,
othencbnmuen edsromacialysivanatas dsmp@sr, waidh i knbws td SieldfQRS in the

fgr gongg@{[i ng the assay. Optionally, the nucleic
art-ae PY I R PR PPRIERARSUCH 48, W0rd PepaeguRIsaiTe e, Microsoft
Wos USSR ISWBFIHek 6@ 4R T i
(RUE 26) WO 200470 sl §7e§&§%§ﬁ%%1%ge%§}%§%%ﬁb”ﬁm
suchae Mignpsoft Eyee! Bt quelViatten Pl ™Y pardiatabhseqabg@dms such as
. . SE 1hy ildizad on.solid  supports.. As another
MiGhoR 8o T Radof 59 ¢80 B2 Bt BABEERT b piy | Shdyre
for perderniifg, $qd. WdnBiling (eRprak e 8dulBtoh and Mlid.B8LOLTLBY 15

- the detection nethods of the invention in the

OPUogRIY FARUBAESBY OPhokYkuyns ¢ Riesdard pregtammimsslangnagt eich as

Vis@§l BAsideE G b BhsiEMABNEShOTd e 5 kits conprise |abels
and/ or  quencher noieties, stch as when nol ecul ar

acons, g5 - Q- the |ike conprise
[OIZ?q uenc elglggrg g % ?l é §ad? ?%@n&g?@&gs}] g‘ﬂ’bngcr SRS F%’?‘f“ﬁ’ g rgg?n.“ple SERyms
thatl iDcIN@Stogic- deRican th WhicB4arieusaspsiort thé blegerit d@RhiiGRMay be

e E s TRl s oG ibontiap Denesrom heteqinss
provide@flereMNhe iSQHRbE TS Rn Ly 1%%%&1&%&% hatdware El{f(?fgg'é)'f&rdére.

and the variant. In certai'n odi nents,
In spppeterbodimrats, difdrens abpegtspf ithreinserfton aajphplémbmed tregiget
- SARS: CaV. en i.n S le..[018 The kit.also
e AR S oSEEREETodC A TATRL SughOAGE B Bt i o
conont@s ther@f nialyberutlodied ine intbdtkedBElaPOorhRAIRNE S, Wihidd

(gucl ei c acji ds froma_sanple or anplicons theré&of and
mea CABPYNTEISPRGIMRE 9etaierictipes ndddralatn thet wheietoaded iotp an

ppfSAARNY Sorfiath BABT b ARGV ELRE GpAGL S (e Bl L EBSE:
PP p‘ﬁ@ (_:gﬁt ai gerre for P paléggegll%’? “gkﬁ'b@?%\qg‘% eﬁ&'@?%‘l’é‘(‘iﬁ to

the yagiéont sAswill dlbebsetdeaftoddisthidiat,ia0fed lRETBIAINing %bdié

. .su gorts {)ngl ude in the kits of the_

nstructions may be delivered to a viewer on a fixed media for physically loading into a

viewer’s computer or a fixed media containing logic instructions may reside on a

remote server that a viewer accesses through a communication medium in order to

download a program component.
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invention are optionally selected from e.g., a plate,

a mcrowell plate, a bead, a mcrobead, a tube (e.g.,
wa@2000i0e4661 ube, etc.), a fiber, a whisker, a copPtr/$s62004/000103

hybri di zati on chip, a nenbrane, a single crystal, a

ceram c |layer, a self-assenbling nonolayer, or the 20
[Oi?'SE - O%ﬁ?]ﬂrtlcﬂlaﬁ §9% € IREcknRRAISy iifub@atk cémpuEi 468 to which

| udes | east o?1e prinmer nucleic acid that is at
deieemStIOIpanjd flaidl tyansfonirepraaniedOd aro oparably sennesicd. SpgRaAly,

a SARS:- CoV . nucl eic acid,
deeigndi oo/ o Sanssersp e f0sTs apcs By ROl 8 Corfputer
406 %oéjééwg}t(ﬁot sﬁaB@P K Fs otu}’eofi)c Pdnhgldpetaien, MNe husgs @npohent
I'nstructions for anplifying one 25 or nore
409 mﬁﬁ@ﬂly&mnfemﬂwﬂhahclnmﬁamptﬁ Agudts\ompricing lqheiqqiéiARS -CoV
nucl ei ¢ acj é | east one nu%ogot i de | nr(]:s%éigr ating
anpligeny t&ﬂ%iﬁ“(aé?l@ etecliop S¢AZHRl ALY VO e Bie
oLEERIN LR lé@(!l;\%%é gréificlaiubfhidat ., asedipabdein] difayed
rimer nuclefc acids conprise at |east one | abe
thdreorg. Thaea‘ﬂeuoieesmﬁfn @W)ecalla dp@gis&e@gta@]geslgn@{sc(eg fluorescent

Sui.t abl e .| ab scr bed
e“b}%%k gle. )&’fﬂf ¢9 ﬁ%ﬁabﬁlﬁ% AIDD Coee{]& %alf rh&ﬂr%l ?gr:i]tg: p§0111:19:§e0t1des
attGORIa4e %ﬁé@lc?andMe‘ié&nbh @éaEEthEraﬁ 406 @fterrbr!deﬁ imoat vaghing steps are

t hese enmbodi nents, the kit typical I¥ furt her c'lgd udes
pegfnnemmas@@mauglgpéubmplgﬁd BRG @p Acids irgm nyp¢led #6id detection

vat| 0 h
5 P SRR o g G BTV 55
mé&dul£pi 408 Wialsodpeiabht doneecta 1. c,om‘poter 400.cRtipmig pr.tfgrrmng a
det ection of bin e .nucl.ei ¢
RS0 ESUPRASST AT B AR R AT PSP R R Being dibgled
mﬁﬁér%dekcnac'i&eé% SRR EBRking deferdekd smmﬁadnh WEQ ID NOS:

further 1ncludés at |east one nucl eotide incor por ating
1-b2 am@uwym c¢mplgmenta thrstgfire Fassamplicons ghese pplfifation
ese e o
re?(axroln% afe tH%n 818}%6},1}1 FQ]?S(}ergﬁd;%gl'rllc]trc}g:?aecmn%eé%éé@hIcf bt a"ill%a§Q06 using
fidi@tradser edmpotiehi 404 ﬂ\gddshﬁ)eﬁaabgeet tmpdmthabnMg assay. In

S A S QO FSE e PG BT ELY RS Y
I]JC id B ag‘@ﬁhegﬁ)ﬂB tﬂ&%ﬁfm@&ﬁat@yﬂmféa{ as8leliBardeacds, 5°-

er nost pyr ophosphat ase), ., for use in
mrdlﬁasefrpmbng op yhred e dlsqd Io;gmphw;ﬁeguem:pggqlutq@. f@q)xy é}@fsg.rpgg gonsisting

ok o8 A Pl 0t o

v ARt XY A &ak090% §eqﬁeﬁ¢enaahﬁy to el of SEQ\I\YB’IL\EES [101BaKd 1524, and
is understood that the exang) es and enb

careplemenis @f RERSChHNGSe 1-12 apd 45124 44 ttbea’mr\?at plar Bfé& oGRS,

TR SR bl e aRges ok
aﬂﬁnkdmﬁmgomﬁnmrnmhﬂa@msosn li ght the 15 exanples and
enbodlnents descri bed herein will be suggested to

[0199E ons  skiduk@$l s¢hemati€allyashbwahdoanaionaphiarcaok digetel dev1ce

in the spirit and purview of this g%l i cati.on
58Q ttmey be ppdersippd atielpsigahinpgratus that can rea

502 and/or network port 504, which can optionally be connected to server 506 having

instructions fa rom medla

fixed media 508. Digital device 500 can thereafter use those instructions to direct
server or client logic,-as understood in the art, to embody aspects of the invention. One

type of logical apparétus that may embody the invention is a computer system as
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EXAMPLE 1: NESTED PCR DETECTI ON OF SARS CORONAVI RUS
[ 0185] The SARS Coronavirus Detection RT-PCT
whragnessic is specifically 20 designed for de¢EsG2008000103
patients suspected of having SARS. Reagents are used
for end point PCR and the products anal yzed by agarose
nlgeérlate@l 19609@@@9@ QFUF@&g@m@ahm@ut @Pésqegﬁézm Sk, [dipky drives

fl t
stbgfd pErombisle! S i eda S0 € BRI AR B oS
may: beFmaltd YR gFNEIAa sySed alﬁe eﬁfemr@sskcwpbp@an@r

t'he prinmer sequences) Neat 2. Positive contr ol

magneGc thethiat inegnedic tsssalidstate dwaanmlc 01 AtaROMEMOL, 00 nhe4hke In
e..con on a

sPREGG TR EaRLr B 18 eplRb Ao §° BEPURd of Mok i e ftorare

re€RMd & this fa@denddia. GomfuPe i1 504 HQy Mo bSRE2d 0 ilNGally
11) -68- SUBSTI TUTE SHEET (RULE 26) V‘D 2004/ 094667

reREF/ 1SS0 DBEN 'S user, to GF BHARSTLIT2 Ky s{enp ang may SPESeD @ type

of éirﬂonémcgl)el%n c neﬁ?do‘ R%e;%l}ltonfjl(ly QE%%(§I§%9I é yg%hleé g %gﬁle S in

pagt withig khe&@xrcon@vofrau &pplﬁbaﬁ@ﬁ Ispm:ﬁﬁ?c WdgiateRdifdugt (AQISEor a
respiratory N.

progremyghle- lgwe#wcséé% Im@chlas%% ths)nl\v/gg@n wRsbprmpbagdicd in a
co@ggﬂnéég%éa%ew%:rgi?lga E% WAﬁch _ﬁlmgi ’bi g&&@l&)gc?eaﬁat arﬁl\SIC or

Pliat er for PCR G SSARSOUT R i s used both as the
3" -primer for first-strand cDNA synthesis and the
[018(]] st ro lmghrE’SEilso]JﬂCl[)ﬁh’ls&ﬁ]onﬁ&ﬁg;@ﬁﬁhﬁsmcﬁ(}lsw\eﬂlcb i opre@dbly
vided; . 1. RNA extractiaon Recommended su
CO%&&;}M@&@? flevies Py serygr %Ruom@p?ljy erim lf:axyéhsswqéw
is g“CCEHLyr Shactdand; SNA. SyNdgaesh s RecRmBn 10868 MR8 Sizer

L aaa L

Expand reverse tFanscr | pt ase (RocWe) or’  Superséri pt
520|typ1eallefrrseewersan$mctlmsag eyfthesizet cm@gae mjore POMBYS af TS Mhat

cox%%glgmeq%ggcess%[)e%led? romi th% I}grrroFl)JS}’) c':\</)1n51s ng & g%@ fi‘ﬂ%%' 9' %bsn)d 15-
24, a substantially identical variant thereof wherein the variant has at least 90%
sequence identity to one of SEQ ID NOS: 1-12 and 15-24, and complements of SEQ ID
NOS: 1-12 and 15-24 and the variant, which are included in a data set comprised by,
e.g., digital device 500 and/or a computer readable medium, such as fixed media 502

and/or 508.

X1. KITS
[0181] The nucleic acid detection reagents (e.g., primer nucleic acids, probe

nucleic acids, etc.) employed in the methods of the present invention are optionally
packaged into kits. As described herein, the nucleic acid detection reagents of the
invention detectably bind to target SARS-CoV nucleic acids. In addition, the kits may
also include suitably packaged reagents and materials needed for nucleic acid
immobilization, hybridization, and/or detection, such solid supports, buffers, enzymes,
and nucleic acid standards, as well as instructions for conducting the assay. Optionally,

the nucleic acid detection reagents (e.g., oligonucleotides, sequence specific antibodies,

-66-

SUBSTITUTE SHEET (RULE 26)



10

Yt
()

20

25

30

or dNTPs Mx (lInvitrogen) 25 4. Taq Pol yi nerase

Recomrended suppliers: Platinum Taq Pol ynerase or
wok@hosiceel ity PCR system (Roche) 30 Protocol pci/8d883/000103

Sanpl es from patients suspected of having SARS

i nfections, such as blood and tissue need to be

i t i

e G o B R A L P A
suppomtie Memcahermpt]ogombleasacuf detdghion Irea@@nts Zﬂfmr))vxded free in

recomendat i ons. .- 69-_ SUBS E SHEET. WO .
soleltsan GORBHH SPEE é@z@of@frew@i%% etgctioppeth é‘f @itﬁ? }%IOW the
sohgﬁ{ﬁg}ﬂ&t Wh&bshe of BiRbE gﬁ%ﬁ\gﬁnﬂﬂ&%é&a d&%ctgrﬂgﬁigebnts of the

First-stan synthesis I's perfor
kitsecoimpaise dathe RNAd 08 nench&l IBEARSCENChRs (heh malecudar D@adons, 5°-
reaction volune. 3. First round_ P The, cDNA p
nudlegsgpiopes, o1 H@g@eégmpeﬁweatl@wagf% Qéf@réméeﬁr@ﬂm%f
SEd))IDq@@Sq %@Aﬁﬁ%% {ubsdrtidlly idbn ﬁ:a%@ar]anf gRfoF RMerein the

t
vol une. fragnent can be detected at this
varsmemsuart 1etahte90\% sfajuenqetld@tm}f totdme osf 20 B NOS; dr )2 anid 1@h24 and

orglrgens phSEQUR) RosrE TPARLT? o smptas AR 0PORLE™ 10 oac

emf’;&iﬁm@nt@" Wts faferfifdudabaed ﬁ@gexfs Qf)r aRpl1FeFgIorg¥t SARE EoV
15 72C for 1 mn '7 7)) I [111n 4: Second
seqpenaasl InRCRMMe.oduct s fromthe fi rst round PCR (2.5
I)"is used as tenplate 20 for the second PCR using
[OI@ISSARSI Rhekif als@ Hclydesinoe GlIrBSARS NseRo{ msasctm)ns for cantagting

eact i Vv ons a
e PR il Bt e VRGOS ar s Saprbieal dp BByt
thefedhamBddtetting biinSbd@esr the neleik Y ciddBidcaar tda@énts Bnd SARS-
Products are analyzed on a 1.2 - 1,5% agarose gel. A
LOIZ@CJ@& ﬂ(&gﬁfeﬁtltd@ﬂ%ltb@ulduml for packaging the nucleic acid detection

reagents and the set of instructions. Exemplary solid supports include in the Kits of the
invention are optionally selected from, e.g., a plate, a microwell pléte, a bead, a
microbead, a tube (e.g., a microtube, etc.), a fiber, a whisker, a comb, a hybridization

chip, a membrane, a single crystal, a ceramic layer, a self-assembling monolayer, or the

Jike.

[0183] In some embodiments, the kit further includes at least one primer nucleic
acid that is at least partially complementary to at least one segment of a SARS-CoV
nucleic acid, e.g., for amplifying a segment of the SARS-CoV nucleic acid. In these
embodiments, the kit typically further includes a set of instructions for amplifying one
or more subsequences of that nucleic acid with the primer nucleic acids, at least one
nucleotide incorporating biocatalyst (e.g., a polymerase), and one or more
deoxyribonucleotides. In certain embodiments, the primer nucleic acids comprise at
least one label (e.g., a fluorescent dye, a radioisotope, etc.). Suitable labels are
described further herein. For example, the primer nucleic acid is optionally conjugated
with biotin or a biotin derivative. In these embodiments, the kit typically further

includes an enzyme conjugated with avidin or an avidin derivative, or streptavidin or a
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detected for positive SARS confirmation. See Figure 6.
25 EXAMPLE 2: DETECTI ON OF SARS CORONAVI RUS BY REAL

wabidE0oPER (0189] SARS- CoV can be detected i n BCT/SG2004/000103

clinical sanple using real tinme PCR rather than the
standard RT-PCR net hod described in Exanple 1. The
LM RGvAER, BoX 8t dift cnlBie ldcte@si ofUIndiAL bbiwd&n the nucleic
str n%nv]g]\ysa?ivPCR’ Er/?x (Appl i e% Bi osystens) 30 1.8 L 10 M
aciBrdie teetion reagergs oBEQINVENIND antiltpraet B1cleiq acifgs. Pmi these embodiments,

e.g. SEQID NO .2 0,5 L 10 tMJ5: -.nucl ease prabe,
(i Gnecyiy ThiGDl B4 o 13 oms iy il B S g ROPRTE) (-
' 7 iR i Yati@picdilyOaldo furth
o R AP oy T T N e Ry <o forther
compsisififona it mbienaicleotides pigr, &1 wa inpdmplifying ibe tage nyelgiseacids.

250 nM 5 [0191 [ f bl '
OrgigpT b4l @?StmgQizlﬁie]rseg%g@%#i%ﬁﬁlpﬁée%g@@?@gﬁﬁ"%x?naﬁ@%geeg,
en}‘b%ﬂngeggsq él%(ié%m{é}!iﬁélu&fat 16k GHe Wy phoBp1Atas By , 4 hermostable

seco annealing and extension at 60C, 1 mnute.
pyldpho§Bitast)uege Swane in insnimizing pyrephaspherelysisi magil Byghypesylase

t em mapuf act ur i anneal. | . S|

ORI €S- Taberpoeatl TR g FOrE der R PRC Rk SRApalen-
e8G9 Sl BafarhinaBANR dgiabld. for purposes of clarity

and understanding, it will be clear to one skilled in

the art froma reading of this disclosure that
xnaripgsveigpges in formand detail can be nade w thout
[ofjﬁﬁart I NGy {srlﬁ’im:ﬁ!&%d K1 Ehe MBI and BRbOAMRRALS dBerife@herein are .

exanple, all the techniques and apparatus described’
fonilavteatdarpubmosessady prd sramobiniendemisi limatt itesnssopepf the claimed

BB TR SRR ol OB PR BBk 3

exhAGRS RAE 3inBOdibEniseletdrdag Gerefh Wilkber sugpéstedetoypefsons skilled in the E

purposes to the sane extent as if each. indivij.dual B
arpans| are it heopcluged whbiD thasRint a@ww*&%ﬂ? E}HS a%‘ﬁlf%?“ Bichigppe of -
“individually indicated to be ’
thlgg ogg%}rglt ecf?by reference for all purposes. -71-
SUBSTI TUTE SHEET (RULE 26) WO 2004/ 094667

EXSMSERA04ARR D CRAFAPEETIONT G R AR RAORBNAMWIRUS
[0185]-" ! The SARS Coronavirus Detection RT-PCT Diagnostic is specifically

designed for detecting patients suspected of having SARS. Reagents are used for end-
point PCR and the products analyzed by agarose gel electrophoresis. Reagents are

designed to allow flexibility in the choice of reverse transcriptase and Taq polymerases.
[0186) Reagents provided (10 items):

1. Positive control (2.5 kb DNA fragment comprising the primer sequences) Neat

2. Positive control 1/10 dilution

3. Positive control 1/100 dilution

4. Negative control A (water or buffer solution alone)

5. Negative control B (cloning vector of the positive control fragment)

6. GISSARSOUT F (10 pM) (SEQ IDNO: 11)
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REAGENTS AND METHODS FOR DETECTI NG SEVERE ACUTE
RESPI RATOR' SYNDROVE CORONAVI RUS -72- SUBSTI TUTE SHEET

w( RduBo26) WO 2004/ 094667 PCT/ SG2004/ 000103  JRURNAL009000103

CU\lCAL M CRO uOLOGY, Jan. 2004, p. 347-350 Vol . 42
0095- 1137/ 04/ $08. 00+0 DO :

. vEVR A £ R4 2QepYy i ght (c) 2004.
irresjﬁl}%% SUClA@?m\?ogsﬁM@cr obi ol oggw Algl R|(g)hts

s PSR AR CHP oy ey dran ooy

l«Idéﬂtﬁﬁ:aFenKEf a N%ze‘l ct%_rbﬁmfuls&n ngtszmmmveremme’ge@?t@ng
Qoi i ng- Fai Tan e Ling,s
sypdoee., V_Egﬁh-ﬂtéﬁ/l——ﬁé‘gﬂ;‘?671‘§§76)%gbb§ﬁ% %ﬁi °f Chee

Ren, 1' 6 Lee- Ching * and Martin L. Hi bberd*' m§
9. GISSARSEN mtlostmgeﬁm &) NI (ReARoHE, Steapé%ttrbtt.aésﬁ@o

al th I nstitute, Nat i onal Envi r onnent
SUPA@E‘I%E&]@)EQQ). 1?8&@)8 eng Hospital ;4 Departnent of
Pat holl“ﬁgeﬁ Si ngapor e Cener al Hospl tal,' and

10.péerale toro?C]ﬁ/l cr obi ol ogy Nati onal University of
Si ngapore,' Singapore, publ i c of Singapore Received
" GESSIWRSORIOD B/ iResad ntll ag de 3prprmer foadirgritrgnGelBNéy gy@ghesis and
20031Accept ed 25 Septenber 2003 Severe acute
ther%@rfl"lﬂ"é‘i%&? syndrone (SARS) has caused major out breaks
wor | dwi de, resulting in an urgent need to obtain
[0188hsi t i vReagratsreauiregttat HPtd?jﬂYig?dé of this disease.
PCR- based detection nethods were devel oped for use on
1. RMAaeiteicyonof sanpl es, including blood. Eighteen
subj ects were investigated, and results indicated that
Rebbramendesinppplsergont Rnnasy@rifit (Qiegan) vi rus for detection
by using quantitative real-tinme PCR Severe acute
respiratory syndr orTRIZSA@EUn\masga‘m)rst i denti -
pol ymerase (RdRp),. helicase,. and nmany other proteins
|Fr;rs, S},g,gd&yNqut,,ethmyenber 2002 in Guangdong Provi nce,
ita. In volved with viral replication and
Retc{n"ﬂ%ﬁﬁédo flers2, 6) . |ikx M@r%ver&@ﬁar%@ﬁpﬂa&g(mﬁé)hﬁ
ey or OUtil’l:Pga S were regpy rggéftﬁ%é{k@ﬁans@ﬁyﬁse (B0 fdn)

the nonstructural protei n only slightl nam

%&g} ng, Canada, Singapore, other parts of Chi na,
3. & d |n the viral sequence, the exception being

er the The di sease
chgmmﬁyg ?“pP CW‘II cﬁﬂ@ﬁﬁgﬁt@ %}dvvrélgia:gw many CoVs.
In previous studies, it% hj h | evel of infectivity,
as denonstrated a RSH\QIXHQM’?%CB |mer pai rs have
been desi gned agai nst different regions along care
4. vibugkRolgnerase f am |y nmenbers that were in close contact
the SARS CoV (3, 8, 9) and have nmanaged to detect SARS
Rétofriindndé & sipplieisndi \Rlelivains Tad Rolydtdiaseon, it was
reported that CoV in a wariety of clinical samples (3,

8, 9). In one reporfightfility PERGYaemRoLIENt s do not
respond to enpirical antimcrobial earliest detection

opocgived was in sputumat day 3 (3), while in
ment for acute community-acquired typical or

p| cal di.fferent .st 06hnQ ik
[03 ay 5 an}?,}gssﬁom pzmentkI gt}lspecqgé gtcltak/gt% YRR hauatbn , suth as
blood and tissue need to be handled according to WHO (on the world wide web at

who.int/en/ as of April 20, 2004) or CDC (on the world wide web at cdc.gov/ as of

April 20, 2004) recommendations.
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pneunonia (4, 7). The cause of SARS was identified as
a novel pharyngeal aspirate (NPA), peaking at day 10
w(@ B)o4/094861 he same coronavirus (CoV) (3, 4) berEwS62004/000103
clinical specinens frompa- study, no associati on was
found with the NPA viral load and tients infected

1. WNA i%cfe@‘(ﬁ@%ﬁﬁf&cﬁﬁex@f BSEREBNO{TRIZOM® o5 Qtdgen kitg)

progr essi on For this report, we have investigated
?fgﬂ Hok S e e SR RN ARl ef erred
2 §ggg§g? use o %F%Hg as g n%gns of detectlng vira
GI$ERSOUTSRRS nISAR0Gd YeacTihe véluhie- | engt h genone
sequence of the SARS patients, a method which in the

3, frhl&tti 6§ndTPlZRa|’I*h@\UDN]@Ema&i @ ch\y) Wwased apemphct 1ﬁsmg‘n
fferent isol ates 0), and the estimatio

Gm/saa@blmﬁdgrzésé) and, Glégﬁml&g?aéﬁ Zah) gha & uml%vlume-

und I I
A B Tpgieat Sl MR gl P Bbe L RueE R YBRTL fo e
high0 ¥otd: Frhe kOhtrolROhyIARE 45 £1) gambe Al dlde sﬁiﬂﬁxtﬁl@\krgé)r@‘re
as sequence com CoVs are a fam'ly of positive-strand
rea@m-envel oped viruses parison anong the 14 SARS
i sol ates denonstrated no varia called Coronaviridae,
whi @& Ragopdiions:cat egori zed under the lions in the SARS
CoV RdRp region (10), nmaking the RARp newy
est ahpt@ sdyedniy der Ni doviral es. This order conprises
the an ideal region for designing specific diagnostic
PCRggqgﬁgqgsegan1lles Coronaviridae and Arteiviridae.
The sg r@ deviral es in39gdesed 0 ensure that they will
not -Gk ? YmRecone obsol ete” cones fromthe Latin word
ni dus, for nest referring to the due to sequence
mut ati on. Ing‘perfornance of these priners
= 3' -coteffti‘ndl” "nested" set of subgenonic nRNAs
~produced was assessed. in t assa
4: ysecepd furAdiGR-J& f\’iﬁfméﬂg‘ev}%ﬁtrmﬂﬁy @Fﬁé? %%4# Baprd as eoplate
foﬂﬁé SWP@%mmAwsmeFxl 25 s GRS A RSANPRES$.25 ) in a
first PCR assay, F was |arge, 29.7 kb
25 (5 reat09n velntheeritudie sama @Btcavrﬂlvenqoerdb@flr% roupdjF§;R. Note:
THeSYE

Iﬁg&'?{é’?te%’t’ g t( Pglcan b%@u%?%%.{&%ﬁh%@e#f ?@ﬁ%h@t‘i(ﬁﬁe

protelns I"ncl 'ude nucl’eocapsi d,

S hej DY) A
Proéem Som A ehaCNePand TSR PR cap e
deﬁE@H%ﬂﬁ)Sitﬁfé'm tRErPapE. TGeeABAE GATCAT- 3", t her eby
generating 20 p.| of eDNA. This |Iike prolelnase,
3C-li ke protei nase, RNA-dependent RNA was anplified
EXAMPDE 2T ECTISN (HCCARPATORUMAVIRUSB S RIEAK TIME PCR

[0189) CCATNRARRAGHIE GAEER inl a 8linibdisB@pR- WBing redlNird&PCR
reaction mxtures (94C for 10 s; Correspondi

ng
rathert them xhemﬂdm@}zmm@stho@émn’eed wdiamplelof Sin- 35
cycles of 94C for 10 s, 50C for 30 s, and 72C for |
THei followhi@Red mixedOn B20pdi reacti®n: , Genone, #02- 01,
Si ngapore 138672, Republic of Singapore. Phone:
1085 6% I 8SérkA PCHEMIX (ﬁﬁylﬁé&&@@t(eﬁﬁ) E-nmai | : hi bberdn
and finally, 72C for 7 min) with an Expand

1.%&9%?1@%&%1%4 SE@IPINO: £AU. Sg. PCR system (Roche).
sted primers ACTATATG/T 347 -73- SUBSTI TUTE

1REFED ST (EREP ™Y aa e 1~ Trvest i gat 1 on of
0 V0L e PGl SEOTDIRIBIES! "o "B agnosi

to di scharge or real-tlne YCR Result of gel-bused
onset result (copies/nil of 8Iood) nested PCR |
Probabl e SARS 2 9 2,020 + /U
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2 Probable SARS 4 Died 9,100 + 3 Probable SARS 4 >30

3,120 + 4 Probable SARS 5 13 9,600 + 5 Probabl e SARS

wd 200d08i6begat i ve - 6 Probabl e SARS 13 18 Negat PuUBES62064/000103

Probabl e SARS 14 >30 Negative - 8 Probable SARS 14 36
Negative - 9 Non-SARS 0 O Negative 10 Non-SARS 2 1

49@9%%&9 11 Non-SARS 3 12 Negative - 12 Non-SARS 10 9

gative - 13 Control Negative - 14 Control Negative -

1Omgggontrtol Negative - 16 Control Negative - 17 Contro
{T1RV&°. 18 Control Negative - Eighteen subjects

OB 2 B TG i scton o
_é‘ygb;ﬁn&%wlg Bspppbabl e SARS cases tested positive.
peci

ns from non- SARS cases and controls from nor nal

O coabar i ﬁsﬁ"%ﬁr@i\%ﬁ%ﬂ%&%%iic”? Setion. ve

OREE S ) “eee ﬁﬁa@yﬁbﬁﬁt@bi@ﬂ'@ﬁ' BT T Af usec
et aégi%fs@et |0 A AR B B el ] Pl Bad

roun product asaterrpaeln

id sypptons simla we
OR8] gnos s SEErIce LaRPIBR A Seshted B s JuR renpfycsrer
dufifs bkl Raiy GMikionvgyelewi se. Two of the four subjects
who wer e initially "suspect” 110 bp and was resol ved

[019‘3] 1.5 t qviite MO 26:086ing flventidihis kfe@x’i IS0 (BIsBmk e ] for
di agnosed as havi ng pul nonary tuber- products were

puaw@qeaseof@éamtﬂ an@@ndeystardntga mfwidlrhetdhear tajese skilledan thedrobpm a
reagfn_g (%L_}ﬁg de scg)uI [ Itﬂat&% u‘llstj éhlaxggges ué %ovm(’:lqun(m[ﬁg#a&)%? mang%VlthOUl
depegﬁﬁg fr&m&he troe s@ipb off thevibvdnaibh e Fosexsaple)all thiketeeinigues dnd
Four Next, we used the LightCycler SARS CoV

appATANE OFSCERE] BhPVRICEn BRIPSCHR SPHS OPOmRbPRS SkBUigatignt s

I 39Y arse
P B o B B b AL 6% e
indogparatad by Bﬁ%npeamu tbent sntantd fgx adl pwoposes e qammextteat gsukeach

. P t.hat ..was

ingapr Rt ol < b R B opleblerer o

ind$dublfginditaeddo bé incoipeatsEby flden el pwposes.
hybri di zation probes 2 and Table 1.). In addition,
control sanples spiked with as the detection fornat.
Five mcroliters of RNA was reverse ot her human CoVs
showed no signals (data not shown). transcribed and
anplified in a 20-1 reaction m xture accord- Once
agai n, nelting-curve analysis confirned the
specificity ing to the manufacturer's
recomendati ons. of the PCR products (Fig. 2, inset).
Viral load in the four In order to test the
sensitivities of this assay, virus grown in positive
SARS patients varied from2 X 103 copies to 1 x Vero
E6 cells was harvested, titrated, and spiked into 200
p.l of 10" copies per m of blood (Fig. 2; Table 1).
It is unclear
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Tri s- EDTA buffer, sputum stool suspension, and bl ood.
RNA fromthese data whether this variation predicts
wa@bioniogmb7 out - was extracted from spi ked sanpl BGT/B§2004/000103
using the Hi ghPure cone; however, work from other
studi es has shown that nucleic acid viral kit (Roche)
and the Q Aanp viral RNA Mni blood viral load is a
good i ndicator of disease progression kit (Q agen)
according to the manufacturers' instructions. (1). The
two PCR net hods descri bed herein showed equa
Conparabl e results were achieved. Quantitated single-
sensitivity in terns of detection. However, the

gel -based stranded R rovi ded by Roche)
showed t he assay nethNgxagqugqgaggg and
nonquantitative. sensitivity of the assay to be |ess
than 85 copi es per reaction We detected virus in blood

at 2 daysm }DATEN‘T%P?MCAFT?OEEFM ng

curves (Flg |nset also confirnmed synptons, which

Sheci 1101 ¢ ?&@W&WM&?W@Q&E QR
t hat A'thougg)EE'FECT’PN@tSP r AMETUE Ehe

R BSPIRATO R SY D ROME LORGRAVIRUS

bluuu rt—Ts Tnteresting to spec- (Flg. IB). The
detected viral load in the spi-ke sanpl es varied ul-ate
that the time course of SARS CoV virem a may be from
| x 103 to 5 X I G copies per reaction (Fig. 1A). This
relatively short, with our data suggesting that, at
days 12 to 14, suggests that the extraction protoco
used was approximately viral load is too | ow to detect
(Table 1). Mire patients and 10%efficient, with
sput um havi ng the greatest efficiency for the
sequential sanpling would be required to confirmthis
suppo- clinical sanples. sition. W noted that during
t he out break, nost clinical specinens In conclusion,
we have shown that the SARS CoV viral |oad collected
for SARS detection (including sputum NPA, and can he
determined in patients' blood by using PCR nethods,
endot racheal tube sanples) involved considerable risk
to the and our data suggest that SARS CoV can he
detected early in health care worker; thus, in order
to reduce this risk, we blood, i.e., wthin the first
week of synptomonset. This fact have eval uated the
suitability of blood for SARS CoV de- allows early

di agnosi s and determ nation of viral |oad, both of
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8.5 x 10 copies per reactio
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d
fied in latc Sélg ,égth?ag;l SlA Vﬁifﬂf éje

uge
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tne ensuing Aol for bLcEIEICGOR r s brd HElh Ut
nam, Hong Kong, Canada Singapore, other parts of Chm.l,
Taiwan, and elsewhere in the world. The disease is unusual in
its high Jevel of infectivity, as demonstrated among the health
care workers and family members that were in close contact
with infected individuals. In addition, it was reported that
infected patients do not respond to empirical antimicrobial
treatment for acute community-acquired typical or atypical
pneumonia (4, 7). The cause of SARS was identified as a novel
coronaviras (CoV) (3, 4) because clinical specimens from pa-

tents infected with SARS revealed the presence of crown- .

shaped CoV particles. This new CoV was thus referred to as
SARS CoV. The full-length genome sequence of the SARS
CoV was reported from different isolates (5, 10), and the
genome organization of SARS CoV was found to be similar to
that of other CoVs (5, 10).

CoVs are a family of positive-strand RNA-enveloped viruses
called Coronaviridae, which are now categorized under the
newly established order Nidovirales. This order comprises the
families Coronaviridae and Arteriviridae. The name Nidovirales
comes from the Latin word nidus, for nest, referring to the
3’-coterminal “nested” set of subgenomic mRNAs produced
during viral infection (2). The SARS CoV genome is very
large, 29.7 kb (5, 10), and encodes 23 putative proteins. Major
siroctural proteins include nucleocapsid, spike, membrane,
and small envelope. Nonstructural proteins include the papain-
like proteinase, 3C-like proteinase, RNA-dependent RNA

* Corresponding author. Mailing address: Genome Institute of Sin-
gapore, 60 Biopolis St., Genome, #02-01, Singapore 138672, Republic
of Singapore. Phone: 65-647-88087. Fax: 65-647-89004. E-mail: hibberdm)
@gis.a-star.edusg.

n.
aI

§§“ %?“"P‘évéé"f’i 1,
gher proteins in-

[ nset ra
?%"’“3‘ ol
wit vxra] rephcanon and transcnptxon (2, 6). In other

( i\% many of the nonstructural proteins are only slightly
conserved in the viral sequence, the exception being RdRp,
which is highly conserved in many CoVs. In previous studies,
primer pairs have been designed against different regions aJong
the SARS CoV (3, & 9) and have managed to detect SARS
CoV in a variety of clinical samples (3, §, 9). In one report, the
carliest detection observed was in sputum at day 3 (3), while in
a diflerent study, detection was found only at day 5 in naso-
pharyngeal aspirate (NPA), peaking at day 10 (8). In the same
study, no association was found with the NPA viral load and
clinical progression (8). For this report, we have investigated
the use of blood as a means of detecting viral load in SARS
patients, a method which in the furure may allow improved
estimatjon of disease progression.

Specific primers were designed agaimst the highly conserved
polymerase gene of the SARS CoV genome, as sequence com-
parison among the 14 SARS isolates demonstrated no varia-
tions in the SARS CoV RdRp region (10), making the RdRp
an ideal region for designing specific diagnostic PCR primers
in order to ensure that they will not quickly become obsolete
due to sequence mutation. The performance of these primers
was assessed in two assays using in vitro-transcribed RNA and
virus-spiked samples. In the first PCR assay, 2 p) of RNA was
reverse transcribed with Expand reverse transcriptase (Roche,
Mannheim, Germany) using primer 5'-GGCATCATCAGAA
AGAATCATCAT-3', thereby generating 20 pl of cDNA. This
was amplified with primers 5'-GGTTGGGATTATCCAAAA
TGTGA-3' and 5'-GGCATCATCAGAAAGAATCATCA
T-3' using 2.5 pl in 25-pl reaction mixtures (94°C for 10 s;
35 cycles of 94°C for 10 s, 50°C for 30 s, and 72°C for 1 min;
and finally, 72°C for 7 min) with an Expand High-Fidelity
PCR system (Roche). Nested primers (5'-ACTATATGTT

347
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2 ‘r‘rdble H ~s iBF 2.8 - d%:-‘dLL Subj ect R0 Subj ect +
; oo 5}\,55 Ee, Subject 4 2. 2>13tt| Subj ect Bsubj ect 4 F
? ec 2&3:;;%%&&1 -Sulg ect | .. 1§~ A (§eninve8 m Sn -~
‘ . ryf -~ \ i SUJeC e _ .0 - -
Zs 0 irggjgléumgects 5 to0 18 and ;>§6) 1) 1. 4Neg five : -
% non4e{ﬁgﬁ§;§e control Jerti ,~ 1.20- Subject Reui) EE 7: -
n RS ae e! s al SE slpla el et PRaalk 713 m -
12 ne esN"eﬁNWes ku' & 1t / /~ ©.8- Tenperatsum(c) 0.6 -
0. 4- gy Subjects 5 to 18 and non teRifligie fff C
}2 ~i' c?n:tolrol 02 46. 8 10 12 14 1e 18 20 % ?:;264 20 28 -
17 30 32¢.34 36 38 40 42 44 46 Cycle Nunber Neostive -
18 Contro) Negative -

@ E)ghtecn subjects were tested by both nested PCR and quantitative real-time PCR (LightCycler). Four out of eight subjects with probable SARS cases tested
positive. Specimens froim non-SARS cases and ¢ontrols from normal healthy individuals consistently tesied negative.

AAACCAGGTGG-3' and 5'-ATTTACATTGGCTGTAAC
AGC-3") were used in a second round of PCR, which used
2.5 pl of first-round PCR product as a template in a 25-ul)
reaction mixture. The size of this nested PCR product was
110 bp and was resolved in 1.5 to 2% agarose gels. PCR’
products were sequenced directly to confirm the identity of
the products. Results are shown in Table 1.

Next, we used the LightCycler SARS CoV quantification kit
(Roche) in a one-step reverse transcriptase PCR for the real-
time quantitative PCR that was also designed for the polymer-
ase region and utilized sequence-specific hybridization probes
as the detection format. Five microliters of RNA was reverse
ranscribed and amplified in a 20-u reaction mixture accord-
ing to the manufacturer’s recommendations.

In order to test the sensitivities of this assay, virus grown in

Vero E6 cells was harvested, titrated, and spiked into 200 nl of
Tris-EDTA buffer, sputum, stool suspension, and blood. RNA
was extracted from spiked samples by using the HighPure
nucleic acid viral kit (Roche) and the Q] Aamp viral RNA Mini
kit (Qiagen) according to the manufacturers’ instructions.
Comparable results were achieved. Quantitated single-
stranded RNA standards (provided by Roche) showed the
sensitivity of the assay to be less than 85 copies per reaction
(Fig. 1A). The melting curves (Fig. 1A, inset) also confirmed
the specificity of the PCR. The internal control showed that
there was no inhibition in the samples that had negative signals
(Fig. 1B). The detected viral Joad in the spike samples varied
from 1 X 10° 10 5 X 10° copies per reaction (Fig. 1A). This
suggests that the extraction protocol used was approximately
10% efficient, with sputum having the greatest efficiency for the
clinical samples.

We noted that during the outbreak, most clinical specimens
collected for SARS detection (including sputum, NPA, and
endotracheal tube samples) involved considerable risk to the
health care worker; thus, in order to reduce this risk, we
have evalnated the suitability of blood for SARS CoV de-

tection. We investigated 18 subjects comprising eight prob-
able SARS patients and four.patients who initially had
symptoms similar to SARS but were later diagnosed other-
wise. Two of the four subjects who were initially “suspect™
for SARS were later diagnosed as having pulmonary tuber-
culosis and Escherichia coli urinary tract infection. The di-
agnosis of the other two patients was not determined. Four
out of eight probable SARS patients had detectable virus in
their blood, while the four non-SARS patients and six con-
trol samples from healthy individuals showed no virus (Fig,.
2 and Table 1). In addition, control samples spiked with
other human CoVs showed no signals (data not shown).
Once again, melting-curve analysis confirmed the specificity
of the PCR products (Fig. 2, inset). Viral load in the fouy
positive SARS patients varied from 2 X 10° copies to ] %
10* copies per m] of blood (Fig. 2; Table 1). It is unclear
from these data whether this variation predicts clinical out-
come; however, work from other studies has shown that
blood viral load is a good indicator of disease progression
(1). The two PCR methods described herein showed equal
sensitivity in terms of detection. However, the gel-based
assay method is laborious and nonguantitative,

We detected virus in blood at 2 days after the onset of
symptoms, which is earlier than previously reported (3, 8, 9).
Although it is important to further define the window period
for detection of SARS CoV in blood, it is interesting to spec-
ulate that the time course of SARS CoV viremia may be
relatively short, with our data suggesting that, at days 12 to 14,
viral Joad is too low to detect (Table 1). More patients -and

* sequential sampling would be required to confirm this suppo-

sition.

In conclusion, we have shown that the SARS CoV viral load
can be determined in patients’ blood by using PCR methods,
and our data suggest that SARS CoV can be detected early in
blood, i.e., within the first week of symptom onset. This fact
allows early diagnosis and determination of viral load, both of
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FIG. 2. Detection of SARS CoV from 18 subjects by real-time quantitative PCR. Data for RNA from 18 subjects are shown. The viral Joad is
indicated as number of copies per ml of blood. Subject 1, 2,020 copies; subject 2, 9,100 copies; subject 3, 3,120 copies; subject 4, 9,600 copies. A
sample would be considered positive if it generated a typical amplification curve within the 45 cycles. Negative signals from subjects 5 10 18 and
the nontemplate control (water) are shown. The inset graph shows melting-curve analysis of the PCR products from the 18 subjects. The x axis
denotes the temperature (°C), and the y axis denotes the fluorescence intensity (F2) over the background level. - :

which are useful in clinical and public health management
settings. Further work is under way 1o further define the role of
blood in diagnosis.
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Secondary target TC O Step size (C) 0.0 Step Del ay
(cycles) 0 Acquisition node None Program 2:

wdeovateyeat i on Cycle Proa Data Value Cycles | ré&naGymi/s00103
Mode None Tenperature Targets Segnment | Target TC 95

Adgé:wﬁﬁ%bc%ﬂf&r'L%, €9 cRERNATMableRRYBR QFeehat € 20
€p Si ze . St ep Del ay

| les) O -78 SUBSTI TUTE SHEET (RULE 26) WD
%094667 PCT/ SG2004/ 000103 Acqui sition node None

Pro ram 3 icati cle Pro Val uye

b 2pat & el eﬂiﬁ\h“e ﬁ??rfqa LEEAGHPD- Pﬂewpihstpmlevera? bﬂtléemplate
Seglfrbml) shmrhsntuma@@gnénvegatwerap@fe@l stoub alsg o run with the
| ncsdaplesn tine 16 sec |16sec 16 sec TC transition
r 2t Ke2¢knP PrefaraBuc shouklil ke dane geeithe€ 0 B! 6r Bbepl rsaction (ndhes on ice
0. 0 afded if) 112 folktveipng Dedeay (cycles) O O O Acquisition
node None None Single Program4 Mlting Curve
Anal ysis Cycle Prog Data Value Cycles 1 Analysis

Modediidnleng Cur ve Volume
Sterile water Xpul
~ Mn(OAc); stock solution, 50 mM 1.3 pl
LCF /R Mix : 2l
Template I' . X ul
LightCycler RNA Master SYBR Green I 7.5 1l

Mix gently and transfer reaction mix to glass capiliaries.

Program 1: Reverse Transcription

The recommended T°C for the RT step is 61°C.

Cycle Prog Data Value
Cycles . 1
Analysis Mode None
Temperature Targets Segment 1
Target T°C 61
Incubation time 20 min
T°C transition rate 20
Secondary target T°C 0
Step size (°C) 0.0
Step Delay (cycles) 0
Acquisition mode None

Program 2: Denaturation

Cycle Prog Data Value
Cycles 1
Analysis Mode None
Temperature Targets : Segment 1
Target T°C ' 95
Incubation time ) 10 sec
T°C transition rate 20
Secondary target T°C 0
Step size (°C) 0.0
Step Delay (cycles) 0
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Tenperature Targets Segnent | Segnment 2 Segnent 3
Target TC 95 60 95 Incubation tinme 5 sec 15 sec 0 sec
wdthounagssi tion rate 20 20 0.1 Secondary tar geeCTSG20H000103
O Step size (C) 0.0 0.0 0.0 Step Delay (cycles) 00
0  Acoyicgiikd,Qdsdrode None None Cont .no,Program 5S:
PrdgR 3. ng ,Q{g,lﬂ@ma; op Data Value Cycles | Analysis Mde

None Tenperature Target Segnent | Target TC 40
| ncabadiredD4td me 30 sec TC Valansition rate 20

Secondary target TC O Step size (C) 0.0 Step

Del ay
(cy€Eydss) 0

Acqui sition nmodéf None -79- SUBSTI TUTE

SHEETSRMets 26 2004 094 %‘*7“ P Ps 004/ 000103 ()
U) ;yemqerat\Ee Barg ts meP CL peer nt cL 0. cla
Tirge T°C y
ncub Q’ﬂg Q) |‘16ggc cu 6SQ Owh ol%sédl 1" Uuu MN
r I‘ e tun sitiohdlateS = 20 20 2
~ Secondary target T°C 0 0 0
Step size (°C) 0.0 . 0.0 0.0
Step Delay (cycles) 0 0 0
Acquisition mode None None Single
Program 4% Melting Curve Analysis
Cvcle Prog Data Value
Cycles ' 1
Analysis Mode Melting Curve
Temperature Targets  Segment 1 Segment 2 Segment 3
Target T°C 95 60 95
Incubation time 5 sec 15 sec 0 sec
T°C transition rate 20 20 0.1
Secondary target T°C 0 0 0
Step size (°C) 0.0 0.0 0.0
Step Delay (cycles) G 0. ]
Acquisition mode None None Cont.
Program 5: Cooling
Cyvcle Prog Data Value
Cycles ]
Analysis Mode None
Temperature Target Segment 1
Target T°C 40
Incubation time 30 sec
T°C transition rate 20
Secondary target T°C 0
Step size (°C) 0.0
Step Delay (cycles) 0
Acquisition mode None
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Std 2: RNA Standard diluted 1 x 102

Std 3: RNA standard diluted 1 x 103

Fig. 1

Std 4: RNA standard diluted 1 x 10*
-ve control: non-template control
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z (,a j) a3u.9osoJonij -j . -83 SUBSTI TUTE SHEET
(RULE 26) WD 2004/ 094667 PCT/ SG2004/ 000103  SARS- CoV
w®edoaodi66m RT- PCR Di agnostic Using 5' - Nucl easep@®r/sbGmoom0103
the LightCycler Specifications: The SARS- CoV
Detection RT-PCR is specifically designed for
SARS-€oV Dée @it ENMPERSDRERAEHRUsit 5°0Yd1d3ge BABS 04 $hEBidhfCycler
Li ght Cycl er ster ridizatron Probes
Sg, g,;,o),s using a specially designed 5 -Nucl ease Probe.
em has been adapt ed to be used in the

S{I%ete rleﬁylk i % emﬁ aﬂ y des %}FB at1 su3pected
of % wﬂﬁ] éﬁg c er ﬁ% t Start™)
rs ‘& rﬁ & ’chdﬁtﬁla éfb\"’éna ?P&“rdc‘ﬁt‘%eh‘@ed n the
qrr | |re atﬁ: \feb‘t?elent;ﬁ%fo e¢drom both whole
HZ?I PPY Se’"t"P?| (Qiagey yiralnki)s D) Sé\oweﬁ @etb@h ea%aqtewmhods are
falll@ ce@p@régle,axp ie gqgéhag riz@rdeme¢ Hihibit the PER agpsnens. For sensitivity, this
Syﬁ?@psa?b&‘ﬂodhteémdmﬂab@ s atevcle 3. n reacti on tubes on
ice added in the follow ng order: Conponent Vol une
Sterile water X gl M (OAc)2 stock solution, 50 mM 1.3
PrtocdlC- ProbeNPrimer Mx 2.6 pl LightCycler RNA Master
Hybridi zation probes 7.5 1 Mx gently and transfer
r ba®ergent prepatatorgklasdd badohd ar i1 SSml Zeacthon tubés 6@ FE &dded in the
RNAfoliwanigledet 0 each gl ass capillary. 3. The cycle
programis as shown. Program | -Reverse Transcription
Cyclempmerir am Dat a Val ue QICI esVdumdng| ysi s Mode None
Terrger ature Targets Segnent %t“ et TC 61

wa er

| ncUBati'df tine 20 min TCtrans on rate (C/s) 20.0
Secm@t@rcy, st sBifon, S6mfh St ep Size (£ 0.0
LC-ProbeNPrimer Mix 2.6 pl

LightCycler RNA Master Hybridization probes“ C75 n
Mix gently and transfer reaction mix to glass capillaries.

2. 5 pl of sample RNA is added to each glass capillary.
3. The cycle program is as shown.

Program 1-Reverse Transcription

Cycle Program Data Value
Cycles 1
Analysis Mode None

Temperature Targets Segment 1
Target T°C 61
Incubation time 20 min
T°C transition rate (°C/s) 20.0
Secondary Target T°C 0
Step Size (°C) 0.0
Step Delay (cycles) 0
Acquisition Mode None

Program 2-Denaturation

Cycle Program Data . Value
Cycles 1
Analysis Mode None
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SUBSTITUTE SHEET (RULE 26)



Step Delay (cycles) O Acquisition Mdde None Program
2-Denaturation Cycle Program Data Val ue Cycles |
w@\nakysics7 Mode None -84- SUBSTI TUTE SHEET ( RULBCRS¢200€000103
2004/ 094667 PCT/ SG2004/ 000103 Tenperature Targets
SegiBieraturdBlrg@t TC 95 I ncubatiseginchiine 2 min TC
transitippa@te (Cs) 20.0 Secondary Target TC O
Step Si Ziecupdbntned) Step Delay (@pobes) 0 Acquisition
Mode NonEC trisiogrraini @s)Anpl i fi cati28f Cycl e Program Dat a
Val ue edndary TereetAf@| ysi s Mode @uantification
Tenper at ?P%‘ZTQF ets Segnent | Sedment 2 Target TC 95
60 | ncuPEaeBnc ‘idﬁﬁ)e 5 sec | minJCtransition rate
(C's) 207930 “Secondary Target 'WVC 0 0 Step Size
(C 0.0 0.0 Step Delay (cycles) 0 0 Acquisition Mde
Prdeae3- Sk Rion Pr ogr am 4- Cool i ng Cycl e Program Dat a
Value Cycles | Analysis Mdde None Tenperature

Tar GedePr@egmPrte 1  Target TC 40 Value
Cycles : 1

SUBSTITUTE SHEET (RULE 26)

Analysis Mode Quantification
Temperature Targets Segment 1 Segment 2
Target T°C 95 60
Incubation time 5 sec 1 min
T°C transition rate (°C/s) 20.0 20.0
Secondary Target T°C 0 0
Step Size (°C) 0.0 0.0
Step Delay (cycles) 0 0
Acquisition Mode None Single
Program 4-Cooling
Cycle Program Data Value
Cycles 1
Analysis Mode None
Temperature Targets Segment 1
Target T°C 40
Incubation time 30 sec
T°C transition rate (°C/s) 20.0
Secondary Target T°C 0
Step Size (°C) 0.0
Step Delay (cycles) 0
Acquisition Mode None
-85-



Incubation tine 30 sec TC transition rate (Cs) 20.0
Secondary Target PC O Step Size (C) 0.0 Step Del ay

w@ eooaloesp7 O Acqui sition Mode None -85- SUBSTI #¢AlEG2004/000103
SHEET (RULE 26) WD 2004/ 094667 PCT/ S&2004/ 000103
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(RULE 26) WD 2004/ 094667 PCT/ SG2004/ 000103 CLAI M5
WHAT IS CLAIMED I S: 1. An oligonucl eotide consisting
of a nucl el c acid with a sequence selected fromthe

group g of: SEQID NO& 1-12 and 1 -4 and \;
'corrpl% erfeof . {5 2 Am ol kgonus] eotid i &l .
conpr:x,sw leic jacid ¥ th a quehce sel ‘ec d\'*.» ”, o
fromk{;ih ' ~¢onsi sting” of \_SEQ I B NOS;_ 1- 123 O |
15- 245ar anent s| t'her eof ,™whi ch gl i gonucl .\;‘,-.‘
has 1 nucl-dgti des.. 3. The ol Pgonuc| eot i eyl
of cl ei n/the~a |gonucl eotlde oRpLSes a 'ﬁ'

1r obeinud! ei ¢ | adi d/or a primer—aucleic acid. 04> Qe -
' G i de.jof/ claim 2, wherein the N
v-cdrrprl ses at |east one nodified

2otli de conpri-ses. at  least one | abel i‘
one quencher noi ety““ﬁ--—qihe--_- i

i)l =goplic||leot i de |of claim 2, wherein the e b
| g ‘__'-c':*eoti de (has 40 or fewer 15 nucleotides. 7. "
| tyoflic|leoti de |conprising a nucleic acid having at |
le®st EPOPh seqyenice identity to one of SEQ I D NCS: H
-85 80! |15-24 or a conpl enent thereof, which f
goficlieotide has 100 or fewer nucleotides. 8. Thef
Tpofliclleotide jof claim 7, wherein the nucleic acidj}
& | plast 95% 20 sequence identity to one of SEQ]
-gD 8.1 12 and| 15-24 or the conpl ement thereof. 9.
ghe off gopucl et de of claim7, wherein the
®) cyoich ot i dg conprises at |east one nodified
S e@dide. 10= [The ol i gonucl eoti de of claim?7,
& el the ollggpnucl eotl de corrprl ses at |east one S
Sl gl or 4t LeastIoNETqUench P E a7 SRR R
oo @ FicEERot i@ bl Tclaim 7, whelciimsthe - /. R
0| TrgofHic eotl‘c'e| has 40.or fewer nucleotides.
=2 B e BEEER VT g iEge s Y RR3E
2 c H- : ;‘.ﬁ'ﬁ. ;;gﬂi::ff-“'_; :’;;3“
: sl .42 g5 g 885y
EERR ég%élé'@ AR .
SIS B T . eue
/ ',:&.: kLLLg‘ 4 .. ggg
é: :‘ DD S
E E E:ﬁ E.-E: - §
e 4| BE 35i-E333
.§ § P (R - - . N X3 QXNERRRRES
HEie &4 P
Heic o || NERERRRN L
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12. The oligonucl eotide of claim7, wherein the

ol i gonucl eoti de conprises at |east one conservatively
woaithded7 vari ation. -94- SUBSTI TUTE SHEET ( RURET/26300¥»0103

2004/ 094667 PCT/ SG2004/ 000103 13. A net hod of

detecting a severe acute respiratory syndrone

coronavirus in a sanple, the nmethod conprising: (a)

contacting nucleic acids fromthe sanple with at | east

one primer nucleic acid conprising at |east one

nucl ei.c acid selected fromthe group consisting of: 5

SEQ = ’: 42 === 'E:FFEH:‘.:§=FHE| o= -5 I
% c‘éjnuulelc acid anpllflcatlon reaction; o
and,%? ) detect|ng the nucleic acigdgijand/or one or _
nnretanpllcons hereof  from thlifnugilei c acid -8
anpllﬁlcation reaction during od aftler (a), thereby
det e i the [severe acute resjlrat|/dry syndrone -8
coroffavi rys in|the sanple. 10 1 -JThe nethod of cl ai -
13, refln at || east one of the ‘igr nucleic acidsd .g
qenprkses|la nodified prinmer nucffei.g {gcid. 15. The CoH
hag of ||cl ai m 13, wherein at ; t;jone of the A
| if#ons|lis abput 440 nucl eotffideg:filn 1 ength. 16. ThHe ™
h@l  of | |cl ai m 13, wherein at (fleastfilone round of theg = i
I ~afid 15 anplification [fleaggfilon is perforned§ -=Efi
nggpri hrer nuc¢l ei ¢ acids conpgii siflg sequences ---'5
edded flrom $EQ I D NOS: 11 offi22=8dd SEQ | D Nos a?
2017 The [iret hod of cl ai i - i
: lof the nucleic aci d/p
d JEd ugiing prinmer nufe

|
(
I !
sel g¢cted from SBf :
9. 20 18. Jifle jred

d 'Ivl‘

r e nugl

c8hpr§ a nest

& h cl ai m
I i ds - [¢onpy,
hdg cl ai m| 19, mhereln 1
e 2| 25 gijgnal produced by th
lif

»e@tabhéméhgaah are:

gocsdind

Bg Sgvesa

e 21, The "ot hod of claim13, - wher ei n
"_Lorlng blndlngeﬁbeﬁmggn;pheg';j

v )]

electy fron1the group consi sting of: SEQ
A and 15-24, a substantially identical 30

K

Test with RNA Standards and _"cl;es(t,L Sa:mgles:
égvgfgiﬁm@goigﬁ

/& | %i swher ein the varj.ant - has at - Ieas%,%p@b

€% U el entgé‘ to one of SEQ ID 3 CEEE
" . §§_ A S '. Jee . b=
.g 5 E 8 B u x’."x 3:: 'A :u ‘g u u'ﬂ a2 g
o P o |npfinBuieleBeRiuleRRaRixily o
3 jé-ﬁ.isfa!§§§5§§A!fg%ﬁﬁﬁ@ﬁﬁw&@&gaaiéés
2 ; g§~ EE mNmenbNeag Moy nE g SZRRRRIBARNBRRE Y
gesEdcc e LI THETTED PREREEETT e trre T
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-95- SUBSTI TUTE SHEET (RULE 26) WO 2004/ 094667
PCT/ SG2004/ 000103 NOS: 1-12 and 15-24, and

weoplesent s of SEQ I D NOS: 1-12 and 15- 24 andp¢1®G2004/000103

variant. 22. The nethod of claim 21, wherein the

ol i gonucl eoti de conprises at |east one |abel and/or

at | east one quencher noiety. 5 23. The net hod of
claim?22, wherein the oli otide conprises a 5'-
nucl ease probe having a seguence selected from SEQ ID
NO 27 R NO 28. 24. A nethod of determ ning
Mﬁ&g&— evere acute respiratory syndrome
coronavirus in a sanple, .the_nethad c r|S|n

cont abt AR @hg@mckepedfa%qna@n% af dPudsih Ia?’ Q‘ 3 W@ﬁ@lﬁ:& %IF?}F:‘?

féglﬁﬁl??gfg)h { rﬂsgsg\g% bf s FVCFS:’ €10 didgﬁnﬁ’tpérﬁ%d Smifl@thereof.

one nucl el c acl uence

selected fromthe.qgro cons
o5 o p 2B G SRR ARG BB B prected from
th@%&&gicomeﬁ@g dt: $he Ipanosnt- 1Izaﬁd as- maastoﬁpmﬁqumea which
identity to one of SEQ ID NOS: 1-12 and 15-24, and
cligapieleptideshas fl0GECSeer MEdeotides. 12 and 15- 24 and the
variant; and, 15 (b) nonitoring binding between the
nucl eBcThe ohg)nacﬂd(btme of rttﬁllmcl’o maereith the @bigonuieptidp gomprises a

ef ect abl e bi ndi ng bet ween

J
P’r?ég%ﬁg?’éﬁg’dé’&aé’gm%ﬁaﬁ%’lg aglnpl i cons thereof, and the

ol i gonu eol.i des, the sence t.he .

Sever & Theoheuioids By APBIRE L RGO TRy F foppses ot
FANIR - mahiedMRIgBEN0d of claim 24 wherein (a)

conprises contacting the nucleic acids 20 and/or

anpl | goRg, Bhg&ﬁn@feot‘i\ﬂé& ddim D virens tleeMobARdedtide comprises at

sol ution at tenperature of at |east 42C for at

leastsune 18behamijorens Jeagitimeguancher BOHLY-wei ght of t he

sol ution conprises about 50% formalin and conprises
hepar i6n Tat oligonwlcetide aft dom hiwhedn thelolipghwdlcotizig hayA@ or fCWCT ';
rretlhod of claim 24, conprising repeating (a) and (b)
Apcipaides. once using at Ieast one additional sanple

d h | ei
g(r:]i dg rrpar ?g%gﬁfgfqt{é ﬁ:gmp géngg ugghgac?qqgavgngeétﬁeas? éO% sequence

%dn%nwcclne Qf SEEID NOS( Pi2whith5au draasinplmeent tHepsdf wkich
b) The net hod of claim 24, wherein at | east one

%@ﬂ@%ﬁéoé‘ﬂeb#elmmlf@’@ nyeiegudes; g anplified prior to or
during (a) using at |east one nucleic acid
arrpl i 8. @mlmommhdqgéda%7:p‘i’hf’d€}@éhq mcleaﬁmlﬂ danat leasho> %

%qeng (%Bts t§§o g@@éft r P\ n(gf Pifgﬁcp 9@5 %Bfeﬁnent thereof.

I cons reo

oI ' 90%3})]%0 i des e(ogtiﬁ Iﬁpgé 7 awflé‘%EmQHP Ll'l(fon%gltebt?& comp?@es at

SUBSTI
least one modified nucleotide.

10. The oligonucleotide of claim 7, wherein the oligonucleotide comprises at

Jeast one label and/or at least one quencher moiety.

11. The oligonucleotide of claim 7, wherein the oligonucleotide has 40.or fewer

nucleotides.

12. The oligonucleotide of claim 7, wherein the oligonucleotide comprises at
least one conservatively modified variation.
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WD 2004/ 094667 PCT/ SG2004/ 000103 28. A conposition
conprising a sanple derived froma subject and at

wo eagnowre ol i gonucl eotide that conprises a nuedEB8G2004/000103

acid wth a sequence selected fromthe group
consi sting of: SEQID NOS 1-12 and 15- 24 a

subst al | vari ant ther.eof rein
vars obt hasBad (aiscBe o st iy SYPEERG ARoggvinus in a

s'é 1d ém agde5 15-24, and conpl enents of SEQ
ﬁ?B l}}] h%&c&ﬁpw 24 and the vari ant, which

oI | gonucl e@) cminacamgmuslesc avfdsiffitn te sﬁmpmwinﬂueﬂlem onkegrimer
29. A kit, caonprisin ast on

BIAGBATE FmPREEE PHSES gé’BﬁﬁP‘?‘%‘ééﬂg Sﬂee%ﬁe?la@ff & hPrRngsng of:
R oS LA s A CRpErRUR AT o R atiic e

araplifacation heactaf; anther ei n the variant has at | east 90%

sequencelggntltyt on E?ADN(B 1-12 and
15- 24, and(®} SREFEHR lcgsésrﬂ /Rjcgse of mars agpjcans. thepeof
ﬁ&% thOFuYBE héﬁtam W‘Pi'c‘a‘tlibrpﬂeh&%%hﬁgbf %r?@”ﬁieﬁé@ d&fecﬁ{?é)the

fewer nucleotides; and one or nore
sa’vsterag:uteumpsrafomy sxmirennmnonwalsm thesmopleof a severe
acute respiratory 15 syndronme coronavirus in a sanple
by nmob4.t Thid mngthbd oflchagm N3] whatinnukzhsione af tidtpramd/maclere acids

| i,cons thereof fromthe sanple and the
6‘? @’bﬁ’fﬁlél”é@fﬁedjepmﬂﬂe‘f“éeﬁ? ‘i presence of the'

severe_acute respl rat Orﬁ %%rdrorre coronavi rus |n
sanpl &5 Shemrihodiet slaim JAsviBeaeiat leastape obth ea(naahcafls RSbout 440

}, t&p%]@%hal ner for packaging at |east the
|go]nucl eotTde. 20 30. The kit of claim29, further

Corrpr Elé' THe ﬁx%tho@%?k]a% QBG\QEé’rg‘% “at ?k]cm d%e‘? xgmtdec% tf]@ﬁuclelc acid

detecting a severe acute respiratory syn
ampbﬁeanon usaction & pesf@lmpbcéusmg)ppmlelsmumgzlc {Q@ds edmpresargg sequences

{a%%fﬂﬁr S B NPT P ERend SBrNRST i phdbor - s 1 b

12. and ) 25 supst anti al
Var b TREPEBOIRR P 13; Weergia e s Gllhe Sl pcia
SRPUABARNIrERAbL IpckROrRBe vsh ei ﬁc’l@ac@sé&n sequences
15-24, and conpl enents of S% - 12 and 1% 3

selectedhEomaFEQ HY NQi 15rordiiagd E&%Np@e 1@@h§,95t s of 100
or fewer nucleotides; (b) at |east one detector that
det ectl$. B‘immeﬂg)dtsétcmrl nibereinghegedeic agd amplifisption reaction

%E?I% LHEQNS LD § I ﬁkeﬁ%g%ég?eagi}@g' e and the

onucl sot TI TUTE SHEET (RULE 26)
WO 20 466 0010 }&eas
cont r géi g}f' g%rgmt leta% glﬁeqfé Br?memcl:eﬁc acids
comprises at least one label
20. The method of claim 19, wherein (b) comprises detecting a detectable
signal pfbduced by the label, or amplifying a detectable signal produced by the label to

produce an amplified signal and detecting the amplified signal.

21. The method of claim 13, wherein (b) comprises monitoring binding
between the amplicons and at least one oligonucleotide having a sequence selected
from the group consisting of: SEQ ID NOS: 1-12 and 15-24, a substantially identical
variant thereof wherein the variant has at least 90% sequence identity to one of SEQ ID

-95.
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control |l er conprises one or nore instructions sets
that correlate the binding detected by the detector

wowdo/oseepT esence of the severe acute respirat oPGT/SG2004/000103
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(a) contacting nucleic acids and/or amplicons thereof from the sample

with one or more oligonucleotides that comprise at least one nucleic acid with a
sequence selected from the group consisting of: SEQ ID NOS: 1-12 and 15-24, a
substantially identical variant thereof wherein the variant has at least 90% sequence
identity to one of SEQ ID NOS: 1-12 and 15-24, and complements of SEQ ID NOS: 1-
12 and 15-24 and the variant; and,

- (b) monitoring binding between the nucleic acids énd/or amplicons
thereof, and the oligonuc]eotides,‘-wherein detectable binding between the nucleic acids

and/or amplicons thereof, and the oligonucleotides, determines the presence of the

severe acute respiratory syndrome coronavirus in the sample.

- 25. The method of claim 24, wherein (a) comprises contacting the nucleic acids
and/or amplicons thereof with the oligonucleotides in solution at a temperature of at
least 42°C for at least 15 minutes, wherein a total weight of the solution comprises

about 50% formalin and comprises heparin at a concentration of about 1 mg/ml.

26. The method of claim 24, comprising repeating (a) and (b) at least once
using at least one additional sample and comparing the binding between the nucleic
acids and/or amplicons thereof, and the oligonucleotides, of (b) with at Jeast one

repeated (b).

277. The method of claim 24, wherein at least one segment of the nucleic acids
is amplified prior to or during () using at least one nucleic acid amplification technique
to produce the amplicons and (b) comprises monitoring the binding between the nucleic

acids and/or alnplicbns thereof, and the oligonucleotides, during or after amplification.
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28. A composition comprising a sample derived from a subject and at least one

oligonucleotide that comprises a nucleic acid with a sequence selected from the group

~ consisting of: SEQ ID NOS: 1-12 and 15-24, a substantially identical variant thereof

wherein the variant has at least 90% sequence identity to one of SEQ ID NOS: 1-12 and
15-24, and complements of SEQ ID NOS: 1-12 and 15-24 and the variant, which

oligonucleotide consists of 100 or fewer nucleotides.

29. A kit, comprising:
* (a) at Jeast one oligonucleotide that comprises a nucleic acid with a-
sequence selected from the group consisting of: SEQ ID NOS: 1-12 and 15-24, a
substantially identical variant thereof wherein the variant has at least 90% sequence
identity to one of SEQ ID NOS: 1-12 and 15-24, and complements of SEQ ID NOS: 1-
12 and 15-24 and the variant, which oligonucleotide consists of 100 or fewer
nucleotides; and one or more of:

(b) instructions for determining a presence of a severe acute respiratory’
syndrome coronavirus in a sample by monitoring binding between nucleic acids and/or-
amplicons thereof from the sample and the ohgonucleonde wherein the presence of thea:'
severe acute respxratory syndrome coronavirus in the sample is unknown or '
unsubstantiated; or,

(c) at least one container for packaging at least the oligonucleotide.
30. The kit of claim 29, further comprising at least one enzyme.

31. A system for detecting a severe acute respiraiory syndrome coronavirus in a

sample, compnising:

(a) at least one oligonucleotide that comprises a nucleic acid with a
sequence selected from the group consisting of: SEQ ID NOS: 1-12 and 15-24, a
substantially identical variant thereof wherein the variant has at least 90% sequence
identity to one of SEQ ID NOS: 1-12 and 15-24, and complements of SEQ ID NOS: 1-
12 and 15-24 and the variant, which oligonucleotide consists of 100 or fewer
nucleotides;

(b) at least one detector that detects binding between nucleic acids

and/or amplicons thereof from the sample and the oligonucleotide; and,
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(c) at least one controller operably connected to the detector, which
controller comprises one or more instructions sets that correlate the binding detected by
the detector with a presence of the severe acute respiratory syndrome coronavirus in the

sample.

32. A system, comprising:

(2) computer or computer readable medium comprising a data set that
comprises a plurality of character strings that correspond to a plurality of sequences
that correspond to one or more of: SEQ ID NOS: 1-12 and 15-24, a substantially
identical variant thereof wherein the variant has at least 90% sequence identity.to one
of SEQ ID NOS: 1-12 and 15-24, and complements of SEQ ID NOS: 1-12 and 15-24
and the variant; and,

(b) an automatic synthesizer coupled to an output of the computer or
computer readable medium, which automatic synthesizer accepts instructions from the
computer or computer readable medium, which instructions direct synthesis of one or

more nucleic acids that correspond to one or more character strings in the data set.
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