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WO 2005/ 038039 PCT/ US2004/ 033818 METHOD AND KI T FOR

PRI MER BASED MULTI PLEX AMPLI FI CATI ON OF NUCLEI C ACI DS
WG2MACBROUND One inportant issue for the ef fRCL/US®04/033818

cont ai nnment and control of any agent is a tinmely and

accur aviE deND KiTHRORRRIMEReBASE MMV L RHRLEX

agent. One a LIFICATHON @BHNEILEIGACHS

differential diagnosis. By differential diagnosis it

is meant the determ nation and identification of 10

those patients having a di sease state or condition

caused by a di sease agemACKGROumN®St, and those

patients having di sease state condition c?used

oneLBY InFRSFiantdestic i e e Higgidvsicenipmaent aad GPRrql AT any 3gepR i imely and

accttaidliie@osHBR bitRatsahfeoBd withitkat dbdnt eORBLERLL ¢ SBENY FlaBnds$ includes
critical since the synptons/clinical mnifestations

diiSEsabR e TS, B R ePE iR Degrsed ipfpepipdhegieiesmination and idtification of
thob@ﬁ:ﬁfeﬁt% thatTRY a 8ls8Re BSte RRESLYELabRIY 9@41156%1%6%%&6& and those
the secondary agents. Therefore, thé possibility of
patipntsdiazigs e slissase stage eandiion iceused by era@ M 9FoRdagy] ﬁ&@ﬁdbﬂ@ewﬁ in a
sinfidf! cl'ilﬁéﬂ‘ Irﬂanff&t QB h Tixﬁl FferPAR Hi'a%&éb 19@1%&1?515@6 the symgtoms/chmcal
negat I ves. ese types m sdi agnosi s has
madéqstannempbﬁemeﬂrpacqondiﬁonsh eavgeshbaithimdiseasa ragentcoh inteypst ghay also be
IS e F e ve
ook AR e 85, TR Bl BB el plstity of
middipgnokiisie assgnﬁ“garthssu@ $ivd ngah@lmdﬂs popeduditin both flsd Iaistﬁeyes and false
neiagg?st E\ée}rl 24‘ élflssettgl?ﬁu of (1imsd1a 51s llqlc,:]r eVI Jg anlpalfrl ct 8P th ?ntamment and
cortiotief e diressd|ges. F20 eiafnqﬂdi, niefhlse n&:&h&ewﬂbslildw mmfa:meﬁﬁ individual to

e BT e e e P P D i

incied @3dt bufdemadni 1B hedlthtdre seens ahd ve trgedividuss tegited eduddefgo needless
contai nnent, control and an effective public health

tre§'®WePonse. The growi ng concern regarding the use of

bi of Qéer RIsitHA altffalRIRER RS chede bakydRakitteAORNGk&Soft Bloterrorism,
accel erate neasures to protect the public fron1such 25

whege agedeae andyapidndarifigatiop 9b e csativeaer g intedyiFsipr epngingpent, control
ancﬂtrl @f‘f&ﬁv@ﬂﬂmb @Eﬁ&tﬂe%ﬁseu "ﬁﬁ%&% &Elﬂ%l@regefr@iﬁ% e 'o'f $ioterrorism
Bi odef ense Resear ch Agenda cat egory C
hasgprempied ltad@fabheaﬂtheaggmsSto %eelqrﬁie sn%@g@?a%hmﬁgbﬂﬁab%% from such
attdclS IH%EEQWMZ Ahe ﬁb@%ﬁpﬁkfl @ﬁAH&?P Lif @%&1&19 D1sdeases (NIAID)

agents t loterrofism The
re@sat isdBivdefense @e@@fctlAgee@pf@h§Bth§teao"mﬁetBe¢rﬁdi amntSt Kineapt the goals
of {h?sql% eral g agg‘gﬁ%% %ﬁé ?%efopﬁtﬂ]%t o?'ghagﬁceaﬁ; l(t:JaSF/ @ﬁgﬂg@%ﬂ%@gﬁ that may be
usadymbi(mmrmﬁl rﬁayx@gcb\rﬂtaecb‘om sucdessiill - fspats t@&b@tearoast threat requires

nb h
iR Tl b RB RGN T ey S TP ol CETgh B signs and

sydipt@ﬂh@ bf mﬁnﬁﬁgeﬁfs@amlmmlﬁlomfmtsmrmdv puctfeﬂcamkirrasemble those of common

. di,agngstic.tools t sitive,

infjoi8p as P oyt Gend bl ela o i e pproxin vil

reqERé BaB@stic obB i aRhaghl enditivd, Bgecht: Ombﬁﬁﬁsﬁ@ dadyss U@$ and located in
di scussed. abpve, consider the recent outbreak 35 of

PripRRY CSEERBERcUt e respiratory syndrome (BARS). The

cl i Bk GRbxSMIPHOME pRblcRARRd 1@&&&%&% kY abdVe, cdnbiBer@B8 betent outbreak
st ages, i ncl uded Pever chills and noderate to severe

of %@@ﬁrwutGWﬂ@tem syndropg $RARS), he shiicalsumplogisof S4 RSpesgecially in.
theNsieliadel, HONGA FRBS HANSAE BYIRDS BALRNES: hgg.hebbkusly, these
agents capable WO 2005/ 038039 PCT/ US2004/ 033818 of
synepiosb arg cbemdidtip grismper ¢of OpREons qapsed piptheragdntic | Qfer, agents capable
but are not limted to, respiratory syncytial virus,
par ai nfl uenzaviruses type 1 and type 3, influenza A
and B viruses, enterovirus, adenovirus, Mcopl asrna
pneunoni ae, and Chl anydi a pneunoni ae. There are three
cl asses of diagnostic tests comonly used in the
detection of disease 5 agents: i) ELISA tests; ii)
cell culture nethods and iii) nolecular tests. Each
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t heir own advant ages and di sadvant ages. The ELI SA
(Enzynme Linked | munoabsorbant Assay) is an anti body
W e®b6/034089 det ect s anti bodies to the di sease ageCit/Us1004/033818
the serumof patients reliably by day 21 after the _
of omsatg ofnditions iwgthl st&stetik@ pmptiink SAclide, dpeeief nat, linhitad toheespiratory
Syn::(lipe{{ Ct'%lgn a%a?tr%nugrézg%nh CS tcypte Lg:] det ? ,C: gl\llé?laé 9&[8]218 B’Q’%‘ES%L CIltCI‘OVlI’us
admeﬂmmwﬁlqmzaweuwn‘nmenatdl (Ciﬂamﬁﬁwp;weﬂkoﬁzm t he

ggmfﬁt%rg rgeffg & asggsp %t{:@agtwétlcp{ee g::q%lgn%g V¥ 8 the et\tecuRn of disease
agByTR) ELISA tt:aig é) ckll oilnAs methads; \aind tma)l mswemctéml Eaéh biiheg tests has

iinfected with sease_a d the se a
thersovg} %’S@@%%eé&n& At %%?%Ortﬁm Assay)
is zlrparﬁi%f)dl}nﬁgt R‘H@f&btﬁ laftitfodRE t&ﬂie@l@dehs‘é%;,@ruhﬁ ﬂfe%efﬁ&dbtapatlents reliably by

process is a time-consum ng g gp gtg%
da}d ah @%?rdb% Otlss%‘kf cligisel poptans &Ik wvmé Pt t?&tltnh@mes too late
forlRst&Nibs t& 'B@ Qus&¥hil fnh(ﬁse!abé/ faRdRRbnt. AScaM A prdi@deElhb Sucht d¥@ded early
test is relatively specific, but the detection cones
inforention rasuitest for e setpigmertang soniwb pi fhe fiseass agsake
man@gﬁ'% J&ﬁod@&e@&yltﬁé pte@ecﬁcé FeRer Aehy A"%ﬁn BYis 4&n from an

of er varl ations on the pol ynerase ain
lnd1‘eé@t1 swec{t@t;mbememe@taﬁ W@tbtlecdlsegmnt@nﬁﬂteetlteate agpnigp propagated

in 8960 ddls \6?5151&@0 dy 8%e§1?éd%ﬂ t101§st (gaoéei E@é@dlﬁ@é Ab¥a. Either

secretions or Fom-th
presies tivd- coﬂsubmgn gematfdemaed diyygetdue 16@@ tot & eﬂatbe Olég areans to show the

ex1EE<(ence fntge e ageit tgs Hif eCEVIS p%l tff:stCis eﬁ)aLl!l(Jel q &: fic, but the detection
o BT o Ay B AUCRUSAPRE ek e Bivelh B byt e

SENSi ecause the agen
copeeise fHte fom dttbmlopat lbeambfui;m&hsiemnsanagcrmdme anpl i fi cat ion
and ete ti.on schene enti the enet |
ot AP AP SHREFRE Py gt Pueof EQphid Ao S AE bl e potymense

chztlﬂ @ea[aﬁﬁs@@l@ PER theddics gasstic n&mfat off éﬁl @t inFaridud sptcimens (blood,

[ ti Iex PCR. al | ows, t he of ta t. .
stoBheASBRUER PO b ) Ba et BaioA 8onstEd PEbeing igfpoted by he
disdsde ragmm&hm@ PCREkSs &t veACHPSciEN@at htlesepsitiv®y. This is because the agent

Therefore, multiplex PCRis suited to differentia

magyi n@@ypd o gres%we‘gl;% patleﬁ{l?fppglmegg(orlj rRlicairn 974 fatection schemes fail to

1dénhf9 ﬁl@%b&'ﬁé matleli‘ﬁf §hétRrd, %eé‘ﬁiv@ hest BnQRLBIRL B8 PR%EERE O the disease
e muitiplex PCR nethed. One is that each target

ag@équ%ﬂ@@V@éﬂ locus) to be anplified has its own
féesiffom multipl
oo AE!POR 4 5800 08 03 S0RRAS oy ot i
oné mpmusmamudpln gets helocwsrpeaifie pomeisf Therefops, mwitiplex PCR is suited to
dlf%e%rg%t §1ag113>| QdHQ\gevﬁ fﬂnﬁtl}gelXX 9ER3196 hJM% }Q(/é izt g 38, 0L Bre two major
ficl e priners an

proﬂfmd amchatetdywnﬁ thse eradmplthCRmrqdmde@tfs is ticg whdéhrtrggt sequence (or locus)
to Fm%rg%l_gtllet% h%sa ftd ct)wn arB}gl fb%g o e/qg?llgrgzacfﬁeﬂ %fegggesclef{&tarn%%gﬁion efficiency is
deteasinkd By mnlnpteeﬁceme ntcitﬂinga]md:dnﬁpo&abn ofthe primertihigts) lmtdmg affinity of

sone a i ficatjion.react ons cond i sue
0 QBRI o o 2P PRt FRBRS, P i BGOR el S seaction
cotnpord. [WoniBRing GUGEIM Ita’:lgétolﬁ& & ene edacti@D nfaygthtrodlfce MBdompatibility

di nmers and. back round anplification will. 35 oc

be‘ivsfeen deepnme(rﬁé p‘?dinﬁ}é Fespli BoRie eéqg)itl gm}g}fg:atit%oq B{W’bltlon of some
REcARE rHEREoRXPRNEHYnd Msuditihd lbgachi@m ofthe obti¥) primer to locus ratio.
005/ 038039 PCT/USZOO4/033818 the target. sequence .. . )
If {he Iprinieh £ORSERIRHONS 3fe &7t dRar highy RS dirgracTaand baskerpuiscanplification will
oc&lﬂ'elf %Wé%}t bl oREenREHdIB b tod1hS Bl dedRIE %ﬁ;?oneﬁt[hl ¥iBlification of
d ‘MyCl 2 heed to be determ ned enplrlcally or each
set of prlner conbinations. 14 is a tinme consum ng
process whi ch needs to be conducted for each | ot of
the produced assay. A 5 successful multiplex PCRis
not guaranteed even after exhaustive optim zation
experiments. The present disclosure provides a quick,
accurate nol ecul ar di agnostic nethod for the
dlagn03|s of a dlsease agent and/or the dlfferentla
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anplification reaction is used to anplify

pre-determ ned target sequences fromthe nucleic acid
W koossesone anplification reaction in one vi aPCT/Ukm04/033818

anplification products containing the target
ﬂwSﬁgMeﬂgﬁﬁmﬂﬁﬂmﬂE@Eﬁﬁed and differenti ated using a

| ex detection The de ectlo

tar ]t&egrdgre(ﬁ%é’ﬁelé“zf’ rIBHl?lglreﬁ i'S ﬁgés%le AGBRTHAHONS o o%rémers "Butfer, aNTPs,

enAYhiseASM UL fted to Ué ﬂﬁérﬁﬁnddte‘ﬁqpﬁ(o@ﬁjéftﬁ@adlnet M@nﬁfer smntphamons. Itisa

. Using the nethod sclose her
timgj JpHIRE PEICCTi % laglbgﬁ%ds ¢ b5 apdisideto r&a@m@ hepirofhcg assey. A
suc'c@ssﬁ@ mhultipldx @ @is dohQdfadteed &&n Bft@’fbxhilfsﬁug&mﬂhza&bh bxﬁeﬁments

all ows the apal ysis of hundreds of sappl.es

wi t Resupreseng diseladrrs srovidsin| @ickaArFurathiiolesHay, ﬂlﬁﬁ&sm Snethod for the
dla%ﬁfsisrﬂf 23R 2081 AERHURES 1Rt B dAis JTRIdise ARAEARA in @Rk presence of
uch methods are lacking in the art. 20 BREIF
oNDEICRICATFONATRISERE apri ROSFPEtsic poid s#aplesrg obtained from samples
susg!aét#féif Wnlaff5 AF dis¥Re %Eé?l@ gﬁdf@t@ec&fdaﬁyhﬁsel@"&g@@? the nucleic acid may

I cat1 on process. is an il lustration of
bo DR erANAisNt PasTtive Fndior BodaligeoEd) @1 HEDHEAEN gigof. Amultiplex

| ] I f id
amph?a}tlgré #&aﬁ&e{gtufg%h?}{orre hgn}é]{% de%.ﬂﬁmg l%[tl_ %\&E{Enc%g ﬁto{‘hethe nucleic aci
thrﬁ)@@ﬁ%le Fﬁipﬂﬂcﬂfhm rme:tlbmdl awesaali Bl@qjarhldrf@afnpn predusisdcontagning the target

d
AR PRSI o1 35540 53800 Wi o
the&ﬁ@étosreqﬁhnf:é @i dl&dasaja@QM$B®ndziry ditiesse agent digleqates itapeesence in the

sarg 8 c :’{?sm%‘rthg Idxﬁe dlscgcijsg(#| ?mre% g@agg%s)}s bro (rhl?flgrentlar%] diagnosis of a disease
agdrfe gam Ok exsle Gh af Gitthy ast haburs.NTlger igh alﬁres;;}@umlnhtm atloasitlee analysis of
t hat c uses .or ntr s;,to an ection
s GBS et BRUFRGH 59 RRat RYPBE ek B coRping ppgimizaton
prefR6d Bf badh plimSt co@dbﬁﬁﬁ@ﬁ) Sucl méitHods are (dckiag\in the artmay
have a DNA genonme, a negative strand RNA genone or a
positive strand RNA genone) or a parasite. The

i nfection, SynpReiR DRSCROFEICN OF D@ DHAWINGS T el ated
to the di sease agent sought to be di agnosed is

FIG.8f b4 andyl B greilfpstrpfiogs g%i@/@, embedimegioiihe "{%chla@@gggatlon process.
FIG AL Qp ilBPatiba e oﬁerkmﬂohin%n§@fecﬁé diteRidtQBon Acthdigiegs e

agent" means any agent that causes or contributes to
FI@. 3ie a dlustration of gnesmk@ﬁtmmbome ek deteqion mpthedelogy.

enbodi nent, the di sease agent and/or the disease state

sought to 3 WD 2005/038039 PCT/ US2004/ 033818 be

di agnosed wi || be JdREFMLERIDESCRIVAION by a

heagg‘? %g%}{odpc%gc\ﬁgd(g Eécaarglrél, \g%rg nc{ the q\dlﬁgg‘ex A@lal?ﬂg gystem (MAS) provides a
rafid enivedpemienp famaa fin, disghokis ad chdeeseozz@ausl agudior dlefareritipe dlagn081s of
B S RS s B RSl gh e mean
oréhﬁi’sﬁ! Regatds MAGra aRathifcodpeded a’lnudlefid aideatdi thdt cailsa:gdsmnmbutes to an

When di scussing differen I nos

IR, bR 20 CREa e JetRet A0 e BB T casses, a vins
(S REA0 ik Yhatht 8GR &AM & negabive ¥ised RNA tgBhdine or a positive strand RNA

specification, the "secondary di sease ageg{és% Fe%
gepaTye) g ermerasiat Ther ieSetans syopiginnp) spdidipn ffttsgd by or related 1o the disease
gt SSEM B bedfladrBsddN@rhiRAAS & tBlsBh&iffAUSEEL BE “disease state”. As used in

contrlbuted to be the disease agent. As a result, a
thigispecafication. &1 “difieasg eSS MeaRSrAELY tagentiiaas caRses OpepniEugssity disease state
soﬁ’%ﬁ W 8 @Ia%‘xﬁ)g&{ & B EmbOEmPHCHE @E@as@fa%entt h&y/6l th&88&ise state sought to

di sease agent 1S presen as well as the

presence of any secondary disgase 10 agents that may

be present. As used interchangeably in this

di scl osure, the ternms "nucleic acid nol ecule(s)",

"ol igonucl eotide(s)", and "pol ynucl eotide(s)" include

RNA or DNA (either single or double stranded, coding,

conpl ementary or antisense), or RNA/DNA hybrid

sequences of nor e than one nucleotlde in elther

o o o N T o "
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material itself and is thus not restricted to the

sequence information (i.e. the succession of letters
webwsessoanong the four base letters) that bi ocheruszbd/g33818

characterizes a specific DNA or RNA 20 nol ecul e. The
be tdéagnosed weill et dethethired 1mlaéanusbyi aﬂ&aldicareasoadﬂomimthem person. In one
mhg%er Hg |nd|V|du? cIeoL gesbor varieties 6 orEamism
emipUmER: PH d5cashaaTh Htj‘y © RCSEhIe oY AP R RIPRItra Sﬂ?ﬁ §s g ors
de@rib&d Giotentisllidthreats indhiciBtedasdribed irChaNIAED Bipdafepse Razearch Agenda.

AS%E %ﬁ%dl P]T‘g? gf@é a&ﬁa%%sglngiﬁ?ﬁg,%mﬁf?g@pég gﬁfhﬁggggl}s%hg differential

dlatgH&slsC aFfetk wilokeolds dehe mséaﬁé BgeRNar@ dng @R Hﬁkeﬁ@:&dﬂ@@ry(lﬁsease agents.
nucl eotide.. The term "nucleotide" _ is also use

ASH@P‘}e/P’nt hisoSPeFEERTasEe SRRt FRBIT d By, pHYCcgent Cihat presents a

SinfiRRBIiSE pREentaioh 88t dRBAe BREichised@bil ctrfufel 1616 the Hisédde agent. Asa
alternative |inking group, (b) _ an anal ogous form of

resyliyg ¢iferentiad ﬁlagppsgﬁg}ngMAﬁ dylfhbgflblﬁy} qtcmlr@te%det%‘mu{ed:sxe presence of
thedlsc2 P QBN he TG -agdii G ROLHM) h'sc‘!7v@1@5§ ﬂ’i@ pREBEHE BF%E/ Qfondary disease
the 1 nvention nay bé prepared by any known method
agéntctheidnaygeyeseriet i ¢, reconbi nant, ex vivo generatlon
or %fs 0193'39 ' 1ﬂ%§:éh91@%etagl§ ﬁn i %C%Lh‘l% AR Wb I 7y Qlc an}fd molecule(s)",

puriticatio own 1 n art. 30 T
ob@sucrlﬁcb@d(s)ﬁ'e red Apolsnusigotidd(®" dafclefist BYA eorgDéliss éea@er smgle or double

str%?igg,gzégltng p@%ﬁe%ﬁ Rﬁ%ﬂ%&%@%‘%%&%@ }gxrrffd]%é%uee%es oF more than one

nucleatigia oslm;thdsrcsl@e ehain oe dirflexa formp@tthduigh edcvhs efithe ahgenspeciss may be

paﬁ{g@[ﬁ@?t 121?3(1) V?,tggg{lrl]l G%flh% Sec?ﬁ]l?rglr ualstrjaigs GR3R e%? escﬁ}ﬁénolecules
coﬁpnsﬁﬁg,eRNA’J PN bf (RMUDNQI hﬂnﬂgi&@ﬁdnﬁesaﬂbﬁnwhhgth nn sigie-stranded or

S can so be to dia S resence
oS e pegRneets o ERUPBRG PONEVEN TORIrCcquanases the nuclei

meﬁérlﬁl R&elf aﬁh &8s mﬁsgﬁgﬁﬁnmd t@zﬁeﬁ{éq&?enaé irgéAatien (ﬂécihe @lidcelion of letters
ol ynorp |sns s), .t etermn ene

chérgn BIY3B orop H@é?%%ﬂ)/ Basdna em@ﬁ'& glgag%%wﬁ% BPyfiggDNA or RNA
mdd1el PhdRt® ' MicRRtiG@NEalsPS8d BerbM adh nBikSto réiePlolik@Yided Sucleotides or

of these alternative uses of the MAS are described in
vaggsicp ehaticirgtidessmeanipg ¢ wateryp & ddividuah ppibara letgeppuelespid molecule,
omgﬁﬁﬁ'ig a P o‘i’%yﬁﬂx?du'l\éo‘g' rifbde! & Q@ox@ﬂ&gs@ %h@atr %Q)lé?})’ ah@Q$Rosphate group,
ed in the art descCri b may nprise

or phesplodigstep §nkagp imthelcasecof aml@lotidgwahm@n ohg¢r)uclﬁa1|1ciq 5 Ipelynucleotide.
Th? ;[%?;np Itnhcgéogﬂg" 2%1sb (ase%rﬂg{e'nf % ehdn ﬁ%kﬁo%gﬁieﬁ%hge&%yeﬂﬁ@&compnse at

I sease agent or secondary di sease agent
leasbmteancpdiﬁcgitlmm euchaas gt ansdiquetined{nging gienp, (H)ian analogous form of purine,

(c)rgrjll altnalgg %%9 psr%%l%ﬂ? %; cﬁ I;? aﬁﬁg%‘glg al%%e l”@@ ggﬁ?lﬁcleomessequences of

thejmsmtmb mhytbh@rmamdl tyamg duswn sothad,i iociudifig symdittekic,RBOmbinant, ex vivo
osi tive and, negati ive str.
b moBr Cer i PR T St bRk <SP A matogsown in the

artt S advant ageous since the di sease agent and the

A CAERe R IE LT E L p—.

to AWatibthlo® dRe4ER|sefes. IOWIMIAD @ax BelUcdaa differdifial @8¢Reis té Betermine if a
an alternate enbodi nent, where the_ disease a ent and

sPeoifde disease rigaitys diresen’s andh fo APTEnG i PRSORAAEY dfSERshtaeEnp are prosent.
HJwWeREr, &fis %Hﬁieﬁhi‘fecﬁﬁlhﬁthg MREBe ubddLin'@ifRictiACdishnosis application. The
i sol ati on ste? may isolate only one type of nucleic
MAGS ican alghie yopdsiq @agﬁogqqqh9 PISERAPT erAb éenceap%/ Q@nu‘rﬁ@%s related to disease
sta@&eﬂl(ag)réé@gcerefta%@rée OF sif e WlcBdite MR nREEiRins (SNIRE to determine gene
i ncl uded when they becofre known 15 °through appropriate
design of the primer sequenceg used in the multiplex
anplification step. As wll be discussed in nore
detail below, in one enbodinent, the nultiplex
anplification strategy wused in the MAS utilizes
uni que and heret of ore unappreci ated net hods to reduce
inconpatibility between various primer pairs and to
|ncrease sen3|t|V|ty and speC|f|C|ty of the nultlplex
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i ndi vi dual suspecting of harboring said di sease agent,
and to therefore, identify and di agnose those
w0 pasoss98®ml S who have a di sease state caused bRCDDS2004/033818
contributed to by the di sease agent. The 25 MAS may be
expésSitn ipfofiling f 26 a0 Heeimitd Ao ADbae inflitaiows. ngpﬂilh:etl(dissﬁ disee alternative
agent _and one or nore secondg %@glsease
)

useAPE HE OGS EHACKHEH I B8 ARG oA B0, W04 656 Other

useQ bf RO WA SHvEPRSHpRIRRL by MbsEXaIGAl 18 tHertpr OV ded
illustrating the differenti al dlagn03|s where. S

t heThegMdsadwscrlsdrmay spmpumeise sE8pi i ALelFy @%WQP%H i) multplex
amplificdSor Yoth1By M eit a@ﬂ%e&xenb&fﬁdﬁ?ﬂﬁﬂlséas%méeﬁ,or secondary disease

nt erovi rus, ‘adenovirus gneunonlae and M

ageph eentaining dheatarget h@u@e@@ho?élﬂynlj P@B@?ée detagfiont o, the target sequences

1ﬁ st ﬂ? mece%ﬁ)oﬁ EnciB 6EinE QA HBERbAE tHe NEMPEASERGSlation of

(f sSease agent Cf secondar dl sease agent
bommglb'oﬂapmlmrandt@gdwl styandd fand RN Anis| Rrpyified Simultaneous isolation of
bo‘cges (A & dcgf\IAOQ H?V-ég?éélo%g sﬁ{Uec' hé gg?&@ %g%nt% alg]t(})% @@coMﬁt?y ddnts may have
diffepnt mvleid edd gdfl@tnes\thélouie}ualaampl@nﬁwl of @Rl al@df ENA multiple samples
d cussed .in.r se. C S

ogdy qu &Meetgs%etﬂ e ar g}atea%{g%%qﬁ%’hvﬂﬁ&é t?lﬁegdlg%'cllrsree agent and ﬂ'le

seo@ﬂdﬂﬁy ghaist dodres enhdhdene diemndahtype toﬁ eudeio peld%nmhe,t the nucleic acid

80 S]? ?{fglg R}%\Iglﬁq-kﬁs i eoxaﬁ ‘S’P‘SP e elcsdc%%%?\é ég‘g@g‘fynﬁaﬁt&le allowing

new GEéddSeA) A B3B8 BmonRt dhd dwodgesitarts b ﬁgclmimﬁ Wwikea &63e become known
descri bed bel qw, % endi ng on the ose.of th
e SPRRPLIE CTEH P PUBsL SISy i o e pEpfestion step. As

will B8 dBEESRASIE nA@E AbtaRBEORNE ?RE HBHEMSRC thadauliiplek Slﬁﬁh?ﬁbatlon strategy

agents. Nucleic Acid I'sol ation 5 I n one §PHOdln§ dibili
usqda (RAS R Hgrslghce 46 BOrF@proTBpregEigp metho Haditompatiblit
be‘ﬂw%Qlll %ﬁ&lsbﬁﬁlﬂer BhNA andl (ONRerkdde QRAsIEERChAD Bpectit@Nof the multiplex
alternate enbodi nent, RNA and DNA nay be i sol at ed
amiphficaion thepfidnyovanthoserefisurenlyi aveilablegpethads. {The epfge M progedure can
beX?ctomgﬂ LRS! 28 t%eeﬁsr{ﬂxregh&[fp()d' ment, when only one type

e CHcl'd i's required to be isolated (such as
whefhaMAS Esedaspr@:@dwnetg@nﬁcs thahils apnlisafinfiagap i walgstood. The MAS
Q:tar‘? & Ilsed I gétgrﬁl ehtggﬁ Eé}lge ?%setayeg% ﬁtf fr&ﬁ'ﬁlsﬁhﬁle A6tafhed from an
? nucl ei ¢ acl G>5'solat 1 on
mdlﬁduhaatsmpecﬂng d?fNArbnnnE)NAldnhgpdweag@s@dnd pio ﬂ@rqf@?yldeﬁtlfy and diagnose

oSN TS0 R SERAE PS0 B o e

MAS Ghat borusaf i aéfferamnil ﬂwghostseﬁhn]lvqllgeﬁxe atigbagr agam: a@hé one or more

B 58 el DM B35S SR S, PR B o

dideadeia ?Eﬁt SASRIPRe i@rpr@@@dd&ﬁﬁstraﬁﬁk@thetdﬂﬁ@&ntﬁf dﬁgﬂidsﬁsm/here SARS is the
sanpl es/ soqurces include, but are no
ishirS AEP AR GBI B Vsl s A B @pb%\%ﬁ "0 Ay fluenze A and B,
enttRAs, RhaRdirand aﬁd oplC. phbgndrite! BH Q1 Atkesind58d &t itl@secondary disease
met hod may satisfy one or_nore of the follomHﬂ%H d
ageidyuiHowgEdit fie MAScgp Jbetysed fudgterinealbe Prosereat disease agent an
seéﬁhs}g gls%)f abdhR kbR bLEpS atéjdle%%ﬁ%?ﬁ@ %ﬁi‘l‘ﬁpl@@ﬁnﬁﬂi\éaﬁom
seconhdary di seas€e agen hat” may be present in
pat iTbavarsumeb@ponents theeM@lSt are ﬂ%érﬂ?qulk %fe@qu dplaH &P]@Wy It should be
ap 18 a1c 1 S %{fl@ rcgﬂzﬁls ﬁ]ﬁ@&]ﬁ}ﬁm‘s Sre cﬁ%‘dgs%g in Eééﬁltdht% Qe %omb@l%nts other
enmal ning steps o can be conpleted 20 wit
méthels ke ingheat fofr eccogtplishiggihe simoends moamquwsldered Wibin the scope

o Sl 2 B S, TR OASTES y itn

ot her unwant ed conpounds frog1the i sol ated nucleic
acid. In one enbodi ment, a dual RNA/DNA isol ation

nmet hod i s used enploylng a trizol based reagent for
initial isolation of RNA and DNA from pati ent sanpl es.
Upon contact with patient 25 sanples, the phenol and
high salt reagents in the trizol effectively

i nactivate any dlsease agent or secondary dlsease

oy I e

o g, o
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be adjusted towards neutral (instead of acidic). After
the RNA and DNA are isolated fromthe patient
W@ 209p03®39 a silica based colum may be used torET/US1964/033818
isolate the RNA and DNA. The use 30 of silica based
meQmias BN sar@hﬂg)m trﬁamepsactebcrﬁn‘ee pslowpddpencpm b0 tkee;dnmub oK the MAS, the
and eff .Ci ent n in ssibility of .
natggzrﬂf &]?.ﬂ SEpses q]iatg _ﬁ\Ag tl}ﬁdxgﬁlres?f { %éﬁs‘%ge zb%niifgﬁ §7% 8 pqgf%ie(éondary disease
agdd@R and RT-PCR inhibitors. The colum nethod for
nucl ei c fld purification is advantageous as it can be
NugletcAdif I91adiopt er ent types of patient sanples and the
SPi h adenaingt 6P TeaVASCH inMalbiy atidNBvIgioRGRp 10 fus&i theCRolates both

i nhibitors. 35 In one enbodi nent .he n ei c .
RN/ gpdhPon Iy anedigaatipg I ap alignaig © h@ll&&% ﬂgMWNA may be isolated

1nde§éﬂd@ﬁtly%d 11@n\06mBRES £4? I&DR IFEASUSAROAH33 81163n:hé Embodlment when

rovid y QOrega Bi o- Tek according to manuf acture
onbrige mtqf@ﬁglelc BFidg# Feguiredi) bedfolat%%}l@b%s whpllethe giseass agents and

sec@flggd d‘s@asg: aBintObt ﬁl'tlﬁés? 'hQV@@lb darh$ gjp@tdf AlclEie %gﬂngenome), nucleic acid
(trizol reagent) fol | orof orm ™ The

isontien umeshdds thaigsadaig I@W RNAe@ D%TAclﬁasabe tyedy g Vankdtn @f techniques and
pro%@c!gpaj 5% 13o%n 1&%& " 'rtf H}gesgmﬁ{ nét%'s %@A Xang IBIQA églaﬁeﬂ" Hﬁc? %he separate

10 separate the aqueous and organi c phases.
isobntiag Wé cach pldasieh rt@:hmeu@famldlp;otp¢®mslfae tbe elded nt be aucﬁewamd isolation
descpﬁ%cﬁg I&g B%g é(y %glatt g&lx{%h éda’%écﬁ% %ﬂgtg?? pati g%gaﬁlsplgs or sources. The
typeoof pattlengsam'bﬂﬁe/sslanqzsl ieclades baippt meﬂlmmddoanasHVp&aryuigm iswabs, saliva,

um set a col.l ection tube and centrifuged at

SW%H“G&B“&‘Hligﬁmfémééﬁ Snds. The flow through is

di STh¢ fietkic &ﬁk@gblaﬁiﬁn Mﬁ&hd Bif faisfyl one r Ao’ th@foﬂlbmng requirements
g 20 S eSS e S5 e 205 i gt
diskae aééltﬁ-@laﬁlﬁél}owﬁreébﬂﬁﬁ thd pRiciNAMPNS Wa 3 redult] d ridy to laboratory and

addi ng 501 of RNase-free water and centrlgﬁgl leted
16*’1‘11%‘}2?%9?63%‘3’@19’8 rgcgpedy Hyrthermore, Hicaempiaingisters, %@Fa@s‘)e complete
wifiBit thBe8quemeedr k@mgd Q)l@%iﬁdlﬁﬂl&ﬁtpk&edur& 15 Rﬁs@éﬁ In addition, the

descri bed below. In addition to the triz

met h
medoge PP edlogh 6 ethe gemeralnet ReBsanda it THER é@labws i %lél ofpg unwanted
cogkﬁlrﬂg RN ated Budlc Alig er nat e enbodi ment,

conj ugat ed magnetic beads are used. LNA

15
( Lobkent exhodiment, AciualsBNARNA isoladien method it pssfl empldyéng a trizol based
reaggﬁlctf@“f Hl'ltﬂlg s%lattlgﬁ ‘8?‘ RIAC Lrﬁpﬁmeﬁo%gﬁé:ﬁt gﬁh Es. Ugon contact with patient
I St |ngU|s I'ng characteristic is'the presenc
samelbh yheephend] randl bighlselt wegmist indhepirizgd eﬁﬁn@tlmly@nacmvmn}o flisease agent or
secon m{gldggagg glsate lélla\ﬁep]?r% e‘ﬁpi?ll tﬁeﬂ?‘aﬁ%ﬁ%&ﬂbl@' ggﬁk%&% tJ AV for the dual
1so¢a@¢,oi[p£RN,ACa)ndmA bethe squad phaw Winh 4 hiegle step rtind 1@Href1tha rﬂyzol solution may

e HELEFRLIS: ARERT B 0o 0t R ERa R e o e

padid%Sar@lésea ﬁlllSEebagQi dotunch fnhebemed s furthdrhiwlad tb iRlNA yndddNA. The use

nycl ei c ac dup)] exes forned between_ L ai ni.ng.. . .
of eGP RUITHE i o ENA Bl AGRED B defienty while
mlﬁﬂlﬂmﬁg Iﬂ{eyposﬁaﬁty dMNAnRAUGhEeh dBe wagpgtmrradﬂsb uded €6 @ATHS PCR and

R’ch(l%%élgbél&tog% @e@g@%{%ﬁ% f;qu}:n!l %NA; onpl T ﬁt&%/néi ac?vantageous as it can be
usdd\Riti BitfeRinDiyP&s Flph 8GR WihRo! dnd @ HaPaRlwash bted EFHcAGELY Bmove PCR
the nucleic acid of disease agent and secondary

or RTsRR ohihiferst s (ei t her through specific or
NON ;5 RRGIH{Holintddl MeAfbleRNSlation iCQHEA REudidd e dudl RNA/DNA isolation
magneti ¢ beads In order to 1solate said nucleic acid.

The LNA-containing oligonuclgotides will bind to

nucl eic acid of the di sease agent or secondary di sease
agent; separation may then be achieved by a sinple
magneti ¢ separati on and washi ng step. The process

also allows the renoval of PCR inhibitors. The

LNA- cont ai ni ng ol i gonucl eoti de/ magneti c bead
conjugates could be n1xed dlrectly Wi th PCR or RT-PCR

o oy NN o L
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described in this specification for isolating DNA
and/or RNA. Multiplex Anplification 7 WO 2005/ 038039
wERODsEPeD4/ 033818 A variety of nultipl ex anpl PET/US1000083818
strategies may be used with the MAS. Many such
kit pAghdehi BALIRE Hio-adegiceslingy © dnmfavtirer’s metnatibns. TReefly, 250ul of

w2 SR R LB A BRI S ) R e
250pl Cdh@ir6foas] dTEO MiRdufRefd thorduplsly Ckhﬁ(eaSﬁlch &gebbt Val‘teklng Samples are

secondary di sease ent. For exa [
cerf IR IRI00 R PO TR iscto BeRAEAT g ieoth 8 BEREa o Bgy The upper
aquebu &%s@l@ eara%ﬂﬁ@&s@ér@dmb b nkR QWi dentifegeaiibe. AhRq@€olume of 70%
enmbodi nent e multiplex anplificatjon_strat

et oty EhicSARSS e KeshiStfs PhT S uEqHRe TIPS pie @gplied onto 2

Hllﬁ’ﬁmlsblfn' c%ﬁﬁﬁlpé%t fﬁ £ 38189¥od &ibd ﬁﬁd’f@éi‘ltﬁfﬁ &1@& 16 r(DOO &hesbr 15 seconds. The
mul t1 pl ex PCR (Tem PCR) and ef ficient

flownthraugh daisondast SO o Wagy Buff%rr Ig it a@é‘a i ﬁlaeegolwiﬂa g the column
Cerﬁilllﬁlgaf’ fordy %Q&on@@ dﬂlh@ lcoRfhaE %Eﬁéd WS SRRE o PAVRY BuMdriiaWice, for 15

nsive enpiri cal testi ng priner conbi nati ons and

secangs dafh. dhe BM@UA@W@mwdomadémgﬁQ mrediiVasedeqpeter srdreptrifuging at
ma}%&éﬁ Q}leng tfﬁwpllninfu{ec e%ﬁcl% tabﬁ‘ﬁm?l@? ﬂﬁ¥ iR tR Qs for t}ésdmphﬁcatlon

used in i's specification arget sequence" is a
swmumkbatmdéb@emuence froma disease agent or a

sec i sSease age S

ul t %(ﬁg ondt ]? ﬁ}zolgx%etpéd E%L%}lbéedt abg)geq %@ﬁgg&}‘% ﬁﬂz%qlsed to isolate
RNmalal/dramgAr Imucél&nmte&mmbdsmu émh%camateﬁlmnw liehds are used. LNA

' ts.
s Rt Fip 16° R e ao 0 Eehvmit B Hidre USRS hose major
disthgashsipechaprtetivic istthablessse bB atlhahylelrmsmcfge dmtwaen thnd 2’aO and 4°C

di sease _.agent o econda dlseas ent,
stoBlS SR KT e e LN Ao S opE R aR P o Sielsopfseh fat appeer
in DRAOAId ¢S %ﬁﬂ?@,d@) 6ah¢>ﬁsecbaﬁreﬁ1tﬁ Mei@ Eorhyflekiné@erd Inyclesstd®s according to
di scussi on bel ow) |nd|cate t he presence_ and

Watsparferiakyrulps. Th@én‘a?%léaéééffeéa@?ﬁ begpeqpriorad dyrlgenides gpd Lhys give rise

to aﬂﬁﬂatncéniq thd Hﬁfl%%f dhasinasa &Bﬁxéseﬂoﬁﬂ@mehﬂée‘ﬁqm& cont_almng nucleic
tate. In one odi ment, a si %e tar get sequence

aclée pad neet LGy cenigining naeleic widsr orhyaisdlly, GrdichNe wéﬁﬁldea H’érorporated
1110?%9& REFONFaIN ﬁ@éﬁ@ﬁ&l&ﬁﬁ@ tothPleP By &BE &Y cordParkd tcPd corresponding

ter nate enbo nore than one target sequence 1S
DN/oDRbA eainflor. BN coneting ddigomuclnetides seprbls of binsling:tg dlyy nucleic acid of

dlsg%% géﬁ an? @é:c(aﬂcga? X}ts%ses g%e%?s (t@glr%gtthroﬁgﬂ sé@&ﬁ@ Br ﬁcqldég%hﬁ!s‘ ?ﬂteractlons)

et sequence is s
cotildrbedinkkd o oaphetin beadsnn tander di swiade saad)ewdleinnadida Ren@ﬂé-contalnmg

enc ele [
SRR TS A T P A Pl o
sepagatioh Im@tthemtlﬁchchlevdﬂllﬁﬁ sm‘lqé\le angnétis. selﬁlrz(ﬁon ]md whéhirgg stept e process

als‘é%ﬁlp art%{%&?]al (9? P%@%&F‘g&tﬁ&gﬁ%%@@%{e pEP Eﬁucieo{lde/magnetlc bead

coﬁjhgﬁéﬁ’lb&ﬂl@ @E lnﬁiﬁﬁi aﬁ@tly n;diﬂc BCRdoraRTJPOJRt re(a@&ﬂts fcdalse in the multiplex
forward de forward grimer

am(pgﬁt;a‘goaé? eyéllng éhepxull\lﬁ.é;p)ltanﬁg 10l goHléqlta)él S wgp%tlg tﬁﬁlijsmg?t}ent samples

witi gk ff&ﬁl’ﬁ@sf cgn%b‘ @fffc:leﬁﬂjl PREJsse) dl“h@@ﬁA feR¥e hBe bs uﬁtﬁlrconjunctlon with
pri mer rlnerégalrs illustrated in

thq:awa@l. %veal zxfwm method fegratbed @poviecH AR OURF | @ kpeg in the art or
de%@e(ﬁ?l Uhis speadhickidh BPEo1Rify) DRAGnd/oPRNR, Of tar get
Ication prinmers 30 (FSP and RSP). As di scussed

MbléiP!ﬁNAIaﬂldiqatlemw tar get enr i chment primers and target
anplification prinmers may be incorporated as desired.
The target enrichnent prinmers, in this enbodinent,
Fout and Rout and Fi,,, and Ry,,, are designed to
hybri di ze specifically to the nucleic acid containing
the target sequence and to bracket the target sequence
as illustrated in FIG 1A, Therefore, the first set
of target enrichnent primers, Fo"t and Rout, binds the
nucleic acid 35 containing the target sequence and
brackets t he target sequence (one of Fout and Rout is

' — VAN AT AN NNLNIS PN NT ] 1L 1NN Al /NSNS A o
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The second set of target enrichnent prinmers, Fin, and
R ,,, binds the nucleic acid containing the target

WG ewsmssoa” and brackets the target sequence as PEBUS100€@33818
for the first set of target enrichment priners. The
SecORari&ehf ﬁfulﬁ;ﬂé)gﬂﬁplﬁhﬁﬂl(ﬁ]mmmglep miageresuskd maih tho MAfe Many such

inside of the flrst se ar S enr |
e eainreinep s Koo e 80y BEGE R EMRUFRRER Yl b e pe,
RTde)ﬂf&ﬁnlﬁﬁhfﬁbﬂ €hetedl G@fendlﬁgq&l&lﬁ e dfucltio amd\wnidm;ad tohtbe disease
second set of target enric s binds the
s AR GF oy i sob gt RGOS RN AR BT R FRGR may be
utillBE FRERBHERS Ol PR SRIREPCRGROWEN kildviriRItBe &f.€In one embodlment

| ocated closer to the target uen e as,.co red.t ol
the trppeltiplex gmpgEeation Strategséﬁmew?dcm@% i i$epdques] iy Lglpque multiplex

am%lﬁﬁa{%ﬂ g@&t@gy’ % Rimieasset ‘%ﬂﬁcﬁéﬁ higplek 'BCR QTerﬁ@@R)dand allows the
rimer enrichnment palrs further 8 conprises a sup

efﬁplenmnpltﬁcnmmgf PLEPTGROIE 1SS! SG@WECGSW §L%°@psepargeﬁteqnd/or secondary
dlsiglla Feglgs moﬁ )@éﬁswgleh %chte@t‘iﬁg' S€p3RAUEREKIAtIAL ah$ amplification

ical 10 the sequence of the target anplification
comirtlone Asis re{qRERi wiild otf‘n'@ﬁ)lultlﬁi@x rmplifiprpon Mpads lorwadr fhagrt. As used in

this ﬁ'ppeé}%atlon a %Pg%fc' §eqélgnng” R¢ 'anﬁ{clegfﬂig é:c{%l@ﬁc%' Bo% td'fb%ase agent or a

copied in ts conpl enent
secbmlagy éntaae agé]lt rilghit msgtosbet ze‘nﬁleted tah@ ultimdiely sleteeind thp Agrget gpquence is

tar ati o R P
coliREb R SR, LRI o LAY AR Rl i o
tardeld sédmencenfeﬂ dinplfivatichiswalettnd bd Gat bidettdiion(ecdinuistedrbglow) it allows

theBiiEﬁ@%lﬁngo?lté)é rd:}aen?s% a anlt E%ﬂ?f: % ncgseegs 1 he S%%ed:lerpg b%?gnt in the sample.
Thé 8Gedtid8 BE the dptifed tbfget s‘é@tﬁbhﬂled’\(@ﬁhdiifdlrbd’tbf o?SﬁlraﬂdI Re dlscussmn below)

contalnlng a super ri.mer entlc
Wil 1&@@3@%@6 Fresencg anghagsntity pf tﬁ%ﬁlgeaa% a g%ﬂlg %rgﬁjgs‘,efise agent and
the?é@? BMRBEe Bl 1RVar|disaRRe Ugdt€ ol dfe eABodifetie S sfn@ie tanget equence is
rinci ples of operation being the sa as
selgtéﬁgb i pagll g@ﬁog@amse§wptla@ pg,chospc nﬁgry sease agent to be tested.
m BY gﬁ&ﬂﬁ% %‘iﬂbgallr&ﬁf Wz &) tﬁa'ﬂ &nt MrgQtscQitnbs RNRMteB IfoMBASlification from
an elr nuclelc acid sequences can be adj usted
eadhndiscases gyt omd ehsb secesilary dispase 1agent Ho get th éd%?qnﬁle?mbodlmem more
thatn NS %ﬂgeet F(ﬁféggenﬁ'splkcﬁec{ R 8 ¥ﬁﬁéaﬂbﬁ AbinOfe AReds® afEHPWR b Bingle target

a shorter priner sequence wll
sequienae i§ sarbwc@sfeldarsl@émtfqn(ﬁmyeaﬁh pecendagndieqaspirdchier
sequence W & rgl OBIG. 1A illustrates th
effTﬁ?B%%nleEf??ﬁéﬁﬁ%?ghgﬁﬁgiggg??gt%fﬁ@g%reaglngllﬁ os The e
of I3efpginbis olifontitieotide pms fa5ths equpdificgionespthn strigtlesdqpence.  The primer

R85, 32 5 I O B s i, .

(oRETW irdricEsat prﬁﬁl&) PRQ §idSide (rSEESedprﬁmﬁs sFSh (ﬂoezvaydv)supdrnpmm) and RSP

embodi nent, length of. t r chnent
(CepP ST RS brneoT PETSD PHE GO HEg: TN A oRPRe: Adpis of tree
enBORG: Bﬁﬁ‘lters (Ehe ahERGE An@ T, iﬁﬂ RaY gﬁltl @ﬁlﬁ iof Itumtamphﬁcatlon primers
rimers is from10 to 40 nucl Otlg Qn ot her d tareet
E5F 0inBSR) erbdTREAE] PR BHGNHDIEHe CETgpE PAmET and targe
n%ﬂﬁbﬁf&ﬁ%ﬁnd?é’ LB ihdorfors d0ddsted 0 TRO titpetl @athm@S primers, in this
riners in each set of the target _ enrj.chnen ﬁ 1

err;bpﬂwts Fona gch Bouc1i By @ Rinetigdpienefl 1o B Pegipally to the mucleic
ack IR rﬁn fh@ té}g@c ds@égéﬁ&' AR brat:ﬁa@ tﬁeatﬁ%gi sc@ e B§BRbtrated i 1n FIG. 1A.

prlners ut are - eotides in |engt

Thareforththet ﬁrsg et effargeh rmmmmnt @éﬁ@rSFanut ang R pinds éh%slu°161° acid
45 ut 18 on the 57,

cob Gt F Rl L8 e pLaBH e il o RUES (G PRI R

of target anplification prinegs, FSP and RSP in FIGS.

1A and 1B, are 35 common prlner sequences and are

used for the uni versal anplification of nucleic acid

anplified 9 WO 2005/038039 PCT/ US2004/ 033818 during

the target enrichnent step (which contains the target

nucleic acid). In one enbodinent, the I|ength of the

target anpllflcatlon primers is fron110 to 50

S . I T Y T T 1
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anplification) of the target sequence, while the
target anplification priners are used at high

W@ o0vsesHoBat i on for exponential anplification oPCT/082004/033818
target sequences. Since any convenient target

or Bﬁqsi&mfehe:afgeb&qahms encf the otk bh ked | Qmight; diddef elettairgm ,sequence)

TS e S U B AP Ruch od By o' 88 conining e
tarfdt 86kt ahd BratistOmdt ta3 g kRneRe ad ﬁmmﬁfedrfer, the fitsesdt af Gedet enrichment
enrichment priners can .he desi

Pris t TR O AP GBHR BT POTEE PIGE (L MBI B e ffgoet ofenac

em@WhhefiChriérs RS Sh&eh BY FIRENS. t b ldﬁﬁé‘n Radefiaenbapidxinife to the target
ol i gonucl eotide tag (such as Fout nd Rout in

Se%‘wcewﬂyoﬁhﬁbwe%e@etsﬁ@“éfsfﬂi o4 Bl CRehpBt PrpeS ahmffsehe nucleic acid
coﬂtﬁﬁﬁﬁ%ﬁe L RDSENERE sk thRakd i@bnd sebbf fat Rt Bnr®@in®ntOfrimers are located
target enrichnment prinmers may_enhance the sensitivity
cloggrdo thedasgtisequeces cvmearquwéhes%rﬁ Bl O LM e RS Brimers.
op DEQJ}M{P the/ pideks GO %b&@%ﬁ@&ﬁhg Bfst bR cORShEHerRntiBRAcht birs further
together to provide target sequence enrichnment.
comprisgeidi $pon prigien bindingetag sangidt Sesnd-c hhen SUPST iPHEYS bipdeng tag is an
o, B O ERIFRILA) LIS 00808 ok o s
(RSP anct H‘ﬁi’)t ’é)ngeg ara}elafwem:re@,rlng e MC@WIWGS%, hlee nraneg @#ir containing the
n ners.
sul%eé 88?185 élgglf’?ﬁa% ccgnei tfc} its k gglg gﬂn%% t? hl%gtle b?x?cﬂg §1t§ F4GRe at least one
paie @fhirpat angrisicatdont et (BSH amhRﬁh)t toparllome exponégiaP @mplification of the

targelé?sgci{%gc%g &1? %ﬂlt?%n% tgpng o ns nﬁte(? 2 ssecoggi% Ige enpghment primer pair
coﬁ PER sapdrovimet biddihi a3, @'1&1 iﬁdcoh’ahmdg arngbief pnirﬂetrl bamligf tag identical to

assa t additional dise . agents. and
e G S LER RHILtE APPHAUH PRETE BB AL the seauence of
thd RS STHAS RS PHinkdrSRay ddnpRe thk Busd @¥imehéligonaciedtido ng i0desired, with
two sets of target enrichnent rlners to anplify a

thegripsiplas 9f prsrationdietme disreme A @Fﬁc@ﬁé PAget sequence,

NOT §he 2peciftdd) & ﬁ@tﬁbﬁﬁlzét@ﬁ%hﬁﬁ rth& ARt exﬁlﬁhrﬁa{tsprﬁﬁh‘s and their

be used if désired. "I n one enbodinment, 3 to 6 sets of
nuelgicgpsid saqpenshvest Dppafinerd by ircressiag ar lepRgsineheicgeth of the primer
se({u%ﬁ&et {e%nsllbﬂe A }E@H!i&ét%ais ﬁr@lgglhniﬁnﬂw ast. IR g'éner§letassh@fter primer

ar get enr1 chnent prinmers are used In an alternate

sequehesdivitb igive ®creased spegificif whide é@xger BHAIEE ﬁe@lﬁ@cepw}lh@;:oglde greater
11ygrrlc?.lzaLf‘?)g fﬁg{gﬁ t I%glgh%nglé%t %ea%ﬁ g}ﬁéd«?ﬂ&kh&' tgég:lér%':ths of the primer
seqmn@ebsmnpbleffbnhybrxdmam mey glsa deemmwhmh@rm@n @etsve during the

ts i £i r
Valé?lg Eages tt d eP(?% t%ca 1ons I cg% dﬁbﬁ@ ohgot«qﬁw@.nﬂélgﬁg Smbodiment,
thaM@ipthesf the tatpet emﬁnhmnt paxlnexanplﬁo&n dattoosn nsctlexmded nIn an alternate

Hgyﬁgllle‘rr@ngl [ d eagt]il-léﬁist &fQ ISPI&(i 3 %’i gl‘flm?slﬁ gse % d‘rgﬁ ?(I),nlsguclfeo%des In yet

anbhedhlfghatd E@Bodihelith ehealdPpith fof ekl tadgey @hrichidnet Ipﬁrrﬂf’sl d feoml 10 to 20
have si lar anplifjcati efficiencies. Milti

nuglgptiles. 1 PHIPGTE B 725 SEHK Hhet ke IS B *am%ﬁé??yaﬁéie iffgrent lengths if

deSIRIAE TOF cidaf)14liiS RS aNBRIAGR Nhe Afget BaRAMBAYpIhESBSaNd Rm,t are 15-25
agents are t[ﬁr esent at different titer s/ggoncent rati

muglPoiidse i epgihzand e WE5e GRIATSBOTBNTET H 0BS Goun3ada 45 iclectides in
ler%;tlg{%l{h' sﬁ@ﬁ‘fen&hfngﬁﬁaﬁ&iﬁg 118 stidel flimeldti@ingMal) Only 1 set

arget anplification priners, preferenti al
anplThe ifesit sebaf dreet anphifighion priers JiSRt andalySB ¢t FIGS TH ¢nd 1B, are
oﬁﬁwnq)rirrrf& géc&teﬁc%s Qn{]ﬁje $Sd¥SOME hﬂﬁelgéla&{fﬂﬁbaﬁlofn% nudlB€ acid amplified
agent’ present at lower titer. Such biased
anplification nmay be avoided py using nultiple sets
of target anplification priners. In one enbodi nent,
2-8 sets of target anplification priners 5 are used
In an alternate enbodi nent, 2-6 sets of target
anplification prinmers are used. In yet another
al ternate enbodi nent, 2-4 sets of target anplification
pr| ners are used The target anpllflcatlon pri ners are

o oy o, —— o o - o "
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primers incorporate a neans for detection that enables
the anplified products to be detected and/or

worenwssH0ad ed as descri bed bel ow. I n an alt er naP@r/Us2004/033818
enbodi nent, only 1 of the two target anplification

durBigi theta et dHEiORRET Sfep §w1§iclﬂﬁﬁhﬂﬁnsfth)a" tafget mrcieuamzld)l In opebmbodiment, the

anot her alterna enbodi, nent., f t.he
length efethealfpict f@ﬂ’i\lﬁf’%ﬁnp?ﬁ“ﬁg? o5 13) ¥at5@ n%f’ ?igs Ipogn alternate
emBl§iR&dt] B8 len@ﬁl 6&&3@ talrgét aﬁlbhﬁcaﬁ&ephlfnm@ d$ frof, 1(Htor¥EBJﬁlB:1efoﬁdes In yet

det ecti on ment that i own in the
ancSige B9 STERGA-E R o BRBNE (el eh 2R L L PERERLS i 10 to 20
mdidgdgssescent el ement, or a radiol abel elenent In one

enbodi nent, the neans for detection Uy

fl u"ﬂ;eetgqgétrﬁnnéhrg@pé PEImeEs Ehused at 19p CopeRnip ’glgﬁstfgrderinahm%t (i.e. limited
am@fﬁc%’u!)rg he Tzﬁgetfsla(&{f%ﬁ@es ok (R enRRampBicdien PinRed b used at high

onj ugat he Super prinmer sequences or 20 nay be

coricaugtiatie fdr)exmpf&@ am&gﬁcalﬂﬁn phthe tags sYTuCnGeg Piase any convenient target
seq%grlﬂ:le %81?%5 ?H%etfglearﬂﬁﬁﬂzﬁtlct £n AetRa5, Ahe E&Meﬂ%@ of qhdPh&Rteld Primers are

em Ca ement and the fl uorescent
diceltedmmiyt bymhy nigerecd @qmtegrhct&)segmpncgﬂmﬂqmg the target sequence. Therefore,
Y ealiA0 ARt BRYheRSomposition. Th
theﬁ%rﬁgt a‘lp %nm%fgg%lr egllgxg dlqg Tth 5 rg tcar St ek IeC ?rrélﬁ?m ion. The
usesfl amm ousmﬂ of mestel @rﬁ{f&mtﬁ%{tﬁowsstoh oaitan &e@gomgbgnqqutag (such as Fou

PCR reacti on _as
anci ﬁ)ut H‘JGEI?% d%%wcrgﬁsels |ﬂ§ ?f:ﬁglﬁrécyrqptﬂ%%nﬁg%% entrettrgglﬁl bh reaction.
Mulsle t@éts enf I‘talé@eh rmﬁfl;]rﬁ)emtt pEihBrsaney bsieded the asemntew’sft md PERficity of the
reacty on. I Nce e.tar nr C r.s ar

o555t B SR R OB P PGP Ao el B i ogether o
pro%ﬁfe\’c%gét seqle&d erﬁlﬁhm@lhnﬁlﬂﬁddltmﬂ f0Geahe taaddn efirichhrent 1ﬁ1mers are present

t ar get anpllflcatl Hurﬁose The CEgcen ratlontII q% ton of
at ]pgrcggqengﬁ}qné,mrpelgﬂt ,naél are; ngt gt fff)rc & FrPopgta amplification o

theS%RONLHlendds, ’E’h%ledl%ﬂ 63 Bhé %E‘ge@&ﬂchﬁieﬁt%ﬂ%ﬁ‘s &REueNaRs mgfﬁlfieant issues
target eanC nmen rlners al so_serve to open u

regaéw‘gﬁ g{r@agblﬂlgtfquréglgath@ VATHS é:pg;,bgla’p%rcgatglgetggmcgmem primers. As
disBRLd de &Rl é)&ﬁgﬁéﬁﬁblt dlﬁﬁhtﬁ}fatﬁ)ﬂqg Qri & Jult 6 ﬁfécs)llpermﬁlers This aspect of

exponentia fication of the sense tar

TemeklftRatews ﬁleasgmglq-'ﬁndsqqpld rg@dlﬁqjltlplh of p:‘(gpasg%%R@,qject Additional disease
agmﬁs%ﬁfgx%ghgdgg%ghé gation, "l ow concentration" when

concentratlon of the target
enr Aﬁhor@hnhmmnmnmﬂmabdmﬂﬁnﬂxan@ bR s fheiugeplcone or two sots

at 18 not suf fici e AP Lk Gak
of %ﬁxg g1 ent T n%lerrsg tgtam§?§'u£ g ﬂ‘.ﬁafégh eMdl cg)lns g {c}:LI dar s&fﬁlence more
thdnd @&tof %g@ atiri chimeetyiringdrs mhsebcglusaérf desiregeln Qt;leqméml:lmgnt 3 to 6 sets of

g S SRARET M D SR AR b

set@fof tidrget runiti@heht dein@rsCaaa tusddni Igant dleraser gﬁboch;raqﬂ,eﬁ ¢ 4tsets of target
he anplified. In one enbodinent, a concentration of

enfighgg PIURFTS B HSsh primers is in t he range of 0.002 M
t o hessthah N3& 0P tadodvhmpRficanet Iblﬁﬁereﬂ‘fﬁjb dllstT'BélﬁsedaWhen more than 1 set of
concentration of target enrichnent S p

targgna@@hﬁéqtlog ROEETS\ALE dlscgi e seuenpesHf t q {nél twget sets 0 target amphﬁcatlon

priadEROgL §B%ed B tl?d@ R At Rdp@ibOHwith @ﬁ@ﬁfoﬂ%ﬂ [ﬂ i3 Bﬁf@herﬁlal amplification
primers is in the range of 0.002 gMto

yet
stepndn lter wpidarthamaltolnwil dhenrer PEmeRHRh f*}aéﬁ %HélHaro'FmS when biding to
thd Q{pgxe%gﬁé}ﬁo'nﬁw;é%ﬁ]&s &M {hg%ﬁx?hﬁéi thfpet NRleieddetarAl hale SiddlaMmplification
n

concentration ranges outside those

efﬁkesmes bdHlidotreechayplificatierprimdrs pi bp atadrvgheg ong ppmore "of the disease
nycl ej d e c

e s B AR BB Ol e 08 PG AR thore i s
enrlchnent prlners bel ow or ahove the ranges specified
are required for target enrichnment 10 w t hout
exponential anplification. The various target
enrichnment priners nmay be used in different
concentrations (i.e. ratios) or at the sane
concentration. As used in this specification, a "high
concentratlon when used to descrlbed the

o e . - o T

o -
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1.0 M In an alternate enbodi nent, a concentration of
target anplification priners is in the range of 0.2 M
w0 2008/08082 | n yet another alternate enbodi nent PCHUS2004/033818
concentration of target anplification prinmers is in
sighffRatitadiffecmt if tiferMhe® withdonlyt 1 Gethett targenmrelv‘ltﬁcaticbroWimers preferential

RS PRS0 8RS, 56T TR RS T BT s o

thd e @iresestef Urnewerttierd @ualﬂ'pllat,d‘di agfplification einytbeatoided by using multiple
concentr at

setg pf ta‘rig{%%plif%gtslqrggx{ﬁégg glgreqﬁefe Iazhlg}%gtt ?gqiﬁfsroggg%% rapn% iftion primers
areCXRON N EA Alker@PbhbdEdéitONG sdihOf SRe mplifidiEibs piyrsRee used. In yet
used_in different concentratronsg& e. ratlos% or at
angther aligmmate cHReEmERta L SRS ofNarest ayaplificaionnimers are Bedne
CONGROLS & laBRIifithtibR PrifRRGRe AbedCatdifl échcaRRBsB | "Yhdié‘eqti’ence of the
as a 25 starting point for primer concentrations
targytchetplifigation rienses B thsrrarnei fal caghpredtiseaenesrio oe aaﬂpélﬂe%# one set of
tar &r%?hf' §§cﬂ)ﬂ%ﬁ%rs F08sd8of8le tgl%Et &Hﬁ[ﬁﬁﬁtl(ﬂf biRES aRNEEs1cHEd to share

anpl ification primers be used in various
haveatiingsr anpliiaasion sharacierstipreior e&@h @ﬁrgﬁt‘r sewerpefiebepmplifipdaf pyltiple sets
t
of ttﬂﬁet%fﬁcétﬁﬁ ﬂ&gﬁr&é? g@gﬁg@ eI 1 %@dﬁ%&ﬁ b‘B‘iI e&?‘\ﬁ/\lg %réet amplification
priafers mcgpbraeng mchmsefmt dptettivar @awnableg dreearaplefieflqureducts to be detected

an&@r% %gﬂpglg%ggt descn ﬁe%ﬁg r Cirq Y taﬁ%l}l%? Cenqbéc? H}e&% &bﬁ/gl %P fhe two farget

aniplifit#ion prifiess 1ﬁ¢mﬁo‘ratps a n’&:ansbﬁon dctarglohagn wetl dnother alternate embodiment,

o 58 Gl L b AR RIS APRLLLLBY ps v

thlp @pd&fﬁfcaﬁcbrﬂ dini@nd Rg ,de’ﬁttiliﬁ asy Ed‘lzﬁlyr-dle’memt tHat 13 lmbwm tHerart, such as a
| A. However, r bi d n a not

ChifgigH e, oI dm g RS ARG Piferepgpgeyient. In one

enfbOBinieht, GRtrhaRs ﬂfr dBREtonahayt B StlyRdsBént Slefh@ﬂt 38 as, U hot limited to, a
primer binding 9 is identical to the 35 se uence of

Cyr% Bbely rTé’étﬂual‘ﬁﬁﬂeth gt BRY B Aeely compeatidde fhe Py dmae eguences or
beURitectly bJﬁgf 2RENg BE ca?sb bEindir &8 corfsatiéd, 200RE4A3 &3IBtection may be
CT/ US2004/ fé anplification products cont ai_ni ng.

a hipfin malsewle frei mehelmpqt@ engnb) and fgdluopeceahplpmentappye conjugated to an

avﬁl?ﬂ: m?r %‘rh\q&n dlecfee T‘HQ @&gétfoﬁ n@aﬁserﬁ&} Winfipdidies 4s Je§ctr1bed below.

ation. The multiplex a ti cation protocol

( d| Jbesued ehdithownt priaers zeed ia the @mPQFe@ethp@ eeeciat @sadhigra two-step

g % : R th
g RO OB B 6 BHOP R B B o i
tangetf mnchndexttqarmarst e used get omarsiep G reabticn, eﬁ@cardu: tatgst enrichment
prgrteeésg a%eaér%geglgp% é | Cc%tnt:eto gratz %% ptghre t-grg%t ef’}rr r%r%enf Q&ng I'llrr?aﬁéet-ennchment
putgvee, sathecthaw £ taagqn Iambhﬁraﬂtlbm pupbep. TliEI“t&nd:@trgtﬁm of the target enrichment

enri chnment ective icati S
PR 3 DS HBOB o Y dereasair PERL P ERPF G FER  Rapagy The treet
enﬁ@lﬁﬁcﬁiﬁtﬂrﬁﬁdr@ Alsb aefetto thi ghiaal tdpiplae rsﬁ*udt@reh)&bdltﬁdzréibre increase

their h brrd tiop targets for target
mpiggaiosy Séﬁéﬁwtvr @ disirior ahie exPeRal %&P&}S&%{?& off e ‘sense target
se?%&%s @&:oﬁﬁbﬁsﬂéé%blﬁg flerrsphgd Rxponent i al anplification
rocedure to be carried out by the target
anprASf Peedt o fhipspesaficationr s dpvh regnoeairatiqe Yogp vsed fo described the
coﬁ&%@r%ﬂ 8t 1RNBrgHS&fFichinbB® $r#hQ8 meBR b CoRRRkatRl é’@ﬁﬁmers that is not
?enerate target specific sequences with sup
suﬁ‘rqlqmé orskpraeritp! emplfiqafeneiibe giver targeé peiupnce(shbyds Mﬁ@ﬁm for target
op tﬁ%‘q’%@& ttatgg%g sffuddce I EREE AR cotURBHtioR rrﬂla@e\fary depending on the
|n I Nng sequence or use by the target anplification
primers for exponential anpljfication of the target
sequences. The resulting anpllfled target sequences
can be detected 15 using target specific reporter
(also referred to as detection) oligonucl eotide as
descri bed below. The result of the Tem PCR
anplification procedure is the specific enrichnent of
target sequences by the target enrlchnent prrners

. -, . o "
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optim zed taking into account only the target
anplification priners. Therefore, inconpatibility of

wo b@sesgeenent i al anplification reacti on condi t PONES1084/033818
not of concern as is the case for nultiplex

nuoldtkié tdquakdest theehilddds adid rcblﬁﬁ]lhing the @inget iseyubine tartk. aniiﬂiﬁed In one

The Tem PCR awpllflcatlon rate odu es decre
emppdiReR ot AAPCENFLEn G idjed Rarich pRL G 1 (G AL UM to tes
thaR D ITEVL S IrAd B thef &8RIAimdnf] altofinEaBTdrgdt eAmeASpriners is in the range
result, the occurrence of prinmer dimrer fornmation

of PAPAHSY 1D NePorMndh 2 ey SR EPNCERIL AR Of 6argfﬁnemchment

pm&l&g UGS &M thdaslear Funes2 EMIEE 0an|vL t he yBtRESthd ik E@bodiment, a
of each set of super prinmers) are co Eated with a
come@r@omf terEeleRnEicHRCt gy @IFLS 5 P theeAnasi ﬂénfé 0% #Mde 0] HM. Other

corfe fidn rd[n'geé%dtéldéqtﬂBseQﬁs%E@ gord e 83 HeaRRHd 6f the nucleic acid
I gonucl eot1 des. The reduced background wi |l decrease

sequemze maiawgofheftaggtesepmq it be a@ipb@%ss. gich theé cpageniajiops of target

p (shak NeqRRAL 5 Renrichment

k5 AL TS POL T et B B it

wrcmm egonddiiflf anpirﬁcapm hdde rvagewom@t reayicteapé pdlirrfeﬁerr@mbe used in

n As di scussed

dﬁ&Fmgmgﬁ?faﬁo@%ﬁ%rﬁugggggﬁgsgﬂgé&gﬂga'gcondary 35 _

di sAa&eedage nhis speyifibaive, BNAighe romestraionRNAiegensde® described the

L Ly I L

prlﬁlafsgtﬂiﬁt ﬁﬁwfiﬁ(ﬁdzrﬁ: gbi expopdritia amplifioatiod w6 thee gwam itarget sequence. In one

ecially if on
e oRetia Snea e R EERLE Brib R FPRRPEY2 K to 20 WM. In
anciidlehdbb@iddch©B cvhRh@atidh of Raget ampRcatibn pii@ert & igehe range of 0.2 uM to

enri chnent rlrrerS or super rl[TEfS iS us th
1.0V & B plterhih SRDREnt A PRIPERIqTO SRk %gﬂéé"ﬂl@ piierd i in the
randg¥ | rioR) @x1 &mplsi fN1C atai 20 an&hérrhlt@ﬁla@)(@ﬂlﬁddm £ 0f1u@takidn of target
usi ng vari ous, tar get enric nentov\ggrl nmer_and tar

amah{;&;a,hpn PEHEICE S m thegange 4 0s LV toyihd MY 1 QRS Goaesn gﬁ%n ranges outside
tho'a@ﬁ @ﬁ‘%%dab@m&J beGREd 2@ 'Eheq{atutreh& thah@Rlic KEO[R&GRS containing the target
from negative strand RNA genones occurred at a
sequarrgetodfe thf@d 1g orbethatrognpasfiations pf darect apibigatipangrimers below or
C f d
o5, AREETHEAR: o M) 1 G ke primcs o
useglnin idgFemem t:OIpBlllthD@ (. Amateg porplt ﬁneyamawmewwup@l be

4:1,1:1 for ut E. 15 g I s
str é‘\ﬁ ™ ﬁRIlA é%ﬂset cﬁﬁgﬁ%aﬁigﬁn iﬂ_% Ll\/% generally use
stattin@rpois ok Immf cbh]c&nl‘ratolns) imérderhie achlemmpmtlm@@catlon of a given
Ners |

t de f |
targeft sgquﬁg%e {Jg 1‘\9 éar%r\l&nrgc[h?rgﬁt(\;ﬁnrg% 9 rd tlhg 'tatr%eél 'clm?ﬂ?(lt FI}A gr%%érg Hlay be used
in 0&@)@5 taties ot dactneheRANAther a9 dtsmmﬂ’mmin ment, increased

npli fication s.observed when ncentr. 0
B ting B o R S S E A8 ST BBl are v

FRZ- 10| thItRRLEE of hﬂ?ett éiﬁlcﬁlﬁélﬁep’ﬁlﬁéﬁ ivan geherki@Ufour Abksible amplified
exenplary ratio would be 4:1:1:1:10.4

fo
prplyeie, G h CREBRINg e (gt F@F‘eﬂcFe@Opt f Eoet?%» ?‘vﬂ*@utr 314, KRy The super
rﬁﬂ?:? binﬁgigvthg% bl BHc8Pbraf@hiofdn§ dldplfcatioh ipfHust Aaifidll $6ing a target
be varied with respect one another. This asymetrjc
enyglmicat PoRCTRREPHEE thefepgs prims bindipe dRg> PYelras élseeFdn or Ry primer in FIG.
1AS eﬁ&v n%\f' Y s x?: Enﬂi%eﬁ%@ﬁ&'t@m%@ Rsdfeie®r LaRhentf) am l'fﬁcatlon by the
odi ment, "the super 'prinmer incorporating t
targ@taam@hffmnqmenremm ainthisspodmichinge ithe sppRi pffeer kindiee rlathleélﬁcal to the
sequte e (BBl BRI FEICHE 1 o e AR SRS HinkBncige s, the
20 hlgher concentration. Incrgased anplification of
the target sequences was observed when the
concentrations of RSP were 1.25 to 16-fold greater
than the concentration of FSP. An exenplary ratio
woul d be 10:40 for FSP: RSP, respectively. For
anplification of target sequences from di sease agents
and secondary dlsease agents mnth p03|t|ve stranded
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stranded RNA viruses, the anmobunt of Rout may be

i ncreased over the ratio of the remaining target
wW@noososseent primers in order to provide for i NPCEESHA4/033818

anplification the RNA strand containing the target
amSBYeMCEoduct @ﬁeneﬁg)mel sipRA brimbrigindiag e nanrspbé: tuinplifisdonsecond time

was obseryed whe 30 ¢ ntrations target. ..
in %‘ﬁﬁpipngl@a 1F66H0Ib P? ﬁéq« Elrsé AP, Zlggag - ZJgh ugtg)lexo fngehﬁcatlon protocol
(disghsRad Blov)NailizéshEmulEARpPRdcedirt tat fowRdoit 1nco¥pbramrqf lteersyiper primer
ratio would be 1:1:4:1:10:40 for Fout

binging-te: ipigphe amplifiegion P@Fi‘fﬁts THESSr PP g% ’99? erief] éo F‘%@‘F\F‘tré‘?}aell’mhmem

stefs3hd fe s@l@%\}efa‘nﬁ@ltﬁb%n RlchéTaMhS te8 eﬁﬁcﬁlﬁqeﬁﬁs‘céﬁhh}eﬁb Mﬂe& bn its own or
reSpeCt one another. This asymmetric vari ation

in pereinaionwiith Jho rselgrieve ST itaresty enftchm?tteand selective
am]giﬁ‘tcg&c'}ﬂ Qs SEER TS t-cl:—%lig(lv?de"(‘)ondlhans%@&aﬁt}@ldﬂhgw corlc@fration target
uper primer incorporating the means 35 for detection
enrickmentpaigherstodyhiigipeio then atiorolareptder terpst gighpent. These steps
c1e%%$sﬁf§§geﬁ)l y i "§§l§@1 é)?(%bﬁ g%%&b%@tthe Jo&s1¥\@012%5éﬂ%§9§1%1 amplification

contains the neans
prociginecta de etmied gu‘adtm ettie abrget Winghigation ey at Tlvﬁefore at the low

| ncr eased C
cor 5P TP SR B L b 58 SO s v
sup&ﬁplﬁlﬁbrdblgdlegttags mdmpbratbrbthem dibeseatupenproherAgmling\tags will generate
supgr)é%{.}nglel? F)%?lél}rr%t éegue\flgwg%s gorlt‘p‘ts? ]ilblo tﬁo r%‘gto%:éﬁgr§§£ n relmlelrésnfor exponential
amplifatich sEms &ar@@&ﬁﬂt&néﬁ@dTmaﬁtﬂm gmpilf&da&geteﬂgqmmases aantbly detected

usipg,ta E&g#ﬁg mpﬁ%%{ (gls{?) L gerre(a gsgc{e{elcﬁ?l}) 8§g%¥1¥]teﬂtlde arr%esc{ §e% below.
enr TR ofPtht MRHSPER @m@Bf@fibh tdcydues) it thakpotfic dnl’nc]anent of target
alternate enbodinent, .the c nce ration of o

seqpses By OGN RS BTGP SRR aplficaion of the

targe? @Qcﬁféhé'e@tﬁyoﬂle qglrgteth%nﬁlmtléﬁ Bxﬁlm@@sdtﬂ?ﬁl rthéeifer piiner binding sites
exenplary ratio woul 1:1 for 1

profisiad b the RepingROh amphﬁféﬁen ét?ébﬁ? (FERRINNEEF §WReE primer binding tags.

Sm@gﬁle' efxb%'hfl $ic AR iRea b 8P itk rt@rget%!_j{xfeﬁ%sﬁ@%rﬁ@& offby one or

get "a Ification primers are about 1.
mon_ezeta‘ of targgt elapleﬁcatlhtannmhfe the gyRplEieetien paditions ryube stapfardized and
i fibathdy 49nefr@fTh i tibility of
Optﬁgﬁgmﬁ%ng ﬁ[tggﬁgﬁeﬁ%gigq]ﬁ rg‘l't élmeébe%t [ . Th grer (gte |lgcsorr3)fa Ho
thetdxeonmtial\anmtﬂdilcattcmrlgmtloa wpiditicng ag n@irpfmonfrﬁélt 8s isdhe gasg dor multiplex

ried,wth not her. This asymretric
am@%@?ﬁ?n ﬁﬂﬁdsm%%nﬁfﬁﬁgklgpg grOV|de increased
senthd Tah-PERIAmlificition sﬁﬁb@qﬂo@aesdeemaf(edéeckMé sifipe orfinthe target

amﬁ@fg%ggrtl) 8%%11%2%%&6{5%1 {} 8%5%&?%1& ncgg ﬁ Es%t! i otca{%rence of primer

dirtA&C edtinhdd @Ad trBRtedt fiRnahdeh & pteducﬁdl nEurther rndding to the reduced
enbodi ment RSP contain he s for.detecti

SCETE TN R NN TR T ——

meBfPtor fdeteatioD v ift fiemdradififler S@AMBRC BSUNRAS WﬂBﬁdStVt&ddetected by the

when the concentrati ons of RSP 25 t 6-
repgriaeligonidieniidehe Tho ﬁ@é?ﬁdr%k%ﬂurgfwéécreﬂﬁ‘ @’Q éﬁ‘fﬂcg & e positive
didefddic0 Woul d be 10:40 for FSP: RSP, 20 respectively. In

he enbodi nent where only 1 pair_of_target enrichment
pr i ey mtipgof the targes gnrighmeniprings Founfiy Roe 404 &) dtedih éhe Tem-PCR
amghf B8 lﬁ&lt tngf bg'vﬁﬁé@s S ABAVRHOEAL bHRNRY nldehave different target
i'scussed targe ficatiton” primer ratjos), with
enti¢henenh piimer mumeenmswts dircusaed PreyrouplEy S Givease agepisnad secondary
dlsgg’set a!ég?tg I)p RaveChNANGenoft@s LE KR %'eﬁtgné%r (pBBLive b nbdiGvd strand) In
et enrichment priners The concentration of

the target 25 enrichment prijgers are essentially

equi val ent. Wt hout being bound to alternate

expl anations, it is possible that as the concentration

of target enrichnent priners increase, target

sequences are anplified without a neans for detection

and are able to conplete for binding to the reporter

ollgonucleotlde mnth the target sequences conpr|3|ng

o r I T 1. i o o o ' [ ——
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concentration because nore anplification products
containing the target sequence and the neans for
wa@ledsnssoen are produced and avail abl e for det eRCT/U82004/033818
Tabl e 1 provides one set of exenplary ratios for the
addid oug, et doatdnanticf offtagét,andplificatiBo ptimed mechy Riso ba vatie, bspadally if only 1

FSP and .RSP.. 15. WO 2005/ 038 CT/ U 04/ 033
of HeSHRHS BEECIRHbRAN U eR1Rd 1 SmgEp %fﬁlsf cFpne YT f%cgﬂogr@efe at least
ontl HE ahef Afget Barichideanpmhéslor sawep Ipkifdetsadsi wed @ﬂ‘ a egtlhdiffafegethan 1:1 is
equence. The seg]g]pgces of the target anplification
ret%??%raéawet%@ 3 20BIEREIN 4o not share obvi ous

hompl agly edpdrimed Yook wda @ﬁﬁ%%'ﬁoﬁﬁ GBI EIC @Srichnibnt primer and target
addi tion, the sequence of t

e target Jlflcatlon
amphifipAtien bligenafigot s defernusd thy &P&%@%ﬂéﬁ%ﬁ%ﬁﬂn@ fahertaget sequences

deRedtt g ha@tit Osthah@ RO BEnoRies 5%[11’1'&1 G BpeSdfipeitnet BorlcBfrations. In one
amplification products to provide efficient

enppagimient dhet favpentiatien rbHe: Wi htp\B-foldhareafeythandle egnceniiation of the

reﬁlﬂfuﬂgttar bidHnfet | gﬂ&m@r 'Aﬁ%émﬂﬁi/y Hfo %hﬁ%ee@ll 151UﬁJPF ‘Fin:Rout:Rin.
|r primng capabilities for thermal stab

Fopopgpites styenéedr&plb\ewwpe rtheogmeunt ©f Bou: MAY @etlncewls¢d:h‘r¢e e ratio of the

sgaquenge t
R geiEoRREE bl U ARl RUERER i s
complepentasft am dtee d gerontie duagetsvek mtr_ami iENAhdnapte dnrbodih@ent, increased
S . .
amé)ﬂﬁ?a%fm | oﬁerV%dF{’Ehgllc_ﬁ ﬁ?% er;[%o}%%}é? ?fg%/eq gépgﬁicatle()ﬁzl);lnl’%ers are about
1.24i tb B2 Haltl tgreater due rtlse:ohc@trstﬁmi ab Fiup A ercbnpliry ratioasoald be 4:1:1:1:10:40

o Bk A5 R HERRED, 10RO o U DSHORIT (A g

prifferddaq \wWo ibB vtuhéﬂ ‘&ftlﬁ resffeh;e oneCanothiet. | This aS‘yﬁfdeﬂ'c Peciation h&Eeen shown

to S{ang{gig gr?g\é\cggi Se%‘rll‘flﬁll 12 g&%\ggt\{%{ stem{' @C%%%njec LS ha‘ao?hment the super

prigRR Hcbipd$ing Midd madre foeadteio if &dellSe aMidter theedieitiBefthat the other
nmet hod. 15 The exact tines_and tenperatures

SURFAPFIET-t &' SR ARAGEPNt itheR o poritias Hs reRagt G etretien 1 agdded at

hl%y lc@hc@ﬁra'ﬁﬁﬂmcfe@se@ CFgPi&icé‘d&h'df thé) tdr 8 sBdlences nwé%nnﬂ)served when the
nbodi nent, the RT-P or PCR conditions are

con@mrﬁwgs of RSP WeteHekh e Fuold erist ﬂ%@eéogwtr@twnqu FSP. An exemplary
rat®Rbi1d b&?d h(Pﬂ)r ¢9Peishi RE%cfRiy. a first anmplification

reaction that serves a tar get enri chnent function and

a séelomplszpumf pictatgebspquensescirom r@laew&tag@mﬁpnd sasgndgqry disease agents

a ct

RSB TBIE] OAPR 8p]y3TUEE BENA5es. 1n n
entbhéimeot yitd emcprtagomofie: #ss flOl odld gicpter éverthe concentration of the
rertneruiirﬁg g‘{rs!t nﬂrgl%_gs ?ﬁQrﬁ S)t(engptlgr? %aélg%/o%?d%e § i 4)1 flo{’i:out P’,inl Rout%,. For positive
strandet] IRINAC gitnisey) theesmodun0of R .G @rayrbie Snangsad chIer #ie r8iosdfefre remaining target

enééﬁ%iﬁlggﬂ ét? E}lg %td%retpmrplfﬂcy? or %&ireaossc? %xg%lfi?ﬁﬁglbt%%%(l\g% itrand containing the
targdtNUéRedde. 710- 624, erﬁlﬁfdlrﬁént | (iiﬁ:ﬁdasea empfiedtion Cyas esbserved when the

referably for 10- lete ¢ i v e d
coleBiifons £ Bt aTel RO oS o oy hodobohde SRl Ereater than the
coﬁdéﬁ{rétfbﬂ JftReL. I8t eXompliB) fafib GRALIdWR) 1-1:49: 1001030 BEERIRS Rl FSP:RSP,

92-94C, 15 to 30 seconds at 50-55C and 15 to 30 second

reggectivly. Fheratioprof fhe indiaduabtaggshpmpltiicain pageTs Rkl Ypried with

redpB¢t ohd 'aﬂ(Qhé%omﬁkser ﬁﬁé&ic%rlatﬁﬂ%ag Ydenf hBh to Hr6VRIB ShRAsedensitivity
m nutes at 72C. &11) allows for the reverse
0

in theéq@@mqanpdwer%@t ons cgbediments thesupe umsT Prerperatingthe means
fop&’a%cﬁbr? isAGigh Bfa ﬂlgﬁe @bﬁ&moﬁ%?the%% Qk %eﬁ&eﬂ Aone embodiment

di sease agent is DNA. Step (11)

activation of the PCR enzyne f,unction. Th| S technl gue

is known as "hot start” PCR, where at | ower

tenperatures (50C) the PCR enzynme function is only

conpetent to carry out the reverse transcription

reaction, but at higher tenperatures the PCR enzyne

function is capable of polynerase function.

Incubatl on of the PCR enzynme functl on IS reqw red to

- o " o Y o,



10

15

20

25

30

seen, additional tinme is allowed for the target
enrichnment priners to hybridize to their targets (2.5
worwanas3at 50- 55C as conpared to 15 seconds 5PcBES20041033818
step (iv)). Increased tinmes are used since the target
the NP G6HTARAS tHRl hEmRE S0 H&edt®a thndtis la0dudr atcohiphart caicemmnsion. Increased
The target anplification reaction in step (iv
amphiisafiaingh 1 BEirhFUTEE W%O%ﬁa%iwg@a the o bt 5P e 125 o
16-881PLichieL@bh 88 cBidef®ithonf F¥PI AR eRéBplaty riticgkould be 10:40 for FSP:RSP,
concentration). Since the target anplification priners
respacEv@if-esent at high concentrations, increased
hy bgid; %hﬁ)‘ﬁhbzﬁﬁntdf WEStRELWRER fdRe disétsd fentmidl s@bcﬁﬂﬁﬂyo(ﬁsease agents
prinmers and targets are not required. Step (v) is th
withi PRA gstomns | askditiopelpprmergriey #1281 PPPIBth dn sine pkadiment, the
corﬁ% hibh Gt ?193 g@cr %ﬁﬁfnﬁn‘t 88 (24 ebs%nﬁ)ﬂfy' alédfd Mesd alternate

not elnc I'n an alternate enbodi men t he
emRTIRER e REReWHHAN tafoms off Buasr fRok| Wits 1-0Tie 4rfeldc ieaigr than the
con]cgnti‘alt}igﬁ Sf Ctggltr%ﬂhi[ﬁg deBar SN Spof Qienﬂim!y Ifah& aﬁdu@d" be 1:1:1:1 for
er nbcycl er progr amred
ou( Fla RguﬁRllﬁ r sdnt omen Wpfjﬂne()h in@@asei n@lltlBISﬁCat10T5 0@3 (ob;;efved when the
[ ti n t (o
corrclca?tgaltlogsrraf%rg& etlm@lnﬁc?té(gc PI‘SI%IF] SC%E %o& %129 5£9q28 fo d %reaterp than the
coryftkating of R@J gﬁh egsipladyretid yeuld bs ltlol l 10 FH) ﬁm%mﬁn Rout:Rin:FSP:RSP,
resgezytlgé& the {ﬁhge r‘? Eﬁéﬁ%ﬁl u?:lgt%ggsc ehgfcj:aﬁlon pnmere fan 2 a%{) %ea\;aned with

resh&t oddanbthee OMRis Qﬁ}enrﬁytﬁb @sriatidh diasﬁbe&ﬂ chaveh @-ﬁb‘ﬂ@e m;cmlasedg;ensmwty

sel ective ation 30 secon
in 6 degcion e o AP o 23¢ ombodieet o obgt B B ocorating the means
forCRPRIGE B ad€84Gh %3}1gHéf é’érﬁérﬁﬁltlyn fra Bthe thet Qiper pxj/rﬁére In oﬁe ¥hbodiment
second anplification reactio

n.co
(hecRaP Ceyant iy PeaPdet SHRITIPEdE AL PoER SOMEBERIRs Tnorossed
am@hﬁgﬁi&n ofifhe tta‘ége'% Qeq%@ﬁ‘&@ das aﬁseﬁi@d Xbn B8 @oﬂo’éntritﬁmg Bf RSP were 1.25 to

econd for at least 2 conplete cy
16 doldfeesate wlganﬁlvrcomm@tlcmfmsgt é\nceyiémelery i wev/l)i ‘berl0jfgfor FSP:RSP,
ra§§£ 9 ion- 3 mnutes at 72C. 20 In this enbodi nent,
nctions of the various steps are as descrlbed

abolrethe piohediment whekreorly | prir afifardet ¢rsighmen priges is glized, the primers
m an.pursedS g%gea(ﬁlltﬂ%l%g{ }alugsn&‘i'scug et aBve }ﬂﬁl () tﬂé &Q&géérdecaltéétsamphﬁcatlon

Yet 5 i ncrease the producti o
priarep Iratfos); atithothe pritudtt the iFag or Fon atimets 411@@6 seipae g9 theraqtios for the

bi ndi i,ch. u t
ol P30 1 e SRS 652 Copcmgion of o
enbﬂﬂﬂmﬂgmﬁmtaﬁemhﬂmﬂmhﬁumddﬁd 3-step cycling prodecure,

t( gg\&g k()){.}l%lgﬁlblé, ¢ ?1{11 6(% glg)r%%e)&) an {10&3 1? fl:srl?e%%?l e#%aq az Qﬁelzogcentratim of
tarBtntichingedt pmers |11fBBeals§ t@b& Geduaades a&eﬁhpaﬁedi wsthoig sedeans for detection
above to give the W concentrati
ang) prenis toaFPIREe rf?ru‘ﬂP%yg oy Hﬁfﬁ?ﬁlﬁr ske af"%léiie rWlﬂhh’ﬁ q?@et sequences
comip hﬁn% RGHRAS BA dBMbidrdindRdre @imph RSIDEY fhe ISP aﬁlﬂdiﬂﬂ%&i’ t higt asymmetric
et enri chnent grlners of ac rtaln

e BASToR 56 DY GRY BFFEAR PRMES e HckAgeBbiTicdtion effciency
anhll r?sﬂﬁﬁ%%&eﬁqrﬁ sugel %rlﬁf%mf:oﬁﬁﬁlm QL mefsi BB ASte@oR is used at a higher
have 'a I'ength of 20 nuc| eotides or |ess,
conmu@tlmmcquﬁmmgmnmhﬁicﬁrqnm@c@ @othmng fhg taregehgequence and the means
fof @Q? gblgtﬁ{ét ér?‘dea‘}ah?ﬂé iy e’ce@ttidnme Fraflk 4B ddsagR )se P @ xemplary

0 to 4 nucl eotides 1n | ength.” Therefore,

ratidseforfibeitoraerdraRomof Kaiii Fre Reus an@Rin ot welhes Iiil) anf R¥Papl e at
70-72C, meaning they will not hybridize to their
targets. However, the increased |ength of the Fin and
Rin primers ensures that th prinmers are thermally
stable at 70-72C and will hybridize to their targets.
In the selective anplification steps, the Fin and R n
prinmers hybridize along their entire 35 |length (40
nucl eoti des) to conplenentary sequences in the initia
set of anplification products 17 WO 2005/ 038039
PCT/U82004/033818 created by the anpllflcatlon |n t he

e . L .
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products containing the super prinmer binding tags.
This selective anplification is acconplished w thout
W0 b@s088980 t 0 engi neer hi gher GC content or wi tPOIUS1006033818
need to use nodified nucleotides to increase thernma
st abis| dibgussedhgorgypine f tapat |aﬁ1phﬁ¢mdu GirBnedd agd eped( ifor) thar éxponential
n subject. to onent lifigcation as
gl G Bl Ao liet SERRHRL | st et Bh e gRRRlifation primers ar
seIE@té(g@Ic)j tﬁegqg@mlge shiid ]g)b\ab@(h@ﬁmbg;f inetBtdn® kndBhNGehBank sequences. In
ovi des the basis for a sitive ecCi
ada%ﬂp%.tb? SAuERSE BE the drrect PRI RGO ﬁpgs‘emdéﬁ%@ﬁpdo%? ‘fﬁ%t fhgtg 2 comparable

Tnlﬂ &e ginlifhg M\Be GO bAABNbiRdIhE Sites T e laRipBRcaBP biddh&atd RBvide efficient
provi de bal anced sensitivity and specificity in

an@)@ﬁ@eg{op &¢fctignsg ﬁ-}ﬂa ly.jthepsequenee pifle tag@a afepleication primers may be selected
suckehst fabiy 'ph}hl@"&pﬁﬁﬁﬁésffbpﬂkﬂnaﬁ‘ 5@blePOA R Nmerf8¢ 8%y HeOdupdrior to the
successful diagnostic test or differential diagnostic
targ@@pncmﬁ@t mmrs phisk attetpecific B carbititreet seaengede be pmplii@d.
can Tﬂ b llﬁbe[tﬁﬁtl S ﬁ&%ﬁﬁ&d Aef Etalﬁﬁeardoy%rggédﬁl%g known in the art. In

mul tiplex dete Ion ne The "nat the target
ong equbechmest, WHPCRI a1 DO is uskst ag it aveplifighiécmistap. dha BER engyme may be an

o S8 B B o ORI s 3 e

Fuethcmimear, thet MR eregue neg bs embtm of i ‘het st repewis fas oiknpwnary the art. The

y rec |d|z rter
coRfi G RESE o PR Frbbal it 5 Beled g BRRELE g produced

optlmlzed seﬁ@lﬁ BFPOR dnd PCRf condidiont thetasedeaagedt for ore with the TemPCR method.
differenti nostic . test for dis ents
T e Hogh L BOBRAGRS "t 45 g@%@%ta@ﬁwmp?ﬁiﬁm s 6 below s
woaliobd kdoGattb o srayillae tdesi el eadolirrht, 6BET- K'IL‘R bhBCR conditions are
guences lified fromt di se ent and

o5 NG SRS BAE oMt B 9 Fish ae 8GR CHLe for a i

antpBBt1RE Yredioh @At SHrve8Cd tﬁgéte&ﬁ'lbﬁkﬁeﬂ'faﬁdn&ﬁnuﬁﬁda second amplification
However, if the target  sequences anpllfled do share

reagfien 8} CRNINISEDA BERPt HPPIificeHen BmeiaRe r The sarples pRnkiniag dissreagents for
aﬂﬁﬁcrﬁ%n'ﬁb‘f@%@&ﬁ% & %ehﬁocy&ﬁ?pﬁ@ﬂahin%’d%%( f&%&@ﬁ@) elerSd Bscription- 30

to ad ional discrimnation between

mibD Mo érdiad R Boactivafionn AY minkiesras 43k i) St gmplifjqatin reaction
co% gsnﬁ]%g ‘ﬁksft B Qsjc §36y<§}{n§ (%ge%rﬁlﬁgmexfﬁ 0.5 3 Rinfte at 82- 84°C, 1 to 2.5 minutes

stic te erm ne the presence of one’ or
at ﬁ@ﬁé Giurigh-8 tondi shivae iat &0- -BYICy hasrap astrdscampletih eyeles, prefsaldy for 10-15
0 \ be. a

co?;%lege (g’ g MJ{) %géﬂgq%ﬂ;lgggtlﬁ 1}3 (.l.tlg{l §81tnb195 rg@ %&)9& 3= s@ep wcﬁng (target
ampdaﬁuatloa)i 11500 §@e®pﬁdscaal92-394°d33tlé¢¢ 3Q sacgets as&@rdéﬁ?casl 15 to 30 second at
70d}22¢ i e0(15 ta e teg {0 %13% eSS e%l ﬁrge%er%? ltj%relé)t %Uo 2 cy@fe}s, and (v) final
ex&ddoﬁunﬁQdemsuﬂrn1natory power. FIG 2 shoms an

enb nt. of the direct detection t hod. lj,fied

nucl%&qp a&lllcavs(éﬂ?hecgﬁf:rg? ﬁ]iamfrlgtlctna{;eé(g?)nstgq?%% J(h&cases where the
nutleRcid dfihd dlwa&)(agaﬁﬂhhlﬂfbt Ssabhdar, disasd dgemt ik SotInaXI @% (ii) allows for

for. detection t he. an%‘lfl ation process

activpdion frffisdi¢ T PR foridisty NiseTIBIRF ) KnoR 5 ek o Har P gy where at
1ow8OhPRHER (ﬁ%ﬁ HS2QHA 40338 ¥Bnctioh isIGN 6dB¥idng @S cdrs) out the reverse

conpri sing ridizati on domain (3) specific for a

trapsdiRAOR a?awn: sléwérie@ler (teyrapiErepriby ifddd Cafignea figction i capable of

po_Frﬁ{Hréég AR o, OInéu‘tﬁﬁéH@f thOPCR IehSmeStuiiidh iGHaFAtb %e('%e inhibition
nmeans for first signal geéneration is capable of

of gheoprlrnergscafuetioac t | fastf aupdificatiognia step (i isrdestned ¢g allow the target
I I
engnL PO o PATHEIR) VR bl TR DB HRTLRD EDET B s cane
step. For exanple if the Luminex platformis enpl oyed
as the technology platformin the detection step, the
means for first signal generation (4) may be an
internally color coded, spectrally addressable
m crosphere as shown in FIG 2. Variations to the
direct detection nmethods described below are
descri bed |n Co- pendlng U S appllcatlon serlal nunber

A PNT SNOS A ~ N o
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sequence (6) provided by the multiplex anplification
step di scussed above. The specificity of the

whyisioskozat i on bet ween the reporter oligonucl eptT/ts200£033818
and the target sequence (6) can be adjusted by

sech HIARBEA MOk allFIA63SthE Ghirdch enricei@htipridierd tohybridize to their targets (2.5
ybridi zation domain

the reporter . :
i AR GO B BemPare @ew)e%ea?nds 305Gt FLh G Beeasep s are sed
sméi';ofﬁ@'tﬁ gét3anrithhbnt Privrd 6 MBS AdoMBEEdnkétiatiynsamee 1a5get amplification
fferentlatlon as a msmatch between the tar%
reasmué it (v thn exronential Bpplificatinm RBrscleing te tagget apgplification primers
(wﬁl@’ (Ereaatsﬂlg{1 E(gﬂcgﬂﬁhoﬁ)”pﬁﬁée g thiasr AL SHikA ﬂér?&s are Fresent at high

I Ci enc | onger” hybri di zat'i on ‘domai n

corppmjmtlggs, llrggegseg,lﬁybnqhmﬁop yimgebetyparthe fargey trpplefication ]@ﬁners and targets
f I

oL 5L A0, L DEERLO G DS AETIN  bonfcion

productpoSten (Wis apfiotdiend et motdaezmlmdﬁd domain (3). One of

or dfn ) e)fteﬁ‘la{e %ﬁ%rrﬁ]etﬂ?, liT ?@ﬁlog Peﬁ %thﬁoﬁs a(rgglg ﬁ)ﬁlo%p ©The reaction

paran@ters r|d|zat|on
tubag boreaiging hhae dﬁgemt@ﬁbr arwhﬁéatlon twerepldcesiemsd thmn(tcyclolf programmed as

B e e R R e

95%tR (@) first fdplificatidOreh@iod Gotapridimp 4 Hr3g3-htep bychag (atgeeermiateent)- 0.5 to

SRR oD 18 SRR L0R ST Bkt P90 or s 2

comylBlel (VcRat pré@rad Bk ﬂO(lS)coh@leﬂéC}thbs,Zﬁldb@ sécond Restegt dych@(selectlve

amﬁyigo!:al’tlraq%gggttg ré gclaqlg%%\?\%c#:{)?ls tl tog?égﬂ}@ﬁeévm Ié'l% 9%—?78%_4[: Iggxlt zﬁgeasiy 2 complete
cyﬁé/sb bleBirfRy BN Bydidd) (1V)/\.’sek&ndbﬁnlﬂﬁﬁ@tfdn%ﬁﬁloﬂﬂcbﬂﬁpﬂsmg a third 3-
known nmeans for first nal ener@tlonﬁé 8% 0
step Cy@ing :(tatﬁstj@aplﬁ'@amn) HFrfe B eos: s hyddetlert 91?‘??5 ‘f Spg50-55°C and 15
to %@%@&ia{hﬁ 794c. e 1&&@%@% Jyhfe§ torFb AN Eorg@%rdéhip% cycles; and (v)
e | entlty:ﬁg the target "sequence (6) can
finglesxtemsipmeldminutendt 1her ef ore the identity of the dlsease
ag ef}xt l;fh él?b%ﬁ 2lie ﬁhﬁ%ﬁ 6t RYSMios ’Rpb e da@ tdggcﬁbéheﬁ)ovg’ OHowever,

el’c acl contalnlng a arge
thasfﬁiqmzmdéicé@n mmymb eowpnws an edfliliwkb?-step cyclgg rppfcrvgdltrh das been added

to ng{ea§eg t(glu rogia t1 f %ﬂﬂgﬁﬁ%ﬁm gﬁ‘od\g&? &?ora{%%@%g{l ) o Hle)% ﬁladmg tags,
wmmate]ycgv&rrpﬁelté amplliﬁoanommndhctﬂ oneinirgbh supst REPerbddigg sites. In

thep %ledéggts fiipncajc ége %}Eﬁ)ﬁ%c&geogﬁ?e F %tzaf n:‘lcetﬁnh FSlFl)i 1n§§'ég&d6§ 78-72°C (as
co@pitbd fd 30283°0nn pEdiigt $hé h)jbntlhetldiﬁtrﬁszlh Ialsn 11’(cweﬁdl adistimatd above to

o SRS L 8 B e B SB2 DIBA R e e
Thél iAGtRSY hfbridiRYoPkaipbratiye &ifiates At billy fargel Qm’imment primers of a certain
2005/ 038039 PCT/ US2004/ 033818  suffi_cient %er at}ll,l ﬁﬁg d

lengfh g sabdsPRONED R Apridias ontheis targgs: T ®plp % frer a0d Rou

prﬁ{igs' ik QBIcOEd 3 8NeSa 1enpihbraD RdcbBdd)or 168) Whi’IEBthe Fm and Ri, primers
| om ng enbodi nent, denaturatiqn of t he anp

(thqblléu hisaenpdimynt copypris Hengiper Pamgléblnég]gu@ﬁs@ eaf% 61} 1%55 30 to 40

nu?l% tiddS §f1en V\Bf‘h%fef r% hfe P(Eu! el @), eﬁm?é?p%'rﬁgtﬂeﬁnatlﬂestable at 70-72°C,
omnng teps w differ if the denaturafion

mezniag they veill detihytBidigh éo ﬂle@ Y. I&we«;y@h thel lagseasadlengthof fhed'in and Rin

pn%%gseg'lsa%s ttlma% QQEQ %%1’ I%dar'?% %lpﬁgal?é' Q{ 6}20@3&1{31 \(1111) h}}bﬁlldlze to their

propriate redization er Suc
targe(s TE)the éren@:nad dinplifivatiod stebse thedporitdeRin pcmpgdwb@ﬂ@@ﬁloa@@elr entire

el SR R Rl S B BRBNALL gontncpon producs
target sequences (6) on the §g|lfled nucleic acid (1)
through the hybridization domain (3) formng a

nucl ei c acid-reporter oligonucleotide complex (1). 10
Hybri di zati on conditions as are known in the art, such

as by incubation at 52C for 15 mnutes, my be used.

After hybridization is conplete, conplex I is

i sol at ed, such as by centrlfugatlon and t he unbound

T .
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platformstinulates the means for first signa
generation (4) to produce a detectable first signal.
wab@s/03803¢ signal is recorded and interpreted. PATES2004/033818
means for first signal generation (4) and the
creple@dbie afe fdniiticStic@nal tAg eoppssiid Higectier ediﬂrilrﬁ'&alt br@plification products
. identity of the target sequence b he .
lnw@ﬁ&%?{heot if e PEBET & ?h )tafg%ﬁﬁ'égttttéﬁ t5 g Py &nfl B gmers The
Flrl (289 RNASIREE ProliaRni théresbed hiurt d€ Bnplificatibn bthﬁucts?@ontammg the super
di sease aggnt or secondary dlsease agent detect

PriRb RIRdNao et eWhich HBCTEHEY i SR O OB Y prapli H:&S}OH in step (V).

ThERM&! e (iMERNS sél@c’ftlvg %ﬂﬂiﬁbé@ﬁn (sBp BhRMI @Rekds S)Yocﬂtt:mg amplification
 east one of the FSP or RSP. This means for detect]

prqdgyts rerjaibias A %gwrt%@&lrﬁﬁtm% richis t?éa?ﬂbf‘eafaplrf@étlwséPcomphshed

wdzﬁt? tﬁ@ﬁéeld%o Qﬂ%héég ﬁfgﬁ& &O cbitent dFRhithbilt 86k M8t L& BEdifled nucleotides

biotin nolecule provided by one of
to nt@eatsert@@malaﬁlpblﬂlm c dthe ommppificationsprducity |ofi stepatieldargsthem subject to
ex AR LRI AAGPLARLLMR (k. The means for det ect i on
may De used to I ncorporate a neans for second
S|gnal generation (10) which is capable of generating
ﬁx%&kmgle second signal. In one enbodinent, the
or "€econd signal generation (10) nmay be a
st r aApdlust tiget saohee maltipbaxruhplificaiod etetiwa:bcbxedes ltlzeldmkis for a sensitive

o B S35 B SOET Ell E S comppnsoe
mdlt&{b@i mpliﬁwﬁchidtb potidabsanted sénlstmvitﬁ and gpecﬂEth [n @ecBon bhiamplified

one enbodi the nmeans. for . 3 ond di tic test
taréeéﬁgqugmeé_n e(nil(tjt)\flty( gndaspgf %1& e IHBP 1s&15: ? suci:eﬁsfgl,] 1agnostic tes
or aifk@ﬁlﬁﬁtcﬁagﬁm%sﬂ’ent the nmeans for second signal

generatlon may be |rectly ted to the
anplhe F%‘%Fl}’rlﬁi‘ctké‘?%lo’éﬁe&m FPosdR 3Ys %ﬁ&&hent gt dfigetion or an
indRtEeGhiPEx MeRbFon HBBodTEERS ndt@e of YeOREbes be@ldtces will in part determine
generation (10) is _added to the nucleic acid-reporter

Wb@Thle{:] diFse Peiditg detsairel uset Forcerapledit ity rebisdigioes do not share
exighdet R d1Gy Vt’lg{ SReGRABMES t‘he (dulred &eﬂsﬁ@i@y SRQEiNBR mayt ll)'keobtamed by
I ncubation’is for 5 mnutes at 52C, although other
direetiyelytaidizings tsereapiieelizonydnstide dol thes tarectieauancesn FRE Semple, in
d1a%fu% ic %ﬁ%f ¥R azcgg%éeo gﬁgﬁyz e? é&ﬁ%@&a@%%éé f-(l)_P 8159&999&6%% and at least

then usi ng appropriate
onp Isatoﬁdﬂryndlsme agent, thabodiiplen empliffretioremay bﬁoieslgilquﬁo that each of the
n r l
targ%% uen%% %pﬁ% dCP grgrg'lg%? f:_\h%% %é E{f_%{r(rllntﬁé X%/coﬁ ga%g ggent do not share
exfendives hmasidg}s isg it dpenedadciion nfay (e usdaHmezﬂr,eﬁcteﬂttarE’E sequences

RETINCRGEESr NN P —
thd llﬁeltlmea dstebtivh didprtd tad«ﬂ @dlﬁ@ﬂb&idmﬁﬁﬁﬁb)tloﬁ ibgtwakn @Ememldgous sequences
roduce a detectable fjrst and. second signal, .. .
s0 g ﬁ@éﬁtlt}féflyenwwgyfﬁp §te°§m§y a5 Ahired ﬁaﬁxaﬁaﬁ 1 {dfggnostic test to
deféﬁﬁ1ﬂ§ 11 Brefedlc€ oF @de S Gbré B@Ele I{uonfﬂder pdlyran@hiSEE G Ghe alleles of an

nal s can each be detected presence of t e_oth g
1ndnz]1 ugli dizgct hphridazsion alaysqoé ﬁg@b]&rt@ Hr%"é%r Cfe‘élﬁﬁ’ allelic discrimination
re%u%@ 'tcpip%&ﬁgally-rcté?ecfrﬁfgr% sdq@ncéd difftriryl el SRNRICRLE®) BRKs case, an
tn{lro uced first gnal are used. to determne the
indixge tepvorbmettlﬁ%m&b@ Bied dxafldefdiionad Yispripinator Pavyse
repefd ef snbls %h'e%@&l‘iﬁleﬁt%ﬂ tﬁce dited} detddion TRARRL. hRip1iGes ﬁﬁlqelc acid (1)
si gna generatlongé and the second si gnal are used
contgingngraf thrgat ehecnpe €3 dioter wiltiples amplifieation eageiéamcie pyogided for detection
(th%o gpf%altlglp ott&s t Hl@y M Otfl% Sfem- ?bkggf&gésquécﬁﬁecf %‘)ere(lﬁ)o Reporter
prev sIgn generation fromany free reporter
ol i gonucl eotide (2)). Once t@e target sequence (6a)
has been identified, the |dent|ty of the di sease agent
or secondary disease agent detected is known.
However, it should be noted that conplex | may be
subject to 15 detection as descri bed above Additiona
technol ogy platfornms nmay be used in the direct
detectlon step as mell In an alternate enbodlnent
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the el ectromagnetic or chem cal properties. O her
physi cal signals may al so be used. In one enbodi nent,
wo b@sossaes for first signal generation may be BEEHUBZ04/033818
in nature, such as location on a solid support. For
oligorabmBbteies (BHROMmbASnOA hg&t[ﬂi@ti@ﬁﬂdrﬁt&n (®spdréficsfoatikabivy target sequence
resol ved at, a known | ocatio the oIIectl

6)Sattﬁ:pf0gt1§edaanélmrepcc8}ug5{eﬁ &y a mgans or H ge?ﬁrg gl? eE(Fet pjgans for first

mgﬁhlr erphi@NR| cagébld Sf pRAEIAS a'd%te@ﬁ'bl@rtﬁst dhen THemeans for first signal
i fied products _containing the target sequence

sengpiondfy By be gerigdedsppnding o tgdrrberiast P oty REpigysiinfe detection
stegHyFokl’ CxEhe f)l@ I i Red uinkNRaRIBSE %ﬁol@fed tah&hé ee@ilos) PRBOm in the
enerated by the second signal eneratln% means on the
detgetprini §tere dhormedery foralistl sigmy graeratqr e saﬁlatqteépally color coded,
spécg'glz}’ écfa'ﬂessa 1er1ﬁﬁ:ro§ﬂ)ms)sh9\£ln IhaGse WH&SQG e difeP&ietection methods

e tar get sequence and the di sease
deswgibert beé.cefc @nq@atoylb@ﬂ Beagendige B S. |aBp1@etl<§r eriplamben 184,656, with the

i de

imfich SR r AR beh Gy AR bt ofdfhife, AANUCHEQk

gen @h@tepmger Whg(pmlcbotldeh ) atendesigngdstp hy]smégz@pgclﬁq:aély to a specific target
seijttt%cegg)c gggcﬁarn %(Qagm Q%atﬂ)gl@teﬁgﬁe%%gsﬁ%d %blog%;ﬂe%ﬁgcuﬁcﬁy of the
hybedigitiah bétg'emetaét Sep‘m'téd ohgmgm&btldm (ﬂ)jamlgh@fargehwqu@acg €4) can be adjusted
o 6 35 b BB SRR 19 e rpre
oliQHIRBE®R. Igehbial, & 8h&rter aybn&ﬂatlgodmnﬁne (&) ivdip gl‘mynqreaseﬂtmeaﬁcﬁy and

a detectable,change in the characteristi of the .. .
R o ST ET o BT FORTIAF (0 UL BT domain ©)
will Ra bR G Bcdnd i ﬁia@@&ﬂ ihe aybridigEeh tifRRnSH Qhoﬂg?er h?lindi@tlon domain (3)

2005/ 038039 PCIT/ US2004/ 033818 . conduct Jré\” t
will hprqyide j lgssc RRECHICHE r Pt greaien, bybrfigatian fHeigne a%n‘t ﬁ crefore increased

serfs?cﬁ@c?d $hdR@ure bP B Qar@é’tb&qtlé?i@@t(@oﬁmﬂ hefidag rtﬁ&fcomposmon of the
deteCtion protocol, a novel nethod terned

ROCASH
hypiéigasion deman (3o Qggmf qullﬁéy shalf @rthcsﬁg'@pplid@e able to alter the parameters of
thé_%hnrnd%&ﬂt i | 32 3&93% ihe dg%%écﬁ?%{tl]‘ Qflg | becnsmvuy of blndmg of the
descr In co- I cation serial nunbe
hythidizaion @s@ain\yhi te lthej tgrgpfesp@@ycq (ﬁ); gqt @megtb@émgpnb Xthe hybrldlzatlon domain
(3)”? 16 Ec{e i l?p 1?1%6 éf%g‘g ILl#%llt]e?rﬁgef én%)ﬁ%@éﬂrbnﬁﬁﬁtw@%ﬁag (3) is 20-40 bp
in ﬂehgthLqum ye:taxn@ﬂadvmttemelc renddodigngnii the diglridizatien dodaine(p) is 15 to 25 bp in
llﬁﬁ%hOds of indirect detection may also be used as is
wn in the art. It is understood that variations of
t he Ewﬂﬁﬁébhgﬂmclﬁa‘ﬁeb@)l mhmhpspeaﬁeﬂlyahyHﬁdRB itbed kinpwn target

S B W Ruof BSR4 S BE Bl TR g o o v

signelCGAbkta it (AP huthes 5 pcﬂsrl d‘olded baadpf THeydbsre djyzdﬁtérmmiﬁ@ﬂmmnﬁty of the
a 1Q ﬁeporte ol i gﬁ de and, the target sgq ence. . a

g HTISERe] ERGTERYT G- RASETEH PO RSt NG EPhEn be determine

an8 YRHEHE Al EtBf Avhsl@ekabya g@htf dr 8¢cOndarydisdaed @geﬁﬂd 128l be determined.
sequences of the reporter oli onucleotld gpd%|2|ng
in dinrlisied ppcleic agid (b CQWIP&)E%SE»F%E‘WB%F atured before or
duhﬁ? tl%oﬂlqltfple%n&tgcﬁ{)n LRESE deifddt | E@ﬂatlfritﬁﬁsls TRY r&ﬁured The TemPCR
i m zed 1 ndependent y of each other to FTOVI
amnh«ﬁﬁzé@@é@m@p@ uiing esyymetameneiisation pndiions(speheas RSP bemg present in
%‘re&)tnbé}t@raﬁ 5P hatlﬁsgh&cfr 19¥: 162%? )t SRl Qe,gfﬁc%g s1ngle stranded

ated tec no ogi es are escrlb i'n the art and
antu&aﬁaatoanpromms f@, Br4deqdion geBlian A8 depaigrpiosap not a requlred step.

o 1§08 08 GYS0B5pf A2 R g e i

technol ogy uses a plurality 8{ internally color- coded
m crospheres coval ently bound™to target specific
capturing reagents (terned cRTs, as defined bel ow).
Such capturing reagents may be oligonucleotides (as in
the case of cRTs 20 descri bed below), but may al so be
pol ypepti des or chem cal noieties designed to interact
speC|f|caIIy mnth the reglon tags Vhen alternate

oy o oy o o N o
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reporter oligonucleotide; and (ii) a neans for

collection. The reporter oligonucleotides are
waele®sgssead t 0 bi nd specifically to the target SPOUESINE4/033818

provi ded by the nultiplex anplification step

sufﬁjdléﬁ W3R QY ﬁy HBcA1SRARS BhciPAd, RN liatled @Q&he addltlon of agents
onprise a hybridi zati on domai n of variable

sucm es P M) F dnyhtsr follovwiag ewbedimentadeyaiurabien 0bihe ém(’gfé?él hcleic acid (1)
con rﬁﬁ#s‘&SL t @ %ﬁ‘cerg‘z}%é@' R 1B efibw&kr, ahe :f)gin&lbﬁs leaibgtiled in the
zati oh domai n on specificity and
folls‘emslstepvmlyl)ot diffenif¢heedepatunation gepaeddsd terned the
h%r}ﬂgo%r 58 ogné@d'tfd @?%Ilg%ﬁ?éﬁottﬁbedéﬁ%&a ahlified nucleic acid (1) in

I rst si %eneratlon
apptaprrate&}énbuutmmdnﬁfer {such pedXSMAGgy 16 TEhe The pdditiep of the reporter
. Ol onik cI tides are q yoF i on
011%’8}\‘% ﬁﬁo{nﬁ% ocgur gé“fn Ilea&? g%(gx{ eenr%%g }ogo f le Flgﬁl?gég The reporter
ohé?bﬂtidlétgldas mbmdctha Batrged) sequebgr® () ohHbe applnfiisl nuoletqazrcgb(l) through the

hy‘q;@%ge e ngm Hln a(g)5 gr : ﬁurc e?clb: ﬁor%? 1‘3@@8&&&9 @omplex M.

Hybrilizadloh lcottitichs @b falfe@fnewh i €giadn sdcagas by Tivabatzar 52%} for 22 minutes,
mag\ga %ngS/ 801;? cFl)lg%lr 40?13%2%?{)1%33%%%3&%?% 1so‘1:ar1iedro ﬁuc% C%St%ﬁlgatlon
ancpﬂ@otﬁibﬁﬁm retp&rtéfe(dlgﬁﬁiﬁffeohﬁ&om| areatenyd aeglifisd hadsd acid (1°) are
and a neans for seco @g %H% generatlon cRﬁ d% % latform. In
rempyed-ef emplex fmay i de e tegfien BHIEASHEP AT P8R & 0

ond GIHRRATe ﬁl@ﬁﬁs%lnﬁl‘gt §iPnal B&heFIBRY4)EE an internally color coded spectrally
Ilgonucleotld The neans for first and second

adds¢sgridd bepdnduatnesh apdyghey hyyinge pHATR &S 3rdt 108 dRGpifRe Sfe Luminex
pla ?tlrhlﬁgtgp?lh QR EFR K ] élrgehé}@tldr}:lgﬁu?% bh8udeldckRtaBle first signal.

en using Lum nex X-Map tech t he. neans
Thé Girst fsignalt is gpeprdeld agdivfewrstesh Thaynegas gbrf rlsjoqa@@é émer'cttlgﬁ (4) and the
he 868Gt bound by th
pro%ucela fﬁ‘?t %%apgre g%ed?’tgn(ﬂlfégrpg@ ﬁhérﬁglﬂgt}é fogE e éc%g gu B 'bound by the
repspacxﬂrgajldcjeoadbj(@as Oatx the trirgat ssspbiee €0) has‘hﬁqglugwtlﬁed the identity of the
ntera Ll on e reporter
dlsga[sie a%eﬁlugti sec dlse e%gén(? Hﬁ%@&%}g ﬁ{x VBeIh means  f or
col Hewtven rthe aﬁpliﬁedemo]etcamdoﬂlb gep eohteiota e igri dskectien (8) provided

vy SRBSh o o 5 SR, ORGP RERSE0 ) AR L e aovs

malf F&Mreﬁﬁﬁﬁﬁmﬁﬁécﬂ?&bﬁjﬁgaﬁd gnek an@ﬂiﬁe‘d atdlan a@é uth bsFig. 2, a biotin

col or coded. Lum n bead ore, b n|n
A% RGN 5 57 PR T amPUpe-Cat BRIl gy et s mesns fo
deQNAI(8). I TR, méah@fdr d@t@éticﬁl}(SPﬁla}t Mu%a Ecgﬁborﬁﬁqieenﬁ&ne &n sbe@nd signal

det erm ned,. whic a||OMI entifjcatio
gemeﬁ@oa.@@avg@daaémab& OB § Srutseayb e Sie embodiment

rﬁ&ﬁlgffd}rs@oon& E‘l%nal %%Atfoh%ld)&ndy%e%%ﬁbﬁ&‘ﬁdin yoléci® bound to a detectable
hybr1 di zati on "bet'ween ybr|d|zat|on domain o

labek aeht asra flgpresceny dtheb Iaé‘élﬁntfé labdl, amenzyapiielebel &efﬁéleﬂgel Suitable
AubROdS b 1&&@9 iofid £ &c}{ lﬁﬁﬁédl&? Pﬁl drefyed By ofteShiRRAShdH tRY means for
I'ncreasing t | engt t bri di zati on domai n) and

sedoné sippalsganemiiery (103 gl etsgﬁm\n@a-l%aycqmréex hifbn afteragte Sﬁlbodlment the
megaﬁ% &oﬁg%gﬁaﬁ % r%pdtltoﬁl 1(§ tn% gl%% d'fr@ Ct Iug@cled %Q?T%‘gtlﬁ@%édqﬁclelc acid
prqaiuct 4si camiponentay thel depoties mewd. Tlmtleans f@_essfrcgldéegnﬁbgeneratlon (10) is

d%egit 8;1%812% €lc atch&-rep%r;c%\gg#énu]gl%?th%%&lﬁlgie‘i a& hgl,lﬁa?&ﬂg rﬁ?gﬁ gf%r binding to
foruicéraplex (IR0 Iaohe smbaditiemgths Swdbdimhowfor @mme‘wb otf31enalthough other

of the ROCASH cedu |IIu ted in FIG 3.
t“%ﬁﬁP$FF@@q%ﬁﬁ %¢%e%ﬁ§?§ﬁ§@%§”%ont%|n|ng a target
sequence (6a) froma nultipl anplification reaction
is provided for detection (tte anplification process
may be the Tem PCR process descri bed herein). The
anplified nucleic acid (la) containing the target
sequence (6a) nmay be denatured if desired. The 25
denaturation step is optional however. FIG 3 shows
t he anpllfled nuclelc aC|d (Ia) after a denaturatlon

.

o o o o o R o "
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magneti ¢ bead (such as the Dynal270 magneti c bead)
conjugated to streptavidin and the neans for
wa@ledsnssoen (8a) is a biotin |label. The means fPRPCT/US2004/033818
purification (9a) is added to the anplified nucleic
aci @h¢ | @mmpidxe (&) intaybihetl et halyrednsidgotn dpp@ptiatonplitfam. In one
o for nucl el c aci d-nmeans f.or , purifjcation conpl.e
oo QBT botEe TRoSRSolRE 105 FETG EORRENEH DL e AN & ol Qe spectally
adid€shBle GeaC(l Amand) &l th efiRol bhdl S@IAP ARG @M)ﬁ is a fluorescent PE
ol at ed usi ng seggratjon t echnj ques_known in the ar

. k
labgf, gl 5 pgyodiieis. SR BSYPOTA BRSO At 53 H819ctikimp pyrainex platform

stitthfabbs tEmBBRA TS il (4Psucbid Q8Y 5igikl gbkbrithde 16 PERUMNE B edidMe first and
means for purification is a nagnetic bead, nagnetic

seconp aiearh sRPBHni Hoelrshang sseond sisnal gapereting DigansGre selected such that
theBisf Sld seddtilsignisledn e%—cﬁm RbectX id Presdrse 38R Dite® ThEfirst and second

~complex Ito prepare for hybridization. The reporter
sigghl; ae raserded endl everpreigyl. Hreaneang for fHefesignebgenmation Al s produced first
B ae SRQA L6 detePfl | O RUGHEOLH FESafRY sBeRLUSH 13hnd by Ghe report
M%&e%s, homevgﬁ If deE#}eﬁ; eithggébgggﬁe gﬁyaffér5¥hézﬁmo .
olidemateatidet (2o nTlof medne fq@dnﬂis@ﬁalm@nﬁ@tﬁ@ (A@) and tlrhsecond signal are used
r ef..olj C [ ( L ngky t he - -
to (ERBER e blsaRE O R Rl Silerl O 7 cbbiBlon with dhe roportr
olifamulentdea (Dye@nprefant spmel ganemtiow firomu edyefree agpioder oligonucleotide (2)).
reporter. oligan ot.i de.compl.ex (.conpl [ L), The
OB bt Buh SR B 1oL ERERYE e SEO i ibeas Byt g ccondry
diseag agdiRaleteatad isknowan stHévogvef, iitrshduls ibg maded ghen esraplesohmay be subject to
4a) . bridization may occur as is 10 known in the
de%f’tt“?n @E%Wr’é%& éﬂ?VT‘ ncubation at 52C for 15 m nutes.
Af t @iddiionsli teghnole @y Plagnds mayee ushe invus iidct(dtechiordgep #5 well. In an

1X SSC) and j solated usi. j at atign .
SRR R RSB e el CSEAIRY TMPPE Pl BarE AR Flsonieotde may

proHIBo W RIdicEERR Hhiica® bitsd gipd vaRh iptesd irCaMRpeipribtelappdrsitus for detection
subject to enaturation conditions to release the

and apalysite he Phydiel siped e de aowforiohuiae: ait gaissieb alie Aives wavelength of
lighB@on exdiBRioRYF) Shang@fl Hs BBANS HRIpeRidt,| sflélpﬁltdoﬁcﬁhcﬁgi% beX change in
as

I's renoved by appropriate separation techni ques

thed plsettpsaasaietitnery eenmiueb prepentias. flgheradvriedd tSigmals(1Roaylse de used. In one
enmo&l%nwtﬁehnézlﬁg fcfrqﬂﬁ_rs%ﬁgtl #hér%%%é gﬁa?l ilf ﬁ?r)u:e, such as location on a

remalning 1 n solutidn. “The mean:s or col ection
solid sypriosies Fer eRmp{e2 2eportan dligonneleeiislefory becpatwlly irgiekied at a known
i .0 / T ] S .

oQPFER Sk FISOE T, SB2 o DHEATERR® 8k, e ot s
is efatiblhia magparWeen thkiagphified potudesontaning g targeiodelyaaice hgbridize to a

req%eﬁ%g] Jlig eggl%él?c{g, %ﬁﬁ%ﬁ%@f ya %gtﬁlztgigétg B?![l%g rgsgeglcgéo lofe the second signal
gefi@hted b thesocdnd aignslgeheratiidhéaag b thetaagpliehplodientidr By detecting the

air has a.simlar T,,, for binding.tg. one _another.
spAeiak st i (st enafly af s persp oigmtlob APBiRCof gl g sequence and the
dige@@ @Bntlsa€bnddrgalischde dgbntGo APEEIRGL afnyarCabria2énbadlifent, the reporter
universal. This all]ows for. increased sensitivity of
oligenusieptidimalp R Pl 4p e}dﬁltlanﬁlﬁrfti shpnak epstaling psAns so that two first
sigh8lk atdBhoducti\GR spaf] 88t orRfnoRYPatlatli AR QB 6O 8bhd ggﬁaal produced by
are used. Hybridization conditions as described above
thezgac%ag@al gensapting meany wiksigrah émdwgmf ithei tazgel gleic acid to the reporter
olig&ﬁglebﬁ@é'.‘shfa&l RALndMEb diferd,Be Blding SOMP1f¥et (sbddehed & the reporter
Then isolated and anal yzed using amm appropri ate
oligentusteptidm myyamrasiues |an defaetatderirdangee i | the rbaretgngios opf the reporter
1! | e [ [ of.e P
olglyBlep RSB ARRTHA 100 LR 15 Bl R qorBEEs such
an internally color coded spegtrally addressable bead
(Lum nex). In this enbodinent’, the Lumnex platformis
used for detection. The Lum nex 30 platform stinul ates
the nmeans for first (4a) second (10a) signa
generation to produce a detectable first and second
signal, respectively. The first and second signal are
recorded and interpreted. The first and second signa
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24 WD 2005/ 038039 PCT/ US2004/ 033818 signal are used
to indirectly confirmthe presence of the target
WG e@omssoa9 (6a) (to prevent signal generati on PCDOSENY033818
free means for collection 10a). Once the target
corRIREIHERT ETHi Senanfidin chatderistickonduld theﬂ sertd 1 thel@obrid sygraf
t he. di sease agent or secondar% di sease a ent q}ot ecte

5 CBUfens regﬁ;pfhg}entj)%@ﬁ e)tgdilrgctdi‘ete rgtog%lu'll él gttw ‘ROCASH

(RepBAEN ONBo (CapBhg Usted Gpadific ﬁ%ﬂ&ikéﬁbﬁ} 1stlseNASTﬁe IROW ABIE method is
several exanples of the MAS uti]i zi n% t he teaching

of
descrledip eg@prding Yot arplicationgerigh gy Perd 0234i0p9, SHEch i preby moorporated

by %f&%‘&sésl i€ ffﬂgsy 181 heRART v 1shkd H¥ES£it§XFHERInfddiment of the ROCASH
SARS- CoV) . this exanple, SARS.is the disease age

nethod vne t@émm 3 M eetveloa siessriReiu 8 BHEGh of et detecton
tas% gg gge &Y LRWNG the LS BE 5 %h@éréfooﬁ’t‘ﬂ%h%on\é lof the KMH method

, parai nfluenza virus éj and 3, influe
maf IbNFiI)COﬁpOaatcﬂ B; desoigied\in thesogtending ?g/aw}cau@l sepfﬁbumbﬁrd@/%‘l 656.

t
o8 BOEHTRR R, iy BQOSHOLLT I e RN e

SucC e VIrus
repBrtex(dﬁgBytuclaohdmmd the sargeRlsddnencaadd Q@tﬁ@mlmﬂw c(fEh@ detgiggion of the target
seqétxlzc%;ﬁic’rgre}g/rowﬁe&/ E}f uérlggrérﬁt drengc?egcp lra]tg% %\rg r{ags? \ék' qged ref-p%f’tﬁr oligonucleotide
hypiddentn diffedndstepe of chd ROCASIL heted. 1’Hledef61fee tentdngitions for these

erifigl PSS e BS et oo Siad M ERET I ISP BB op P RAR] Soecinciy
and@§Hlsifleteiatiddetcbabh sgp. 2 and 3 lists the sequence of the
t ar et enrl chpent pri

G LS AMEAP toprolori e Rined Paphe Jeeodgidpdi ot end in
sf Feft&’ﬁ I@Jse 6¢Qﬁ uneds hiarebng 4amsed, o1l bed, JIRscR aetsznm 6 139,800,

(get sequences fromt he di seaselﬁea]gf%t !
60584 %m 547 SeB3d366° gk dMAR Eecppalpeyaises gl letema“y color-
co@ll 1@10?(%911@&0 @ox%ien‘él? %oﬁlﬁpfbr taBet %écﬁﬁﬁbﬂ%ﬂtﬁﬁfg I‘éﬁgents (termed cRTs, as
des nat ed De). | es and 3 the Fi
de ewk oTehi qae@rmm éeaealﬁe gy berr@tlg%tUﬁhPt*@St(a@ in t%PoPee of cRTs
de&n@%ds geloalz Ol‘é}lt gy LG t@epﬁ?pﬁn@é&c&s Sheficdl L&H&@ﬁe@ dRlentd® interact
nucleic a uence o di sease agent and
spesdficatiyl sty titi waing dagag dvites aligmate btpt@t@alh@eﬂ@glr%weéfthe region tags on
B e
mtatftm]l dofair cadih® genprataspusiq(é-Spnad fia eRSAEt efitsadsz epeitajion by the Luminex
1 the bottom of Tables 2 and 3. In these exanples,
PigRF e tar get sequences fromthe SARS viral genone were
anpirhé IRtE)tAﬁm hetieidensyete c&helefBAFtS comptie tve juiroay ctomponents- @ a

have t at rate. ti ons, occur, at..
DR R 35430 3550 K AT TRk o
deS§ipAed to @1nﬁ%b§&ﬁéhﬁ9% thé @arp& Seduendeaytoti@ed bynthe achitidek amphﬁcatlon step
Detectjing three targets fromthe SARS %Vaﬁr&(ggagg ¢ bl
discpspdh 4808 dbe aerorigh Olenmurlegtides yomsesh n domain of variable
ledd@0&sih6d foel%hﬁﬁe thﬁté tdrb® s &?@@@Qﬁe&ﬁlﬁh&ﬁﬁ%o&gﬁgiﬂmg the effect of
one regi on nucleic acid from each of .th

the leggib tb@hﬂu@p@tlen o8 ofessecaiiqili a1 gt Det By acid sequence
tertid® theAfeBfoh te?g‘fo‘r SN atlgﬁ kJTRE Sneahd ok @6ildcBon] 3B @ rfoand for first signal
sonme cases, e us to detect nultlple strains of
gegergtg{nh dgeqne e;nbpdm)@;(taﬂ@r@glolt Bes plaﬂgerpp@ef phgapapleotides are unique for
eacﬂ{ hﬁfdf’zaﬂg‘r? Horh@n MR deY woltls! WehFRte oRERHUES R TRY ink 1288 bridization
elc acid containing a tardget sequence sufficrent
dofn@m thinebinidst te daredrsequedeadiA T andemtepertdr olig¢nuslentde Inyings hybridization
t [aTs) I et
rrt?ip i) ﬁ]g{a Ibﬂnsdg t:c;i ﬁc% & éeﬁﬂeng% ? i %QI%] c?@(zt)antofegﬁg ﬂ% The means for
2005/ 038039 PCT/USZOO4/03381% HLIN1, HIN2, H2N2, H3N2,
HANG6, HS5N1 and HON2. The target enri chment primners
used to anplify influenza B produce anplified nucleic
acid containing a target sequence sufficient for the
detection and differentiation (using the appropriate
detection oligonucleotides) of a variety of strains,
|nclud|ng but not Iinited to, Lee40, Menphis 97, Saya
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5 used to anplify the adenovirus produce anplified
nucl ei c acid containing a target sequence sufficient

w0 oo0snsse3det ecti on and differentiati on (using PEEUS2004/033818
appropriate detection oligonucleotides) of adenovirus

coBdctiah B6mprised and ;a praligNef 2apturing eaehtspin the eﬂ;B@d/ifnent termed cRTs
det ecti on ol i gonucl specific for_eac

ot i des
(cTRHIGRORATH FPERD HEQAR 1 TFES duenr sieel gperagor d&Ris ?rﬁ nycleic acid

sefﬁﬁcteb Gk afe dlfplintbntalN® MSgich tagPdttakdvh e RpsRARSgonucleotides.
or detection, such_as biotin _(other |abeling

Thegnesas ferstighgnd secqug digaal seneratiens BIgY S@F amélrg Ofhfge nature of the
techBS1681 elﬁﬂl&be@mirﬁl@tdeﬁ&ﬁ leﬁfolrrhs t38n uBind #RIT8n3nd&! B Mapl tébhnology, the

sonme cases, be use detect nultiple strains of

meAnNHRF s gignal Ealtﬂreloz; nwdxm ﬂm@swh@ga AR FE etiCy-B orndithgemeans for
seééﬁa lsOHS g%ﬁ&gﬁ&e&éy BY an iftEndiRr &8 BB, %M%Qﬁy Q&dré&@;{b?e microsphere.

howY 1 n nonst r uct ur al gene
T hscellgb dnteracting of e reginp ltagh o€ Bie irenertpy @imonlwéeqhﬁe lambthz &R of the means
for déeoglggtﬁﬁ ?agﬂ '}%?o"{téle gll oglgélg(ﬂﬁie fu%{}] §se%¥%&tﬁr§ ?‘%{e 9 'kn&pl? target sequence by
vnpreomfuhe habrpilzatlpe domaip) e«ult ba@ssocmadtvaﬂm tkgman tn@ageefor second signal
ge%ergc%ogqaucplag ficgle o(r: (XS S<’a|td r{fu?r{l%t Hn asreglﬁl:é‘%eg 20 4 ec?etenmer% the identity of the
meahs @mmmhda Sifged gsﬁeratmﬁ tae mmhtgtoy‘ tlxeftarg«ttrsaqmtmel qan|ba dietagnined, which

R b S B ot
spddTiNZty 1Hﬁblﬁevetﬂ7ﬂ‘)i7the HigbiBdiz4tRhDetwdel thiNbybridizafiddl dornidin Jd8Ghe reporter

ich includes th curr ntI
oligipigleotidht e Mt Bep S ate T proiTot AL b Hpa) by Hecreasing or
ind&RMe WAS 1680 o BleCRfRidizAton b@natla)r gt tlfeoienﬁﬂﬂlty ﬁg ﬁétérh@ﬁbd by the
and getectlon of Influenza B virus. There a

hyprigization petpiseriie sein 9% BT fepgRR Y BPISISERd A e the means for

coﬁ&ﬁbﬂm% nieQnst he ﬂi‘lﬁl‘i@aﬁlogelﬁ% Y58 Be %@é@ﬁﬁ? & HentdQ interact with the
SI the series of target enri chnent priners and

anmilﬁ@fg@@l%wlﬁl seaenage andhiids incheiremmmelofihggoused ampplafed target nucleic
ac@g%uﬁgﬁgwggggw0|ent for the detection and
fe

rentiation (using the appropriate detection _ )
ol i Yoagmbedimenicsf)tho ROLAN proesdursfis susiptad in KKF 3di Avgplified nucleic
i
ac%la}éa ghntlglﬁc a JE%&%E Utsegws r ot&y% ggﬁg%iexdan‘fpzlﬁcéat;bgg%qg&;ﬁa provided for
detertidn (ths pm‘phﬁgmpm prbesss inoayshe thkh derd (AR tprawss  described herein). The

oA e R B0 Pt Ve SR Gl P acha®Bf i, The
dedAurafiamsey e dptivaaubsvoesr. FIGOM sHoers She bﬂiﬁhﬁﬁgnmilemfamd (1a) after a

vari ous enterqvirus ies and . fa S, Wer e . .
sl AT T BB PP AT RREF YRS aia v
cofithinnOMbdnd SeSdedcelonedal provided by helekit 0as Bﬁ’she IHS®ae KSPmiThys means for

30.Enteroviruses .als cIu e diff ene suc
defegadS ] A b 4 BBED RAPeBE R ?fbgoe E#ﬁ St e RERE O'SFresuch means
as & knoR@SA ehePdresh Mkdubsell %B@ler "ﬂﬁ&rhb’anls rﬂ(ﬁﬁﬁlh'f@itﬁ)n (B9ris bdi&ted to interact
detecti on of varjious nenb of the enterovjrus

with thegneags Jei fedection (Bar @épn% smbediER ther maest op@pfication (%) is a

m&adoned ({ubRbs MeatHET0 dMhdtlci e DHRLAEE t@ﬁfsﬁtawdm and the means
containing a target sequence sufficient

forjdatecgipn 6¥p) dnd bmtmf labadnt hatqums (qysnuﬁécamé (Oxpipredind; tarthe amplified
[ ¥ -

nuglgitc%%ﬁl ﬁg)v?irléurg %{é{l IE r?%,gé%)%?fdﬁtgct%ﬁ éB% t)él ftglfé'ra §trﬁ1@1'ef33a01d means for

putificatiop corpple (complexh CamplegDis wpghed3Q rergdye thcn‘@pbggnd nuclelc acid and

fhez8%%?%&%&?@%%?%%8%@&%&? “refify Jeteliy fagun in the art and

coxackie virus B includi,jg, but not limted to,
B4 and B5; and echovirus including, but not limted
to, 11, 20, and 25. The detection oligonucleotide Rhv2
is specific for the detection of the rhinovirus,
whil e the detection oligonucl eotide CVE2 detects
coxackie virus A and B and echovirus. 5 Conserved
sequences fron1the nucleocap3|d proteln gene. (N gene)

o o o o - . o -
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10 Ki nase gene from Chl amydi a pneunoni ae were sel ected
for anplification. The RSP is |abeled wth a neans

WO 2005d3t08ct i on, such as biotin (other |abeli ngPCT/US2004/033818
nol ecul es may be used as di scussed above). The priner

<:n@%ﬂﬂ@ﬁmﬁsh&ﬁ@ﬁmuﬁrbm@mmﬁa@emtﬂﬂaﬁanWhamﬂmemﬁus1haynﬁéﬂbnisa
varied as discussed in _npre

magnglag pqagnmag}eﬁé lse;&@agﬁfl gechﬁlgu%én?ynﬁq &ﬁ@bﬁy r}dlz&gP Pff%rh such as 1X
TMAR & T theded dandicagliasad phyad gitghiidigationi ner s

specific ‘for the agents, Such difigcation

deshbe gEp@ter foh,g@twcgze‘@ﬁqs S(Zg} areqther (f\?g‘?‘g go foreéﬁyé 3 a The reporter
oli g%@%oltlﬂé@emg}b $€ Qﬁ@edsﬁta}gl%r Qftepk,| hoveated, i ﬂ@ﬁretﬁ%eﬁ/ asfondrsafter the

are 1solated |'e In this exang (% ezé é%n taroet
dengtgqiugm ©€ ghef qtr@phf@g Clwc@}cs% elhg gtépﬂl’teé o4 Ql}llléle A rlg}n e targe
seq | 38 u él‘gﬁxe ?xgl 1 1§at1‘6ﬁ [Bmat @) ¥eeniand rheafd & %dnﬂ&mon-nuclew acid-

escri The nuclei ¢ acid from each agent

reparieplolifinedletidetchmpipa trParewEL Abe cepeEe QiBBRIOIROF gg 28D comprise

B L e A "

knosymda itlie 2t siah a'févbllgcuzat‘mt S @cker 49 gn@itesw, fxﬁerrl@g@gg,tcgmplex 1T may
be gg%mﬁ(liqlsfucPCR% A% 14 r%%g %{?éiﬁj ra%?g%dlﬁgh Wﬁﬁgeg@%(?ﬂé'%%l %Hﬁrafl&f techniques as
dlscflﬁied%hﬁ\fb aﬁgf&alntemdﬂil d)feirﬂm}ndplepm@d gh@nkﬂgﬁmﬁle& womplex 4HY i 1s subject to

for RT-P 25 used Sices (6
dengluzaiiop GO oné)z% page tlﬁ T 0r[ter Oﬁﬁ;[“%ﬁié& a)\?\gglﬁgr %t:sreg@ ces (6a).
ThEAMeN i @edX (R puRGRtoulcbaplex taemyvedylappopue separation techniques
trlphosphate (dNTP) m x (containing 400 uMof each
as ¢egrprd a9Y& conpl ete mix of primers shown in Table 2 at

t hergeahd8 fod @&%aﬁb@@oaﬁs Fikddavith thargort@ bliEGR ot yasE2a) remaining

preparation. RNAse i nhi bi t or adde
o Do i G 2L R 0520 o s s
ger{éﬁa@lloﬁ (DaRCTEt FENYENCHILOMeRR T dMSctioh €20Y intarasis amth ithegregion tags
target 30 sequences from each ?lsease agent %@ Jeotid
(12@)3@§rthgrr9pqueg @gg@ualﬁg’rrxﬂes Sorming ; & sellgchpe ar5P felpexéirl 8 onucleotide
ITHE! H1EU@DaY Qhé aklet that each
corkﬂ\ﬁ&? Fgﬁﬁag%%p I’IrItIIa)(S)t é[?lg mé)%(ﬂ @ba %?éggﬁafr]ag@?&:ﬁ s artg% sg at eac
cR”@/d@gmgtagem@emm@ry\mrréms @lmjhaé Tndorctindins foie 3:nﬁthﬁ¥ atigrefore, the
hy%fdlzna!t{%n goncdlt%?xl%] gorr ﬁg%{: Lorﬁ ta%-’r 9@1)3%22&%1’1@&1&&@? %RW%L%; are universal.
Thrseﬂkews dort mammd |spts1ttyuty oj@letemlqmup@@c@gﬂy;g@ n(uilqp)lex détection setting,
L ool ut 0 described ab
sm]e? P%et segﬂgl?yb]ul at qnocr?nglggréstl%% %%5 @ﬁp@%ﬁ%ﬁlﬂ%ﬂ%&lb{ﬁr st escribed above
ma@ b@tu@@i sywdll agtifer awgmhzaamn icortitbons s arg kmpyyn e thgtarto £ggmplex (III) is

nl utes at 55C and 1 27 039
ﬂ“@éﬁ% ﬁ?ﬁ§§§f§ngﬁ?ﬂﬂ¥%nm (¥g%@$ﬂgﬁg conpl ete
CY Clisie eib¥dinReis ﬂiadnean§ioe firscyighal penefatian ¢fa) is a fluorescent PE label and
anplificatiaqn)- secony

S, at
theqmepng g‘orSSQE%ﬂdn@tal gepprafion ( %6) 18 (ﬁ’fﬁ]fltgl?lgl}}& goi?r coﬁec? F]r%%t(aﬁﬁr%ddressable
bedd @%hlflneﬁ)ét ﬁﬁﬁﬂg @ﬁ?oﬁm@hﬁﬂfé&ﬁmﬂﬁe;cﬁﬁogﬂ?s las:ad tﬁn(ﬂeteoﬂioﬂ: Hihe Luminex
roaucts_ were subj ec et.ect1 on
plagof efmlaieb e MSAPS T Bt HOLPPLe D R oL R e Kaetoctabl

ﬁrétl énH %Ed'o‘ﬁgl &fbnhiN s f)(%’tlve"iy ITe ikt S ¥R0Rd §1gned &hﬁtbbdnﬂéﬂ and interpreted.
i gonucl eotides (as listed in Table 2

pec
Tre ﬁr@tragétse@ééalém!éewqgfm%@&s PR selgetrd 5‘@“@&?“@6‘3 h@t Fod Rhond signals
cau(T1 %Qc%%ee&%t [iqn pFeS4HRE Bl e Qtket MRS e AsCIOP SHRbRT ﬁgnal ABneration and the
qgquot o he anpl 1 fied products were added,
pr@hlpair secend mgrbiagre user to detamiriedhe iewitty; 06 thedaiesl Wﬂ%@ca%a) bound by
b fi 10a) and the second

o et Gl AT R TP P2l PP (RIS 8 ncREh (L00)

detectable signal. In this e&gnple detection 10

ol i gonucl eoti de for each agent in Table 2 was present

in each reaction containing the anplified nucleic

acid products. For the detection oligonucleotide

negative control, 1X TE was added in place of the

anplified products. The sanples were i medi ately

placed at 52C for 15 n1nutes for hybrldlzatlon

I T
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15 detection oligonucleotides had not bound. The
sanpl es were then subject to detection using the

W 2008/08893%9 pl at f orm The Lum nex pl atform sti nmuPet/es2opies3s1s
m crosphere conjugated to the detection

sign@l Arg QBUdCHh eﬁgctﬁesﬁy édgl:ﬁ@mfﬂ:ld §1E|se$ﬂ:clg opdhe gage rsectdeml@ (We)a(ts pretent signal
produce a detectabl e signal. this .exanple a
genasesitmnoTdaH diop GRoae fa GON RO oE’n?%ﬂ’Fﬁ%‘gg‘, SCRgY £32) has been
' € G Hertindbtehe AR i} GoR@R HiRchsasgetti detacged
]dagggﬁe. 28ﬁ he r%sulﬁgﬁg?e presgﬁ?ed in Table 3. The
rows represent the identity of the di sease agent or
i YofldsHeHTe L AWYES RebpiFdtEE forH@S(SARS) Using an
Ihﬂiﬁ%%?ﬂ??%gﬂkgnp iF?%ggion reaggﬁon gﬁéﬂﬁthe rati o of
Embéiment efeMadSused in the anplification step. The
.Cm#%pws a %%Q\refﬁ el did& r ARG G K WBzin® tHe YQaHiak 8Ptht Pesserd S@losure to
in e detecti on giep. For exanple, row 5 (desi nateq .
proVRE/B diffredtial: Bagh6itic aseadi St BARS Hin heeq examplesi §ARP-CoV). In this
respi [ aLory Syncytial . Setlcludestdie £ the
em’ﬁ‘ﬁ%t #‘é‘ﬁ% & %gﬁ%%gééegg ?dotﬁggeﬁgymﬁﬁ%%?%% pr P me.rss and 0
FOllGHIRG! rdpiriteySsyneytial wired (RBVR A and B, qlaradnfiienza] vigis1 @IV) 1 and 3,
. Row 2__(desi gngted RSVB) .indi h i , ;
inflygrzgy d Igoftr’i%d ’ §€°é‘8?’1f‘f% stpgp f/ﬁ%@ﬁ e(té,ﬂ'pf9 7%?1 tggl)% sa%gc]y't Fagmomee
entfb¥ikS (ENOS dBdledfegRirus eguench asasxusldd vims ANE Vot expickig virus B

step. Colu (desj gnat Lym_.Bl ank e .
(G Bt G JoHaer Lobe Regan e ehprS e B o provided
as didrl 8 RnedUad SroRbt mesht to R tBe prefeie sligimatuedto the disclosed

Bl ank 4:1:8:16, Blank 4:1:8:24 and Bl.ank 4: 1: 8: :
iR ABIEY 3 (OB ATIUSB S AP PPERUTON WERANG Srondary diseas
agﬁgQ&%@k%nﬁM§&ﬁnhhﬁma@&cific nucl ei ¢ aci d sequence was

om tted [

but the prinmers for anplificatjon of each
S pebivias @ apd At bigaBee Ol ST PRI LR (e Enated To, Fr Ro,
and Rkt edpr gt 05 S £§R:tRRIyS 88 Budhted@Ddhi@ dbfinédBerein) used in the
det ecti°8n 8l 1"gonucl ot i des specific for a given .
TerdPGR asehay enemplily tegelovdrenpesifromaiie digatt 28plerick Fgndagy discase

agebgsu Qsd Pl @S ML G s@ét(‘de o SOMR [pplierdipSRARRoAGEMesi@iated De). In

§&ebh ary drsease agent in the presence of nultiple

TabAesR iahil Sditht dF ged Rs egmerscentainpdi the swrpn IPrimgs bindineciagestable 2 also
LAl AL he RANgel &L ' LichbRd ok di t and

o o A VR0 S, STPLEE L0 s ot

sec3Apy ARR3AgRETAUGRD G4 HE3RBILB oftrhvelejsr asibhewnddiy the primers and the

mul tiple pri.ner._sets not eclfi.c :
repggafu%lﬁg@gu ?P&‘H?h% THE TSP gg}e targﬁtp?l{lﬁlﬁgglﬁﬁ%oﬁrﬁfﬁ%?msﬁs and RSE) are
profviieR 22RE bR of TabRE Ramd Bor rectly to anplify the target

sequence as described and the [o]o1 g . de i :

o+ Bothe Samplsair dret SABIeTeS R B SIS FadlilsAiht Wre amplified
and 868814, THE GURRCENBEI Rpwieheated highheutelidneatei Hfrmutations occur at the

ol i gonucl eoti de negative co

1trol .and.anplification 5
priney RINAE S oot IS R PBRE Bhirtor BtPH GRS et may be
intRIAQNRIA DRR EECERE tiBetd BEHTINO SAR SSha@babn indreasts |detsatignl @ssitivity and
tested. As one exanple, the detection oligonucle ti?e 4 fr
redsipescielsp vegative RSV Bouihe sepadary fisease et © %Sg‘P%Pg‘é‘{c eic acid from
ea %e&%gé‘ ?e%?ecqsg hl]\gc?éicf 200 wis RpIRSY Bnd Bétedi. OFHéQErgélgﬁlﬂb&nent primers
nadditton, the level of ‘detection increased a th%
lisedric Siablead, iinmomé cRER meis b Hegdetesdaiect MR FiLaHE Pﬁétpat ogen. For
as tric : Ok i St SEReddube/ hthlified nucleic
o GFHETES e R} bl 10 EPImRS ARSESE RS pidlifed
acddenmining s, talgeblsequéndenshifiiciens sfor et detprsion sngedifferentiation (using the
enri.ch t,.primers lJeflcatis i imited to,
ORI (B PR R R OE b AP o b, BB Tl gt fmi
that the specific detection qkigonucleotides wer e
capabl e of discrimnating betWween the adenovira
strains. Exanple 2 15 In this exanple, nucleic acid
sequences from each di sease agent and the secondary
di sease agents were obtained and isol ated as
descri bed herein. The nucleic acid fromeach agent was
anplified by the Tem PCR net hod descri bed herein. The

o o o o o,
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20 prinmer rations used in this exanple were
1:1:1:1:10: 40 (Fout: Fin:Ri n:Rout: FSP: RSP). The

waledsossoan of the anplified products contai ni NBCT/082004/033818
target sequence was carried out as described for the

HINI, 180, deiec HBRD, ABNGadIN Dayl HSNRG The mirgﬂwnhelanb;lt agmers used to
descri bed_i n Exanp Det ecti on. ol i gonucl eot

ampby oBHEHS RJBLcF PR REIPED <O B “SAS R appeien for e
detedBSEGAd QiffefcfAfidnQsing @l @pﬁ)p&htﬁw&tebﬁ@l bﬁ@mhctlsotﬂés)tdfl asvariety of

experinment using.the target en nt t et
st e IR BE PO BRI Lar e MEZEl A St B g R o Tk primers
used &P gﬁﬂlt th NReAAEH bidu® ahplEied] SRBRNE adld Qﬁﬁtam[ng a target sequence
secondary di sease %ent whose nucl ei ¢ aci d was

sufficemt forithq d4teciiopiond FEREmEHIOPAUTRS BF HHAPTHE e iep igpmideotides
of a'iig'?)vﬂﬁé DBiR Used inatder applab bC@k aBiveTh&B; delddfon oligonucleotides
co

ums représent fhe detection ollgonucleotldes us%%
spedific fdneadhetmaintanhe wed in the detediion seranidPeiily 3 RRFHAT e 1o RSP s

Jabeted §11tﬁ R £ Bhaion COIRLL Bidtd @l Hobfify ﬁ%leﬁlﬁégﬁfay be used as
2t 'chient and target’ anplification prinmers and
discalededaboveh 30 ollgonucleotldes conjugated to Lum nex

2&31(118 ﬁ%rg% C?gy ?nme%# glﬁlgerg ﬁ?ﬁt&b@a l'e%cﬁsor ﬁ?&'iﬂe%se% hﬁ&y Bl &hed to detect

ground signals are used
mukipledh@hi@t of 0 pathdsmnc’[aﬁale(}f ghowa Ithstgnéwnrélﬁe@) ot they garious pathogens by
the Ga?g%‘:c te%ﬁﬂwe'a@m%&%g sé%vgrh mha g%fs% :%x %n}lsu%k't%ﬁl gg‘net (ﬂ%& MAS selected as the
amﬁllfﬁ:ﬁ@o‘rﬁﬂ&h ¢e 1afludnks A @Mises 'Iﬁimlsérveﬂadeglsngwab selastednfor the glesign of the
e SRR L MG BRI e s s
suffidi@t thi (RK SefebtonCAR dufLendbtict (ugiag ted ptdpdes detetibort digonucleotides)

bead sets; the efficiency. of .tar i fi.cati [
of 4 FiesiehPf FifgindBEud dings S omed 10088 b en s Bala s, HeN
H41§§“ﬁ§531 Meaes, itpNs, mmt H@NEfIfIdSIM qmmm af7Nzy bI7iNdj HANT, OH7N8 HIN2,
uring det edti on. a result cutoff ]ﬁlue fo

Hl@l&@rﬂ]ﬁé{lhg@ EN8, (al'n@ &lé@ 2 Avkigh Byiuég% e BE%Wt ¥ é;{ry %avglél influenza A
stra?r?ﬁ ﬁ‘l (g‘i g‘hc%@f éeﬁe wadso Q%fég QR Garsdt Gst@lnfplification and detection

averagi ng the val ues obfained fromthe
of Wl ROR Fofigrsk Thewt et leashpipknosyn SEEYRRE PEAEROTRISTTo - ofsgrved regions
gnt.aln 64:1tk 138 tar@f dnilifnent d
in @te%eé%r %énggﬁééfgl a %t%%%gglﬁgadér%eof%ﬁée st andarr %é@dew atelnoﬁrlmers "
prodas auplified] ietbidycid icontaipbly atrzattreguoped sefficienteldr ke tiﬁ%cﬁon and
ack roun t F6ra; luding,
oSG AP A0 A0 i 8o i
but Ali 1GAkddND, Bh&t}ﬁbeeSBm ce of aal @hr(WhEhllmlu@g dhase serotipee gommonly
asspggtﬁ@e W%Jgg@gg\é’;r qe gns u@fycp %ctldn %o%%&%ée ége\fl}n’a‘zl)oencllegects strains
3, 1 &R\ 1, AVWenpbagéteds meum thAa\a4(3!ZEI\@etectsrstrhmell42 &opserved sequences
(INFA) . 1 nfluenza NFB Par ai nza +t
frO(rFi]h\a/_SlpTRpgglgp VNS gnifzépﬁléu% E}ﬁ:\?s g?(li] ; eslbel\ff gffrgarselected for
mg}{ﬁ&a‘{ltah al EMfefd¥SrudeRIMN, rhirSReRE latstehyemlﬁadmf ethdl 2’1mv1r1dae family.
CoV. To increase detection sensitjvi

ty an
Enferqimpescalfoains dp differony §onrst vl B5rCoxsas dV”B% gshoviruses. These
virl3sh alel ANRsocHBaSAlES §ﬁ1qto in@Rtisksl frer 88 ldefed@ioB@f various members of the
sequences fromthe SARS-CoV %enone for anpllfhcat on
entgrayirde class ,acsgnesggfrﬁgqg@tsenﬂghqgl wsimers yeerdepigpgd that produces amplified
B e A e thf%@ﬂ sg%leﬁ& SBIRE Kdr heVdefddBortarki@iffdrentiation (using the
Xsackl e Vi 15 Rhi novirus (RhV), and
apEEOIGate datgct(oa\ghgomieoaéqsb of poAriey of gewBY PE alé,maﬁals mcluding, but not
R DAY A a 0 88 At inefiding, but not
1mﬂ%gléo€ﬁ%% ?bg%édg%égl?%égaﬁhggﬁ?g?gs?%ﬁglspeggés =
were added in the detection . step. As can be seen in
Table 6, the TenPCR nethod of the present disclosure
provi ded specific anplification of the target
sequences, which were specifically detected by the
corresponding 20 detection oligonucleotides. The high
detection specificity was evident by the high signa
to background rati os obtalned fron1each bead set Thi s
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25 oligonucl eoti des are capable of hybridizing to the
target sequence bei ng-detected. Exanple 3 In Exanples

wa 2@aesgd3eabove, only 1 nucleic acid sanpl e wasp@Edusmo4/a33818
each reaction (albeit 1in the presence of target

limB&Y iog PR NIndPALABEKaGPEIrhs B fooluding) bitphe llag'ﬂenit &) .B4 and B5; and

SR R I ——

spebiit tthidihe BBRciRd HOGENEInvARR, Whild tdedktdction oBgcﬁngbleotBhr@VEZ detects

for multiplex anplrfrcatron and subsequent detection.
Coxﬁ?kl‘tﬂﬂ@%rﬁﬁ@ec AYe&t enrichment prinmers for each

or A SIE lsbgileRets i flonk 2Bk EnudleW@ipsidi proteu @end MN gﬁﬁh were selected
anpl e, along with the target anplrfrﬁatro

amplfisatare o ChABPEY R (176 | SATEHS: OB Eorprfgauences were
selr{g%\ﬁ’scts kol oMt ﬁe%tﬂa{&gj %&ﬁlat Niguseted 8sd BOTH &Hﬁcﬁ%ﬁ&é(’glr&ﬂﬂ lafh@lification

etected during th mul ti pl ex detection ste
and; false positieecdsitestions r%lzimg@nfeotqr@ aqt sslseter rf?rcanrt&tfgttwél from the bacteria
spef’rtgé ﬁgrg% ‘ciﬁs%‘ﬁnﬁl% IYE gflegr?hSP Bhdnetiien 8598MLSBpleufibRide,iadd the Uridine

Wer e I n each detection react|oH)
Kinakd geme tffom Cblmalydla pngOnine20es sosgeb ibr paplifispions/lhg RSPgs labeled

Table 6.in e ' | Cdi d
w1tg & geeny é% d%%egﬁérg% lpgs 151?‘(%‘[1 d#%%ﬁllﬁgﬁo @rgllgéggltg? gﬁ WeddedsCdiscusse
abogeydi ti ons and nultlplex detection were carried out as

descri bed in Exa abo I i . -
Conl G RRSFBEHG" Pesit St @A e PET fehod faf b AR pY iscusoed i
motd @etiRT -ab&vePCR adadaﬁdsn amher Sgemt eag benmlchude;bl forhdetestion in the method

dls&%%g%g%%ygnsé %Rrﬁ‘aetgpﬂggtﬁa %%r Ngg'%ats 1cﬁ,{] %ggl%ﬁﬁsuable if new

agARtaré WboveRaAnhiecasd m@%@@ﬁd(e/kﬁﬁéaseﬂate Bﬁ\rﬂi’addanﬂall SNEIBS variants are
Sanpl e 6 included RV and PIV1; Sanple 7 included SARS
isokgted- | NFB;  and Sanpl e 8 i ncl uded ADV-7 and PIV1. The
Exg%ﬁgﬁf val ues shown in Table 6 were used in this
ampl e and val ues hj gher than the cutoff
hi gl thig fkaseple. pusiais egid pedupnees Ramyead fieesetgsil Ao secondary discase

ageh SR ob EdeB Gl YsIR A deBiveh e, I Eld nictid @éld FRULERE Bigent was
rom eac agent and that the anplified tar
ampkfirderychs TowdCR wehers deseited herging prG e oo sk aseahyes placed
in %ge%&late rgactlgﬁ‘ %lé tan@ fhelcBf l%gaerﬂlg(%f BfifefR @f)edlﬁbdt i Q“aﬁé‘ mag -added along
e, 1In I‘OWB nucl el ¢ acid from
wnmnehgbms:ﬁormew dédenante teactipnpyas cagiad puirfor eagh pt ttlﬁ thrr%pnmer ratios
speclrggeg 1A L TRE0S S %a]cfr Qgett aGaRk anf Efo%gdé??ﬁ%ov@f ﬂﬂj‘rqﬁé art for RT-PCR may be

i'c Tor a agent's
usdde teofdlloxsing gradadurp rwaamsal m&h@I exmine ed. mosterdBE P(y‘R mix was prepared

coﬁ%{ﬁwgﬁé(i@}'—%ﬁﬁ &)P?f%rp?%z}ytz A08s qle ghdeo ﬁ}%ﬁ}gh%ﬁidlﬁmmx (containing 400 uM of

cacd N TH)] thatomplete aiidiof phimers \shmmf mqiab]e @aht tle rafidsaperified in Table 5, and

RT?ROé}% g{z&ﬁlg}%%%ﬂa a:t}gl?t( S ﬁ‘gl\ggﬁc gmg&ﬁ Pr%e tadgeid % a cgnclghf?atlon of 5-10

unfdRhdtfoh GRldERRICTRG hiidl@n acidl sequeBebs drhrtiipe (Ihe‘rd:af containing the target
detection of a variety or of agg@ts usi n

SeQICRGSE Ao cAehy d 1&?’?613 Ageng atirq egﬁonﬁlar(gt age agﬁégf@gﬁb@ﬁamphﬁcatlon were

2d 0t BafaidRsa rrle&ﬁgn inshel QA iMing MRCRTPCRAMb G aRixd e WERT-PCR blank was
speci fic_pathogens in various 20 copbi nation

prepared &y pading RIESe diee WAIEE © (e SRR bouRlacs 98 B Jgacid template. The
reett::ﬁ@rgﬁg@s \f}erg;?la}{&i 1thﬁ<§mB@%le§ Bd3halrin¥ddta¥ f&fovrtsh@) r_E%TEéQﬁnscnptlon- 30

serum sanpl'es were prepar
migitbS alr39NE; GEdriatial PO aopivation- b THEEESEE P4 ({% Aidj ﬁ'lt% agpglification reaction
ty, fat 94° inutes at 55°C and 1
coppRuits Flkt R0 Sy ding Bl EATENAATEL mipli 04°C2S mimteg a 35°C
102 pfu/m, and 101 pfu/m . T observe the 25 assay
repeatability, at each of the four concentrations,
triplicate sanples were prepared and anal yzed.
Certain sanples, such as ADV4 and RhV, did not have
high titer stocks available and the starting
concentration was 103 pfu/m . For SARS, the viral
stock was Irntted and therefore only two sanpl es

o . o S o oy o, o
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30 For each Iml of the spiked sanple serum 2001 was
used for nucleic acids isolation. Nucleic acid

w0 swbassoen was performed using the triazol netPOOUSR04/033818
descri bed herein. At the end of the isolation

miit® aetiCefor tiheconipbdte cyclevagive kecbadl 3i—stdpocy'§131£ (targes emplifetion)- 30
wat er | une, of thls sed,as
secPiigt G {RoeioR% 25 ot Masrioiett ELEPER AFRERGI @ ana o fina

extéﬁs1dnh$nﬁ1ﬁlﬂésta|t myc. concentration vvas 104 pfu/m, the
Te nPCI% amé) ’]cch;s gl?r{pi}ﬁgch{n‘g) ﬁ%%%grels L%q%g?ty&loétus%gﬁe %Qe(c):t detection
meﬂfoH/aEfHedcﬁNe@ abo®Nhnd iRA0steeddi i8 FIGEY. &n thivcdxamh@tt, detedtida oligonucleotides
reaction_ 31 WO 2005/038039 PCT/ USé& 4/ 0333818 %ﬁt Sm d
(asdisted 4 Tefle 2loeneaniici o teest seaencp pBRCG I TErT Re%t GRe detected were
con?e@CtB I QiR RicRSpIREICAL RREL0ABONE ain[ihﬁ@ﬁﬁﬂ@.{c% ‘ﬁera Rdded, in separate
nul ti pl ex detection carried out as_descrih

tubgs A eagtiogspgire tsentginingc X %t}’é@?ql@aﬁloﬁ&uﬁﬁﬁ andréma@qognt of each
det§<pc ‘ﬁEbh\%glﬁlcfegﬁdQ §1ffﬁ8<f3nttt5‘ %e&@eﬁ@ htdedebadle Stgadl - Irfth%uéx‘aﬁ‘lble detection

determned for each 5 target specifical
oh@nmapcﬁeie dort epch agentt ire Sabie? avas preseny p eacheactipl ROTHRIpEE She amplified
nudl&?%?lfl%froc{ugﬁ B5ARd L. 1oqeoY1g§ﬁdc%Bt1deV@dgH§vSe GREVE lm was added in
wer e consi dered positive and were highli ed
placarof fhe ambﬁel produdtn Fensanmles weneinzmetigicly elaced 2e€ tfor 15 minutes

oGN3 SRR A RRRSRD FECHE Bk Do e s

wetts edhtrifagedhiosreieeanpiteudd detagtoni dligompbotideandeudat ecidito evhich the

ORI - RS9 FR AP GET B DS0BE D e el o im
Luinﬁl(ékelélsﬁorfri‘le BenBirhingk tplatfeimt ftenul@et theomicrosphere conjugated to the
NERUNIE VAR5 TN IER N MU S
exﬁﬁ'ﬁl@dﬂ BROAd @featior dEeRERwWAR hbOThclulisd, thoiveveexampdodd signal may be
nucl eic aC| d sequences from each di sease agent and the
nceEoBfaAs Pisaiseadevagent s were obtai ned and i sol ated as
deserd Reishes ﬁr’eiénteal'i@ TIBIE B eiTRe ﬁﬁdsd&gfré@ﬁﬁ tﬂl@ld%ﬁ@iﬁ} of@RNlisease agent
was anplified %/the Tem PCR net ho In th
or sapppdhtisrase egral whpseiTFletacHvasiset i thiy insgah amplifigagion ggaction and
theT&Hg)% ﬂé\;egﬁm@rlstlﬁécﬁ ¢h 1R dnﬂqﬂf'ég?onastépar U6 c8BhhE Péﬁ?é%@nt the detection

sel ective arrp i fication step The nuc
ohmugleomﬂes wsrchin digedrioction stpi- v eramplea rcg’ééa{ﬁieétgeatﬁé §§tViBo411'1'1 '8'16)

gl FEHE BB Syl e oB g b, ot

regotiommend thamessersprirserd and sugier primgr msre usedrie alratio Qf 4: 111(31 &@6 Row 2
(d % %te(% Eg&Bi’lilE&écR ?eldf/tgé; § te%%%? )ohq,(ﬁlQlcl-ggt?de %ﬁé tﬁf(ﬂrgfgés %@\A%lratory syncytial
virps 8pedd mfgetaseqﬁdmea wag yelden thprdetpridomscp. a@olﬁmh Ilc(dfssngnéte)i Lum Blank)

; evetra?’a.te(i'ie& ! ? FIES) ﬁ{lg%gclﬁ?tllﬂft Ige§ﬁlév%uct§9§ 1at 1|16|51'?(:) ) ef img ﬁednﬂ)rgdlﬁlts omitted.

Romes {dlegigxtajt@erlaﬁa@ujsm Bmma Ailss: :nqgana HlanksA:1:8:38] regpectively) represent

i b cann e RO TroRel By 258 Bl pgomived but th
pnﬁié@d i@lsamlﬁﬂﬁatﬂmscﬂ’ Gadkpecifit Rfbetitqhdnbgwéisehdbeletl ethe indicated ratios.
npllflcatlon - 15 seconds, a ut es. at

70CASFH} beegipipiagted: Eg?é?t@%ﬁonmhé?f&ﬁdﬁﬁﬁlfiis aPeg{Plfgfﬁb% giyg disease agent

or %X&Jnga?ry dide¥de eﬁg%ﬁtoiﬁécﬁgm bdvadlth G nicRAE i@ &P TRt i dSdel@ agent or
hird 3-step cycling amplification)- 15 to
Se%d%cdéﬁﬁd@ agenigipCthe [esepce ggm%‘ébnﬁgp Ified gereeiseeausnges 5 This result
‘%1?30@ f | a¥8c88id sequence in
m&ﬁ?&é%g}rl%b %e@ém%%&%[ pg%n r?%lt aexltl%ﬁgg éll%ecgﬁg&;rg%%?v) final 1
extension- 3 mnutes at 72C. ,khe detection of the
anplified products containing the target seqguence was
carried out as described for the direct detection 30
nmet hodol ogy usi ng Lum nex beads as described in
Exanple 1 and illustrated in FIG 2. Detection
ol i gonucl eoti des for each agent listed in Table 3 were
added to each det ect| on react| on. Tabl e 9 shovvs the

N Y a1 e T .
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35 be seen in Table 9, the TenPCR nethod utilizing the
alternate anplification strategy provided 32 WO
WQBSH8P3D39 PCT/ US2004/ 033818 speci fic anpl i PCT/ES10041033818
of the target sequences, which were specifically
the PRE&HcE ®F HRMtFIO PrinePREESPOBSHciTg Te tiec targoh sequence and that the target

ol i gonucl eoti des. The high detection, speci.figit
ampiiFafiont YT KESthiagh RSSPS ﬁqtloPocoﬁrﬁ%tEyg o Errl?ahélaﬁjleo%sérg\é@%equence as
desd?BE@hREMe bR opreds fothr@iodl oEgdnuclittides meubdbld oidiybaitiemgtth the target

target, enrichment priners anplified th t I
sequeapey being isteeled: aIéhedg%t%Cdlﬁé rf&’égl}lj%lef’ﬂge B?%ggﬁ% géﬁtg‘g and amplification

negam'ue b dls ProRidbdBhickeRlAd RAtingPAM shbted 86 ckdissiterliagRfround signal in
sequence and that the target anmplification priners
all spEgies tesi@d- RSP) function correctly to anplify the

t anﬁge&neS&gﬂ@]@Pﬁe %@te&ﬁﬁx%l%@%lé&ﬂ@e theifie@BF REVBaSRnd specifically to

det ection I gonucl eoti des are capable of hybridi zi ng
the tavget vequeaseg alerivaserdn G BS MG andtneceter. aganisy Hj addingp, the level of

e ?eﬂit 2SRCLARMIRLbS oI B _@slagiiﬁcr&@é'ﬁr?] rih&bzﬁ%gfjﬂﬁ@t asymmetric

tpe RIE
detection ‘incréa
components necessary or carryi ng out the nmetho

ampdifisations exh increadd s¢rsgivayixddiheredetestion [stest r Foghermyrge ipjthe case of

may C ise.one or .1 . . i na: e L .
e R EB0EDF: B Rl AR Bon i
am%lﬁfe@ gic @equeleesifs tmeasduseasead ggethe spavificsdetestign pljgonucleotides

i sease ent.in sanple fraoman {ndiyi dual suspectin

Werﬁfapaﬁ%roégg?qfﬁm?% RS agaréoﬁ ral Sﬁ%@%ent s for the )
Exdnfp At i on of nucleic acid (RNA, DNA or both),

reagents for the .a i ficatipon of ,target ' ' .

T dBsTETOlnBYiC By PR e TS ap I FAE g oAby disease
agekR AWVRe bBtatnB® 2R {sblateli a6 [dOSRDET Bareinei THoatuchict dvidofrom each agent was

wi t hout conj g&at ed cadot ur i nts. 15

amplifisd &y e fem-PRR W) ,esctrlgpg g?rgigg gﬁ‘é Ausleig ﬁéi ?qu%gc% agent was placed

in ads%gﬁ% QR fBOMChE 8drhFleS mik BAHENRES specEGW iinf Ebld Divas added along
p0|t|ve/neg1at|ve control s and the geperati of fi

withretgerse R TSI (hal e, RIAPER conditigns deeee 85 qogg dfopfpmpte | Sbove. The
pritbr 154t L0 iig‘ ﬁﬁi)é;éaﬁlﬁle Wt entis: ﬁﬂﬁb @) FRAIE S FSBIRSRY.

I'hcor por at e reference to the extent allowed. The

r ef Brectutseordofbe swplifiadareduats appiaiging Phefateeb sarfmye gp carried out as
destﬁli?tzelsdrgﬂxi &ille %ﬁ%:cq %gtregtlo%rrh%(%cﬁ)?b r% rﬂﬁng 'L!ufn‘ﬁ_ﬂx iR a9fedchBed in Example 1.

application ‘herein is to be construyed .
Detsti@Olapmathotidsiforeatthagent Ikstediim Fane dsregdded s eadyfietectigryreaction.
to antedate such discl . V] ' :
L BCH LSS P RE L BT Sl e e R Carictment s e
amplifiQaasepithert diselbgd ipTabde 3.t Yheomivy repB8eni\heddasityodgiadisease agent or

secgr?cgr\a 1iga2éég%§1§v% OSSE nu Hg@'\{ﬁ‘f&a}-)us%g@ﬁy@fﬁg‘ﬂwégk%%ons éié)n and the

rati-g?i@ﬂ %elp?ﬁﬁe[j[}@bcaﬁry tlieafain@fiﬁ@ftiong e&ipedTg«f icniarrﬁls anpressnpdire detection
. ners._r1or I gease agents secqanaar I se

olgegepieatidss pedihibe RSl YD ARETPI I lgppBoig S o RT-PCR Blank

comF3ies aPhiiRE Sofafathet ¢RGEhnidht R JargBtyampl#ficuden edmas and detection
discussed in the instant spgcifi cation, 5. T ) . .

ohg;ggl@lpptpﬁep @ﬂnjbgate.idﬁr@ Lunrnexdhsa Spgf..ﬁh@g)é]ﬂlzle% Fcbg]te 3@[1512%& reaction that did

no@%gag% gﬁqﬁaté.t TR Btkeldind Ei3hNI9aRMPRAE deRmling @i CutgEnealues for a

D bl'e types/strains Prndi id SARS] 5'en .
pogitive/saciioni In a multpleredeystemaguch ap@e%@ gglézuej%’lrleéndPCR, each bead set is,

in fact, a micro-system of its own. The final signal, as well as the background, is influenced by

many factors including: the efficiency of the coupling reaction that links the capture

oligonucleotides onto the bead sets; the efficiency of target amplification in the multiplexed

29
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SARS3 N gene HANG, HAN8, HS5N1, HS5N2, HS5N3, 2
I nfl uenza A I NFA NS gene H6N1, H6N2, H6N4, H/N1, H7/N2,
WOZ0N3/03463N7, H7N8, HON2, HION5, 3 Influenza BPCTMERDMB3818
gene 4 Adenoviruses ADV Hexon gene Type 3,4, 7, 14,
TemPOR 2dctiondakAthalieftididien oa hyhidizhtibh dere Gct@alpm A]sf hu@em]gta‘gle cutoff

valug/: f\c{g ﬁ%liy‘%gqr}iﬁoggn :\?ﬁR&I Ll o{x‘% §?c3 N§ gsgﬁ ge R \éAdr]egﬁgr% Br%i\{ﬁ dua%y The

bacl%%\!m@rsigﬂhlﬁ edfirase by emagﬁﬁg thevilick®btamed fl:‘rotn, the RTQ’,CKU;Iank and the
, 10 Enteroviruses ENT 5'

samgl 156k KEOWR PG CORIALE, 1y 60 Set B4, T e sandard

devidflon SRain&eC MIstalldadd ddvizdon waB %u&ﬁ)hed B4 V(53 ARG H3B8N0R%dded to the
PCT/ US2004/ 033818, 35 ti

avemge.bac@roal}d @meé)hlghg thap @e Fagvcma@ bac]@gr@ur@-rarwcﬁlsge@y@o?PYC results,
1nd1%t1'%géhe preSQmN o'f@p;ﬁiqmg-} a%eﬁ)co O N \O rOwW 00 '--NMNN

00 Samole@@ ‘Dmmoadenovws)%ﬂsw}btyp% 6 % f)ndo%‘_ @@E%twﬂm %ﬂl%sog“ were

Chl m)fcM{ Mtzé;gmon ae (éPNj\IMyca'pl&s%a pn"éur%;!zcze (MPN)”Inﬂ‘u%nza A (INfFA% ,Unfluenza
B (INFBY), I)arztmﬂue@za ’sype O@PIV-1), Paralnﬂuenza type 3 (PIV -3), and Resplratory syncytial
virus (RSV), respectively. Sample 12 was SARS-CoV. To increase detection sensitivity and
minimize false negative detection caused by target mutations, we selected three different target
sequences from the SARS-CoV genome for amplification and detection. Samples 13-16 were
different enteroviruses, including Coxsackie virus A (CVA), Coxsackie virus B (CVB),
Rhinovirus (RhV), and Echovirus (EV). For detection of adenovirus and enterovirus species, each
of the specific detection nucleotides for adenovirus and enterovirus species were added in the
detection step.

As can be seen in Table 6, the TemPCR method of the present disclosure provided specific
amplification of the target sequences, which were specifically detected by the corresponding
detection oligonucleotides. The high detection specificity was evident by the high signal to
background ratios obtained from each bead set. This result indicates the target enrichment
primers amplified the correct target nucleic acid sequence in the presence of multiple primer sets
not specific for the target sequence and that the target amplification primers (FSP and RSP)
function correctly to amplify the target sequence as described and the appropriate detection
oligonucleotides are capable of hybridizing to the target sequence being detected.

Example 3

In Examples 1 and 2 above, only 1 nucleic acid sample was added to each reaction (albeit
in the presence of target enrichment primers specific for multiple agents). Table 7 shows the
specificity of the TemPCR amplification method when nucleic acid samples from multiple
pathogens were included in a single sample for multiplex amplification and subsequent detection.
In this example, target enrichment primers for each organisms listed in Table 3 were included in
each sample, along with the target amplification primers and nucleic acid from the indicated
pathogens. The rows in Table 7 indicate the detection oligonucleotide detected during the
multiplex detection step (note that detection oligonucleotides specific for the target sequences for

all the organisms listed in Table 3 were included in each detection reaction) while the rows in
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TemPCR method descrlbed 1s hlghly specific and can detect specific pathogens in various

combinations. No false positives or false negatives were observed.
Example 4

To validate the sensitivity of the TemPCR method, 1 ml serum samples were prepared
with different amounts of viral or bacterial agents as listed in Table 8. For each agent, four
concentrations were prepared: 10* pfu/ml, 10° pfu/ml, 10* pfu/ml, and 10" pfu/ml. To observe the
assay repeatability, at each of the four concentrations, triplicate samples were prepared and
analyzed. Certain samples, such as ADV4 and RhYV, did not have high titer stocks available and
the starting concentration was 10? pfu/ml. For SARS, the viral stock was limited, and therefore,
only two samples were studied for each concentration (rather than three). A positive control
sample at high concentration (not spiked into serum) was also included for each pathogen.

For each 1ml of the spiked sample serum, 200pl was used for nucleic acids isolation.
Nucleic acid isolation was performed using the triazol method as described herein. At the end of
the isolation procedure, the nucleic was eluted into 50p] RNAse free water. A volume of 5ul from
this elution was used as template in a subsequent TemPCR reaction. Therefore, if the starting
concentration was 10* pfu/ml, the TemPCR amplification reaction included only about 200 copies

of pathogen genomes. Similarly, at 10° pfu/ml level, only 20 copies were included in the reaction
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TeHlP~C§ Hefllod G s Léxlcﬂnple, nucleic acid sequences from each disease agent and the
secondary disease agents were obtained and isolated as described herein. The nucleic acid from
each agent was amplified by the Tem-PCR method. In this embodiment, the amplification
reaction conditions for TemPCR were altered to include a target enrichment step and a selective
amplification step. The nucleic acid for each agent was placed in a separate reaction tube and the
complete mix of primers specified in Table 3 was added along with reagents for RT-PCR. The
primer rations used in this example were 1:1:1:1:10:40 (Fout:Fin:Rin:Ron: FSP:RSP).

The amplification conditions are given below. The reaction tubes were placed in a
thermocycler programmed as follows: (i) reverse transcription- 30 minutes at 50°C; (ii) initial
PCR activation- 15 minutes at 95°C; (iii) first amplification reaction comprising a first 3-step
cycling (target enrichment)- 0.5 minutes at 94°C, 1 minute at 52°C and 1 minute at 72°C for 15
complete cycles, and a second 2-step cycling (selective amplification)- 15 seconds at 94°C, 1.5
minutes at 70°C; for 6 complete cycles, preferably 4-8 complete cycles; (iv) second amplification
reaction comprising a third 3-step cycling (target amplification)- 15 to 30 seconds at 94°C, 15 to
30 seconds at 50-55°C and ‘15 to 30 second at 72°C; for at least 2 complete cycles, preferably for
10-40 complete cycles; and (v) final extension- 3 minutes at 72°C. The detection of the amplified
products containing the target sequence was carried out as described for the direct detection
methodology using Luminex beads as described in Example 1 and illustrated in FIG. 2. Detection
oligonucleotides for each agent listed in Table 3 were added to each detection reaction.

Table 9 shows the results of this experiment using the target enrichment and target
amplification primers disclosed in Table 3. The rows represent the identity of the disease agent or
secondary disease agent whose nucleic acid was used in the initial amplification reaction. As can

be seen in Table 9, the TemPCR method utilizing the alternate amplification strategy provided
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Table 1- Exemplary ratios of nested primers and super primers for disease agents and secondary
disease agents with the indicated genomes. The ratios of nested primers and super primers may
be varied as discussed in the instant specification.

Table 5. Description of the included pathogen targets and detectable strains.
Name In

No. |Pathogen Product Tageted gene Detectable types/strains
SARS1 5'end polyprotein
1 |SARS-CoV SARS2 Polymerase gene

SARS3 N gene

FTNT, HTNZ, HZN2, H3NZ, A3NG,
H4NG, H4NS8, H5N1, H5N2, H5N3,
2 |Influenza A INFA NS gene H6N1, HBN2, H6N4, H7N1, H7N2,
H7N3, H7N7, H7N8, HON2, H10N5,
H11N1 HA11N8 H11N9

3 |Influenza B INFB NS gene
4 |Adenoviruses ADV Hexon gene Type 3,4,7, 14, and 21.
5 |Parainfluenza1l PIV1 N gene
6 |Parainfluenza3 PIV3 N gene
7 |Respiratory RSV NS gene RSVA and RSVB
svnevtial virus
8 |M. pneumoniae MPN cytadhesin P1 gene
9 |C.pneumoniae CPN Uridine Kinase gene
Rninovirls 1a, 1b, 2, 9, 14, 15, 16,
10 |Enteroviruses ENT 5 UTR 39, 49, 50, 85, 89; Coxackie Viruse

A: A21, A24, Coxsackie Viruse B:
B4. B5: Echoviru:s 11. 20. and 25.
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ADV3- 3Ri TTCTTTGCGTTATGTCTCTGGECTGGT GCACTCTGACCACG
WO\DNS03HB9 TTCTTTGCGI TATGT CTCTGGCT GGT GCACT CGGAQRAIIGS 200053818

TCTCTATGTTGTCTTCGAAG ADV14- 3De GCTTTATCTTCTCTTCGAAG
Super prinmers FSP CAGGCCACGITTTGTCATGC RSP

TTCTTTGCGTTATGTCTCTG WD 2005/ 038039 PCT/ US2

GI'GCGCCAGGTAGACGECCTC  ADV14- 3Ro GTACGCAGGTAGACTGICTC

ADV3-3De GCTTTATCTTCTITTTCGAAG ADV4-3De

14-3Ri TTCTTTGCGITATGICTCTGBCTGATGCACTCTGACCACG

ADV3- 3Fo AGCAACTTCATGICYATGGG ADV3- 3Ro

ADV ADV3- 3Fi
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RSV A

RSVAFo AAGAATTTGATAAGTACCAC

RSVAFi CAGGCCACGTTTTGTCATGCACTCCCTTGGTTAGAGATGG
RSVARI TTCTTTGCGTTATGTCTCTGCAATGCTACTTCATCATTGTC
RSVARo TATGTATCACTGCCTTAGCC

RSVADe GCAGCAATTCATTGAGTATG

RSV B

RSVBFo AATAAGAATTTGATAAGTGC

RSVBFi CAGGCCACGTTTTGTCATGCACCTTITTCAATCAGAAATGG
RSVBRi TTCTTTGCGTTATGTCTCTGCAATGCTACTTCGTCATTGTC
RSVBRo TGCTTTGGCTAATGCATTGG

RSVBDe GGTGCAATTCACTGAGCATG

PIV1

PIV1Fo AGTATCACTCCTTGCAATGG

PIV1Fi CAGGCCACGTTTTGTCATGCATCTCACTACAAACGGTGTC
PIV1Ri TTCTTTGCGTTATGTCTCTGTTTGACAATGAACCCATCTG
PIV1Ro GTTCTTTCATACTCCATGTC

PIV1De GCTGATGTCAAGTATGTGAT

PIV3

PIV3Fo TCAATGGCTTATGCCAATCC

PIV3Fi CAGGCCACGTTTTGTCATGCACAACAAATGGAAGTAATGC
PIV3Ri TTCTTTGCGTTATGTCTCTGCTCGTCTTAACCACAAATCC
PIV3Ro CAGGTCACTTCCAAATATCC

PIV3De CTAAAACGGCAAAAGTATGG

InfA

INFAFo TGCAATTGGGGTCCTCATCGG

INFAFi CAGGCCACGTTTTGTCATGCTTGAATGGAATGATAACACAG
INFARo

AAACGAGAAAGTTCTTATCTC
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MPNFo ATCACCTTTAACCCCTTTGG
MPNFi CAGGCCACGTTTTGTCATGCCGGCTTTGGTTTGAGTGGG
MPNRi TTCTTTGCGTTATGTCTCTGCGCGGCACGAGTAAAACGGC
MPNRo TGCAACTGCTCATAGTACAC
MPNDe TGCACCCCAACAGTGAAACG
CPN
CPN 5 Fo GAAATTTATAGAGCCGACTCG
CPN 5 Fi CAGGCCACGTTTTGTCATGCGCTGATATCATTGTACATGG
CPN 5 Ro GTTGACCATATAATACGTCTC
CPN 5 Ri TTCTTTGCGTTATGTCTCTGGCTTTCCAGGGCATTCTC
CPNS5 De ACCGACAAAACGTAGTAACA
ENTV
CVA2 Fo CAAGGTGTGAAGAGCCTATITG
CVBEV Fo CATGGTGCGAAGAGTCTATTG
RhV2 Fo GTGAAGAGCC(GC)CGTGTGCTC
ENT3 Fi TTCTTTGCGTTATGTCTCTGAGTCCTCCGGCCCCTGAATG
ENT3 Ri CAGGCCACGTTTTGTCATGCAAACACGGACACCCAAAGTAG
CVEV Ro ATTGTCACCATAAGCAGCC
RhV2 Ro TATATATTGTCACCATAAGC
CVEV De GTTAGGATTAGCCGCATTCA
RhV2 De GTTGGTCCCATCCCGCAATT
ADV
ADV3-3Fi CAGGCCACGTTTTGTCATGCCCCATGGATGAGCCCACCC
ADV3-3Ri TTCTTTGCGTTATGTCTCTGGCTGGTGCACTCTGACCACG
ADV4-3Ri TTCTTTGCGTTATGTCTCTGGCTGGTGCACTCGGACGACG
ADV14-3Ri | TTCTTTGCGTTATGTCTCTGGCTGATGCACTCTGACCACG
ADV3-3Fo AGCAACTTCATGTCYATGGG
ADV3-3Ro GTGCGCAGGTAGACGGCCTC
ADV14-3Ro | GTACGCAGGTAGACTGTCTC
ADV3-3De GCTTTATCTTCTTTTCGAAG
ADV4-3De TCTCTATGTTGTCTTCGAAG
ADV14-3De | GCTTTATCTTCTCTTCGAAG
Superprimers
FSP CAGGCCACGTTTTGTCATGC
RSP TTCTTTGCGTTATGTCTCTG
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1. Aanesthabfof smultipldxtpripleekaspd hmplifidaderedhersiplshiflingaliddeamprises carrying

wherejn sajd met.hod c ri.ses carr.yin out [ -
ARSI BT 4 TPRRE T o F EnE sy & R g o second pair of
| eask ﬁﬁﬁicfh'th{eﬁ{ prédfieds @ndS% (B@@Idal i Iﬁaiﬂffftar’éettaarp@ﬁtation primers, said target
enrichnment prinmers an eas i.rst ir of .tar
aApPIGaEgR Plglﬂera CPTHRHSINE %%ﬂﬂ?éﬁb@t saig Hﬁ#@? iCESIBPﬁlSélf‘f‘fl get

BI | IBkSang iR rB@tién dsafg and a RSP, said net hod

conprising: a. a first anplification reactjon. usin ia ..

as ia eedrmlate anisleg it a4 IesiRReAEe e sdd NUIEC é‘ag putaming at

sai d YGlat Br@eidusRbtdnthiadedl; | east one target
sequence fromsaid agent; 10 ii) said first pair

f. .
t arigesai@rfirstcpave Af tasedt mrichpgyb iraers AYPid Rl s 6}%8161:’3 acid and
act d_ahdeafl %q& Bk AP0 Ao dbauf@st one tar get

sequence; | sai d second pair of target enrichnment |
pr i inpsad lsgdond geiziofidered ensickment erisiess Bidiidizipggio said nucleic acid and

br ack %ai Qeqm% as:aﬂ aqtleaisf B ta?g?ﬁ Fr%ﬁtg&%’t sai Yetohd Pair %@itﬁget enrichment

second pai r-of target enrl brimers beéi ng
| ocat primprsaxingddoetet preaimdte tostt laastont targrs seaverpgené eachof the second

each of. t second 1 air. of el ..enri . T

pri meP& 8 gf?fﬁel %%Cgmﬁ’?t Iﬁmser%gome‘% g{r% atst ﬂfgg r ér%HTﬁ@%r primer binding tag
b Iq ndi Berdspondingpob Hespartiend ohoof the tasget areplifesatién privecrgifand

the, tar lificati.on priners.. LV )em .

0 R i T i e
arrp: | ]fﬁlrﬁ abpBficAtieR edakctish genetatet gflurtlitg firfti angplification products, wherein
anplification reaction generates a plurality.first
S TR R TN T N—
the f 'tﬁe%uy%irﬁé? ibGRideO RSP EEIE foSm BRI Blakt cab sly@aptimensinding site;

conpl ement of 20 the super primer binding tags thereby
form #gdat | east one super priner binding site; and

i, Qfe%gﬁ\cpﬂgplﬁﬁ%dnf&&ﬁt)ﬁ QQn%' eaction using i) as a
tenplate, said portion of the first anplification. :
protlu@s ¢ teropleiai wichpprien of the firss ampliligaian erpducts Gerigging said at least

bi ndi 1[59e g,dptep' rilﬁé_biiﬂdlngssﬁ:le;d first pair of target
anpl i ficati 0?1_ primers binding to said super priner o
bi nd) meiddirstesir obtargshinplificatianayingsts Bipding tossaid supsr Paifep pinding sites
products;..and. ii i eé:ﬂff&(ﬂlt eggents and
condi tolngﬁlg ppglroné)g%iﬁ?ém or?g ar%?(lﬂlfcl{séat ion reaction such
t hatii) amplification reagents and conditions for said second amplification reaction such that
the second amplification reaction generates a plurality second amplification products
containing the at least one target sequence.
The method of claim 1 where said first pair of target enrichment primers comprises a R, and
a F, primer, said second pair of target enrichment primers comprises a Fjand a R; primer and
said first pair of target amplification primers comprises a FSP and a RSP.
The method of claim 2 where said super primer binding tag on F; is identical to the sequence

of the FSP such that the FSP binds the complement of the super primer binding tag on said
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the second anplification reaction generates a
plurality second anplification products containing

w0 b@sassobeast one target sequence. 30 2. The neCTos2004/033818
claim1l where said first pafr of target enrichnent
PIF; pﬂﬁhsr 200 MY sup@SritneRbinding tagadn Ry iidéntival, to se sdq@emxrtdhe RSP such
pair o t RN hmsnt ri mers. conpri.s
R et il s hmpTarrepLot et P i Seae

4. PrihERiethod @FPlain € Svhare FRReddill oBeaRBbY tha firsTher ofxhdgerctnathment primers

cl.aim 2 where said super, rlrrer bi ndi n
| doFrocies) 7B T, arou GRSl off 10ren hitigondie 0 diclppss and 10-20
FSRcbbinds the conpl enent of the super prinmer bindi ng

n said WO 2005/038039 PCT/US2004/ 033818 .46
5. prﬂm btk dlaims b yderepihe fpethepirfarh gt thegseerndrpain & tiget cnrichment

%%meké:l@lsel‘é&e(i H@mstﬁcg bR @oﬁ%fstlﬁé‘ 8f: RBR ostueRotideBat0-30Bucleotides and
binds the conplenent of the super prinmner blndlng

t d§-20muslepiéderi priner. 4. The method of claim 1 where
6. L NG lnﬁe‘ﬁﬂutdtbf Qairf 8 GheRfthd Eﬁ%tﬁ bf e%kh Bﬁt'hé figdk pdidbO8ioet enrichment primers

enri chment priners is selected fromthe group
canyi-29 mr@eocblﬂes and-txOenatie plecoett efthe sepondaminml¢4ress entgrbment primers is
and .1 cleotides. 5. The nethod of claiml
“3‘3»[09? 9°1T0§1d9%]h of each of the second pair of target

7. erffheahetbot of plammé rvsheres the dretit efi efchonf thé firsg peiy pf target amplification
consi st n ot i,d t
et I8 Rrar B s T E a8 A8 LU B b et epvictmen
t heinletig B0 t40 matdbtidds. t he first pa| r of t ar get

o SRR LT, 180, B0 SR AL, Wl o v

p rdoﬁ&h&aﬂlcﬁl and Ghet t@rgét&n{pﬂiﬁbmh Ipdﬂﬁrs a?e pr&'shaﬁt mﬂ)ﬁghcbonéentratlon

aim1l where .the of each f the fi
5. s Rt AL A S0 Fov p o B0 seuk R0 Qg o 02
t hevil.gD i dhigh cO&RERMAbn tshe o8 @BEMNRAION VI t6 B0GM.
enrichnment prinmers is 30 to 40 nucleotides. 15

10rretscuetoed of AR | "HEEs S PHIRBE TG Eh AL fregneentaton

arGatPi 8 Jifridfenifor QkporS AT ARIpliAtdtion Anle ftaﬁ%‘c tsaqi@Bde and the target
anplification priners are present at a

cmm:énﬁwtmm BMEIY . arT Fseseit Hodl coRCeairaiom @mwe peffigigntqfar gygponential
Jﬁfﬁloti}%et & cqrggntration of 0.002 Mto 0.2 M
sa|

ficentration is a concentration of 0.2
11M Th@ met@ocwa ¢Bim Th@hems@zwbcpfdhe target mnrichyjeat primers iy Byegett the same
enrol geqlrtrrgpg primers are present at a concentration 20
BTSSRt sufficient for exponential anplification
120fTHernaeﬂhaat gétlageduehae anldsttdne of dhqytrget gmdhinfentpiiter is used at a

rs are presen con at is
PTG R B IR R SRR AT Tie
131 arlgehetied|ueclaien 1 IwhereTdaeh nithh ma:fgafanmlliﬁcanom prinerseis @achat the same
of the target enrichment priners is used at the sane
coPETIPYT on. 25 12. The nethod of claim 1 where at
14! edisd memed of claie 1 tvfegeit 183t behofethé tapgdt nipificaion peithesstis used at a
a _.higher concentrati t han t he_ot.her .target

e ik genrentiatiopgdhag th ei(égerﬁ%et AEPREUGE PERSE m 1 where

15€ a’?llib Abnbder LANOPE wRFPLdid tagt hiaplifivatibepSmérSat Usie Hightr concentration
the same concentration. 14. The nethod of claim1
wheanepriges 4 Beads fgsletesions he target anplification primers

16! STISRELEE 0fclait01 Whabele cGQJiﬁ&ﬁtf&asIaidoﬁ}stt dﬂﬁ:‘hﬁshﬁm‘ﬁd&ﬁén comprise at
target anplification priner. 15. The nethaod of claim
14leqih e campletecxplercel aaisE| srielmens Rsess e thercondifipns for said second
hi gher concentration conprises a nmeans for detection.
16. The nmethod of claim 1l where the conditions for
said first anplification reaction conprise at
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| east two conplete cycles of a target enrichnent
process and the conditions for said second WD

WQBSH8P3D39 PCT/ US2004/ 033818 47 anpl i fi cat i PCI/US2004/033818
process conprise at | east t#Mo conplete cycles of a
t ahgpiticaisp| prbétesaicodprisep at0ees Stwoldampléte ayeleh@ff a0targek ainplification
16 where the target enrichnment process conprises the
f A¥P6% ng conditions for amplification: 0.5 to 1

17M Thet @etiidd 92 'c&ﬁg; 16%\753@@ dtHé I;Mgeesenﬁthlﬁ@rt @Eﬁfeﬁncbrﬁbrﬁest ¢he following
51 mnute at 70-7 and_the tar l.catio 0
prigediiens S ARRRILIERN AR SRy | PERRHY o %Jﬂ gifigs at 50-55°C and 0.5 to

anPhinditeG@@to-9p°C dbd thdtat aﬁﬁﬂﬂfdﬂ%n@froo‘%é&@om&s&s&h@ﬂﬂlowﬂng conditions
seconds at 50-55C and 15 to 30 second at 72C

TEe
refohaaplffcationi I to Yhescendsté 98 Sndidt P otdsserends<4isg- 5f5|q:§f1d 15 to 30
ar@&dnﬁlap@}ocon reaction conprise at |east two conplete

cycles of a tar qet enri chment process and _at |east two
18¢ oTh@ln@qt@d@f ¢laémg 1grhererthe gonglition fqryad A lpioplifigatio geaction comprise at
prlQa}%??&% %lét@%rcfeg Relh Hréé@ SnrlcBfneR@rébeSem@ e east two corm lete cycles of

catron process nprise at |l east two conple It)
cyac$eé®tmif argplifecpget Prapgsh |af1d quond*rﬁmsof@é sxd sqognd Fawplification process

(0) roce
conpflale Gy Bploah Bl 2 b Al RRIoE RS, DY OFCRS
190 Thet wethodriofigtagmaltd $Rerd 4tm7 tatge? . cBrichment @socass sOuBEES Hrdfollowing
a rﬁgmﬁ go%sif)r %nrpliltﬁecatlc}n 3 g to 1nuttg] § 9? e(?’ %’? mlnutes at 50-55°C and 0.5 to

process conpr ses
C aneliriutecin §0-73°d, dite seteptivel anqﬂnﬁcmn pi@es;socoﬁ@nseadbmfdﬁlowmg conditions

94C, tes d ot he 0
a?rfﬁf W‘Plbfléfta{l%th 218 r?8g ss§° ??S é@g ﬁe °fo ncl)lvﬁsr"il 87b-72°C and the target
Cc aiblifficaios fn@éesﬁrﬂahipfllsd};aﬂlb ofollowing t @ndifionss é@romtdﬁhfaiatlon 15 to 30

7 esondpal SHEE 136 RBereandier SPaT Sonfeis e 28T e ™

20 2MHeihdtkAt df @Mirh 39 RihgRaRe deRoavechnipli€ictloddibibéedowdrd the production of
first anplificatjon products containi ng the super

prifampbifieation grodusts sontziping the syprs PHECHYAAIBE SifSSai m 19
21V‘hﬂ‘feem5tH@d b2BRA 19fWIRAS theQbndil8f taétdhscsf fA&iffrst Qfairt G¥ @@kt enrichment
enrichnent priners is 10-20 nucl eotides and the
| emigacs i5l0eAcnclsptiden and Bedengtipef sackpf thasepend Eﬁf Pf:ﬁ?ﬁéh%nrwhment
prﬂdﬂ%rrssls §tc?’£b LR1bHaducl eotides. 22. The net hod of
cllaim 1 ? her conprising three or nore pajrs of
22¢ aFhgemetbod a?iﬁ cdaimnt furgher pemprisin thres oTmorerweinp @f d#rget enhancement
cl 4 further conprising two or nore target
npg| I'cation prinmers. 24. The nethod of claim 24
23 mﬁléheeneﬂmdobf abpentl furthes edrariseng thp onmpregangetauplifioaton primety.
242 4Thve\:lh iér(fj of céaahqlef v er(g tsagcrlv rnlt,l gs Sselef;fr tﬁ%g‘lt@nggrnq E) %hﬁétﬁ[lg of: a virus
comdiadhétadn. of :  adenovirus, influenza A, infl uenza B,

25£J e a: rrpef;ﬁ)%f {;;tz @V%lyc%te Yv%éfre \%al{i 3.%6% lg%%%%uas gtﬁ%gtgﬁl] ?fg};naﬁl Ig‘roup consisting of:

| n@eatliing, inf0XSACK BflMénz B, Apardofkeack i It'ﬁ:ve Mi pianeﬁniﬂilenza type 3, and
rhi ngvi rus, an ech% 26. The od of c al A i
WHEFPEratoRy Wnﬁg (i é&:@a&qdeqqteéoylgls,slgff BUPe TS Vﬁgs coxsackie

gr@@@Bcgp@V&hg REd ebviMscopl asma speci es and Chl ani ydi a
peci es. 27. The nethod_ of claim 24, where sajd gﬁjent

267 Slhggpatbackes Fymevhsppreiineenliea Badirins sHleqtsd lsem diggroupseonsisting

dnaQbedi @l G8 CrRAL GRPRML, Primers. O
o s e P e The et hod of

27¢| Biermathethel daip: 24 wheye seidagept issaleefed by fer prenpripte\desigieot first and
S%@de&ﬁﬁ%ﬂa?ge’f éﬁﬁﬁ%entcp‘?l%ﬁ ses a neans for detection.
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29. The nethod of claim28 where said neans for

detection is selected fromthe group consisting of:
web@sissaB el enment, an enzymatic el enment, a fl uPCEES®NL/033818

element, or a 5 radi ol abel48el enent. 30. The net hod of

28.C Tk Racthddwitcheh 100ms hSleay ofkedienid gvaaiod rdvarseetper primers rurer
sequence. 31. Thg nethod of claim 30 where the
d SPBRETEH A TARHBEIS N g r ect detection nethod. 32.

29. Thighe NBEHEH 0O fclath 22 9MwdidreVhied eneafld Gord@dtetibn dn selettbddrom the group
conprises: a. providing at |east on set of . det ec% on
oICPBBHIE | ‘éfotcﬁl%félcaleSlé’ﬁle%tetanof’nzéf’é’f‘%‘btefe nt, 13y fluorescent element, or a
oh&ggg%gg@gkmde having a nucl eotide sequence capabl e
of binding a specific target . sequence in said

30. arﬁhelnfqﬂ@étoﬁ slainh } SEThET LmiEing dREFIIgISAY BT St e ans

31f thgsfﬁde@% of clgﬁﬁ]% ahie 'fhe d%tecﬁ'&ﬂhé}ﬁ&d 199 aasd dbeidahdthd.
sai etection ol |gonuc eotides with said second

32. arﬁiﬂlelmqﬂcﬁdwf elaim P where s&id datsction methothgP@PTSeS sai d fi rst
ey hRl St 9PAl GRNGEALF OBt BioR" Ql%ﬁﬁ‘cl@)tﬂ‘db r %ﬁchs'ﬁﬂ adf ; detection
and® g, def tecting said first sign . The net hod
cl apligoBcledtide chagmigda friuckptids g«mbnqescamblqﬁ binding 53 cFPeClﬁC target
ageqt and .saj n ' ent
agonualy ATkl dalibgRlH” Boduds® 3 Sk dPR! Al BB for signal
fi rg@emﬁgmal gener ation is a fluorescent |abel, a 20
g{‘;eg‘ ﬁaé: 1%?1}96 1&&18}&13@? gazlm tqzcl;tlaﬁ eoﬁ eﬂélglegﬁdﬁg g{%@%:g s%?cﬁid amplification
si gp@tiuggneration is a fluorescent mcrosphere. 36.
The et hod of n. ..
B TS0 T BT R D SR B RO op & e
Pd.i GBEctingsad fiesipikhdli cation of at | east one target
uence, wherein 25 sa hod co I se

23 begR ST Aoty L GRS e cont a0 fist signa

CORREIS MY saili 83k, @ first pair of target enrichnent
prinmers and at Ieast a first Fall‘ of tar

34 iR At him g7 PR aBRes (o8 f‘é’%ﬁlgﬁﬂﬁ@gﬂ“i‘t@é}tlﬁ ifuorescent label, a

pfdh%ﬁic%], ﬁ%‘eﬁkﬁﬂaﬁ@ 14vel o1 BSP, sai d et hod
nprisin first anplification reaction using 30

35| )Tl@smathpgméw&an@ 32a wihare! ik mgansaior Jistasignah gepgietion 1S @ fluorescent
sPie. target sequence; ii) said first pair of
tar ge‘% enrichment primers hybridizing to said nucleic
36acT1¢b raethiod dficuirk 80 whgressaidanatodgesn mdigsédriection mekodt t he
n@tl%%ltxar Iﬂnhgx %ﬂne? Qa(se& Erﬂﬁlgﬁcaﬁ&l g%artgeg?t‘r:&ﬁesp@% %: sﬁ%leﬁ&e wherein
t h@lcsmqmeah cmprises omymg‘ ou:t hadtampgﬁcatlanmh p frgagtior wyixture comprising at
p 05/ 0380 0
BB s BP9t PR SR LR TS GG e of Shat] kpificatin
anprhérs,catd efget aaplification unimdrhadmpiising & iKY and a RSP, said method
anplification reaction generates a plurality first
anfiiH @8t i on products, wherein at |east a portion of
tpe afﬁr§t$,fnpﬁmltlbﬁi'eﬁatdnﬁﬁ1n@r oducts contain at |east one
conpl enent of the super priner_bi ng tags thereby
for M ri§ 2demplalect NUSleE 4 taBFIi‘gntB? atﬁ E&’?éarg?ttsgquen‘%e and

b. %I) s@ronet 3aR! dff fafpdt eAhHRAC hiMBrs USbAGizing 1©Ssa®l nucleic acid and
tenpl at e, saldcgortlon of the first anpljfication

pr od uchrgck@@m #ilh fARgPt SBIUGNCe: epchaftthe gfﬁé paiy Fﬁ)é rtarg?tl Fgichment primers
bi ndi %nﬁ)hglﬁg at its 5' end a super primer binding tag corresponding to the sequence of

one of the target amplification primers; and
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ii) said first pair of target anplification priners

bi nding to said super priner binding sites 10 on said
wpoorosiosse3of first anplification products; and PECT/PS2004/033818

anplification reagents and 4€onditions for said second

aﬁ'plhlb hinplfidatich feegentsi and conditions fiatsaidttne am@unwﬂlon reaction such that the

mplificati reaction ene ate
Aol | FIE AP RReePD LD CEgeRr e e iR PRbucts, wherein
seque Eli?l@ast SPortidier tﬁEIhi‘ﬂ;O splificatiéi pfb&%ts\/d@ﬁiaﬁl a8 &dast dnie cemplement of
pair of target enrichment pri s. conprises a F;
15 a Re sapqrr?émeahaldglg.%gsftb\?rgltyn%amng 8t ‘epsPgR uPet b“mefdbmdmg site;
ampl i fhgation prinmers conprises a FSP and a RSP. 39.
The met hod of claim 38 where said super priner binding
foage tpgon ampdificeioneeachon ¥90% he sequence of the FSP
sucy) &d Qtterﬁ Se,FeRld RiriAESortthE [0 AR BIERAGN flodidIecsitifihg said at least
prifer bin g tag on said F; prinmer and the super
pri nepn€b$1m@ﬁmganhgl BESHE is identical to the sequence
Of ﬂ)h Said Iﬁﬁfpacﬂ" Gi}}alng@atrnﬂll@igatBﬁpn@e%n&n%to%@iﬂﬂhﬁ@ﬂhepﬁmdmg sites
super I mer DI ndi'n ag on said R 20 priner
40 Theméph@dnofﬁréﬂ@@imh Bytionppeedactsrrad| engt h of each of
t hem‘é rrn§ 1?(%%515 %éenttsaﬁ[xﬁectonﬁm;ﬁscfgmm secBld Jﬁ?ﬂlﬁicéﬁbn reaction such that
sel 8¢f Fom th roup consistin 1?
nucl edted srehermd aﬂa@hﬁeatwucrbae:um g@sraaendl plmtahm}semmdlf@wﬂliﬁé@@n products
41. The trret tar . Se M 37 where the target enrichnent
pri mefS ArEe e tt %ﬂ a’low 25 concentration and the
38.1 arhgeietleodlt k:falrﬁ: a‘f whasre paiil st samo“saqgcmlenhm@t pampisgbmprises a F; and

G OEE At 5 e OF ok O R P B Sty B ap rep

39 gMRNEetiad df Biagh 3‘80\0Eai‘éltsﬁlat9up¢’t prﬁneﬁ hmdmg:matgrat iFors mtfantical to the

t aSP%@E‘K'J\Qet ??%‘Ff%e%ﬁ‘? g\a} %PSP E;?lé gn]e gglfg}hl%l glitrgg e super prlmer l?lndlng tag

CQﬁ‘le%f@ltF tilePand Matuged phdtr Gitdihg ng@ﬁtRlﬁﬁdeﬁkBDm&m begluence of the
|ification of the t ar get sequenﬁjl% and the

30-hpich fthag g BAP B]rqdﬁgfescog}pée saPereprlmer d%‘lg tag on said R;
C tration that is sufficient for exponenti al

armpl i fication of the target sequence._ 44. The. nethod
40of Thel mpthed v laisr 87 ohicke B lepgsh OheRfdt of e ifxfiragfit of target enrichment

nEd $isl s%lei:{é@ GoRl tht BRuP RBEBsistin BE EIOL40tcRBtideAD10-IB Bucleotides and
of clalim 37 ere at | east one of thetarget

erﬂr()l-lﬂmmlwtuﬁﬂﬂ mers is used at a 35 higher

Cc e t I, r t at 1
4 ?fh%e?ltse{h%@\é’ ebr 02 68O Hi sk, A5, SRTES are. prosont af @ low
rmtohcnﬂltratﬁormnd ithm t&@eh@t@ﬂlﬁcmmnmrstampm@n‘g@p high concentratlon

lifi S I8
tﬁ%{{ ?f% 1% m‘ahf eesalr%l?ﬁ%gnﬁgitr&tf&g 1§Q@C%U§Pgn gft' 0.002 uM t0 0.2
| qaﬁtanm geid Bizh bh&eﬁt&mgﬂﬁs caqvptdanfraidataf O PMitereO$ML.s used

tr n than .the, other tar .
152t P SRR 0 A B APERBbes o cononsation
Whighteis Sk @uﬂﬁaieﬁtefor aRPdrichiial aiptification mé‘rthatarml sdqlhangfh end the target
concentration ri ses a neans [? tect

THETHBERGE BRED i BsPovinr & CHETSON TRoRS hpctfy cponenti

f'£r§§11ffé8ﬁ’d11lcff|tlfe&§ﬂg@t%edi&§é‘etlOn conprise at |east two
npl ete cycles of a targlgt enr i chmsnt process and t

he
44 OBt WP GRS Of Bleins &7 o abn BF DR SREPBTY BRBEECS sod ' the same
COfREisata. | east two conplete cycles of a target
anplification 10 process. 50. The nethod .of claim 49

45wh Blreemethed Ph Elgan 38 nrlieeehatdpast Bpeo@%‘glg tqggq{ﬁmlg}ggen{ [Reimers is used at a

f ofou O {1 gt h%sotﬂé?rt aRhiidhh @Al jrRikrs 0. 5 to 1
m'oﬂn% ¢ 662 94Ca 1-2. rrallrnut es at 50- SéSC and 0.5 to
1 mnute at 70-72C andthetarget anplification

process conprises the follow ng conditions
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for anplification: 15 to 30 seconds at 94C, 15 to 30
seconds at 50-55C and 15 to 30 15 second at 72C. 51.
wab@swostobood of claim 37 where the conditions fPCT/BE81004/033818
first anplification reactidgff conprise at |east two
46.C QEP hRtR A ¢lags 30 fwharctcaatigef the frget hiplificapivw pamsrsanasedtat the same
| east two conplete cycles of a selective
aﬁ%‘}qu‘iraé’QfH on process and the conditions for said

47. S%Q R ARSI cldig 3t | vaRrdd4tQ68E 6ne SFARP ke adblifi@dsd plimers is used at a
lete cycles of a target anplification process. 20

n?lwnﬁ?é%%‘é}l thn e gfhgs tsrﬂeﬁlﬂﬁ‘&l’é"c%tf?é‘ PHGet enri chnent

48, pFIqlS SRBhod YRIire 83 whbR shialth:ow angplificiddi ghhﬁfl 5t dald¥ h1gher concentration
anplification: 0.5 to 1 mnute at 92-
mcmp@@saﬂnes@&f%@%ﬁano 5to 1 nminute at 70 72C t he

49.5 thF Glek¥eR TRk 3l GAlelORe BERINRRS QBRI firStSSn ﬁieatlon reactlon comprise
followm ng conditions for anplification: 15 to
s et bmeistvax ccgmalga@:yclqs pla 2argstrrutilenet Proesmdahe Gpwbtlons for said
tar f 7l ation
cSH AT mpRRGlbh Bk R PoRERE SE Rad ATPEIRES: LS kit Alboiic

94iHcedsd t o 30 seconds at 50-55C and 15 to 30 second at

So'gﬁgﬁig‘%} ThF c alm dwﬁ’érect ealta g%tnﬁée}ﬁ‘ﬂe%t %%escseéo‘?x‘g%lsé’sethe following

fon 1s biased uctio o
f icosditiasyfbi fohpddivaton: (6 (ﬁdhnnmlta:&tﬁtléﬁ ,Aep.§ ténugagaep0-55"C and 0.5 to

ﬁénnﬁlrgﬁg# 261 3%ea§18ﬁhestf‘rgﬂq énp;[ | 1rc%t on Ii]oc%ss %onﬁ)hgésql}le'si%llx\@ﬁrg%ondmons

erfoi @Ihﬂ[ﬁﬁﬁatlorprlﬁmbrﬂ) $e§mﬂd§-a2(94‘?ﬂ;dl5etot30d®somcht 5Ae55°C and 15 to 30
IengtE ach of the second pair of target enrichnent
3PP Rk |s 30 to 40 nucl eotides. 55. The nethod of

51C1 e 'Hlé%l?odc ST ALRI3 7C/AHvRd thS |061@11ﬁidh@ fer saimﬂil@t d:n&p’lijieﬁtlon reaction comprise
anplification primers, . The, met ho

ifbleastdp qoRPeReITE: et BEFn IO PRS- B DR Bl SFapplete ovle

Oforf a@eMbtivdSm éﬂ’lﬁgatl%n BRktRhah@the 2éndiléiR fo@alic@cdild agdptification process
37 where said agent is a virus selected fromthe group

c oaBIpEisq i deagl two c%plﬁ@éw@ﬁ ofiargpt Pl ERRHIEN RIOCESSE | uenza

| YRBerd s th® drddt dnkiBRGA droRes Sompires We foll
25 TBREIA AR 1Y Bferd B Hrgt ki resp |ptrrat s V6 following

squo@ltmm fowamplifica®MRES teheniane erf8virGsl2-p ﬁé!“ﬂ%ﬁ 4§0-55"C and 0.5 to
1%%1%'1:%' &t 76! 572&@{%’ sefegffﬁeaaglﬁé?lca dnrph’éce% colntphiRQMhe fb’i’lowﬁfé%ondltlons

ec OVI rus. Al m 37 where sai d
i sfomatnplifietiva i5stos¥dl seande af PHh ‘Ché fgr%mplutﬁ‘@rﬁé |7§t7ﬂrfg and the target

of |l asma _spec d i 1 i,
Thaén%lt% bo&l Blfoce com%%&e% v\ﬁlerqé Sal Jg)gg%?ﬁél: Sf&:% ghécgatlon 5 to
t fb@ccﬁﬂpawfa’:,altsao de sicgndsat 50- 55 Qtandﬁl to 3essoond 3932'C. of

n rs
53 \ma@% qﬁ c{ (éf%&lmg% é\RlSF S%ﬁ;e CEl ve am g'lc%?onlr]g glg.?eg e‘c&&%ﬁ I:Llﬂe?t%oductlon of
prfirgRinsplifiditidigiioduco rprithining thee strpsﬁrpsmfeobmdheg sibdsi on. 6 1.

The net ho f C| m 60 ere sai.d det e
54i sTheemgthp éP h‘@heé? m}plengf of 8?1@19 gﬁl ﬁ‘ﬁgf% fpa“c%fcgargg prrichment
el SRS is BN EAZIRAdGne HRNEHh ofedch UphRSe@Al peir efrendef enrichment
or a radiolabel elenment. 62. The nethod of claim 37
f UPTEREP is30rp AP BRoketidet ecti ng sai d target sequence. 63.
55 Thﬁléﬁétﬁ&fjoﬁflalﬁil 32 'ﬁ'i?tl@g cdﬁﬂiﬂs&g&h@ oﬂﬁb@&rﬁ&&n@ﬁb&ﬂn ipBim@rs.
di rect detection nethod 64. The net hod of claim,62
56whBeemethp@ ofielaist 3T wheRseiA dgerk dinfstacisddrom Bregroug, oprigngpt: 2 virus
ataddeaao%tegge set of detection oligonucleotide, each

set of detection oligonucleotide having a nucleotide
57s e"ﬁhﬁemeféOdJ apelbine3 bhere seid mgerd isp s selected st the group consisting of:

S&gﬁlsl ﬂlfﬁl@llflzq g”ﬁ!ﬂhgﬁzﬁaﬁ' ﬁ ealﬂflﬁ’éiiﬁé:ttﬁ)eapdpﬁﬁﬁﬂﬁﬁén%& R¢be 3, and

I'FSt  neans for S|gna rati on;
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b. contacting and incubating said detection
ol i gonucl eotides with said second anplification 20
wEe@dnsd039 c. stimulating said first neans forPGI/gsmin4/033818
generation to produce a firdt signal; and d.
detegiitatong sumi/hl fvinu§ tISARSY BRd ent@bvirubhRcieinB 0chxdckievadubM, coxsackie
4 .Wh sai.d first SJrgnaI Is unique for said agent
m§§’g“mﬁ?vﬂ%‘f o GohoVIn 5 ysed to identify said agent.
5 82 5T KebmethidieoMm4imosy WHere tatd 4pehidis WBREtEriaSia iséleTBRBASI Y group consisting
(rggn% naI eneratl on is a fluorescent |abel, a
PP He ec‘%”“‘rﬁ“@ﬁ%{f’ﬂﬂf"iaép?%el or a radiol abel .

5967TheT1h&h6EBbm51np§7 whét R0 4RI Llesidl Uy rJ ﬁﬁtefdeglﬁﬁ of first and
signal, generation is a fluorescent nicros .

THECORHPRE @T Herect PRIkt PRSFe sai d net hod i s an
60] NEHerB&thoeH @bl PNy IEE BQehst g’tQ: o@ %ald'%olr&ﬁ}ch&dre&frse  super primers further

di agnosi ng the presence of di sease agent in
s UIS{IWEISES aghgags ﬁféldhfé@lonconprl sing: a. providing a

6 lsafﬁél @16{}16@ BrS@hith b tug%?é shil REAY Bf dé@étfé}g as%fk%l%' Sfrom the group
sai d sanpl e suspecte cont ai Nl
ag?@mls‘ﬂﬂg of: s@emlqah cfleanenty cave uzyaetid eﬂmnt sai ﬂhoseanait eglement, or a
S cid containing a target sequence 35

?%‘?no@g?g%g%sgase agent; WD 2005/ 038039
62 PGWeLﬁS@l&@Wf@&aﬁ 38 furBi2r comysisinp detbiting ss]amgmequem aci d

63t ofht rl‘l?et ord orf%{ %§ %}%ergr{].? deiec at | g{cﬂ%‘ﬁ% dgrgrft c%@awé\,n}eethod

64f rﬁmnmhmﬂ cﬂlchﬁﬁﬁe wagentid dé’t@cuo]ilm&aﬂmatcbﬁ@nﬁﬁ‘s cl ai m 69
oty r 58 0 e 8 SHEUAn pHBREPTEE L Sagheset of deeston
et siigdnodleatidai lliﬁvﬁ& Whﬁfc%oﬁ@l CeqibReasaBg st bindind ¥ ishbtific target
sel ect ed fromﬁ&l up  consi sting of. adenovirus,
i nf 9BHLS R, SH%i3 2%{ o, PIodvely anfl (R¥ppsisiigpe first means for signal
par gdnefatibgnza type 3, and respiratory syncyti al
virus, SARS, and enterovirus, includin coxsacki e
\h r {ratagting prsliagiheting gaid dafecgion phngvllew;gs valicpaid second amplification
echegikdgs. 10 72. The method of claim 69 where said
di sease agent is a bacteria is selected fromthe group
Condimtiating seil fivgf suspreefonsizeapauieuson mbrahica fiyw signal; and
%pegét&%ngga}dﬁgpggﬁ@t hod of claim69 where the
detection nethod”1s a direct detection nethod. 74.
65.TH&e msthodpf staig [64iwheBSaidtfostesigal i udigtie fariseid agetthodisaid first signal
c ing at | east one set of detection
o?{%gﬁoc %%?Ydﬂ%g%ggh set of detection 15
66.0[Tihg oreticided p]adn 64 a/hena gald rrrwmi feofitstiggiet gerertion ¢epivecent label, a

of | eC| uence in said
2 Engthil 81 18 bel %lﬂ%%‘i

|on p sing a first means
67.f dihe smghmi of ghire r@t whme Sbld aent F6i iR stindl paeHitioh 1i9d fluorescent
sai.d d tectl on ol i gonucl eotides with said second
afpf e Slﬁtl on products; 20 c. stinulating said first
68.MEA8 meftod of tlginab2 @E@e 6ad indfhod & aRiREeEEIetclibd Bbthed.gnal ;

a defectin d first signal. 75. The nethod of
69. Pﬁf‘?ﬁ%‘f’ﬂ 9\§h g gd i PTETeNeS Qgéi djseasg, rﬂ%aldemf BrSuBigpty said method
dlcsrﬁpﬁ,@ngagent and sai d first signal is used to

| dent ify said di sease_agent.
providing a sample from said subject in need of said diagnosis, said sample suspected of

containing said disease agent;
b. isolating a nucleic acid from said sample, said nucleic acid containing a target sequence

from said disease agent;
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76. The nethod of claim 74 where said neans for first
signal generation is a fluorescent |abel, a 25

web@sissaBo | abel , an enzymatic | abel, or a radi BCHDS1004/033818

70.

71. ¢

72.

73.
74.

75.

76.

1.

78.
79.

77. The nethod of claim 74 here said nmeans for first )
&i gripdctine sad atélen agid tathe Ipioeebeed emphficatios pigthod of 7ig; of claims 1
: thod of claim69 where said nethod is an
ndiTéct detection nethod. 79. A nethod for
di ﬂétewtimgtshielItdrgetdécmglmﬁongsatdﬁsepsee@emtce of a disease

SHIE dn?r@(fcﬂ d%laélg eydlsegs% agen Jof ct%g %a th%%ﬁ% e}§ ?&sﬁﬁﬁg of: a virus
sAidd actbiiect i n need of sal d d| agn05| s, said sanple

apeched of quSoRs 0P B0 SRR SURR LB Ehly e s
fd’oﬂﬁhtﬁigl of: sRAPliks, iSficdza W dhRienzaB) p‘hrzﬁ@ﬁhteaza’myptgl aparamﬂuenza type

Lo 9ot seduence Lom.sal . sqase agent oL SECONIBY vinws A
RekidRR A4S B338bSiruHadCecheiiect i ng sai d nucleic acid

to the pri nmer - based anpl.if.ication nethod of a? g
cThsi methad obelaiyg 69 wheigepid diseaty agaPils @agistia Lettieg drom the group
f L RAR t%@gcqwcgﬁfa% @gaégane@h%gmob@wesdl sease agent or

bot h. The et hod of claim 79 where di sease agent

o%@@@mwl@u@éﬁ@@ theydairctipg mgdipd dy aditept dsfpctipremetiod.
%&%ﬁgﬁ&#‘éﬂ c%ﬁm \ﬂlfere BidelcUorARoinél QAGhRE: 2. 81. The

clarm 79 where said di sease agent or
aseqom’vdhmg/ i fesis @n@g@htOf‘ Jetgetipnr @gonyielepiidee deaph oset t pfe detection
t [ n
P HEREROHR bt b, pAARNRY ' sbilncd BelfT6  fcing 2 gl wree
3, seqmdnaeeﬂplsaldt anplifsghay prafucty | ands corBpiRBig anfrst means for signal
ent er ovi s, i ncl udi ng, coxsackie virus A, coxsackie
|gu%eaé rhl novi rus, and echovirus. 10 82. The net hod
b‘xf coltadting A8d wivabaing aiid deliesigmseigageirotides wigtc st sacynd amplification
d| se se agent is a bacteria is selected fromthe
Unsi st | ng of Mycopl asma speci es and Chl ani ydi a
6 p@ﬁﬂnﬁl&hng%ind fikement P dighi] gehaition 19 pitkedea firstesignal; and
etection régiho |s a direct detection nethod. 84.
hdelegsalddistiSl®@tim 79 where said detection method

CORAEBES of @aimPT40Med RE Rt di@AB1s vali@e S@lsaidldisd s @gdnt @ said first
ol i gonucl eot.i de, each set of detection 15

otfigapb pusediorfedingid ditgase ageli eot i de sequence capabl e
O BEb NS AaitPRON i sal B8R forSRUEMEzenbrafiéd # a fluorescent label, a
anplification products and conprising a first neans
f efiermigad bel, agerEmaiiq lahel opa radilebstt i ng and i ncubati ng
S C t A ﬁé&@f@h is a fluorescent
e b nE /e JORHE RO aRe I il SRl RRGRAH I 2,
nmmgsph@m signal generation to produce a first signal;
?ﬁi 9%\2(9 V\!,fﬁﬁH ﬂldf xjpétﬁ(gd 3 'a? il rect%étectm%&ﬁ;dh()d Of
ere sal I'sS uni que for said
diAsreethed &gedlffexamhllysm@unmg ;heoprswa@eofég elmeasamge@aand a secondary
LSt si sed, t entify said agent. 86. The
n%lts?%%a‘%?%ﬂ@la Suf’ﬁ% 54 e&}em(gal c]mspﬁgns for first signal
ge mﬁb‘v&hhg)l sirgpla ﬁfohiﬂarcﬂﬁlbﬁantt 1n|nadirbd>f sa@l dléélos:lb}esmd(sainple suspected of
%aq\{ abeld @ d’is% oIa ee% 87. The
rretcﬂ%tam&ﬁg 81 sgi‘gwg?séu S %}1 AEANS 23 r st si gnal
genalaingdnmickicacid fiom esideaipleNtaid aspdiendd c@ainihpe target sequence

gg:fg)gr? §ag %?%%Ztgor\g@c%gga gljsgasgggtegg cgjr blo??h an i ndirect
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c. subjecting said nucleic acid to the primer-based amplification method of any of claims 1

or 38;

d. detecting said target sequence from said disease agent or secondary disease agent or both.

80. The method of claim 79 where disease agent or secondary disease agent is selected from the
group consisting of: a virus and a bacteria.

81. The method of claim 79 where said disease agent or secondary disease agent is a virus
selected from the group consisting of: adenovirus, influenza A, influenza B, parainfluenza
type 1, parainfluenza type 3, and respiratory syncytial virus, SARS, and enterovirus,
including, coxsackie virus A, coxsackie virus B, thinovirus, and echovirus.

82. The method of claim 79 where said disease agent or secondary disease agent is a bacteria is
selected from the group consisting of” Mycoplasma species and Chlamydia species.

83. The method of claim 79 where the detection method is a direct detection method.

84. The method of claim 79 where said detection method comprises:

a. providing at least one set of detection oligonucleotide, each set of detection
oligonucleotide having a nucleotide sequence capable of binding a specific target
sequence in said amplification products and comprising a first means for signal
generation,

b. contacting and incubating said detection oligonucleotides with said second amplification
products;

c. stimulating said first means for signal generation to produce a first signal; and

d. detecting said first signal.

85. The method of claim 84 where said first signal is unique for said disease agent and
secondary disease agent and said first signal is used to identify said agent.

86. The method of claim 84 where said means for first signal generation is a fluorescent label, a
chemical label, an enzymatic label, or a radiolabel.

87. The method of claim 84 where said means for first signal generation is a fluorescent
microsphere.

88. The method of claim 79 where said method is an indirect detection method.



