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30 symptoms of many agents considered biothreats are nesizpecific and resemble those of common
infections. The ability to rapidly identify the infroduction of a bioterrorism organism or toxin will
require diagnostic tools that are highly sensitive, specifiz, inexpensive, easy to use, and located in
primary care settings.”
As an example of the problems and issues discussed above, consider the recent outbreak
35 of the severe acute respiratory syndrome (SARS). The ctinical symptoms of SARS, especially in.
the early stages, included fever, chills and moderate to severe coughing. Obviously, these

symptoms are observed in a number of conditions cauced by other agénts. Other agents capable
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30 the primers to their targets, priming efficiency of the primers and availability of reaction

he

components. Combining multiple target loci in one reaction may introduce incompatibility
between various primer sels which results in preferential amplification or inhibition of some
amplification reactions. The second issue is the identification of the optimal primer to locus ratio.
If the primer concenirations are set too high, primer diramers and background amplification will

35  oceur. If, however, the primer concentrations are too lov, the desired exponential amplification of
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30  infection, a symptom, or a condition, including, but not limited to a bacteria (list classes), a virus
(the virus may have a DNA genome, a negative strand RNA genome or a positive strand RNA
genome) or a parasite. The infection, symptom, or condition caused by or related to the disease
agent sought to be diagnosed is referred to in this specification as the “disease state”. As used in
this specification, a “disease agent” means any agent that causes or contributes to disease state

35  sought to be diagnosed. In one embodiment, the disease agent and/or the disease state sought to
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to a variety of discase states. The MAS can be used i differential diagnosis to determine if a

specific disease agent is present and to determine if secondary disease agents are present.
However, it is not required that the MAS be used in a differential diagnosis application. The
MAS can also be used to diagnose the presence or absence of genetic mutations related to disease

35  states, the presence or absence of single nucleotide polymorphisms (SNPs), to determine gene
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shoul d be bo@q@mg@h@m fhatanthehe Hektidl AsQndQdhimatise @eroendzlmﬁ @gbﬁ&&ﬁlayl Have
regard to these conponents, other nethods Known (L,\}n) t he

acconpPi sHitfrgent Reeles aad @renesn oYithpup duat apBlilepier oW th zﬁld 5@8%163%1“8]?5 t he

present digelosdfe gunédnm%j:dﬂe&tb@nin VAol Q45 e QEROEHIBN el the NB:MAS JiRYarldSBe
different 5 WO 2005/ 038039 PCT/ US2004/ 033818 net noas _or carrying._oqut ne

steps desépdobddy Biskonaserspeirdi nge on idadca) dygsorfentgieia #ad pROMS e nyediqR@d of
the di seag gla%lgff”s D nﬁg%eﬁﬂgoﬂl\lﬁto?‘lée ?}ga@fof E’ﬂhﬁelg 'aéi@a@‘ fre WI:S 1@@@3{ Q@&)iﬂﬂu, gmxﬁn%

secondary | Ssease | sol ati on I n one enbodi nent o
the MAS, acwugbis endoiuthnisso] lmqvonarsiteqav pgenissiedbe Wa]tudﬁ% Sihar dkeyblrhme RAYANd

DNA i Rs 0N ¢} t.
Csol atBd ‘t:‘\h;&? éLg@ ia la%eé%a%{] ?@%ﬁg&ﬁpg:g L= Jn é@”ﬁu@ﬂ%x%lf@?%o?gs%ep. As
anot her al\m]ébﬂdtseussﬂhodnmedbtaﬂ\bh@m "Dmey@l@@élmfyﬂpéhﬁolfmlhupdﬂxeeilmﬂé'@iﬂ@m srategy

required to ;be.isglated (su uuhcgle anfl\f\q’gle%fme LJF%)%%OQ e%qﬁlest o RIS U &K 8éiﬂlgom @9&9‘& y

di sease agent's “of PRUErést €1 c acl
nucl ei ¢ abctdfeéhﬂ vesS@lsapiier peitdhads tbhmbwa@oi;eammlmlayd RideciticitDNA tﬁrawllhieplased

A variety o hni ques and ocol
Sl ¢ anoBRRERAT RS el Ry PRE-LCRARart ThSsR e brecdianng
such t@chpé guempadmdd pr Btlogodsshiddyiowe used. The nucleic acid isolation

descri bed may be used to isolate nuycleic acid frama variety of patiep
sanmpl es or sou lE:ee%“ISAST ﬁe‘%s'fr;ﬁgsgelﬂ?mﬂ%ﬁ? dRE TS SRpToBLrS 5 E%émﬁ%ﬁtf)%e%%ﬁ%%r e
not |im tgdib® calBSdkd RN@ 3AGRANe PSR oballiside agelq5frsmuzt sampies@mmd M@be
bl ood and stool. The nucleic acid jsglation nmeth sat.i sf

of the foildiiHy S‘fsé%ﬁ‘i‘i“gé}fréﬁt@m“gIﬁa}ds@lsedﬁ%%geﬁhc’%l‘% *%f&?%lq SOty ghi ABEHSH

may i nact juad ﬁd@mﬁa@'\ﬁﬁ%@e @Qi’s@&se%&% @aﬂyedﬁﬂr(‘cﬁ REALYuted kSBASR R@ERIGedthahe MY
be present in the patient sanple As a result, the risk to | apboratory and

heal t Bt ar MAsempgnbremsgds ity ézftre@@ml Kingaessy ypling e fistss ierly $1epie oF e
MAS can bg, SJ(PLQHJ glede %Qeﬁ@é t F\?Mt)ut;l‘hﬂledﬁgﬂ' Jaﬁ?gn&aé(ﬁ Q4 d§tte{d1fﬁgqm paasence of lalny

bi o- cont al nhent’ procedur es esire tion, met may al | ow
for the résmsakzat, APCRaapE IRPrEGRA iHhithiinpthe chﬁ@emahdﬁagamwﬂ@@ S&%ﬁrﬁoﬁhﬁds

fromthe 31%9&' éﬂétfeqt & Lv% % x@gdn%:ozy syncytial virus A and B, HPIV 1 and 3, influenza A and B,

enterovirus, adenovirus 4 and 21, C. pnewmoniae and M. pneumoniae are the secondary disease

30 agents, However, the MAS can be used to determine the presence of any disease agent and
secondary disease agent through appropriate design of the multiplex amplification.

The various components of the MAS are described in greater detail below. It should be

appreciated that while certain embodiments are discussed in regard to these components, other

methods known in the art for accomplishing the same ends should be considered within the scope

35 of the present disclosure. In addition, various embodiments of the MAS may use different
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I n one enbodi nent, a dual RNA/DNA isol ation nethod is used enploying 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 iMOZAB/BPI320l effectively inactivate any di seasd afgj'é‘r?f"‘% 315
secondary di sease agent that nmay be present in the patient saﬁ g ?rder
to al | ow fRFNQdET GEAYIS PYohasieahdeserimdabektia doreding Thge ParResHRralE N enihy

single stepy,d E'@th@h’iscod Eitall% Al tﬂé)ﬁatt%@lo‘.ﬁ'ﬁieQﬁ%eﬁ@%gezQ%n@-%%ﬁﬁﬂe%@@ﬂ&? dReutr al
(instead of acidic). After the RNA. and DNA aré isol ated from the pati ent

sanpl es, ag®ithi ca based colum may be used to further isolate the RNA and

DNA. The U a2 based colums allows for wash steps to be
performed q w%%ig% I%AMOf%fl ciently while mnimzing the possibility of

cont anisnat | on. Iﬁl’hee wabhlistwpd tha)lAs uvetkit it salslien PERiangd tRat-ipdies both
| nhi bi t or %%\U;[ &4 Eg\ykm?ﬁ tehﬁg)nf q:gl MUGLELE ARl £l H%NA 1M@Q$1§-tggous

as it can use rent types of patient sanples an the spin and
wash st epsm@béx&ienu}wmdyhmmmxb@e@(ﬁﬁ usoin fRF MKS? I m¢tiabptheradicr@® dnrpodineent, Wh@n

enbodi ment ., t he ). cleic ol ation. rr

orbod o) 8 ULk 50l 8l €5 LUy U300 L el O

trio-tek acoaddy m@eﬁs@ dramsl béditere@riiase nlfksianlﬂdypmmf'snuc:&id aefifl 3gpnc215€01 ngfleic acid
bj lLe i d t m | el | |

Feagent) *rutiiGRae By TBeoRIER BRORIAE TR it ERan AR beER R b g8

such as byrmetdiexicnghowhaipiesaraf® sitendiebd:ugsid aid Dwo@@ﬁacmg :Inzir thﬂ:Osemrmtut es

to separate_the agqueous, and organic ases.. The u has
careful |y lptollaé‘ﬁgfoéf‘l‘?‘gﬂal?dn?‘ﬁgée%‘gwuis %IPCQ?IOE%WIS ﬁﬁlafyuléep Steﬂbe C&ﬁﬁ 148 dﬁlﬁ% of
70% et harederibed e 86 udado et araMie scilmpeeds vﬁlm}hofaﬁatzbm MOILe@ X B@rceBhehe
sanpl e are applied onto a H Bind s gln col um qs in a cg(llect jon tubﬁ
cent ri f ugdtPeatr! PRiEbEmpIg/spigices molide dig ate HPIHé‘m“F S PR 8RR HRgee! HYbeay ‘éad

5001 af V\@ﬁnmﬁu,fefﬂgﬁ V&hdle'sb@éiﬂﬁﬂst&,}the colum and the colum centrifuged
for 15 seconds. The columm is washed with 5001 of Wash Buffer 11, twce,

for 15 10 secomHsneAdhacidirelapmpyroad vy salishy e Bynaaf A [ebrvige T9REERENY ee

wat er and pgentgd f Hﬂél@goﬁtl olmﬁ' ﬁ'ﬂe‘ﬂb§9} inhQfvatt dByWMiBse 108t RHE B GeBligly
sanmpl es may fhen use ? he anplification Steps as described bel ow.

In additi drscase agings that may bmrteh@@nu@g @ﬁm@é@rmaﬁmef\% oreRdh tetfoadahmsoBentised
to isolat %edlwa?&gélﬁleh%éd‘] 1]%5'{1 CEE gﬁé BB éé[ﬁ%tt iheL?DﬂA'SQﬁHleg%ﬁglcd

magneti c béa use Nucl ei ¢ are a class of
nucl ek¢ agiitisuicthntrejuiiemgntafor @helderrtdnwwala@sntvih@@éuwaj1 fesgiiedt i TAgpdrdinge

character Ll iy 4P %&Sgﬁ@ CRnBloP oY Ll ?ubﬁtﬁgﬁhﬁ%%’é’e%}ih s AR

4' C atons 0 ose’ r nucleosi des containin f1ve common
nucl eobasesmphats ﬁpme]aemolauad DNAmaacidRNA (A T,U C G can base pair with

their conpleneptary nu | n S k IRE

mol ecul ar di ffﬁ ér’s% g %@@ﬁ‘ﬁ%ﬁﬁ%ﬁ Auc el%“s".“ \e/%ﬂ%nla L‘%@Aés%n lotﬂlg > inslze_()h]g?)se(tio
differ enc&&gém fblh@ntﬁﬂl abiakibt wf BINANaed BiNoA ﬁomobademl s&mp&s figparechrixet \m‘témaiim
contaiLnin ei c CIdS

n d non-LNA ¢ cl Y,
oo EA B GofiRer ot P SR e g o R R g kg PeB R o
nucl eot i dgecoQieRy BXeddy a@enbBatSag bepaRi@d i fe aikar iaﬁﬁa[tﬁ) nili aider ONALENS the ] ex.
LNA- cont ai nj ng o{dmgonucl eot | des capabl e é bj n geg {[o _,Quc_.l eﬂ c.acid of
di sease affEHfioaA BEHA A e saaePHge Al @ ; 1ﬁP%‘1}§ﬁ SihigR) sofuLiop may
non- speci fi i M@ AGEAREI a1 hskal o a88ic) | A!ﬁ@ldmte RNRGAREDINA bradsiaica fondge to
isolate said nucl ei ¢ acid. e LNA-containin

ol i gonucl eqtides_wi || bind
to nucl ei Batiaf swlest helieh eukehupa ey bf U%eééfbﬁlaf&wsaiﬂ%élxs@g ﬁi)NA The use

30 of silica based columns allows for wash steps to be performed quickly and efficiently while
minimizing the possibility of contammmation. The wash steps may be used to remove PCR and
RT-PCR inhibitors. The column method for nucleic acid purification is advantageous as it can be
used with different types of patient samples and the spin and wash steps effectively remove PCR
or RT-PCR inhibitors.

35 In one embodiment, the nucleic isolation is carried out using the dual RNA/DNA. isolation
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separation may then be achieved by a sinple nmagnetic separation and washi ng
step. The process also allows the removal of PCR inhibitors. The

LNA- cont ai ni n% ol |@Snucl eoti de/ magnetic bead conjugates could be m X
directly wWPH RT- PCR reagents for use in the nul tlprﬂTéQSZQW"’“S’S
anplification st e Usi ng the LNA-containing oligonucl eqtide é

beads, patiieifevEshpy d¥ncshi $18- 1k GROVBNE iR S1ARRMACHET afPFIRICEoRS yB Ll ofThe

LNA net hod;iey e 1&8@%@@%@9{1Io@@mwe;c%é Q@ia&éﬂ B Bdnt (HAbI @éﬁc{n@ﬁfoﬂl@ﬁed@ hod
descri bed above or any ot her nethod known in the art or described |n t

speci fi catZPoH fEerofysl atlihagnipigse aﬁdl’l@iauahmmiw Pl @% DNBPTiRIREatS a8l %
2003/ 038039, g&é@%?ﬁé’(ﬁ)@g?%&%ﬁﬂﬁ{e& %N%e ie%%%h&b@axﬁlnﬁkérﬁé ERlstOMhe upper
strategi es may be uséd w suc fication strate

are knbwn aiveotihphagg s, cafﬁﬁélymﬁhlsﬁmdawtcampﬂw I ﬁ@dmmf@@ febeetyy cqray velgae p %

RT- PCR or fhaﬁc‘[ﬂ g&td' M tB@?e[nZ]ﬁ% %8 ndi-Ngs %? v%ﬁ%uﬁ%’pl‘%eosamgiécilﬁ' ?pl?e?l' diilto a
cont ai ned I sease seconda I'sease agent exanpl e,

if an RNAIgBmdnsem ®lpnessnt a cRIledﬁ@R tmiawnbezeﬁmﬂtgeﬁ oy €1000Thes fved hodondygyl hof
PCR and r 0 | ex
anpl i fi CE;EiOOI(’I:Bhé F} 1s stcarlé HPD% h«fah? IZ%\}'&% h 1801%{16%”9) 9}.?%%@51&1}] Ia%%Zh Ml&ﬂqﬁ)
anplifi catcexﬁnﬁgtd ﬁheicjyseccmdt éfhmmmm ge»tfashm wchéd{)mdft\i\fqzﬂhémffe@ﬂi (tWemII@CRj

and aI ows th i fi,cation targs

From dbar Susat: ufbrre iy of Rurotidh b7 i 00 CENAR: R TSN A FRHRL G

enpi ri cal nis@Bfimgpeetl fpr i Akdutd OTiRI rnxateucoerc&ad anlammy thi:cht heed fdﬂihe(am@hﬁetamns as
is required wt o]:bhﬁ3 mul tipl ex anplification rret hods known in the art. As
used in FHPEISHSEEFT BHPVon, a "target sequence" is a nucl eotide sequence

froma di seasenagrRixionoh the u&ap@@dﬁﬂﬁem@aas@vag@m&l hbiabds Bay dc hesdagrpbdlite ed
and uItirnatteIg1 detected; the target sequence is coptained.in a IargeLré%
h

nucl ei ¢ adiNd IR i fferaade BYbediaeT e couededmasnn Bepds éreeish

targetss e@mm@@m@l@mms«) hicCatlh@bringcleR! L1k @ohieRinshdbre@ Rubiobadds lvlidsd asjor
di scussed below) it allows 15 the identification of a disease aﬂent

or
secondar y d¢iRashingagjercteriptic i e grespreepfasmgthylere PHASS befype thethdd @8t écti on

of the a”ﬁ’t‘oh-fs'o?%etl%og@hng eEN%rhﬁéleG%Hésrt%htaﬂhﬁgE% ledre %mhﬁﬁ'nﬁ@l@&lﬁa‘ﬁcs tBRQppear
di scussion below wll Tndicate the presence and identity of the diSease

agent or tlh@Née@ﬁﬁﬁ%yAdb@é‘a@bw@d@m paanith thes w@mylemea@ﬁb@@lqowéefr sredagtio
di sease S%tts%n dﬂ:lc%ﬁs ﬁﬂ%‘%ﬂél@&% dli@e@ﬁcggk&w&%&ﬁ&a?ﬁﬁ:‘l@@ﬁ@s éﬁi Lﬁﬁg %% ed.for

anplification fromeach di'sease agent secondary di sease agent to
be t e2q edfo dfetencearin dlict siwlility eof entlodiarshtuplarer Brnbdbetoken Lhngemtddpnemdaci s

sel ect ed I‘l%s 5 r‘q)llcl)ﬂ‘ Lfﬁt ) 1?21 1f1 {1 ”\.10}%% r% ﬁ%ﬁgﬁ’}qﬁe%?%%%%ﬁ&@otﬁi%cﬂmg&%ed

di sease agent ional an one t
sequence insreggdsglod é,d of orLWﬂlNﬁt no@dtdten chmplx by &-FCsmazepagdrit aaqmdea)osﬂlng]l e

t ar get d for. i,on fr C n

ngent. o PR osfuEy Ut PR e I RS R R SR B RS
illustrat &Scatséleg,,dms end %omﬁlﬁdl}%%mgemﬂ (el vabegdt spdeifipai men-spicifichiateractions)
anplificati target, sequence., The priner oligonucleotides ar.e

i oo ool otk Sheletie PG B Ra T 08 o lsiednt ot Ea BrEr
R, (odlig@hl8csiRMeER tid B®Mhcle acid OF Nisd dgee_rsew%eﬁteomdcme.)y dIE,SE’se(igahwar d
super priner) and RSP (reverse super primer). The 3

P Pt B et el by Bsample e e SGRATA IR AT HBRE SEP1 TS BORER pt

and RO, ,, 31s@Rthws the reBR@1 B PCR iaMditdis PRI LIOA -boata Bty aRhhdlbaRbnRn@lc vl S
30 (FSP and RSP). As discussed bel ow, additional target enrichnent prinmers

and tar ge‘ﬁonl%%fﬁﬁlopﬂ]éla‘?q arkedr GiFastly Wily PER dinRoridt aasentadordussi Meldre mHdplex
targefy enphOiRALn RE. MBS HeM RIS ntaining oligonucleotide magnetic beads, patient samples

with high vohumes can be efficiently processed. The LNA method may be used conjunction with
the triazol dual extraction method described above or any other method knewn in the art or
described in this specification for isolating DNA and/or RNA.

Multiplex Amplification



enbodi mrent, F,,,,t and Ro,t and F;,,, and R;,,, are designed to hybridize
specifically to the nucleic acid containing the target sequence and to

bracket the targ sequence as illustrated in FIG IA Ther ef or e,
first set WP 2HUPg¥B° enricl unent prinmers, Fo"t and Ro" Pt51'ﬁ‘65§"‘f4ﬁ’é3§mcl ei c

acid 35 containing the target sequence and . br acket s the t uen
(one of Fo,a a?hd’aRé)WtOfl@ﬂ‘él%G’E papBficatign %‘ng%gﬁ?,?dﬁ@f} %@g\g(ﬁ/ g@%fg

left, sid nf?lflﬁctat}& L@k d%@ﬂ%%olﬁ pang, tthe Rl drspligRatidietdlegy afay nbghCR,
side of the target sequence he second set of target_ enrichment Cﬁl‘l mer s
e

F:,,, andRR-EGR obi prisbingienrib fpc:f.dep@éwa op &bt PP deaci] gidpedsn ©8%%and
br acket s %Qc%t LY An SRS R f‘&sc%ffn%d:ffaﬁ RN A erfohleSt pRSnt Ot T PERgRLY be

enri chnen target enrichnent prinmers g ds to
the insi deiﬂo?fedt e frictistiologt oOPCR an¢yBE- P@?eﬁpu\*@llldwé}’fﬂ onIier?ﬁ dn g8 ERBEHFN:

FIG IA ETPQ?I gntﬂhlg gtalngrf L el &%g we&’%h@é R149 if NRigharBss unDB6UeNGRsx i N

ot her wor ec set o enri chnment primers binds the nuc%elc
acid contaplificagort hemb@r getelmefqufagﬁeelsmhw thedipleh 8CBe P SBY apd aflgwgdhe

enri chment fbfglrelg gf?r[llglfiaﬁaﬁ%g glté ed. cI o L éeﬁuén@& h@ggﬁgm?gggg G &S sRpRared

to the fiP primers. prinmers in at
| east onedéast heefté Kathoor eﬁa&m¢1WIIMrteseng iof pmeretr qomibingtipusr et pmphifgation

COfT'prI sSes a super priner bi. n i
bi nai hg ¢ seprEoans Borgahdcnaber sut S dullilcPipn ool Bt B L' Rpiceain
sequence gfis thRiflcati@fta ampict fsbqahdeOnis pr nm&cﬁcﬂnde(sR@RnamcfwﬁSI@) dls@m |aaglt or a

anplification durjng the TenPCR proce alr

super pri WPI’WY]HIS?&?G PagtitRatdy E%I a’i“ﬂ’?@’ﬂ% Ef“g nglrl%p nffc d()%%?ttg%epkéag% CQSS I ng
site for thfaiddd hedsigePRlciPadil s&j‘ueﬁcﬁragﬁihﬁairbjf itlfel jrivbdr eats ple sanibed h@eFSP Faekl
RSP) to all ow exponential amplific

5.t {
enbodi mentar&hEeavenss ey enpi ]ﬁé@at‘f’%ég g&@ﬁdotﬂ?ﬂt Q’Btdeéﬁv?’gﬁg@ﬁf&e?ﬁy%% & dﬂo‘;"pe

conpr i $es gfhge MQzﬁfonQﬁ" I "B adi A3EHI R sdcBBdariMifeéhsE agean) HI &l igrescstlipaire qamlptver
binding tag 1dentical to the sequence of the FSP a R:. cont.ai ni nﬁagowyp

pri mer bi Alé Ageatiag of denmiplfpd eect feuYeE (e 5Py ?‘HB HSPY- SFRASHUTY
primers nﬁl\{lll %q@#e‘ $E é)tiglgnc%%g r}dé?l'il't)’@ﬂ’ hOlais8RAB UGEA QI Be sdca@ddrd dtia&e I’ag@ht awd t h

the principles o ration being the same as described above,
speci fi ci theredf dlmowﬂml ilexanti Bivatsetivieerin e WHOGERTEM Fwﬁ%ﬁ%{g%ﬁ‘?%}% Bnd

their nUC| el g u,dt 1%? HIQPI?&C%HSI? 665 e%@lpdlggas@meﬂfsélﬁ%agy sécﬂﬁa@ﬁ&lsélﬁe @zﬁenﬂwe&aﬁ¢mg

the I engt R ol Cft sequence responsi bl e for hybridization ﬁ
known2dn Then ahcbmath r@n@aedﬂaroal, ,rmae dhror auertayge| $RgRENCS ey e W1|a|1npéllf‘ gzglon om

i ncreased S%eﬁl%e;a%m té dn ?(ft%%rg%p({lgeg@ o BEAURNGS aWahhmeﬁQVén%dﬁ{e@atr@c;w

hybri di zafi“ reasing or decreasing the | engt hs
of the prime I’on25m§e&q;lal@r¢ﬁ& rsaslpanci; l(cblamphﬁcatlhyb"rqnu heatiseare aayt AdgositBe &4 #Al ne

\;\II"Irrlplc Ih f PE;?‘?‘%E%C%B?E: %@eégeg ffns lam gtéonh{eom cach s? %?1 ﬁ& ALERe Qx%erﬁ he TenPCR

ussion I'n one“enbodi ment, the
length of the trds geicigani ThmPaR prillnenisd nrsFIfoSbrmmldtldB S0Cn el Bettiattedie Ysp an

alternate _enbodi nent, the, |en of. the t h r

10’ £0230° AT eonT RO rogide T gpndre S ERRES o Mish G o RhRE * e pH & oM
the t a'I:]gebllﬁdﬁ?bl@ﬁﬁ@@@l@fﬂﬂﬁ@ﬂ’e& ak ﬁout (@lmlcﬂeﬂfot’\mﬂ@ilﬁﬁh)nﬁlg (1]?:;)@@ ﬁf&sraldT}he‘ﬂ‘ﬁ} iwer s
in each set of the target_enric rimer iffere g
desired. Fosids&TpISE, Plim\elbn%n éﬁ‘ﬁge i°, Plﬂlﬁ‘éf)fgg%g(fm%"ﬁ&d cHive o ﬁzflm%gl %%Lafggfl;
and RO ar e@és@?upe{‘ i 1%9} i19RS3 'p[’hﬂe@gﬁﬁ@ ilangatehen t]eaGget C(ﬁﬁ;ﬂllse HIT@MS Pf li‘cTTE@TS
F.,, and R ,, are to ‘45 nucl eoti de

s 1 80 5 i StUCh ll gon umels

i ncl udi ng @nlirrém@ubémmplﬁl(ﬁwr as} Retis rigd thagiod Fpbagd | gt scgt AsFt PRYYE &e fghon b
anpl i & catkgn pal gEHS, K§Pdl%gsegsﬁelb® Rli&Ronal AaptRd chlidhmaitepridérs Camimarget
prinef sequences an are used for the universal anplification of nucleic
aci d anpl afpekeation primers may be incorporated as desired. The target emichment primers, 1n this
embodiment, Fou and Ry and Fiy, and Ry, are designed to hybridize specifically to the nucleic
acid containing the target sequence and to bracket the target sequence as llustrated in FIG. 1A,
Therefore, the first set of farget enrichment primers, Fou and Rey, binds the nucleic acid

35 conteining the target sequence and brackets the target sequence {one of Fou and Ry 15 on the 57,
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9 WD 2005/ 038039 PCT/ US2004/ 033818 during the target enrichnent step
(which contains the target nucleic acid). In one enbodinent, the |I|ength of
t he target anpllflcatlon prinmers is from1l0 to 50 nucl eotides. In an

al ternate WEMBGYIEAEAt ., the length of the target anplificBGGRSBI/HEFS is
from10 to 40 nucleotldes In yet another alternate enbodi ment, the |ength
of the tartétth afpef %lpé’ag?té?ﬂtﬁmer@f@hq oghep i the 3t 67 Pghts sd%%ﬁl%@egeaé%lueﬁﬁﬁé
target enrfehegmt ggtr M‘Eﬁfg%t @1{1ﬁ;hﬂéﬁ%ﬁ‘ﬁué QW SRNRENR@L i nﬁdéle racf%erohﬁhﬁ@nﬁm
(i.e. limted anplification) t'he target sequence, while the targﬁt

anpl i fi cattepl speuches Grddrackols dep taltgevme@twncecw]@@mbﬁféf%hp ﬁré?seéstfiiérrs;éfrﬁniia nent
ampl i 11 calinof Thgb! Gebe afg%?&{}feﬁaem%ﬁfe?s I te%e/ﬁgauﬁ B b & A&t of tayget
sequence can be chose Ication and detection e sequence of "the
nest ed Spr iemd¢inncat eml]@lsmSCSthawedn GGy 1 by Thiselopationrie definadhes mosialectohy grget
sequence T, ankiang, bg, LALHCHS SINENGE of TNEL TR Bnon (b ALHAL (MRIMNTRRE
prinmers can’ be designed wth constraint on ir conposition

use of atCbmamugdh@usgﬂSﬂﬁwnﬁsﬂemﬂptﬂmeﬁ@nﬁhauﬁdmgstmmmhm@mnmmwuimekmamd
ollgonucl Fo"t reases t he

ef fici enc??ogkldt? hea[gilgic(; gll@ngé as comgalte e theR%IgIE) !f(iq 85 ll: %t g‘ﬂohmo tlk/ﬂllg; iple sets of
t ar get enr|chnﬁmﬂ1@hhﬂpnsmnayaehhﬂmmeofﬁeikﬁnsmmmmdmmnmmdm$nmwnfpmmﬁyﬂmm

t he 1 assay b nor.e rtunlty an i hations r.th ed
b et S G AT P e AP st g bR CRP G P R Re e i 5
addi ti on, OSgMﬁ@kbﬁﬁah@ﬁ@ﬁ%Iﬂﬂhbﬁﬂﬁﬁﬂﬂt@ﬁhﬂﬁmam&ﬁeﬁbm83£m¢taﬁmhﬂMMannnmm

exponent | &F S T c Gbtias B hHe: fagate DabRionBees e PEST Bt GRS o
target enkihBit: PLdABES ide§Sediato 1[s&ioﬁzgleﬁieﬁmofdlé‘am bin8SUeRe fof @@at tHaftdne
conpatlblllty regardi ng, the various conbinations of target enrlchnent

primers. AST 26 WELEERRA BNneHESRRPOREM .t%l|all%wxavweea%.w1ﬁga%%?ﬁ 8
out by st heysdiREfuchlel MBS enlttidfnds BRfln 1QFIGTEMHRCR c8hd AYEet bl hSiciBna Rir
rapid nodificati on of the assay to detect additional disease agents and
secondar y cHnBERs Beggenrsimeanbidagdie. thid Feﬁ%wnﬁé ABEPSY PrgSE biafing Heddmtied to) A
and 1B shew &Henbser 1l r9p §11<PR dofRBEE Ssup@f prirAd Betai e Hab GAUTREH tPihb @&fu@n@e%f
anplify a given nucleic acid contalnlng the target sequence, nore t han
2 sets of tlt@d?a&j’etlI@mursadr@rmmerpmam@rsplmyheiﬁép@saéumt pligemsiclegtide fa&wdﬁéﬂred with
enbodi nmen L GOIBN rs are used in the
Tem PCR rg§é§mgﬁhgﬁﬁ8%§m§%&£ gﬁ%ﬁgﬁngg% nenfBB(ﬁfo 5 sets of target
enri cBfrent pr|ﬁb&smmﬁbﬂugéwheHnbawzakMemm@um‘éﬁﬂ@dﬁhﬁﬂNMHQntgﬂmﬁgeﬂ@ Beir
target enr t__pri a [ 1 ESN.
ol 11 catiBC ARl S b afBSEL sl G atFhafl AZLAR of g mimer,,
anplifi casaqumcpruememsbar En ds@ddazathm &emdemmsmoﬁaet fre Imugdnepl.ea skiargr girimer
t t I hat th th
oﬁregg n Otah eqluence t\ﬁxlélo nl)}fre) gﬁlglggscgl spg%?lgff glgtf qon =) é)%]énel Sleﬁi c al e ﬁg\g Ecl, %{er%t i
mul tipl e BgtrRlizations widieeyi MPushammoted 1ﬁdﬂ@{sﬂlg801ﬁﬂécﬁéasﬁg, v hhghs b)[f dhmgnmm
the s rimer bin on the lifiedt et . nucl ei ¢ .aci.d, an
ave 28 m IR PPICHE SRR LT BB CRGTEND G o YRt AmACHS aitoe
Priners meatioe stis &1 WREerenTER Ahp k8ol iprdBe (HesRasssidbhagentn Gk eapodinwar,y
di sease aggnts areggresent at dlfferent tlters/concentratugg ehIf there is
C

a 10 WO PoosraiBsdIoc peeriusyadmen3nangs &g fi0ciont? divfeet i #p gligragte

then wi t hegRddimdntSek 10hgth 3RS taegéplemdhﬁ@m PimBs 1 i88fsn 10heLereblb@es, In yet
anplification of the high titer agent occur. This could result in

a
fal se neg#toifise afpiagi§oynlodiment, the length of the target enrichment primers is from 10 to 20
30 nucleotides. The primers in each set of the target enriclunent primers may be different lengths if

desired. For example, in one embodiment, the target enrichment primers Foy and Rgy, are 15-25
nucleotides in length and the target enrichment primers Fiy and Ry, are 35 to 45 nucleotides in
length (with such length not including the super primer binding tag).

The first set of target amplification primers, FSP and RSP in FIGS. 1A and 1B, are

35  common primer sequences and are used for the universal amplification of nucleic acid amplified
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t he agent present at the lower titer. Such biased anplification may be

avoi ded by using nultiple sets of target anplification pri mers I n one
enbodi ment, 2-8 sets of target anplification primers 5 are

al ter nat e EABOWIHENP, 2-6 sets of target anplification pr Cﬁéﬁl?ﬂ‘é‘ﬂ@”ﬂéw In
yet another alternate enbodi nent, 2-4 sets of target amplifi Ca\p‘ on 15%1

are used. A thetepgst cuxrgbhien| &é@t(iW@WhGPIPtWﬁ? glca%lée‘d%@{":lmé’ﬁldhllﬁﬁmc%ﬁ S AL %ns
The Seq”e?%gth%f e ta1§&r8ﬁ$1 f?cqg& | iRl GnaBhl 8IS 80 aubRGisam: ol aleach
target se nce to b } " one set of target anplification grlrrers
are used, embodlimentt mcgetgﬂan‘bﬁmftare@talmﬁpﬁiiom“éma?ES 81§ e dOrycleptides Bichave
simlar a GaL) S St Myl MRS oS HEAHES G bR Qﬁto 20
anplifi ednﬁt il t Lnmi%eengb%t% bt ﬁl% %n&&t of, tfﬁ?‘;‘:tcatpl%on pornl 1Ig}rler S areJL used. In
one errbodinrmait;ded)oth of the tar get arrpl i f| cation primers incorpor ate a
means for detegtion that enables LRARGE ForteBribendetiectifded
and/ or mani pul @etélggéug&n&p dnebéefir% N ([Epir% 1%%%gmfgerna te ée (; |r1nen¥1 (;n ly 1
of the tVI@m&)Bﬁ@abn) @bk i thiigetadelqoenc g winier t%leltmgdr popiHtcedom PHiwans e aged at high
detection. In nother Itern I font RBret

t ar get anﬁPIICFI“&?a‘PP - PPN %l Rl ?)%’PHF et%f r("’riesaeﬂl}é%fpgénl S}/Jlet gﬁ? :% §§Ve% s uggg in
t hi s specifdueel @R behoRaRS aﬁ@hﬁdﬁbﬁ@hd deteatiny, the samyened efrthatnesth@primsrsidiown

in the art, such as a chem el enen an e
{1 wor a8 cefiernicnmbngy Demetine seipb raer o sl TRITBh A" EhEliMhec? Thuetore, .
for 3d|6t g%ﬂ&%%}g&ilaﬁm Eizhh@fs@:ﬁﬁ@@ﬂes@ne@’ﬁrgh ngﬁxumhccaﬁtralbmn theit chiypisttied. To¢ a

abe e fluorescent el epent e direct t uper
all ner seé}%@f@é?aﬁr‘)n?@etr?éwqéeél AUt @E‘t s E‘Hr‘fcﬁtéla‘tfh%(ﬂc %ﬁﬁ% (ggsge@u%% FaiP
i ndi rect %chﬂhzlglg%{ B, 1A)h%amﬁb%sés%e @ﬁkﬁﬁby on tixeiithe le\alsbltmh!sdmpmi exuien.
(i.e. a chemcal elenent) and the fluorescent el enent. atferg
an avi di Muiiplepete pf AvEeh mrvBmEdaners ﬁeyaeg%ﬂ B S??é’a’r‘fér?’/ r‘?ﬁg SB%”%‘% &t ed
as degeri bed, Beloyw, dmg B @15&?&1111%%%%%%11&@ fAehe 11@&@@pﬂ11ﬁeﬂsh@w$ﬂcﬂﬂo§lﬂ%r to

se

met hod are not- u n a two-s CR reaction as is commonly known in the

art for nestvel tplgf:tmequwap@bﬂu@ameefn dn aIifIﬂl% HIPCHetiprget GZISICIE‘B?Iﬁé’I”TI?IﬁEIr% RiFaTit
primers are 109»/ %gcende%nQ N&. 558 RERIIGACHIt O or§'ﬂﬂ§§n ke xbraiaahl amlifchivRl
priners are 10w concent rat i ons, F target enrichment serve a

t ar get - enrthecthzrgnlemt;uenpw posiesigr af the gt gnrichment @léltleianiﬁﬁﬂi 19t a3es BEIpEEEs
The concentr r NOticsidd sl Aer
exponent i P\ e C?nlpan%l@ng%f‘g?#eg@aﬁagg@%abd%fgggw tdréet tar Elet " é’?fr. chnent
primeps aligousarbebow dh@@gmmlplal ouplificdompk atreicd Wtdbftﬂ}? é@@aﬁldm?lﬁerl?}é? gpect of

i ncrease 0 ation. s Vit f eg;qbeab
anpl i fi cat'd % [1?1‘35 ileen%lp {dpldspéoﬁgg;{ctghl(g & %Sﬁ‘gc‘u ke Lgﬁ@ﬁgﬂt he FS
and RSP. Agensad sbdbnﬂhyﬁxssmegénmatl on, a "low concentration" when used to
e e TR Sl Sl LG, ggﬁ@fqgn%%m%ﬂghowtwﬁ{csaf AR5 ses

concentration 6 i Ci f'or exponenti a

anpl i fi cabl @Roc@bnidiiedi prikert &Y G@llifs e givenae(sa) adadlt:omtmnslgfﬂfm vigehteqfigrce tiagiget
35 enrichnent of the

iven target se e i s, l.ow conce t Y.
vary depeftitiges r‘i’ff%%‘g e‘?i“%“b@‘@ﬁ?‘éﬁ%ﬁg f‘%‘ﬁ %-@E%LW Bg%gggodmn%ng’l je%’?il %ﬁ, of
sequence @f; ét RE: M e n%‘i’m@@ Lk GaninahdTag PCRacicivbgeln eﬁﬁﬂ[}dﬁmxﬂ dibolienent, 3 to 5
anplified. n one

odi nent, a concentrati on of tg}g }erﬁrl’%)gnet me
is in thes¢tangdarsf e@”@@'@ﬂiﬂﬂ@@%% usgtha it @ sligpate FRREEIFE Af frente
concent r at,, 09,0 F,tlgl%getaleepgd chrment primers is in the range of 0. 002 aM to
0.15 M In an alternate enbodi ment, a concentration of et enrll C msntf 5
primers is in My thangeetof tazgempNieagon My 14y Asetbeat enﬂl‘fl eFHELecto

g?bgdlage kﬂ ?% aBﬁ;ggSﬂbh &?h%egy a1%fusE£rIQ@§cq§Q{cb§Q{Tﬁ@tmlﬁﬁf)l%éﬁ off $a1gldi dhﬂaﬁhaange
primers are selected so that they are compatible with one another in the exponential amplification
step. In other words, the multiple sets of super primers would share similar Ts when biding to
the super primer binding sites on the amplified target nucleic acid and have similar amplification
efficiencies. Multiple target amplification primers may be used when one or more of the disease

35  agent or secondary disease agents are present at different titers/concentrations. If there is a
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concentration ranges outside those described above may be used if the
nature of the nucleic acid sequence containing the target sequence to be
anplified is such that concentrations of target enriclunent primers bel ow
or above tW8PUWYES?specified are required for target enrPCHHEWEATE t hout
exponential anplification. The various target enrichment priners may be
used in cigndGEhaitlERee it fianitbmswith oely ¥ atticdgyradranatlificpfeonsigiracrs, preferential
concentrat dnwlﬁcﬁ%nbb‘:f% i i} soeRREL) (;dcﬁxatrf'lﬁsncou?d reQlIGH aGPRC RN AL diffhosiGN
used to described the concentration of target amplification priners
(FSP and RBPyeowbpissenh alcba tosst Figt.i &rphdflaseqbﬂmnbﬁi@npmmay 8 am}fkfd Tesf esire pliiple
exponent i 1 S BrckD
enbodi men'?!SJ etsgmg%%%gnﬁlg%gﬁ%gyaﬁa? \eégpelm(f&ﬁ%ﬁ?%%?gm%e@ ﬁg ranalépgnwm. 2
Mto 250 Mre bsed. dn@méﬁmem@wpdmwm, 2eb m@:@atgeaam@rﬁceﬁmt priges azmpieilf Lz zeti on
prinmers is_i n 2 n enmbodi nent, a
concent ratﬁllgﬁe%%l%f%% 691?00(8 nci%I’f‘ 4(\:%%% Ogrﬁar%eq M thoaiﬁs%gipﬁ%ﬁ (%rlsg(ri]ge of 0.2 M to
0.8 M In yet éﬂiﬂ@tth@«et @hﬂ]ﬁ%ﬂﬁiﬂ@plﬁﬂ@&)dteﬂm&ﬂ at ighowoemtratains ol hefseqemge bt the
anplificat,i .
concent r o TigEeTel firds et AOEErGaadh Fullialurs bty “BRPERLE ore seit
nature of thiger m;niif“&moxamrderseq:u[&e@ealdbmaagmlan@hﬁbmlohqmgets ais elgsigneietot shatee
anplified.is su t. concentrations o anpljficati bel ow
o atidve he PRy ue s EaR e B B rrt e e Bo s P R P
The super oBrtasger zﬁnﬂﬁ}{:am pluﬁad akdugbidf hﬁb@d’lémﬁ@ﬂm‘a&m bethioinBe (dige® anipditic@fh or
at the same concentration. g dgenera rul e, i oncentratiop in the
3]

pri A0
range of GNP FSOPaKE %I“F%?“% tpgtiag Uk catbles ERGUBYTAY PROSHoR P srocteoted

concent r ath@0s niafi F@Ta%rabtdés@%l@& BYIBwEXIROREA tekRe amdumxﬁabmgm &f tha f.@b \&Bet
target sequence. The target enrichnent prinmers and the tar?et anplification

priners maPPHEcatoEpriness %@113@@@8 p dpgass fqrglelegben. oleych Amtthia raligmay rhgdueat:

herei ns Dyhiynge tR*S@ cﬁfme' ﬂafgepﬁﬁlbmamrpﬁ%ﬁ&s WREH oM S@bshs %l dedcget. ARhksirent
primers are used (FI A), the two sets of target enrichnment priners wll

gener ate f8# ﬁpq@tfscgilm rafwm fqludé@cmsompy belaey slemeichetdd keahimige Bestchrg et
sequence. cfﬁﬂcﬁ%lﬁnf 10 Rty marfe! R H@cﬂgscgnt el {[IEELP oF l—h@dﬁi'ﬂ?& leldRfehiT®fn one

binding tag w e I ncorporated I nto any anpli ation product anplified
using a tamgedimeattlicoheran forgeientam wanpr & Shergscehieelgumpasug Larbut it hidiitag te ag,

S!'ICh. as t |(1§, %:I‘Sabei Ahe lﬁ’u{gwfc%ﬁ Jig{len't ng bg;'dnlsétg rﬁg}ﬁ?% r? o thg gﬁj{f ,[JIIEI%EI S}%gréﬁg‘%s or

bi nding ta not us or exponenti a I on
anpl i 20 catiagrbepndireetls ccmgugmds Izp@a na;sesif neigrettvenjspgon, pe nwens foi dl@eqmnmag bies

it gegéLg?laflgjooatltngmol%wlg E egmgeg emen) ang %%ehﬁu r(lj_slﬁgq; E'f%t | OE §EF g%ggg@§uﬁated Q) ger
PCT/ US2004+4i03:38 k8eptauihik: midle:catel dhe ﬂetﬁdumtzﬁeammaaba maglanmd sl pecripad brw.

bi ndi ng tag nu e l.i.fied a secon e .opposite di.rection of
Cho t1Pst - Sl THT DS SRCUTEE! REES drakire b ter Bk POARBrSE BEored (5F caauds
bel ow) ut 'PCRaesot@nmuhd cimlﬁi(ﬁﬂ)y ]azﬁ@creﬂluhe attt Hat neddel @Yidef Sfplicime PO At ATROhet he
super grl mer i.ndi n)g into %‘-A;ﬁ nplificatjion prodg:ts These steps are
ref er fed {%g“ésenflﬁ‘émil rpg@%erseﬁw h %ws'%eé’p%c%ﬁaa%lﬁ% g e Jeet enrichment
anpl i fi cabiiBrsS&i8Psreschl @ 1A ARhcRRBHGRIMBRY t:558 RniBYmAR ¢5Rda Alkght SnidWieAr
in conbination with the sel ective anpl 1 fication step. The target enrjchnent

and sel ecPyVese: it thancaterash e bentian guippss. i WetPre gt tion Phthe doisel Tiishsent

required L BhelsNg HAVLEENGRNE %Ec QiEnkAr ﬂﬁ%hﬁc‘ﬁﬂsﬁﬁ Q)I?nfﬁé‘ttmgét' BRfuencdk® DyDRdGitze
to their hybridization targets or target enrichnent. These steps create

suf fi ci entrERPIENT PDEBCST Yo Gerve o seei ebmsooeh deridal sstieires hide Sistai@nt ingpase
arrpl I 4 Caruhﬁl%c;agoxp rselfr\stﬁg}g'[?; Zanllﬁg)\}v %ﬁ&@ﬁcry! g¢le %l,{{am%tlglhﬁn}ﬁﬁfcg@&n apld fdnc@td: S

primers. Therefore
sequence is accomplished using the FSP and RSP.

As used in this specification, a “low concentration” when used to described the
concentration of the target enrichment primers means a concentration of primers that is not
sufficient for exponential amplification of the given target sequence(s) but is sufficient for target

35  enrichment of the given target sequences. This low concentration may vary depending on the
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concentrations used, the target enrichment prinmers will generate target
specific sequences with super primer binding tags i ncorporat ed therei n.
These super primer binding tags will generate super priner g
sequences WOPYUEESHY the target anplification prinmers forp(é%'ﬁ?}t"l%ﬂ‘f} g
anplification of the target sequences. The resulting anplified ég ng
sequences msdpetisle sdetcaet et muglgicigid wngeting H@cﬁdfﬁebqeﬂéﬁﬁfg fiRpe @RP F&PF ed
to as det %ﬁ%b@ﬂ)enpl ol @A04GL téldt%g@§619§;§ﬁ[aﬁtq%gné}$l1solw the Hige 0@ DUI0D (O b hes
Tem PCR arrp ication procedure i's the specific enrichnent of tar t
sequences tipp dheMt dn getthanmbediment 2 pricafsion ghigrache TS HPSERIEIES Iéiéb REHES al
anmpl i ficat| %’bo? I\t/lht% 0 59" %tlnsagz RGeS eﬁﬁo&zﬁ%nit % %}%Eeiﬁm? d bF GAbdt QRriprh &R S
utilizing {he Sut bin sites provide he copyil ng of

anpl i f6catp|1%13p$0ﬁhUﬁkaangﬁ10&©r&0hgxMH:e &upeyl. phi m‘@raltﬂih?ﬁlﬂﬁ@m?@g@ﬂb@(‘}n@t’née
t he exponentl al anpl ) t 3 o&h €PSES. 1S Oth
carried oGP 1089tra0t1r%1 oflr figa nr?clm)([% %l?l%ex%aig Na Cer tr%]%ﬁo?a(?ﬁ nﬁlgﬂ;b r’rg ; SS}.L er
anplifi catcmmamammrhmgansmsram Hwee éetsami@draﬂomdafahd usedpf thainzigtk efdke n‘gﬂ@l%ﬁ@d
account only the t icati Qn AL y
of the exXpofiBft 4] a“ﬁ Iﬂfefn{)tgg[ el?cgagtl O%E i P :%gﬁ{sa{agc%% g%ﬁgltegrr %ﬁttas
is the Ca%ﬁmflﬂienmhtﬁeﬁﬂ Beslowaarpdblofze clat uagesrm;ielmﬁéé e regued y“okagm dnpiclihent

art. 25 The Tem PCR a ation strate uce d

ol hce TBni A PALGER dimpl ek | iF it eSSt £ Reah RS g seotaund
concent r atgif@Rgt cMoertrdtRaik, 1at1d5b$oﬂﬂ@hﬁ’3’aﬁf¢%n@fntrﬁ)ﬂidzmr di mer formation and
rel ated phenonenon are reduce Furt her, addi n t,he ,reduc oMnd,
since only the®supsf Bri 1%'%@0(}‘8?@&1 ot é‘& hc%lg%“ o, 5 npursleﬁfrg %S(ér%d the

conj ugat edochilaifdn SEARStafRr aﬁj@hﬁfahb@rprmﬁa‘t/@mﬂ}f afd IREP) dammer ccfrmér[matlbmmf
occurs, it wll not be detected by the 3\2 at orter ol.i oFuc eoti des

reduced b@éﬁ)@rsoﬂﬂﬁﬁ1W4fﬁ°‘67§cf0é§§%°nt‘3ﬁ‘éal(?ﬁ N i fhe i %evégeq”cﬂl% nIBscing

The raki O%m%lcydlmaﬁt aa&ﬁh@énh%ﬂéﬂ GhRBRE af hﬂﬁftl%n (iFin theUrafrge of 0.RQINI, toalmdpRi ,In)
used in the Tem PCR anplification me may be vari ed. fferetzgthogen

genones mayothevenbyidimast rmongeatigian OféﬁBPtc?ﬁ‘ Catiy EReTY SR f
di scussed %&M W3 1yalte§19fgeen%o§1§1?e?@ aa&%&ﬁl A0f 3eHeNdRN i3RI HAREE iageites

may have enormes or RNA genones (positive or negative strand). In 13
WO 2005/ o%@@fmwsg@@zﬁl 0BR8LByetzadiler Blcrnain e THENEEAT FatNEHIBHOR &F FEESt

ampl i ficat {nog[ﬁp uoﬂga ﬁqe@iﬁ 1@"(1?@ 1a9§ﬁ J@Ah, Q%&% 1& BReel ke 'Cfmc@mu}fioili rales bhRide

super prine nmeans r detection. Miltiple
anpl i 20catiiondwhsbel féxové Elaﬁbe uaaéueftbff nathre of hegutleisrieidohanshte njaips e largtiper

PnrJ: trr:s:)lselxss%ﬂlljr%%i%f ? o ?lgﬁltfl e% difLehsp tt,oncgzﬁpltlgmsl of gx u%eri & aﬁhﬁ&%oh O AR ABYIWELT | €

P an exp using various target
enri chmentbgrel merangdssdspta«aﬁgiame umnmbd fcu (eamommthd) lamnpbﬁcaﬂ!anl Bhe supevmidngerEymened

t hat i ncreased i cati u erived from negative
st rand Rl\lﬂsegléﬂgﬂgc}éje’&?&ﬁﬁ?té 103? 1§ lrag?f’ %%6 ‘Ofa'lmrreC% (geg}ﬁ%%&t rations. In one
enbodi nent, thascongent nas Idolﬂnﬁﬁr contn s ﬂa tBe mgsofOIMquxegbmaitmmdmh@
trat f th hment . | ar
R AT i e L e

RNA Vi I US@§gettsbcAfD UMe tQetk@Bdnmany pheeisnad ﬂaﬁ&@emﬂlﬁtchtﬁnmhmems oy bh&scd
remai ni ng nested prinmers in order tQ E) i\ﬁlde for initial anplification of a
poSi tive RNRIDUP EHES ICBRPPRMAERINST 37 ‘3(1%91 t&fom ¢ negative strand RNA. In

one enbodi ment pyj;f r‘[ﬁ@%ﬂhﬁc@ﬁ&{ bifob&atdIRA Masscebsehiwed emitmetNprimers are used
concentrations of tTarget anpl |f|cat|on priners are about _ 1.25 h% 32- f Id
b

greater tKE& tHe. dontentratdfonest eimgsineninRT@gE IR BPerale it R gnplified
4.1 136 18ro%lgcts, gach containing the target sequence: Fou/Rows Fouw/Rini Fin/Rout; and Fi/Ri.. The super

primer binding tag will be incorporated into any amplification product amplified using a target
enrichment primer comprising the super primer binding tag, such as the Fy, or Rj, primer in FIG.
1A. However, the super primer binding tag is not useful for exponential amplification by the
target amplification primers at this point since the super primer binding tag is identical to the

35 sequence of the target amplification primers. In order to generate a super primer binding site, the
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15 for Fout:F;u:Rout: R u: FSP: RSP, respectively. The ratios of the
individual target anplificaiton primers can also be varied with respect
one anoth ]0_42{h| s.asymetric variation has been shown to provide | ncreased

sensitivit "YHEdet ection step (see Table 4). In one &ift'ddranitess ‘B‘he

super priner incorporating the neans for detection is addeﬂil n a hi

concent r afPBHIGEHIT PIOHBCIS CHBFIME HisePH TR Pindingone mBibbM AR I PHEc R i

contai ns hh&mg%ﬁ @ﬁeéﬂ%ﬁe&ﬁih@nfuﬁtnﬁlmbﬁﬁo%%l@d athe 3mBRip i GBI FRONGE Piotdol on.
I ncreased anplification of the target sequences was og)served when t he

concent r afdishgedbelpapuiizepa mmﬁsstﬁsz%adp w1 tHatgHaws & MaRsrerative of Bs SERR PHEYEbN
of FSP. AR:@XEMR BEYthel ‘i’rgﬂlﬁcé%ﬂ g‘iioatﬁgts 10n 40 <Pl ok %ﬁef@? to 4sOBP eetdt Vldhmdner
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The ratios of the target enrichment primers (Fou, Fin, Rou, 81d Rjiy) used in the Tem-PCR
amplification method may be varied. Different pathogen genomes may have different target
enrichment primer requirements. As discussed previously, some disease agents and secondary

35 disease agents may have DNA genomes or RNA genomes (positive or negative strand). In
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respectively. The ratios of the individual target amplification primers can also be varied with

respect one another. This asymmetric variation has been shown to provide increased sensitivity
in the detection step (see Table 4). In one embodiment, the super primer incorporating the means

35  for detection is added in a higher concentration that the other super primer. In one embodiment
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and sensitivity when the super primer containing the means for detection is used at a higher
concentration because more amplification products containing the target sequence and the means
for detection are produced and available for detection. Table I provides one set of exemplary

ratios for the concentration of Fous, Fins Row, and Ri, as well as FSP and RSP.

15



| ength are stabl e enough to hybridize to their targets. In this enbodi nent,
the Fou, and Ro", priners are selected to have a |ength of 20 nucl eoti des
or less, while the F;,, and R,,, priners 30 (which in this enbodi nent
conprise tWE 28¢EFI3Pri mer binding tags) are at |east 30 tRTAGS20MUBPESt I des
in length. Therefore, the Fo,r and RO,,, priners are not thernmally stable
at 70-72C, nead dygcushal apidel trotarkstbripifretiaro ptielsr areansgét Hr thoweperentislhe
i ncreased f LS
are ther naJInI% Fté%l %ft%t% h_}%_geb% an% Tlhf B%U%E& |0§g§ét1%? ttdﬁ?hﬁ% %ﬁjjli%élﬁ t he
sel ective @tﬁpﬂedfaocmy on 8% epze dbhmuFjhomatdy Ryith apy knews Gﬁyllﬁlanldlszceteme@ngm

PR st e T B RGBS R e

created byImbe bampig tblﬂ@“&illp@l’pl‘lnml ﬂahﬂmg@pacsmttm ainp!é“maﬁm’rpwtﬂuqtmtprcahde efficient

anplification. produc i ncorporatin

t ar get enrqngﬂwg%t{on S;f:%chonst ﬁigna]l;l, ; tﬁigﬁ%ﬂu%me O?B}B t%‘r:t amﬁ{?‘batix_m prmg,hsdmﬁ/ ge seiecpsne (s
produce arsutincaeastchrading aztpabiﬂiuanm ithdr@al dighde Dmduclymemmtxmym n;gpctrfme istiper
primer bindi n

whi ch i.ncreases. t he anp unt of ex ent i
Dl 1 cattrig arHE S i P i ier Brois raptiter FopEh G Btited
anplificati OE Sﬂi@@lt@&;ﬂ@@eﬂnﬁlﬂwﬁﬁlspél@&iﬂﬁd ﬁggnﬁmﬂlﬁfrﬂ@)&icbmﬁes nfmf gl art. In
cont ai ni ng the_super pri i ng el ecti ificatiqgn is
acconph |.srfélaenxkp§' Rt ot ﬁ@éﬁ 5 Bh ﬁ%@@ﬂ l%@?@Pné@é@iﬁ#’ IEY IR H ATt he
need to U%%Z)Pm&jbvflﬂhel%tlﬁlldcﬂee&ﬁd qgl%;cn%l‘ibn' Rl ﬁﬁﬁrﬂelﬁﬁeﬁlﬁmﬂlmﬁtsﬂéh kd g pzﬂﬂ'ﬁlerase
anplification products of step ( are then subject to exponential

anpl i f i catiEhera écGiherryascwe. PeroPile o PrestrBeratien o ARSI i1t 4 gt

sequence adhditiphenr AMRCRF 4,0/tH 91 KBk hod thB @V i1 ReevED ﬁle%ﬁh&mfsq{av@pﬁ)@ﬂ@dtahw e
and specific nultiplex detection. The nultiplex def ection method used in

MAS conpl etniasd seieo! RAGR pide3CTapqaIditione et &k desiensd §vivae WHE Hanlkea CR method.
sensi tisvi ty . ang SRRE hlﬁd &l ﬁa)ﬁa{u@esqﬁ& 12084 8f ac@&ﬁblﬁsﬁl tﬁ@ob}éotst A ﬂ%ms%@%@l%ﬂ%s

Sensi tI Vi ty an SpeciTl1Cl are | ortant | ssues for successf ul
di agnost i ovauésie kngwndp fvﬁfe@@ktil mlthajﬁlagmom ¢rgbadisent, tfrmE»Twlf‘ﬁillwlé1Cé§<0@étf@@@ fign

nethod for, sl st MAS Ga0, PRl DRl LEED: AR OEIIANRh Alaiofidichf i

mul tipl ex “detecti on ke ire of e target sequences wll 1 n part
det er m ne amphiétdien whatieot ther sam&il # geigetd etredticon finstivs end  aFeycork anplliéicatioh

the target segu no ve--ho Y. Wt F . her.,
t he r eCIUI I;%a&?gxeﬁlgg%on\l}nises a {a 111811? atlglil tfun%ﬁ&m b%ﬁe()%g‘g‘l?&%ecg%}yﬂrﬁl%{ﬂ?é%l%?@p?Jl
hybri @bzi rag1pt1ﬁeatme patd ﬂuwdlm gmlmmbmg@tdr dmgtmlmhbastfaﬂw (i3 exyamsn @ sscriFoen- 30

G agnost  rtt AR il i B B TR S EER SUme D B emaor
agent, theomphiihdh €t amab Icf,r{tlﬁ@t(taﬁg_{&t smchbeniless g}‘lfeﬁhlr&gs itﬁatosgi,clhtom;s tnhﬁ!ltesase
agent do dort-ang s i GHENGE! RETBb0Y Lo EhaE an Py et BEETaT Wy Be

used. Howew@plete cfycte@e(nt)aereg@m z&ﬁ;ﬂﬂﬁ@ﬁ@ﬁrea@[ﬂm doﬁﬂp@@mg@ Sb@e3-sxh eRslinge(target
honol O(F:l w th one anot he nal st eps ncogqp’)'?l{ﬁ(gt ed | t he
ex

mul ti BP ex @B Bh 1§t“é50 t’%?mé@fcﬁt aac%{’q ondP 38|S‘§‘€Pifsrﬁtr§e9t%5 ket oend

honol ogoug)3eYUeRE /S 1ca$i02 tcBﬁ’abio‘%d"@ydk%q Bidi@shis 88 | §-4y i dodhpBid csP@E iahdl Gt Sinar e
obt ai ned. For exarrpl e, in di agnostic test to determ ne the presence of

one or rmﬁéte’éﬁ“ﬁbl3émﬁl}|‘é$€c7tzl(ae pol ynorphisns in the alleles of an 30

i ndi vidual , di 5RetHhyRRIdiZ 8ld %{g@man&h 0&: abk8od & BEQYiiHand Besek il 8d
allelic discrim natl on required to speci f| cally detect target sequences

di £ eri ngnbsiciontig obthe disetecmeaidad/or seopndaey disense agent is not DNA. Step (i) allows for
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lower temperatures (50°C) the PCR enzyme function is only competent to carry out the reverse
transeription reaction, but at higher temperatures the PCR enzyme function is capable of
polymerase function. Incubation of the PCR enzyme function is required fo relieve the inhibition
of the polymerase function. The first amplification in step (iif) is designed to allow the target

35 enrichment primers to hybridize to their targets and prime the target enrichment step. As can be
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35  length (40 nucleotides) to complementary sequences in the initial set of amplification products
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30 individual, direct hybridization may not be able to provide the required allelic discrimination
required to specifically detect target sequences differing by only one nucleotide. In this case, an
indirect detection method may be used to add additional discriminatory power.
FIG. 2 shows an embodiment of the direct detection method. Amplified nucleic acid (1)

containing a target sequence (6) from a multiplex amplification reaction is provided for detection

35 (the amplification process may be the Tem-PCR process described herein). Reporter
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35  Denaturation, in this and other steps referred to in this disclosure, may occur by heating to a
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means for second signal generation (10) may be directly conjugated to the amplified nucleic acid
product as a component of the detecting means. The means for second signal generation (10) is
added to the nucleic acid-reporter oligonucleotide complex and incubated to allow for binding to
form complex (II). In one embodiment, the incubation is for 5 minutes at 52°C, although other

35  times and temperatures may be used as is known in the art.
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generation (such as a color coded Lum nex bead). Therefore, by determ ning
the identity of the neans for second signal generation, the identity of
the target sequence can be determi ned, which wll allow the identification
of the di S¥ASEIHGER? or secondary di sease agent. Ther ef orRGT/UHRB04/033818
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reporter Bq ‘a%%’lﬁ’lﬂagﬁ‘?ticdérs"h@’éc)a eroé’e‘l“ﬁ%rfg§ﬁdlé13’3{cﬁl *Elﬁ? THEPIAER o usphe In one

reporter ehbelinggnueleohi de iRy nbecagdesh aty B¢ kﬁ'[ialslh%ﬁﬁue REWEMAEsatibh on a
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aci d. ThestEpsmpert of PoBritielce sEnCHEs ofispclspifly PAR beapgirlly ?seéfe{u%ébg kngWBugh
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may be welkEded bstibh seoond pigwd eanctXir@S@)anand tiesolrdified nm@elngm@lp@rycq@mc“amgethe

separatio ﬁ%%fb I%SSIgng o(fl{ﬁes gcg:()ﬁ%l) %%Eal ﬁ{e ﬁ(ranttﬁ rg?\{% ia%t %Q@&%H&dand the
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condi t i ondistage agdne/afs:endldnse drseepsomgert 9 Hetgmnu@d ebt mdelte@m’kae efbodikal; et reporter
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signals are pmduced one spatial and one non-spatial. Therefore, the second signal produced by
the second signal generating means will signal binding of the target nucleic acid to the reporter
oligonucleotide. In an alternate embodiment, the biding of the target sequence to the reporter
oligonucleotide may produce a detectable change in the characteristics of the reporter

35  oligonucleotide (including but not limited to changes in electrical properties such as
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15 as di scussed above. The neans for collection (20a) is mxed with the
reporter oligonucleotides (2a) remaining in solution. The neans for

col l ection conprises a cRT (22a) and a neans for second signal generation
(10a) . TheVERMYZ#EY of the means for collection (20a) iMdKeVUBPSAHFER t he
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30 the length of the hybridization domain on specificity and sensitivity), a nucleic acid sequence
termed the region tag for hybridization to the means for collection, and a means for first signal
generation. In one embodiment, the region tags on the reporter oligonucleotides are unique for
each hybridization domain. In other words, a reporter oligonucleotide having a hybridization
domain that binds to target sequence “A” and a reporter oligonucleotide having a hybridization

35  domain that binds {o target sequence “B” will have different region tags. The means for
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20 agents, as well as the nucleic acid sequence of the reporter
oligonucleotide (designated De). In Tables 2 and 3 the F;, and R priners
contai ned the super priner binding tag. Table 2 also provides the GenBank
accession‘HG#ﬁ@WESW%r the nucleic acid sequence of the di¥eHE®R0aHEE18and
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magnetic bead (such as the Dynal270 magnetic bead) conjugated to streptavidin and the means
for detection (3a) is a biotin label. The means for purification (9a) is added to the amplified
nucleic acid (la) where it binds the means for detection (8a) to form a nucleic acid-means for
purification complex (complex I). Complex I is washed to remove the unbound nucleic acid and

35  the remaining components and isolated using separation techniques known in the art and
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differentiation (using the appropriate detection oligonucleotides) of a
variety of strains including, 25 but not linmted to, Serotypes 3, 4, 7, 14
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The first and second signal generating means are selected such that the first and second signals
can each be detected in presence of the other. The means for second signal generation and the

produced second signal are used to determine the identity of the target sequence (6a) bound by

35  the reporter oligomucleotide (2a). The means for first signal generation (10a) and the second
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RT- PCR enzyne preparation. An RNAse inhibitor may al so be added at a
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sequence was ection s esi gnat ed Lum Bl ank)
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i rr;rgl c3t edlefl‘éfieﬁ (gglse negatwepresults %01 t%e ‘Cs’econ a ~gjlghseas@ agents, one regloi oq“ n%le}ctl%ld from

each of the respective nucleic acids was amplified and detected. The target enrichment primers
listed in Table 2, in some cases, may be used to detect multiple strains of a pathogen. For
example, the target enrichment primers used to amplify influenza A produce amplified nucleic
acid containing a target sequence sufficient for the detection and differentiation (using the

35 appropriate detection oligonucleotides) of a variety of strains, including, but not [imited to,
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As can be seen in Table 4, the detection oligonucleotides specific for a
gi ven di sease agent or secondary di sease agent specifically bound to the
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30 oligonucleotides conjugated to Lum nex beads was hybridized to th

RT- PCR r et nadriirpiteat todﬁ@mtmg 3 Acludé apéap) @eéch *ﬁ‘ﬂé‘dﬁ%@%‘? SURPE b‘ﬂ%ﬂlgnlér e
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30 Bateroviruses also include different genera such as coxsackie viruses and echoviruses. These
viruses are all associated with respiratory infections. For the detection of various members of the
enterovirus class, a series of target enrichment primers were designed that produces amplified
nucleic acid containing a target sequence sufficient for the detection and differentiation {using the
appropriate detection oligonucleotides) of a variety of strains of: thinovirus including, but not

35 timited to, Ts, la, 1b, 2, 9, 14, 15, 16, 39, 49, 50, 85, and 89, coxackie virus A, including, but not
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hybr|d|2|ﬁ8 g‘the target sequence being detected. Exanple 3 In Exanples |
and 2 abo¥egsmgally 1 nucl eic acid sanple was added to each reaction (al beit

in the presencg of tar et _enric mer ecific for S) .
Tabl o 7" shows P LB mElty e Rcabe dihcae BRgtt ik R T wice R BRERS
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sanpl e for X..a ficat subsequent . det ect.i on I n thi
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wer e incl iﬁche@phﬂate 18R€bn %@’Eh@ ﬂle%ﬂfﬁ@té’ﬂnlx’fbﬁﬂ?ﬁqeﬁﬂp@eme@[Tﬂrszfd Zlartaﬂ; ﬂiﬁlecﬁ) rion@r s
and nucleic acid fromthe indicated pathogens

i ndi cat e VHB I@ese o &R géﬁﬁl&f‘gﬁiﬁiaa’éor’d%%secéflé“fé OahFeq ﬁ@chmé{]@%tﬁ tlfi“b’r%kafws

det ecti ongteRq (NOhfke 5 IT@J eagﬁtaﬁ&ﬁ' iRl dng PReH 80 tch RS 115 B G fo€ RTFBCH hey be
target sequences for organisns listed in Table 3 were included

in eagh derdcte cfﬁllcrvéaz:avrmgmwmaﬁ élS?q"lél thegample. FompgrDBESFappayas prepared
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acid added to e fication conditions _and nultiplex
det ect i oneask rdéITé’arthffr @canlﬁ@it: nag oflpempis s it Fakkeripatdheratios specified in Table 5, and

RT-PCR enzyme preparation. An RNAse inhibitor may also be added at a concentration of 5-10
units/reaction if desired. The nucleic acid sequences or portions thereof containing the target
30  sequences from each disease agent and secondary disease agent sufficient for amplification were
added to individnal reaction tubes containing the RT-PCR master mix. A RT-PCR blank was
prepared by adding RNAse free water o one reaction tube in place of nucleic acid template. 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

35 comprising a first 3-step cycling (target enrichment)- 1 minute at 94%C, 2.5 minutes at 55°C and 1
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Rows 3-5 (designated Blank 4:1:8:16, Blank 4:1:8:24 and Blank 4:1:8:32, respectively) represent

30 amplification negative controls where the specific nucleic acid sequence was omitted but the
primers for amplification of each specific target sequence were included at the indicated ratios.

As can be seen in Table 4, the detection oligonucleotides specific for a given disease agent

or secondary disease agent specifically bound to the nucleic acid from that disease agent or

secondary disease agent in the presence of multiple amplified target sequences. This result

35 indicates that the target enrichment primers amplified the correct target nucleic acid sequence in
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not include template. The background signals are used to determine the cut-off values for a
positive reaction. It a multiplexed system, such as the MAS utilizing TemPCR, 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

35  oligonucleotides onto the bead sets; the efficiency of target amplification i the multiplexed
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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
20 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
primezs 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 io amplify the target sequence as described and the appropriate detection
25  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 muliiple
30  pathogens were included in a single sample for multiplex amplification and subsequent detection.
In this example, target entichment 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 oligomucleotide detected during the
multiplex detection step (note that detection oligonucleotides specific for the target sequences for

35 all the organisms listed in Table 3 were included in each detection reaction} while the rows i
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A. A21, A24; Coxsackie Viruse B: 84. 85: Echoviru:s 11.20. and 25. 34 WO
2005/ 038039 PCT/ U82004/ 033818 3 5 ))CCNOU.ty O O Oa O EalC O
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HUUU FUUCCC (o7
C7HCCHiEL(JV$HFHUCCUHCCCCCCCCFCCCCry CrIHUUrrU~~C7CD
HC/ HH Sample 1 is a negative control where no template nucleic acid was included in the RI-

5  PCR reaction. Sample 2 included three pathogens, SARS, CPN, and INFA; Sample 3 included
ADV-7, RSVB, and INFB; Sample 4 inctuded PIV-3, CPN, and INFA; Sample 5 included ADV-
21, RSVB, and INFB; Sample 6 included RhV and PIV1; Sample 7 included SARS and INFB;
and Sample 8 included ADV-7 and PIV1. The cutoff values shown in Table 6 were used in this
Example and values higher than the cutoff were highlighted in Table 7.

10 The results show that TemPCR correctly amplified the correct farget sequence from each
agent and that the amplified target sequences could be detected to provide an accurate and
specific readout of the agents present in the sample. As one example, in row 2 nucleic acid from
SARS, CPN and INFA was added to the amplification reaction. In the presence of the target
enrichment primers specific for all the agents in Table 3, the TemPCR method using the primers

15 disclosed correctly amplified the correct target sequences. No modification or optimization of the
TemPCR amplification conditions was required to obtain correct multiplex amplification of the
three agents. Importantly, the same set of TemPCR multiplex amplification conditions allowed
the specific detection of a variety or of agents using a standardized amplification protocol. The
TemPCR method described is highly specific and can detect specific pathogens in various

20  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

25 assay repeatability, at each of the four concentrations, triplicate samples were prepared and
analyzed. Certain samples, such as ADV4 and RhV, 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.

30 For each 1ml of the spiked sample serum, 200ul 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 50ul RNAse free water. A volume of Sul from
this elution was used as template in a subsequent TemPCR reaction, Therefore, if the starting
concentration was 10* pfo/ml, the TemPCR amplification reaction included only about 200 copies

.35  of pathogen genomes. Similarly, at 10° pfu/ml level, only 20 copies were included in the reaction
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15  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 sepazate reaction tube and the
complete mix of primers specified in Table 3 was added along with reagents for RT-PCR. The
primer rations nsed in this example were 1:1:1:1:10:40 (FourFin:Rin Rou: FSP:RSP).

20 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 envichment)- 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

25 minutes at 70°C; for 6 complete cycles, preferably 4-8 complete cycles; (iv) second amplification
reaction comprising a third 3-siep 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

30 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

35 be seen m Table 9, the TemPCR method utilizing the alternate amplification strategy provided
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more of the following: at least one set of primers to for the amplification of target sequences

from a disease agent and secondary disease agent in sample from an individual suspecting of

hatboring the disease agent, reagents for the isolation of nucleic acid (RNA, DNA or both),

reagents for the amplification of target nucleic acid from said sample (by PCR, R1-PCR or other

techniques known in the art), microspheres, either with or without conjugated capturing reagents

15 (in one embodiment, the cRTs), target sequence specific detection oligonucleotides, reagents
required for positive/negative controls and the generation of first and second signals,

All references cited herein (including articles, patents and url addresses) are incorporated
by reference to the extent allowed. The references discussed herein are provided solely for their
disclosure prior to the filing date of the present application. Nothing herein is to be construed as

20  an admission that the inventors are not entitled to antedate such disclosure by virtue of prior

disclosure. The following claim is appended for the purpose of foreign priority only.
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Table 5. Description of the included pathogen taraets and detectable strains.

3
Z

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

SARS3 N gene

FITRT, N2, e, oMz, THaNG,
HANB, H4NE, HEN1, HoN2, HEN3,
2 {influenza A INFA NS gene HGN1, HBN2, HEN4, H7N1, H7N2,
H7N3, H7N7, 47N8, HoN2, H10Nb,
BN HAINS A ANG

3 {influenza B INFB NS gene

4 [Adenoviruses ADV Hexon gene Type 3,4, 7, 14, and 21.

5 |Parainfluenzal PV N gene

6 iParainfluenza3 PIV3 N gene

7 |Respiatory RSV NS gene RSVA and RSVB
svnevtial virys

8 M. pneumoniae MPN cytadhesin P1 gens

g {C.pneumoniae CPN Uridine Kinase gene

RAOINOVIFIS 13, 10, 2, 9, 14, 15,16,
: . 39, 49, 50, 85, 89; Coxackie Viruse
10 | Enteroviruses ENT  |SUTR ArA21, A24: Coxsackie Viruse B:

84, B5: Echoviru's 11..20. and 25.
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Pl V3Ro CAGGICACTTCCAAATATCC

I nf A | NFAFo TGCAATTGGGGTCCTCATCGG | NFAFI
| NFARo AAACGAGAAAGITCTTATCTC

RSVBFo AATAAGAATTTGATAAGTIGC RSVBFi

CAGGCCACGTTTTGTCATGCTTTCTACAGGTTAGCTAACGA  SARS2Ro
TACATTGCCTW B EARAAEIZTTGAC SARS2RI TTCTTI(GCGTTATGTCTCTGAGCA?FM@QAM*IS@MGCATC

TTCTTTGCGTTATGTCTCTGCTGTAGAAAATCCTACCT' GG SARS2Fo ATGCCTAACATCGCTTAGGATAATG
SARS4F0 ACAATGCTGCCACCGTGCTAC SARSAFI

SARS2Fi

"FTC, TTTGCGITATGTCTCTGITTGACAATGAACCCATCTG Pl V1IRo GITCTTTCATACTCCATGIC
Pl VI De GCTGATGICAAGTATGIGAT PI V3 Pl V3Fo TCAATGGCTTATGCCAATCC PI V3Fi

CAGGCCACGT TTTGTCATGCACAACAAATGGAAGTAATGC Pl V3R
TTCTTTGCGTTATGTCTCTGCTCGICTTAACCACAAATC! C

RSVADe GGIGCAATTCACTGAGCATG PIV 1 PIVIFo AGTATCACTCCl ' TGCAATGG PI V1Fi
Pl V3De CTAAAACGGCAAAAGTATGG

TTCTTTGCGTTATGTCTCTGCAATGCTACTTCGTCATTGIC  RSVBRo TGCT' TTGGCTAATGCATTGG
CAGGCCACGT TTTGTCATGCATCTCACTACAAACGGTGTC Pl V1R

TTCTTTGCGITATGTCTCTGCAATGCTACTTCATCATTGIC  RSVARo TATGTATCACTGCCTTAGCC

RSVADe GCAGCAATTCAI' TGAGTATG RSV B

CAGGCCACGT TTTGTCATGCCCTCAAGGAACAACATTGCC  SARS4Ro TAGCGCGAGGGCAGITTCAC

SARS4RI TTCTTTGCGTTATGICTCTGCCGCTAGCCATTCGAGCAGG  SARSI De

TAGAGGGECTGICATGCAACT SARS2De GTGAGATGGTCATGIGIGEC  SARS4De
TCA1' CACGTAGTCGCGGTAA RSV A RSVAFo AAGAATTTGATAAGTACCAC RSVAFI

CAGGCCACGTTTTGTCATGCACTCCCTTGGTTAGAGNf GG RSVARI
CAGGCCACGT TTTGTCATGCACCTT" 1TCAATCAGAAATGG  RSVBRi
CAGGCCACGTITTTGICATGCl TGAATGGAATGATAACACAG

SARS1Ro TTGCATTAACTCTGGTGAATTCTG SARS1IR
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WD 2005/ 038039 PCT/ US2004/ 033818 39 | NFARi

TTCTTTGCGTTATGTC | CTGGTTCTCGCCAT' TTTCCGTTTC | NFADeC TCTACAGAGATTCGCTr GG

I NFB _ | NFBFo AGICT' TATCCCAATTTGGIC | NFBFi
CAGGCCACGM 9 RHF 8T BEAGAGCACCGATTATCACCAG  TNFBRi PCT/US2004/033818
TTCTTTGCGTTAFGTCTCTGCATGTCAGCTATTATGGASC | NFBRo AAGCACTGCCTGCTGTACAC

| NFBDe TTCCACAAAACAGTAATAGC MPN _  MPNFo ATCACCTTTAACCCC M/GG MPNFi
CAGGCCACGTTTTG TCATGCCGGCTT' TGGTTTGAGTGGG MPNRi
TTCTTTGCGTTATGTCTCTGCGCGGCACGAGTAAAACGEC MPNRo TGCAACTGCTCATAGTACAC MPNDe
TGCACCCCAACAGTGAAACG CPN  CPN 5 Fo GAAATTTATAGAGCCGACTCG CPNSFi
CAGGCCACGTTTTGTCATGOGCTGATATCATTGTACATGG  CPN5Ro  GTTGACCATATAATACGTCTC
CPN5Ri TTCTTTGCGTTATGTCTCTGGCTTTCCAGGGCATTCTC CPNSDe  ACCGACAAAACGTAGTAACA
ENTV CVA2 Fo CAAGGTGTGAAGAGCCTATTG CVBEV Fo CAl' GGTGCGAAGAGICTATTG RhV2
Fo GTGAAGAGCC( GC) CGTGT_GCTC ENT3Fi
TTCTTTGCGTTATGTCTCTGAGTCCTCCGGECCCCTGAATG  ENT3RI
CAGGCCACGTTTTGTCATGCAAACACGGACACCCAAAGTAG CVEV Ro ATTGTCACCATAAGCAGCC | hv2
Ro _ TAI ATATTGTCACCATAAGC CVEV De GITAGGATTAGCCGCATTCA RhV2De
GTTGGTCCCATCCCGCAATT  ADV ADV3- 3Fi CAGGCCACGTTTTGTCATGCCCCATGGATGAGCCCACCC
ADV3- 3Ri TTCTTTGCGTTATGTCTCTGGECTGGT' GCACTClI GACCACG  ADV4- 3Ri
TTCTTTGCGTTATGTCTCTGGC TGGTGCACTCGGACGACG  ADV14- 3Ri

' | TCTTTGOGTTATGTCTCTGGCTGATGCACTCTGACCACG  ADV3- 3F0  AGCAACTTCATGTCYATGGG
ADV3- 3Ro GTGCGCAGGTAGACGGCCTC A. DV14- 3Ro GTACGCAGGTAGACTGICTC ADV3- 3De
GCTTTATCTTCTTT"" | ' CGAAG ADV4- 3De TCTCTATGTTGTCTTCGAAG ADV14- 3De
GCTTTATCTTCTCTTCGAAG

1030-1011
1034-1052
1016-10335
983-1002

1052-1033
1131-1150
TI7-736

436-435
384-403
910-929
955-974

AATACT

T,

TCATGTCCCT

CTGTC
TTCTTTGCGTTATETCTCTEGGCAAGTCAACCACHGCATTIC

GRAGTGCTGGCRGGTCAAGCA
GAGTTTTGGCTGGCCARGCA

4N
TTTTETCATGCATGTACTACAACAGTACTGG
T
GEETACTGGLCGETCAGGCC
TTEGCCGECCAAGCA

GGETGCTIEECTGGCCAAGCA

T

TTCTTTGCETTATGTCTCTGETTG

CCTTGATGACATAGARGRAG
AACAGACCCAAYTACATTEG
GACAGTTCHGTGTIT

CAGGCCACG

TA
GAGT

BR1
INFBDe
Adenovirus

[

ADVEO

ADVFL

ADVRO

ADVRI

ADV21De

LADV3De

ADV4De

ADV7De

ADV14De
FSP- CAGGCCACGTTITGTCATGC
RSP- TICTTTGCGTTATGTCICTIG

Super primer sequences

AF542122
AY008279
AF542]29
AF542122
AF515814
AB018425



Superprinmers FSP CAGECCACA TTTGTCATGC RSP TTCTTTGCGITATGICTCTG WO
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' SARS4Fo ACAATGCTGCCACCGTGCTAC

SARS4FI CAGGCCACGTTITTGTCATGCCCTCAAGGAACAACATTGCC
SARS4Ro TAGCGCGAGGGCAGTTITCAC

SARS4RI TTCTTTGCGTTATGTCTCTGCCGCTAGCCATTCGAGCAGG
SARSIDe TAGAGGGCTGTCATGCAACT

SARS2De GTGAGATGGTCATGTGTGGC

SARS4De TCATCACGTAGTCGCGGTAA

REV A

RSVAFo AAGAATTTGATAAGTACCAC

RSVAFI CAGGCCACGTTTTGTCATGCACTCCCTTGGTTAGAGATGG
RSVARI TTCTTTGCGTTATGTCTCTGCAATGCTACTTCATCATTGETC
RSVARo TATGTATCACTGCCTTAGCC

RSVADe GCAGCAATTCATTGAGTATG

RSV E

RSVEBFo AATAAGAATTTGATAAGTGC

RSVBF: CAGGCCACGTITTGTCATGCACCTTTTCAATCAGAAATGG
RSVBRi TTCTTTGCGTTATGTCTCTGCAATGCTACTTCGTCATTGTC
RSVBRo TGCTTTGGCTAATGCATTGG

RSVBDe GGTGCAATTCACTGAGCATG

PIvi

PIVIFo AGTATCACTCCTTGCAATGG

PIV1Fi CAGGCCACGTTTTGTCATGCATCTCACTACAAACGGETGTC
PIVIR1 TTCTTTGCGTTATGTCTCTGTTTGACAATGAACCCATCTG
PIVIRo GTTCTTTCATACTCCATGTC

PIV1De GCTGATGTCAAGTATGTGAT

PIV3

PIV3Fo TCAATGGCTTATGCCAATCC

PIV3Fi CAGGCCACGTTTTGTCATGCACAACAAATGGAAGTAATGC
PIV3Ri TTCTTTGCGTTATGTCTCTGCTCGTCTTAACCACAAATCC
PIV3Ro CAGGTCACTTCCAAATATCC

PIV3De CTAAAACGGCAAAAGTATGG

InfA

INFAFo TGCAATTGGGGTCCTCATCGG

INFAFi CAGGCCACGTTTITGTCATGCTTGAATGGAATGATAACACAG

INFARo AAACGAGAAAGTTCTTATCTC
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MPNFo ATCACCTTTAACCCCTITGG

MPNFi CAGGCCACGTTTTGTCATGCCGGCTTTGGTTTGAGTGGG

MPNRi TTCTTTGCGTTATGTCTCTGCGCGGCACGAGTAAAACGGC

MPNRo TGCAACTGCTCATAGTACAC

MPNDe TGCACCCCAACAGTGAAACG

CPN

CPN 5 Fo GAAATTTATAGAGCCGACTCG

CPN 5 I CAGGCCACGTTTTGTCATGCGCTGATATCATTGTACATGG

CPN 5 Ro GTTGACCATATAATACGTCTC

CPN 5 Ri TTCTTTGCGTTATGTCTCTGGCTTTICCAGGGCATTCTC

CPN35 De ACCGACAAAACGTAGTAACA

ENTV
| CVA2 Fo CAAGGTGTGAAGAGCCTATTG

CVBEV Fo CATGGTGCGAAGAGTCTATTG

RhV2 Fo GTGAAGAGCC(GC)CGTGTGCTC

ENT3 Fi TTCTTTGCGTTATGTCTCTGAGTCCTCCGGCCCCTGAATG |
ENT3 Ri CAGGCCACGTITTGTCATGCAAACACGGACACCCAAAGTAG
CVEV Ro ATTGTCACCATAAGCAGCC
RhVZ Ro TATATATTGTCACCATAAGC
CVEV De GTTAGGATTAGCCGCATTCA
RhV2 De GTTGGTCCCATCCCGCAATT

ADV
ADV3-3Fi CAGGCCACGTTTTGTCATGCCCCATGGATGAGCCCACCC

ADV3-3Ri TTCTTTGCGTTATGTCTCTGGCTGGTGCACTCTGACCACG
ADV4-3Ri TTCTTTGCGTITATGTCTCTGGCTGGTGCACTCGGACGACG
ADV14-3Ri | TTCTTTGCGTTATGTCTCTGGCTGATGCACTCTGACCACG
ADV3-3Fo AGCAACTTCATGTCYATGGG

ADV3-3Re GTGCGCAGGTAGACGGCCTC

ADV14-3Ro | GTACGCAGGTAGACTGTCTC

ADV3-3De GCTITATCTTCTTTTCGAAG

ADV4-3De TCTCTATGTTGTCTTCGAAG

ADV14-3De | GCTTTATCTTCTCTTCGAAG

Superprimers
| FSP CAGGCCACGTTTTIGTCATGC
RSP TTCTTTGCGTTATGTCTCTG
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target sequence tBIBES deipplocaed praniaiey abipgst piei targeti sorenesagd ﬁti@ofélh@isewﬂd
conditions for sajgd: gt ARPLhnt &%Eér?@olﬁﬁﬁﬁ%'apﬁs §'léﬁ@atf“ps"ﬁusu ef Bmdil vikdin
anplification reaction generates a plurality first anpli i dat ! on pr oduct s,
wherein at |east %%gﬁelF%SP@W'IzﬁtOttﬁéseﬂWg(t Ofaqmquﬂiedam@mpbf eﬁl@emrr@tsrmdﬂlw at

| east one conpl egmatorafe sE&ﬁd%Hipgf tm%&'crfﬁ&n@nf‘ﬂ]nﬂ&sg 1sF %[r?@‘ elfld)£ Wb at

| east one super primer binding site; and b. secon fication
reaction using super primer binding tag cotrespondmg to lhe sequence of the othex of the target

ment

amplification primers, the first and second super primer binding tags being different
from one another but identical for every target sequence to be detected; and

iv) amplification reagents and conditions for said first amplification reaction such that
the first amplification reaction generates a plurality first amplification products,
wherein at least a portion of the first amplification products contain at least one
complement of the super primer binding tags thereby forming at least one super
primer binding site; and

b. asecond amplification reaction using

i) as a template, said portion of the first amplification products containing said at least
one super primer binding site;

i) said first pair of target amplification primers binding to said super primer binding
sites on said portion of first amplification products; and

iti) 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.

2. 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 F; primer containing



i) as a tenplate, said portion of the first anplification products
containing said at | east one super prinmer binding site; ii) said first

pair of target anplification prinmers bi Qgi ng to said super priner binding
sites on said portion of first anplification products; and iii)
anplification reagents and conditions for said second anplification
reaction such ghaty oI RE p8REOBHR t Lyeal ity
second anplifi catﬁlltso% pEr 8§uc ts gn%%%llrﬁ:% Rgﬁlde?%&lg%lggl qgﬁgéﬁg(?égﬁ g)elgﬁgnce
2. The met hod baxding|tag and saigdiiest paisef t@tgcftlamshﬁqaapmplmﬁer‘é emgetseseni SFdmdeMSPpri ner s
conpr ises @ RTh@%thogoE clabth N Blere §a% ‘fslrsiS %gzggm?ﬁr'e&?@é%t @ro%q;é 1@@'&1&1:&?1%%16

primers conprises a primer contalnin r- prinmer binding
tag and a R, peduatse afdhe HPRisng thhfethsef‘tSBrhintsupetcmpplbmert ofbhm@rshguneag’nalnd

said first pa'bf dfile ¢ | @xﬂ%‘ic{,\ﬁgﬂﬁ& 'aﬁ:cﬁlth% ?&o{?& %@%r I?mﬁé%%ﬁ’x{&@beé%%? Egﬁt@éﬁﬂca@ t@spi- .

3. The nethod of e said Tirs rimer
identical to ﬁlt?éeq@mméﬁ@d{&i’fSucm@atﬁ&DRSIUblhdStthmomm@ndﬁSEf thé sedend shper primer

conpl enent ofb N hdo St imer binding tag on said F; primer and the
second super In | mEr gbql%r?gilﬁq@&{lggron R, is identical to the sequence of the

RSP such that Thhme@@boftnlmm wme bolpbibmEerch of the st pcafiiatesiepeehupni pramers
oI nding 129 O Sl FonP il Wlup chnsidh ¢ ffe}dwdjm?czeo%a&' 30 ALSiblnd angg h of

each of the first pair et enr ment romt he
group consi st padeotifles. 10- 40 nucl eotides, 10- 30 nucl eotl des and 10- 20

nucl eot i dejs he E@&oﬁ'%% Qﬁgn qfwﬁ:elr@ h@lén Yﬁ‘lg{ &k B? }!e s@ EB p% r O?Q%getoeiu 1&%1&

second pair ‘target enrichment s Sel'ecte

consi sting of primeys 40setpgist doti tliegroum(bomtlnglof é@t@d@sieams m@ﬂmclﬁmee@md des.
6. The nethod;@bg GlalMuk where the length of each of the first pair of

t ar get enrlchrrent rinmers is 10-20 nucl eotides and the | ength of each of

t he second: paithe methedeigéimdmwlieshibrelensthof eneh of the firsgprit of ta@etvuddhawni mhvgers 7.

The nethod of 15%)%%2‘16&4?1@5 %ﬁt@%le{;%ﬁ'?l‘&c}% tﬁ%@o 1 qg'ﬁ%?ta%li %&ncﬁr@lér{t gﬂIne G get

anplification prinmersis ot es an t he
second pair of0 tddgueledivies.chment pr| mers is 30 to 40 nucl eotides. 8. The

met hod of ocl aif el ELE e zt‘%egéf %tl‘?laf@z{éh o@ﬁﬁe”ﬁ&?gzﬁ{ &f %E%?%%hf?ctah& | ow

concentrat| on an e target anpli lon priners ar rese
concent r at i onprimers 1IShl@ Herdslsdtidsh apd Ehemratmvbfeﬂa@l efahelsdcoml mn@émﬁaﬁmldmms a

concentration,af..0; %%o%ﬁ&&l ¢ M and said high concentration is a
concentration of 0.2 e% I%[M 10. The nmethod of claim 1 where the

target enfi chhmmepod n@fr Slaall’f d prheweie fatzeh couvhownt pamiesnaret praseni $t motow
suffi cient fogo exnonenilidle tgrgpta'rrfé)'hﬁ@attlog Brifiles LRl A GEL nORANRAGR BRI the

target arrpllflcatlon rinmer rese at a‘concentration t
suf fi ci enf: f oFheany talam 8 whape Baflql boat ¢opeengrptiarhie atcanqgetativepliéfee rMIw 0.The

et hod of - cl aiaha YAPLEn EAEIQiol N8 SALOELiGENFDSNPRL PLATEr's [ 5 used at

the sane concentratio cllaim1l where at | east one of
t he t ar getlOenkhccheiber ofptidippelr whers thesterpetagnrighmérit ghioerscon peant at 4 emnceiy@iion he

other target @pri %U@lﬂﬁcigﬁti 1035 I’e§ponential amplification of the target sequence and the target

amplification primers are present at a concentration that is sufficient for exponential
amplification of the target sequence.

11. The method of claim 1 where each of the target enrichment primers is used at the same
concentration.

12, The method of claim 1 where at least one of the target enrichment primers is used at a
higher concentration than the other target enrichment primers.

13.  The method of claim 1 where each of the target amplification primers is used at the same
concentration.

14. The method of claim 1 where at least one of the target amplification primers is used at a
higher concentration than the other target amplification primer.

15. The method of claim 14 where said target amplification primer at said higher concentration

comprises a means for detection.



13. The nmethod of claim 1l where each of the target anplification priners is
used at the sane concentration. 14. The nethod of claim 1l where at | east
one of the target anplification primers,is used at a higher concentration
than the other target anplification priner. 15. The nethod of claim 14
where said target anplification priner at said higher concentration

conpri ses g MERBMIRY ofl@higCt WRle 118 Condlons T&%arﬁ%ﬂgﬂpmmﬁ&@r‘eﬁetﬂonwﬁﬁrﬁsetahe
conditions for said first anplification reaction conprise at |east two
conpl ete cycl é&sidrogonplpgetclermiidnatimoigmsserscenand he cadiint foomid fsprdai d
second anpl i hinpAtidaBh RFREQSSnpAIPR Rstalyol ERN et Vé?ci@soﬁplaelra%ef:){ﬁt)ﬁ%af?&n
target anplification process. 17. The method of claim 16 where the target
enri chnment pr &t&&$%: conprises the following conditions for anplification:
0.5 to | mMmnuyge atetd- %tmh@“ﬁe:@ R RSt Anriafln Qe GrRBd cgu‘éngé% thd fiRAE at
70-72C and the target anplification procCess CO@)I’ISES t he S%M%{g

condi ti ons fﬁ?“d&h}ﬁ{; {or peplificgtien: 95 t?é)"B’G‘i%@c%r?d dt2 @m@uteisi 5t005 Eotds at
50-55C and 151t,9nd0at BELANGhdhe t%?g@t arSificdR Qb Bse@kl@'fﬂ‘ldm“@&ﬁ@n&)n&e

conditions for said first anplification reaction conprise | east

conpl et e cycl &8 Wirlifeatigpgbt ekt pehrisit 9fioddste HEnweeds Iﬁbé@rﬁs ?mﬂldc%ﬁﬁ’l %1 e
cycles of a sgbgediiyye anplification process and the conditions for said
second arrpl ification process conprise at |east two conplete cycles of a
target anpli f TeabrBpd prdrwssvherothe ronditinat frogaid firg paplificagonadtien eperrisarget

enrichment preeesso Q&ffﬂ?étb §}Q§estoh§laﬁ & LW RGNt p?(Q;@Q' aTnH %@ast Wo c%mﬂle'té( dyeRt hpn:
0.5to |l mnute at. 92-9 . m nut es at 1 mnute at

70-72C, the sé|5@%%“r~f¢7émah%qar?li E‘é‘?qsbﬁ“%ﬂ’ﬁéé%@t‘%ﬁrfﬁ'r i;a:t,CbgccenWeamdlﬁcawnrfgocess

condi ti ons f@fm[ﬁﬁ@ht‘i{fzdsﬂ%'c@ﬂ le2yd1& 3R (SEGARPBAGkIoP R4S 1 to 2 mnutes
at 70-72C and t he target F fication process conprises the follow ng

condi ti ond % of! wafPﬁIthf]lqgéﬂqﬂﬁn 8 yhere gha Girges eavieiurenhprogege, comprises tBO fallowidnads at
50-55C and 15¢4:@itdfks ﬁ?&ﬁ;ﬂq}c%og@gw ?anuyﬁ 95"9&%9(1' 0§ mGhRb Q]S%)QSSV@%CF'O Ehe

selective anplification | s biased toward the production of first
anpl i ficati on! BYBdu@t’8-7@dnthe ssicrid etaneliSeaien ppcesreemprissel ihadolivimgscongitionsThe
net hod of cl afoWaﬂa%h%ﬁB@ isheg BIOGSQQ)tnBs af 9 2a0h, Pftchgh\%nuda{ %tmpfﬂ"di aﬁc@ tlléeat'él%glt

enrichment primers is 10-20 nucl eotides and t eac
second pair ofnlArygEn BReese amatises phe feliaripg cguditiens4 rmlhﬁmtﬁoereés 12230 The

net hod of cl aje@dds EILEWJ@Q'S t& ORE Ik R L SPEEn Pl 5 {FBH SRR 1iS2F, target
enhancenent ﬁtﬂ ners. . The method of claiml further conprising two or

nore targef- lwthttdatﬂcwﬁn Y e she splectivpipmpliieation isdfiased @ivard thewredustiempld

agent is sel eﬁ%ﬁﬂlﬁhﬁ'@iﬂoh??odg&?&l}?naqlgrgﬂ 1§Eﬁﬁ39pl@flcr Wndfilgtss and a bacteri a.
25. The nethod of claim wher e sai d ent is a virus selected fromthe

group consi-sthifgnghod oheaoy? rbste lihﬁflff'\& inefacanh of witg fishpair B tagest ahpghmeahza

type 1, parai ;ﬂfnlléﬂﬁﬁzl@ 2@%]@1@!6&1(16@5‘1@ thé %Eﬂhr@te%]yofstﬁ[@&&gddadan\Gf ki Sot ertfiBmen@nd
ent erovirus, includi ng} coxsackie virus A, coxsackie Virus B, rhinovirus,

and echovi r usPrimess is FAE Htuslsatidss- cl ai m 24 where said agent is a bacteria is
sel ected §70MTHch@@EPWP &SI $I1BY comprising three or more pairs of target enhancement

primers.

23.  The method of claim | further comprising two or more target amplification primers.

24.  The method of claim 1 where said agent is selected from the group consisting of: a virus and
a bacteria.

25.  The method of claim 24 where said 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, rhinovirus, and echovirus.

26.  The method of claim 24 where said agent is a bacteria is selected {from the group consisting
of” Mycoplasma species and Chlamydia species.

27. The method of claim 24 where said agent is selected by the appropriate design of first and

second pair of target enrichment primers.



of " Mycopl asma speci es and Chl anydi a species. 27. The nethod of claim 24
where said agent is selected by the appropri ate design of first and second
pair of target enrichnment priners. The nethod of claim1 where at

| east one of said target arrpllflcatlon élrrers further conprises a neans
for detection. 29. The nethod of claim 28 where said rreans for detection is
sel ected fsom u nsi stin eerre an enz

el enent aig(fjl J%?degﬁeo%t Qfefigl% I “or gt fgm adr (ﬂrpsﬁﬁ tREr o i {ﬂcatfﬁ? prﬁ%ﬁurt od of
claim1l furth@pmmmamamgordbteetmll ng sal d target sequence. 31. The net hod

of claim t ctl QN fret detection nethod. 32.
The' ot hod oot o ariiG, SERERL B PR 408 el BLERE RN ebel M B ontit ng
at | east one seatsistfig dvét eldmicah adniagnatC leedtriade, eledml) s dtuoabcedeteaicntorr a

ol i gonucl eot i de;. | q‘%v ng%tnucl eoti de sequence capabl e of binding a specific
target sequence’in said anplification products and conprising a first
neans for ¥igfdat me@edlefcammdnfmm cmpﬁsargtdemgtimgmdiditmgetbaqdemg sai d detection

ol i gonucl eqt I qﬁg mV\@hod of cEfaun 3%e é@geﬁh?xbmat%gcgﬁ ééi%sé%ggtfé;{%h&eé}w timilating .

said first”  freans tor Signal and d.
det ecti ng ®ai dhé inethvd efcganalBO vstdre sa‘zldelemtdnomhtlm‘d oeinanmSZ wher e sal d first

signal is unique f. i gent a id fir i used ntify
said agent. 34. pr‘ﬁ%&nﬁe?at q(?at %Ise?{]rﬁfsga\ﬁlilé’fleoé% Hgﬁg—gf‘fs 4By o Pgtdeé‘?g
generation is a)hfgbmmteeadnemvm@laehuclmtxdec henpkeor! cdpaliel of Bindien zy sEkifc iaagael

oi gnal _gener at 1SR & P oP BALIERC" RSP R gHar Sm s e Tha b kon F S5 al m 30
where sai d net kgauleratmnan i ndirect detection method. 37. A method for
mul ti pl ex pr d ficat.i 20 et seqguence,.

wher et n soi b ror AR o8 3y e ton Slec SRR GRS AP 8 SRR ARG Stion
reaction mxtur}?eocmom)rl sing at Ieast a first pair of target enri chrrent

prinmers and ik of ta get. a said
target anplif cafﬁ%lsaEm Sral'drrérrstsmcag%%ﬁ%?arluée r%ﬁrg;pr{agme tgﬁ?mgléq?cfm thod
conpri si ng: é @tefzmmmdamnsigﬁilcati on reaction u5| ng i) as a tenplate, a
nucl ei ¢ agid n east.one t ce;

pair of tgrbge?%g%‘?ﬂlgi {gletum zwn}%efessadtﬁmt Sa%nﬁfiis mé’@'f ?Og g@%%%a?& Sabﬂira 1%13fed
the first palsrusqsiftotc&ng@tsaiéraganchrrent primers hybri d| zi ng to said nucleic

aci d and %ﬁac'!ff(‘e Ihagod ér%'laqm%%%% %ﬁ%e%@scgf ﬁ:a;?mgl%afl fger}exagon I3 ﬂu% eﬁﬁenp %}aer%ar get

enri chnment ng
tag corr espond}emg:at kabctlhzel e&e;qn@ndﬁéelom améiolbelt he tar get arrpl | fication

priners a@g tﬂ% 91%@185 of d;langeS l;l%té SQ%I mea%fsif%prxg Ir_ 9sgts;1 Gor %e%?rrrﬁon is B durrFesc ¢

conpri sing at super ag corresponding to
t he sequence mfchSh}@m)t her of the target arrpl ification priners, the first

and secondy  The method of claim 30 where said method is an indirect detection method,

37. A method for multiplex primer-based amplification of at least one target sequence, wherein
said method comprises carrying out said amplification in a reaction mixture comprising at
least a first pair of target enrichment primers and at least a first pair of target amplification
primers, said target amplification primers comprising a FSP and a RSP, said method
comprising:

a. a first amplification reaction using

i) as atemplate, a nucleic acid containing the at least one target sequence;

i) said first pair of target enrichment primers for each target sequence to be detected, the
first pair of target enrichment primers hybridizing to said nucleic acid and bracketing
said target sequence, one of the first pair of target enrichment primers comprising at
its 5" end a first super primer binding tag corresponding to the sequence of one of the
target amplification primers and the other of the first pair of target enrichment
primers comprising at its 5' end a second super primer binding tag corresponding to

the sequence of the other of the target amplification primers, the first and second



49 super prinmer binding tags being different fromone another but
identical for every target sequence to be detected; and iii) anplification
reagents and conditions for said first anplification reaction such that

the first anplification reaction generat¥s a plurality first anplification
products, wherein at least a portion of the first anplification products
contain at |east one conplenent of the super prinmer binding tags thereby
forming at |east CHEFTPHHEF Pinging fegs singclitfeyensifrom ongnanother hutsidensingl for every

anplification reachh@RedtehddGo bd dedtcd; 48Pl ate, said portion of the first
anplification products containing sald at | east one super priner binding

site; ii) said F¥rePifetipn syagenty gnsk coadigpns foe aaid Grst prplifcatiohreaetiongsutio thenj d

super priner bi nditRyg firse iabBREHR0S NP LldePResOf Tdrﬂﬁ}t _fm%pfliiﬁgﬁfo&lgﬁoducts,
products; and iii) anplifjcation reagents and ‘é)on, Itions for said second
anplification reacties dulest @haprtion piathe e rranpdifipdtion ipseupts rrontelacati loast one

generates a pl uralhhylemes ancn@milel blical bARinp QLU P get
sequence. 38. The rr_e%lﬁo,d of cl gﬁ% %71 V\herelnge{?gg p%n?bsyt ﬁ%ﬁ? %fl%%%%:ts‘}pg{
enri chnent pri mer $HigghRiRdisgstegant; and a R priner and said first pair of

target anplibi cadebéta RiplifBHidn RAIRMSRg @ FSP and a RSP.  39. The nethod of
claim 38 where said first super prinmer bindi ng tag on F; is identical to

the sequence of?t Ae? fesplaleépd pagion oh teFsp apiphifietipharodenpcatrining efid atHeast i r st
super primer bi n@h@glp&apgingpbﬁ%gsi@; primer and the second super priner
binding tag on R is jidentical to the sequence of the RSP such that the
RSP bi nds the cinptiedEnpaisof taget sawéfiertion pamessrtivdite tolsiaiddfuper primgerdrinding d R

primer. 40. The meidiod sl pédial g abEKGUbAGbEROLM Of each of the first
pair of target enrichment priners iS selected fromthe group consisting

of . 10-40 nucl ¢t FEREIC2HQLISTReAY @pderliiens Bnerid woommplibation rehedon sweh thahe
met hod of cl ai m 3#heWhhe akpBrideAbDRhctBA kMR pIREEYRES A LB REGEE bro

) &%]Qma | ow
concentration and the target anplification prinmers are pregent at a high
concentration. 42COTFHENHBE HERE! §FIUKIEi m 41 where said | ow concentration is a

concent r aBBONTRS m&h&0F Mih 87 Yhére sSiFaR ai§§‘fi tQ Qi eghc}ﬁ:rféﬁpﬁﬂﬁé’r?&in%iséssa lf’}and
OM 43. T Rod He

concentration of 0.2 Mto 1.0 | : e et - of clarm37 where t
target enri chiBrRiNy et ipidals 08 wegset amrlifigatiosmeiawiscampuses 2R end sREBL

suffi ci enBof oTheXPAGE ddh BWhit kLAt ORRE plie didigehs S8TYENEE RN, tie
target anplification prinmers are Fresent af) that is

[ a concentrati on
sufficient fol*TPEOREHEIRT sushphatithe §BF dindsfthe eranmlemegbof degiishewer pdmerThe

met hod of cl abindidy taph@rseid R ehmef ankiNge {868l &MihehIRBL: Rl SR Sis k@nts e at
the same congentration, ﬁg The met hod of claim 37 where at |east one of
the target entfFHEKE O’Bﬁh? f guahdha) e SKibings thej cgmelemermd Siptseeani svper AEReTt he
ot her target wgndihglagentaidRjpges. WO 2005/ 038039 PCT/ US2004/ 033818 50 46.

The net hod. of._.cl ai 7 ere_each of the target anplification prinmers is
used at t g% S"lél}?emet od of XYQim 37 where the length of eagh of thrl:pﬁrst pair of targe? enrichment

primers is selected from the group consisting of: 10-40 nucleotides, 10-30 nucleotides and
10-20 nucleotides.

41. The method of claim 37 where the target enrichment primers are present at a low
concentration and the target amplification primers are present at a high concentration.

42.  The method of claim 41 where said low concentration is a concentration of 0.002 uM o 0.2
#M and said high concentration is a concentration of 0.2 uM to 1.0 uM.

43.  The method of claim 37 where the target enrichment primers are present at a concentration
that is not sufficient for exponential amplification of the target sequence and the target
amplification primers are present at a concentration that is sufficient for exponential
amplification of the target sequence.

44.  The method of claim 37 where each of the target enrichment primers is used at the same
concentration. ‘

45.  The method of claim 37 where at lcast one of the target enrichment primers is used at a

higher concentration than the other target enrichment primers.



concentration. 47. The nethod of claim 37 where at | east one of the target
anplification priners is used at a higher concentration than the other
target anplification primer. 5 48. The nmethod of claim47 where said target
anpl i fi cat WSh2987#/PI9832 at sai d hi gher concentration conpriBEHUS206®BIFEIS or
detection. 49. The nethod of claim 37 WHere the conditions for said first
anpl i fi cat46onThemetipdnt cloimpd7 whereabcH ebbe tarwb awphfidatite pimetsas ust! 4 thearget
enri chment prgoqlgglﬁagng the conditions for said second anplification
process conprise a Peast two conplete cycles of a target anplification 10
process. 50. Themsgbihof clafm 67 aihme4s laabiesie dfhies teegahpléfimtich pimtrsps oedss a
conprises the f oW n caond s .for |IflC8.tI0n 0.5to 1 mnute at
92-94C, 1-2. ’ﬁf"f’i&f"é%@ng?“o%dh %%Hﬁtﬁg%t FUIGAeR BHIEY 20 70- 72C and t ho
target sanpisi f Thainkihod pf 6@657 GRTP 648 eapdt AeplifitdtiowpAget andid higns codc@ntration
anplification: 15 to 30 s codnds at 94C, 15 to 30 seconds at 50-55C and 15
to 30 15 secHWPries 371?@‘15%‘1’: ePAi°het hod of claim 37 where the conditions

for said faor sthBihbd bEALinOsy HBES thEbnaRITRY fof Baid Erstla@RSkicdtion ERHPH %Iﬂpm‘e
cycles of a target enrichnent Eﬁ;ocess and at |east two conplete cy ﬁ%»r saud

a sel ective aHpPds itWACPBRIGHr B0E§ O Brach snEdmeRnt PEITEsST oK %.C&ﬂ%@@

anpl i fi cati onspERCHESSif %ﬁg{bc%esc% REG led VBV FORNAL By DI @FPdt atrphifiEARE
anplification eprocess1 IC20 é The #%t hodeosf claim 51%’Where t?]lg taarpg;et

enri chffent priveesss conprises the following conditions for anplification:

0.51t0 1 '?Onufl% Hend- &Tu 122 whed Bt GRePbnriPnrnf %@%Socoﬁlpﬁ@es ﬁxer@oﬁ%ﬁgat
sel e npl | ri

70-72C, the ctive a Ication process co es the
condi tions famdiiops fof pratifietion P55 tod Boukat Bhds Cat -20Pmowis al5Q 65 22 WIQLW@S

at 70-72C and; mﬁlwf ARk c %ﬁ’ﬁh%%ﬂ g&%k@ﬂﬁ%gﬁgﬁ%s% {)h&@@éﬂaﬁm@%@g 1ihs

conditions for anmplification seconds
at 50-55C andfot Bmiptifidfiosetbhm3@seida® aBRi’CThS tondp sechnd$ at BaiSAG2andisrte 3Phe
sel ect.i.ve anps!ehéﬂd&&??@ is biased toward the production of first

anpl i fllscatl on pro s'containing the super prinmer binding sites. 54. The

met hod of 5¢) aflra o&hwhef aaﬂnhw WEmgttIIm @fndﬁﬂﬂhfomfsam h“mtfmmﬁcqiwmrrea;«:hon amgmise

enrichnment priners is 1 e he | en

second pair oaft kfaﬁtr@’é’tcog’ﬁq % %g% %en LRIV f“gjt% CRLE Oe%)tnfpéﬂe%cy%eg
The met hod ofofal s@le%&hnfqﬂiﬁcﬂefn I:Q@d?épsr Arsl tﬂ@cdﬂdﬁloﬁﬁ foresid st@ngemphfiptiofpaatdson
prinmers. 56. The net od of claim 37,where s l%ggﬂléls selected fromthe

group consi st‘ioﬁﬂ’rﬁ‘? il SRS YO ROTP "i:lcyéflaﬁg f E15eh arm PiEtHod of claim 37
wher e 2gai @2 agEMR mefhod dfl dME SElaete thef fagiat %ﬂ@:hﬁfeﬁupxcﬁaﬁsdosﬁﬂri@gs dfe: foll&'émg

adenovirus, influe , I nfluenza B, parainfluen pe fluye
type 3, and §Pndlﬁ1§§§ﬁ%F anpkifeaton Oy tod| mwm%”—%%’%szf% mé‘FFPé‘F 8@?? @ 135

I ncluding, coxgatud & M4, the scﬁ&&%@&'ﬁbﬁ’ﬂcaﬁbxﬁ Poc&is c6ﬂﬂpﬂ§é¥|ﬂ{euf%ﬂo@ﬂ§ condltmns
echovirus. 58. The nmethod of claim 37 said_a

sel ect ed f r orfet AaPhiestipnicni 24 pesgndsort Wo%l hénd “élﬁ‘é‘é? é%”f%rﬁgﬁ Ccﬂlldaﬂlyd?lge*
speci es. aﬁ%m&ogw@&ss%cﬁﬁdmség tﬂ@%ﬁwﬁﬁg %@c&m o2 Sehigehesch: bys theo

approprl ate design of first and second pair of target enrichment priners.

seconds at 94°C, 15 to 30 seconds at 50-55°C and 15 to 30 second at 72"C.

53. The method of claim 52 where the selective amplification is biased toward the production of
first amplification products containing the super primer binding sites.

54. The method of claim 52 where the length of each of the first pair of {arget enrichment
primers is 10-20 nucleotides and the length of each of the second pair of target enrichment

30 primers is 30 fo 40 nucleotides.

55. The method of claim 37 further comprising two or more target amplification primers.

56. The method of claim 37 where said agent is selected from the group consisting of: a virus
and a bacteria.

57. The method of claim 37 where said agent is a virus selected from the group consisting of:

35 adenovirus, influenza A, influenza B, parainfluenza type 1, parainfluenza type 3, and



60. The nethod of claim37 where at |east one of said target enrichnent
primers further conprises a neans for detection. 61. The nethod of claim
60 where said neans for detection is selected fromthe group consisting
of : chemical elenent, an enzymatic elengéit, a fluorescent elenent, or a
radi ol abel elenment. 62. The nethod of claim 37 further conprising detecting
said target sequence. 63. The nethod of claim62 where the detection nethod
is a direct deFREFPOIYRRIHOENS SRS, Trbentupine iprlidnmicprssgkiomaised sarsdckie

det ecti on net Rgds BORRGHLiSRSindRechor@Vi di ng at | east one set of detection
ollgonucleotld«?lg each set of detection oligonucleotide having a nucleotide
sequence cdpablibs msthofiohelninyd avkesesdid saent iap Gatteriage eplastrd dronnths gioyp consisting

anplification oprjqpug;@m@gygmg%rg@dn@gl fddst means for signal generation;
b. contactjng gnd i ncubat i ng} sai d dét ECFI on oli gonucl eotides with said

second anpt fildamedind opplgigudt where said peaptiisaeleried Bafhe appropiatrdesiss of Sirst signal

generation toSwog&jbg;@ofaar%étre%chgkgﬂﬁﬂmemand d. detecting said first signal.
65. The net hod of claim where said first signal is unique for said agent

and sai d % stiheimbnd of daigs 8 where gelsest fope vAjsaidatgiant enrgbmenthesimast hestheof

cl ai m 64 wher @oisgisds MRS drQeiefiidhst signal generation is a fluorescent
| abel, a chem cal | abel an enzymatic | abel, or a radiolabel. 67. The

met hod of @t ailhf eeethideplcclain éorﬁé%ﬁFFs sgigrmgaps Jor detepian iyeelested ifiom ths group
fluorescent wimisaspher @wr@&l eTéﬁ?enneémeﬁizy%u&Ie@en{a@% mefe@ceﬁ@'eﬁm%ﬁt hed, i s

an indirect detection method A nmethod of di agnosi ng the presence of a
di sease agent 4 diplape %“dﬁff’é‘&t sal d met hod conprising: a. providing a sanple

from said @Ubﬂﬁélfneﬂhﬁ'd HESHm 3l f&ﬁieﬂcdﬂ&;ﬁ\fam %ktéetmgéél@ta%mqﬁen%b's pected of
cont ai ni n ﬁg% %t?edase agent; b. isola a nucleic acid fromsaid

sanpl e, %fﬁlaﬁnééﬁthﬁﬁeﬁh‘?f&te&ti@wg@?d is @ firesh deectionieiodi d di sease
agent ; V\o@ooswla&@&%f%m@5&@%/3%%&@1@%&(1 oSHBi@eti ng sai d nucleic acid

to the prinmer-based anplification method of any of clains I or 37; d.
detecting safd ¥&fes Lekadnere rseorfsafiertion selisoaudyene, cxd. sethef rdstsrenn of

- claim69 where cﬁﬁ@@rﬁ@@@tuﬁgﬁﬂﬁng 8 &@la%ﬁ&eegec%uéﬂm $DRIGTRURNGRNS §£e'cf‘ﬁg Qfger @
virus 5 and a bacteria. 71. The nethod claim 69 where said di sease

agent is a vir FEIER% & éﬂdf?lﬁﬁhf{Cﬁ@ngP@dths @BhsToEPrIANgGE of firddeesyi forssignal
influenza A inkhdigmag B, parainfluenza type 1, parainfluenza type 3, and

respiratory syncytial virus, SARS, and enterovirus, including, coxsackie
virus A coXs&CHpgIngjapd, icpbatipg saideteqiion oligrpueledtislgs itk said gecpnd amplaficaqrhod

of claim 69 wher@usgl d di sease agent is a bacteria is selected fromthe
group c. stimulating said first means for signal generation to produce a first signal; and
d. detecting said first signal.
65. The method of claim 64 where said first signal is unique for said agent and said first signal
is used to identify said agent.
66. The method of claim 64 where said means for first signal generation is a fluorescent label, a
chemical label, an enzymatic label, or a radiolabel.
67. The method of claim 64 where said means for first signal generation is a fluorescent
microsphere,
68. The method of claim 62 where said method is an indirect detection method.
69. A method of diagnosing the presence of a disease agent in a subject, said method
comprising:
a. 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 disecase agent;



consi sting of Mycopl asma speci es and Chl anydi a species. 73. The method of
claim69 where the detection nethod is a direct detection nethod. 74. The

met hod of ¢l ai m.69 where said detection nethod conprises: a. providing at
| east one Y€ 2WF0888%ction ol i gonucl eotl de, each set of dREBESIWHIIHRL

ol i gonucl eoti de  havin cl eati seqgltence .ca | e of d n ec f c
talrget ) seqlflen%l@qcﬁh%gq%méﬁw P‘Flftié%{ @H%F B%éﬁ@gﬁﬁdﬁ%ﬁﬁﬁr | g%lmf Ahigy !

means for signal37,generation; b. contacting and incubating sal d detection
ol i gonucl eotjdes with said second anplification products; 20 c.
stimul ati ng %afideqtng §2id fage seapeice Sioghwid eA%ra8eTlon to produce a first

signal; ang e n%@ﬁcﬁlcdﬂcf&%l $8h el 'd'is%ﬁse%&;&ﬂ?sl seleZt@d ﬁgﬁechérg&tiﬁgorgfsuﬁé & fyidds

where said flrst signal is unique f Sai d di sease agent and said first
signal®is uséddedasteiéntify said di sease agent. 76. The method of claim 74

wher e sai d; megRsLEREq 'frc%ehmsassgg@éﬁegﬁ{aea@ds@g i 18 o WHGL ESGRDE abADEL exdhp 25

chem cal Iabel, an enzymatic ara The met hod of
clai m 74 wherensiging ofierdereovros, ifflucera Aiigfhehzagldreraniuwnza tsrpfal fﬂammfésu@rm?e

m crosphere. 37%3‘? K}é&ﬁiﬁﬂé&ﬁ@ lal Gl ggf}elfsé%ﬁre%t 11‘%18,”?%1*&8 @% SR

detection neth for” renti I agnosthg e presence
of a di seasecawcitieam&rhmodndamyaecmﬁmds sease agent |n a subject, said

;‘ nmet hod, cogpri.Sin .Sai,d s ai d
0 et STRL b Whindh oI € o (PR R Lol 2 Aol Se%%é@a%@hﬂwo%w B
secondar y di $em@1nggém@)¢o;bama$péc%slan@Calanyddaepm@ac| d fromsaid sanple, said
nucl ei ¢ ont se ce m sai d sease nt or
secondar 83@%@@2?&‘8’? %gd’g ﬂ‘ﬁ&%ﬁg@l @@%@g’é aﬁ%‘?ﬂ% §0%? ’6@@3‘%8 53 c.
subj ecti n@; sa;Jhd rrm&mki@felaacﬁﬁsim@e&dﬂ&damtmarmelﬁaﬁieﬁn@ﬁmg fication nmethod of
any of clains | det ect | n9 ai d. tar et seﬂ@gnce from Sﬁarﬂd dj,sease

38; d
agent or se@orﬁf&Ylgmﬁl b &%t aglnelo Ot betiFFhon g g"?H@e hddebr s e8tiGther e

di seage agent @fgoﬁm@ﬁdarﬁavﬂﬂgsgaﬁldeamn&ecfuéno%eb@amedoff bRNHNE spRci@t Oldiet
consisting of., a virus and a_bacteria, 81. The nethod of claim79 where

sai d di sease a*ﬁ%‘%ﬁnc‘brms%”é%r?déﬁhﬁcﬁ%ea’@éuoébé‘ﬁ@ sognpsisipgy g stirsk dpees gt 1983 t he
group consi stifge@fion; adenow rus, influenza A, influenza B, parainfluenza
type 1, paraintluenza type 3, and respiratory syncytial virus, SARS and
ent erovi rus? GoR@FiERE Mg, Mewbrtngtaikdsjeqtion oligorspkatider ivathaaidisomd splisgiions,
and echovirus., J@.82. The nethod of claim79 where said disease agent or
secondary di sease agent is a bacteria is selected fromthe group
consiting ef skpebpinasiifiirg peeisdsr send! Shieadny th modpecifies sigddl afthe et hod of
claim 79 whgr thod is a direct detection nethod. 84. The
met hod of c %Ee? H%?\%%r?g&{sg mdet ection nmethod conprises: a. providing at

| east oné/SselThomethet of thhivn 7divheromid fiew sigdd, is waghe Sesaidfisehst egdnit apd saikbfirst

ol i gonucl eot hﬁlﬁaﬂ‘fﬁ’seﬁ'% %exﬁﬁ?saﬂﬁfsea%e% eguence capabl e of binding a specific
t ar get g

76. The method of claim 74 where said means for first signal generation is a fluorescent label, a
25 chemical label, an enzymatic label, or a radiolabel.
77. The method of claim 74 where said means for first signal generation is a fluorescent
microsphere.
78. The method of claim 69 where said method is an indirect detection method.
79. A method for differentially diagnosing the presence of a disease agent and a secondary
30 disease agent in a subject, said method comprising:
~a. providing a sample from said subject in need of said diagnosis, said sample suspected of
containing said disease agent or said secondary disease agent;
b. isolating a nucleic acid from said sample, said nucleic acid containing a target sequence

from said disease agent or secondary disease agent or both;



sequence in said anplification products and conprising a first neans for
signal generation; b. contacting and incubating said detection

ol i gonucl eotides with said second anplification products; 20 c.
stinmul ati MYOSHISY3BWPst neans for signal generation to prYUEES280HU3BHIB
signal; and d. detecting said first spynal. 85. The nethod of claim 84
anr e said 4 r SPIEEHRMsAId P%csf% agtdo fhemrignr-fasyl spniBcalign methadpt 2aw ebpausy!

di sease agent amk;said first signal is used to identify said agent. 86 The
met hod of claim 84 where said means for first signal generation is
f1uorescent 9 a%f‘é?o‘ﬂn%f’alé@r@ﬁ%u@}ﬁfp tjogpsid dl%ﬁaseear@ﬁmﬁw@mi%é15%86ﬁgeézf or bot,

radi ol abekp, e n@ﬂ%dr@tcmﬁg 79%@&%&&&4@%% %ec% @aﬁ@ dée?i is sble@t].;:d gban

generatlon is a fluorescent mcrosphere. 88. T claim 79 ere
sai d nethod iEouaropndingeéta e erd ¢ bastariat hod.

8l. 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, rhinovirus, and echovirus.

10 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 Jeast one set of detection oligonucleotide, each set of detection
15 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;
20 ¢. stimulating said first means for signal generation to produce a first signal; and
d. detecting said first sigmal.

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

25 chemical label, an enzymatic label, or a radiolabel.

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

nmicrosphere.

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



