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MULTI PLEXED QUANTI TATI VE DETECTI ON OF PATHOGENS
REFERENCE TO RELATED APPLI CATI ONS The present cl ai ns
w@riossd4g3 t 0 and the benefit of US provisi onal POEUSIW6/043502
application serial nunber 60/735,085, filed Novenber
9, 2005, the entire contents of which are incorporated
herein by reference. FIELD OF THE | NVENTI ON The
invention relates to methods and conpositions for
quantitative testing in a sanple for two or nore
viral, bacterial or protozoan pathogens
cont enporaneously. Mre specifically, the invention
relates to nethods and conpositions for quantitative

t eMﬁﬂQ‘IPﬂEXW@%&NfFTPﬁ‘I@VEi DETECHI@N OF PRTHIOGENS
and’ror nonitor pathogen Iniection quantitatively.
BACKGROUND OF THE | NVENTI ON | mmune defi ci ency may
esy Y i £ f ' gi es includi ng
RN SO RREA G0 (EAG £TIGNSPL S |
Chedi ak- Hihg dsdabntY6hs PRBritySe\al eheHBFENGOUS provisional patent

| mmunodefi ci ency, Chronic G anul onmat ous Di seas

el
apipicetion swiabpraberd) 7350s fited Neverbgr 91 7094, the entire contents of
>he or insecticides; or,
W a@q%??ﬁé’g{pg’gé&gd E%%’%@%@& erial, viral (HV) ,
parasitic or fungal infection. hi organ transpl ant

surger articularly kidney, liver, heart, |ung and
FTEBE@°H§P¥§JWP@HN§B@amt surgery, it is necessary to
S UPRE $iveh{16n FIATNS rﬁé’tﬁ&@srﬂnﬁfco%r%@si%ﬁg for G ?%tg\iétteét&g ina

mnimze the |ikelihood of gra ' '

.t]

rejection a
sarsplieder tyvo ofamore ysral, iaetansl wp praszian pathogempioatenayosangsesly.

and have.been.proposed for thjis,purpose. Howeyer., the.
MR oot B8 RARBR Eatpr bah AR g R bog e guanistive
testRE il 505h10 BOALSELInHNEWaL Bk 8E1/bIRohREH fitiRIpen ifeffon

particularly susceptible to infection by bacteria and
qurititeisiely.t hat ot herwi se woul d be controlled by a norna

i mmune system | mmunosuppressi ve agents that have been

used successfully in clinical practiceinclude
BACKGROENDROF THEANVENADONCYCl osporin A It is

necessary in clinical practice tg attenpt to bal ance
t he lgeypg defigiencyimbresplh fregsan didlcess ghglogiss gichiling

hef® nafyg%et&ra%&lanﬁahﬁg g%.g.”ﬁﬁé’&iﬁlé’—ﬂ??as}ﬂ §hdrife I SSER G RRbined
(0] a ertal n anount f e rec:lp ent ''s | nmune system
Imtnmnodefleiincyt Cleonicrrantiomatoua fesehse, DECRMAR'S y@irofitdE exposure

o R Bl 0o RS en s Lot Loty e L

ba@BridINEAY (PR | Redsit®dr fuh i fediig. asynpt omatic patients

and patients who are i munoconpromn zed and

asy fibokgem tiapsphint sungesp paticulerly Kulngst liksgdient, ing ead borp
meout FEHERE surbdly A £50eck QuFR e RERRG R BHIS ine rat
recipient to minimize the likelihood of graft rejection after surgery. Various
immunosuppressive therapies are used and have been proposed for this purpose.
However, the immunosuppressive therapies need to be carefully monitored because
they can cause the recipient to be particularly susceptible to infection by bacteria and
viruses that otherwise would be controlled by a normal immune system.

Immunosuppressive agents that have been used successfully in clinical practice
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di sease progression. i one aspect, the nethods
di scl osed herein permt identifying the presence
wa@pasosedbhe anmount of two or nore target PCT/US2006/043502
pol ynucl eoti des, e.g., DNAs or RNAs, specific for and
prepared or isolated fromtwo or nore pathogens,
; L GHaar j bah A. Gk Rcedsapoiarlinical practice to
mcglg({ehslg)éégﬁrﬁig’,dzgtgw mga%(g@ﬁ}ﬁdgal pat hogens, @?h&i ch mayp be
att@npisie hialanpe the giegien obinsinbngsEAPres AP ReceTHEY eI REHS Or treat

it. the det i . t i ,
erdiisictivt Sps 8 S RADT et iot 8 coph Ayl oPRL Rttt
im?fﬂﬁle@%fs%rﬁ% orssaRbR: iffedtbus gty and in a mul tipl ex

ormat, that can further permt the determ nation of
level s (e.g., expression levels or copy nunbers) for

two or nore tar ' AV ingl e reaction.

I dentification gmﬁflkﬁir@g?i on Egﬁﬁgg\ty hogen specific
t ar geikclbdedGeieit BRlmahedy fosideatviying/midatitermimng the apzawf of
i ncluding closely monitoring ?atie ts havi

nmoni. n .
twe OFProsnDaiBeEn R, AR INGIE duapatfart, dpglu %é%WPtPﬂ‘@aﬁB%th%’i&Ssa“d
' | ' [ARitE RREER LS
P s b e e D
pathopeEio disshes(sa dfladeresinipatridrde menitbedisease cuergeneg and/ or
.generate anplification products of known sizes that
diggpss RPSIEFBM-each ot her and from the size of the target

nucl I‘inoﬁe agiedf e mSthd® GSNGAheRn Potmif identefymphepresence
capill'ary el ectrophoresis, coupled wth detection by,

anflr thexanging of faior metsdaget prdymistdosifes, gendrMps r RNAS,

st.andard .curve from,Lh i:f '
g R S T OB e,
badfekidls and Ptéroan fambpdi) asevdibisfuhgalpathodetspwirichanayle of
the target nucleic acid concentration(s) in the
Pf@ﬁeingmrﬁaglV@hhfplOélqahS?élﬁéeaspect, t he net hods descri bed
hereqn 1 & i il . ; £ 5P @rget
t he Iéevnel?tlhgﬁas Paet“g‘é‘?ﬁ%g‘g‘g&§°%ea€?§h?gq&?%ﬁg?p‘%aﬁ}%i cﬁéaci_ d, 8
niRlec aciés, BNA DNARNARNA sain amokleiccacat sanpe othesinglyand in a

net hod_ conprising; for a give at.hogen ecific .
ol ol e PR B Che P LB QY T e SApIEgHion
' b HR0rE tRgdt MuSREc AR ih@Qthedd reseiom

le?‘g%gf%@gtp@%{bgﬁlﬂixf%%i onr of gt he t zfr get ,1 e. g.gq)é by PCR
IdentifiE:BCRd quasktifiicatioreaf fagwgen snesificoierest in dinigel,sanaples have

aci ds. (.e..qg. or R | ecul es) .
e SR o P SO o P AT RS i fiEisea
intHinsSdydichar anplification efficiencies relative to the
target nucleic acid when anplified using the s ai
of akpinefaspest.itbpmsiiofe descriped berpiniuse HE?YF%W%‘&%EF g&ﬁefiaéd
er med. | [ S . !
a4t o Rl B AREARH A4 Lt lor
mEIE BEILE iat gaBraé athpifiatioh pastuctswd koowpeizes that didisr §iom each
acids, followed by separation %n%et ecti Oﬁ o{) tihe ample
BT sy ALK (S (T4 NREIC IS FEBPOROIL P 8 exampl,
3 eI Rol ldetelid §6r dx@mpld) €l
R e A
deedtipinngdnerates a standard curve from the abundance of the amplification

products corresponding to the competitor nucleic acids. The standard curve permits

the determination of the target nucleic acid concentration(s) in the original sample.
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sanpl e. This approach is readily adapted to neasure

mul ti pl e pathogen specific target nucleic acids in a
wa@Rmgloss4smanpl e in a single run, which permts PEEUS2006/043502

generation of an anplification profile for the

sel ect ed pathogen target gene sequences in a given

SanPin&ne beFedhtRE in'e@loﬁ@ B88ctiBedBlictein 2E18teqt RMthddd tof eftir@dting or

the | evel ‘of ‘pat hogen-specific nucleic acid in i ven
degernphing tlnmlewie)fam%@gen mﬂﬁ@d@rga@wﬂ% a¢id g ef PN&% PERNA

e de%ectlon

1nr§|,rglcge§,%<i1 ﬁg{lﬁ)lg tp od c() [)uSBl%t gﬁ% ag?i?eﬂ n[?athoggn s%eciﬁc target

nifte1E haaRMNcting a phir BF Qﬁbhﬁc}éﬂﬂi@h @ﬁhldrﬂhd’ehzﬂymetate a target
|nnunoconpron1zed patlents particul arly tranﬁﬁgant

amplagopi oS knewh AenatenorerntAisAben piHihe $386h ©.ghbY BR or RT-PCR.
A%gﬂ?kt it § B4 %5 t(%)%{ Sitor Allcigk Xisdg g%] g, WA %f R&JA lglﬁ?ecules) is

0zoan pa ens provide to gul

U—

- gemRtdted, Afhesd thy eompetibryeyisld ptodaaﬂslo)f dst’faggslemgths mfteoilan,

by .podul ation of adminisfration osuppr.essi ve
ampﬂéﬁ Pe&fiesis r%l%%Yegﬁqé‘{tae feeget Pﬁﬁﬁlﬁ&gmﬂg‘g%@s%%gw %ﬁd‘smg the
a!nga?n&ﬁ‘f a]{i&"lc }%’kﬁ&@p g;Mﬁic%hQﬁ ré@bfi§Cis pbrBfifled in which a
ni stration ant 1 pathogeni c agents (e.g.
saanle to beadmah}gﬁeth fcg targeit nusia agd levahlsmﬁluﬁ@wltb)lmwﬁéd differing
trea to be the effective
coBR R e e EHERPREHLOT BIoah APy arR YL b fegration and
dSHSRAGSE fhp SR ROMIRD BHRYscObf @r@eﬁf@'ﬂu&hﬁc@fmds provides an
predetern1ned gatho gens by screening a sanple for a
mmrmlacbfetqnc@tfor feieraminatipacifitarget mclpae acid smpant ja depe qriginal

aci d I e
R e
nLE@élb @éi&s g bivgle sampledh aRfhgte wey Whﬁ:h(pfermﬂs the generation of an
pat hogen-specific prinmer pairs wherein each pr.inmet

alpahﬁc 19p peaife ferdhe selegier Rathogey d3gst e8¢ ARAVCRTSS 13 iglyen
e it

R R R L LA S L AT
nyieiducid inapgivensampkt di stinct sizes such that the

pres nce of a s fi en in the s .€.

rBrd Bt @vd&& Teiag t%ﬁﬁaﬁ%ﬂn 8F sqggked

ﬁﬁ@ éng hﬂﬂe'—%ﬂ‘np%rﬁﬁti&r EnrhghodSinBFothingd %wftleﬁﬁp ISiRevalbfment of
present i's so, their size. Portions of the sanple

clirigallsgmptsiniscis deldyqdmangmmgcomn@nam paticats: pasticHade transplant

re[cwéergt % r%grg({lﬂ% 1%%510r$1p{8r%$s:§1§tntﬁére gg,tc{ %ﬁnﬁh%' &Qéctlo?n of %ﬁral

bastdet bnd bitgoeh patisgdm préiditontatdytg gaidel akiﬁéihfebt)iv@ﬂ‘reatment
predet erm ned pathogens in a sarrpl e suspe(;t ed of

alcesriy aiagen ol fcchendy Badlpn RS gapini iR igEmORIPTRTEve
th%Paéo sF{h{E)%e B3R 6 1 ﬁ%%%ﬁg%s?gn &iﬂr}h%erﬂa'aﬁlr%g]tmﬁtﬁﬁﬁp éesswe

e predetermn ogens e saipl e may
sidb effbeiechnilradmitikieatenvifaotipetingefi. agents :{@g] antwatadpgents,

L Bl e L e e
carr &%&ﬁerré Q5dcl, thdWEHB IS foR ah&l§ziRE 8 shid ?k%h%cfeﬁmbﬁlﬁlmng

sanpl e or use as a tenplate N an anp fication
amealCd ploralitPaf mg@mpetpefthageps byreerseranga suhple tfercp plygrality of

pgtﬁ eg%% %8%«%5%? ﬁohbepl}Sgthﬁ gap 21? lﬁlgldy hfp(% 1019 &a8on to produce

an amplicon from each pathogen specific target. The methods include selecting a

series of pathogen-specific primer pairs wherein each primer pair corresponds to and

3
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sanpl e. Control polynucl eotides, preferably conpetitor
pol ynucl eoti des, are also included in the
wa@opliofd46nt i on reacti on. The conpetitor pol ynurtBUS200€643502
are tenplates for anplification by pathogen-specific
primers, but produce anplicons of a distinct size from
15 tahi€erdlf wacles AnPidghetds speoifid e waeppandingpiagiagencilbe series

usi ng the sane. or any ot her t hogen-speci fi c of]
or S g by S B OE SBB b o E s
L ek i SRS bdnhle.C ARGAIBbASATE dBiScied
s@@{&é{'@%ﬁ%&hﬁéﬁ%}%ﬁ? g%glo glvyﬁggfg%ﬂgtﬂgr m nati on gf t%g
byqesuiting y poiticn of thopyphiivation pnmrgwpbtmg@df QJES’@BFQHS@I ©

leic.,acid.. Th [ f '
profgh 58S aPoiek RE e EPRETE Bh RARe TPy A ColsPied 3Bt he
mﬁﬂﬁﬁati&rﬂre@&i&ﬁ@%&nﬂﬂéﬁvﬁ&tdﬁ%ﬁoh@ﬁ’e \falet piesent, of htrthe efid of

series of sanples fromthe same source for any of a
thpemgbfieationmeagtiohur al i ty of pat hogens. The net hods

i ncl.ude tainin from.a. :
O N e ke o
aReheil 29 spendd éfdontagnihget lemm one pathogeme The methods
“plurality of pathogens in_the sanple usin n ned
inglude phtaang dsanmle paedpd af @&%%Wgtabﬁ‘awnﬁ ﬁﬁ@ﬁeé’&‘?e&’éﬁme
pa’&m?%yf%’. CPhe ﬂ}pkl)eemgg bt BOHABRE 18 RO Hohdiete (6.8 Y 8bil, Wiiter,
ar requent I’y asynptonmati c despite i nfection. By
arGaaindr Huadanngastd) er fromuaplant asingl, frogen tigsugtbaples, ebhenan ggurce

lar i val s, _ !
(e e ion gt e udr e e e R pupd oryse
astﬂé&glatéﬂ% ﬁﬁ%{"ﬂ?ﬁh&ﬂ fRAbiAN WithaRAlspécific piimers add selected to

1
conpositions that result in imunosupression of the
cdrredpariddnaactoof the plunalify o&pathegeans suspepied apheipgpresent in the

li ar at dlor treat th i i
B PR Beol el P RO ABERR BB B o
inbRakatede hrpitficatanecasod. The cehpeiorpolimudeotides adetemplates

acid "prepared or isolated fronf a p(?t h%g{i\)? r ef sd.to
fo omiplificasicel by pethagen-specatieprimeEnPY RiPYUsE 2BPLERIHR! 2 distmet

.pat hogen j ' i i
sif F8E py ek Lo e Bofy BE LA} CFholeR £RPUAE HERINS or any
ot BB ARl germpbdifit brimetsswitlysaniyde i earltroh tenhrdates. ACPaPeigon
tenpl ate. The nucleic .gcid of the pathogen |
polyolcleasies ROmISECaTBIdL FORGRHES Kty SHT RPGE o allow for
d&é&‘rﬁlliﬁét?ona&f' tfle %tfa%lu%s@@, REP AT of £patho @t PeEER nucleic acid.
refers to an drgari sm including a mcroorgani sm
Thhijednticpofepathio gepas e samplemesshles bedey kg datectien dimit of the
a igpls and plants) by directly infecting the other
H’SE’Q’ & or by producing agents that causes disease ‘

i N anpihehes! BRMdIBdsEndude Rasit@ingoftaatiepsfdimpes from the
pat hogeni ¢ toxi ns and the |ike used he

. ke). As ein .

sipt $TogeT RRCP LBt emiap LD HEILY phPaEes LacTfoqs include
rotozoa, f.ungi t .0 '

OB RSBy PO ¢ AR RS bRl o SpB ey, oBbut

nfoafap)] Boutqatierly ndiduastithtiog thennmontefthe plurdlitaeb patbogens in

at hogen, of eliciting disease in vertebrates ..
th% sample using an ampliﬁcatiorg metho% Wl%‘l compe%tor polynuclseotldes. A source

can be an immunocompromised individual who are frequently asymptomatic despite
infection. By quantitating the amount of a plurality of pathogens at regular intervals,

pathogens may be detected in the asymptomatic individual and appropriate measures
!
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including but not limted to manmal s, and i ncl udi ng
but not limted to humans. As used herein, the term
w0 pawilosgen"” al so enconmpasses m croor gani snms WhPCTTURBY6/043502
not ordinarily be pathogenic in a
non-i nmunoconprom sed host. Specific nonlimting
caxberakes soth ad hedifipalonagadsinisedticnefidoMposititaéthatBaglt in
.CW, HHV 6, HHV7, HHVS8, VZV, hepatitis C hepatitjs B,
inggpERePFeIsion pEthg indigdualiengdapigisiggin ofe therapy Wefraeliprate
"M d sy includes prokaryotic and
a%%ﬁ%%§%?%%&%?%$g%?gﬁkébecies fromthe Donmai ns of
Archaea, Bacteria and Eucarya, the latter including

q\% L,F filamentous fungi, protozoa, algae, or
%gﬁ tista. The terms "mcrobial cells" and
" m cnQRRSd hatR, Hheen %r%&%@ﬁgﬂeﬂ Mt Pwhdiude@fiMeference to

m croorgani sm "Bacteria", or "Eubacteria", refers to

aaudeiveicnl ‘Girepreaskariydated fiomganpatimgen Baletsdp bathi mislaiciacidt

.least .11 di.stinc I s as follows: ¢ am itive.
ottt aelpalifiand G aslRedd b gpRition i,
e DY Mir6ERE SF rely brse aBdtritibn 8f DA &Z&deﬂ%fm% the viral
Mycobacteria, M crococcus, others

o

BT
sieiaPi S AcoBiets. i mockeed s e pathogipRy bossked fom o

. :2) Proteobacteria, e.qg.,.
Siﬁuﬁrlgﬁrég%ﬁ%?dgg?%ﬁ@ﬂsﬁﬁ%ﬁ§ Bﬁgt osynthetic Gram negative
bact dsivded hereinthe ermphthoganTrofers toraa or gedsmt,iive uding a
hacteria); (3 anobacteria, e.g., .oxygenic,
nB?fBP’EﬁaPE%MV;S“ zf%‘%‘ﬁﬂ%%?&??é?é@@ﬁ‘b“ﬂ%@%&?éags paEialg ang mgnts)
bR g e QU TOFEER LA by ARG (4 cults discase in
amsheuirganisth é¢ g.ebacter{aathsipradeepathiogemb cxony ayhiby lik€)1 0Ys used
Radi or esi st an i crococci..and, rel ati.ves; (11) .
G RBDOERS SO B PR L RO Faotoroa, fungl, nematodes
vir63d8 Bhd Badek V& g ebBbintion theldédlSvER6ificacPNBIBeRI 1S Bapable,
rods, and enteric rods. The genera of G am negative
et tberiiselfion o1 eparecrt with aagtheppathogeni o eli¢iting &iseaselin yerfebrates

: A |1 a.. Brucel | ersinia, .. Fr [ |
BBy Bk P 0 e AN 5E Ryt omans 2
us¥di Igedih,ahe WrRlb phthbbén” dRcndnetipasdedini@oorBasE o WhidhSmay not

Bact er oi des, Acet obacter, Aerobacter, Agrobacterium ..
oty he PRROS 1 3 1o IHBYROspTRIonyset hest. ipP@Esimgpiimiting

(ALY Aral Eh&ggéﬁ%&udeﬁflﬁ? Ng&Go, BBY, ENPERRGVSS THIR/7,

am positive bacteria™ include cocci, nonspordlating

HIBGS |V 2VicheppiitisuC dltcpatitis BoslendvisnsgEREVaWANE, JCV and BKV.

G am,posi tjve bacteria include, for exa e, .. .

Ao | Ao R, s ST BRbBetis prd shkaryoti
ndiErsBiaP§)etiel Hokn the MohPRACHH Al¢Racal BatEHA Bad Bucarya, the latter

cobacterium Myxococcus, Nocardia, Staphyl ococcus,

g ufblgg mefcmd_sﬁlalgnﬁo? fagt, prqt%@@, alg;sg o8 bighhePretista. {The terms
AR T il Be b BBt e form

nfitr66@@higanNi smin a sanple. The term "detection" also

€

“Bacteria”, or “Eubacteria”, refers to a domain of prokaryotic organisms.
Bacteria include at least 11 distinct groups as follows: (1) Gram-positive (gram+)
bacteria, of which there are two major subdivisions: (i) high G+C group

(Actinomycetes, Mycobacteria, Micrococcus, others) (ii) low G+C group (Bacillus,

5
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includes the "identification" of a m croorgani sm

i.e., determ ning the genus, species, or strain of a
wWOorR@rosmeani sm accordi ng to recogni zed t axononPCT/NS1006€043502

art and as descri bed in the present specification. The

term "detection"” further includes the quantitation of

(dogtmdinplorogeracsis,i Sta;ﬂlysmpttueStr@t@:o,ccﬂ; Meycophyma)ni@er of

m cr.oor ga croliter (or mlliter or a
PF&F%W@HP & En EPl %%nhleféc rﬁqnmh@; BetieG Graegiivg
bétbRR (iR mést SsTREn" GRantiasshtiNe ‘bgét@megr, €3] dg?ﬁ%actena e.g.,

i rmunoconprom sed patient or individ ers to an
oK yighinid Idwécbtmmg, (U3 Spiroghietsk ahdrelaed spesiEsn@) Prinetomyses (6)

h dj |
B RS a: b s LBt sBlruc et Credhpon-
stlfigh Bau@ua |(a1‘sc$aﬂa€f6!ii@§lﬂﬂ&fdi‘)ﬁb)3 %pb)mldres@aﬁtrrﬁl@fdeeml and

regi men designed, for exanple, to prevent inflammtion

r@atnteé, (dﬂ)e%mnqt@aeeéﬂ%wnms@qmmmmhdm As used

her ek ers t bi 0] 0

et or Lo PacRRET rfiugt Fodhoh8np bt Hhd leric rods.

Tae gbiicon Uﬁﬁtar@mdgatﬁz%ad:ﬂeﬁa chmlkyfod ek aople dNe1ss‘énaasfﬁhﬂum

accorﬂ ? the pethods described herein consi st

PastewHa. Hrace rYP‘§B113atFé%n°b981 Srlremophilie, Bogdetelie, fa Rsgherichia,
| e,

SERTRE| & S apk BB, 1R 360 Deffandd  IETRIRL ™

A&qubwmu Alembictde Ag&obacodrmgl @erotdbhcter) Spnrdlau Sesatid) Wibrisg

ot d, plasm, s m uri.ne,
R@&DB s(%ﬁ?m 19 lge%swa@gf@sgemwgﬁ USRBSITERES s
sanpkgfam-phositiPXBATRR? ifelSRNGICcE], H&i/s pBh3Ri3S 08! and sporulating
envi ronnental sanple such as soil, vvater or "ani n%l or

rodgndie m@taeoft@auep@mvethaetepa éndurdee fayfexamplet Acteemyaesan

1 t sea related, to.a .. .
R0 IS o SR R oGP Rt T oy Lt
mkabbamdnﬁ Mg dtobiBsNecRaiakSaphybdiRtus StepBedRis, he
anaIyS|s of archival sanples or to test tissues prior

F%l’théf?@pl antation. A sanple useful in the nethod
descw Féh Regig! ﬂllle%}}ﬁ %Ie%ﬁgn’plle?e% o tﬂ@ gfm tfltnge%fettgrﬂngc{%?n of

or viral materi contal ning a
theatresehad orchbsénce df b inec@of ganism iA mmyilee Tlge tesn Soaedta” afso

oS tajnihg at | eagt .one of a plurality of predeflned
R I A A S
SRS B2 mierSGts hlusﬁrse&&dﬁgxo pe%ogﬁspcﬁs&s% A8 LA aﬂﬂ B¢

a pat hogen if "humans or animals Iiving close to t
d¢setibed iprihe\present spesifiaatibn sah@teern\i\mtecmn”efurthcr ig¢lodes the

of .a condition or sea s associated with a
AR 8 mifro SRRl B BnelE. S35 YRR EROT R B,
muomrgmﬁmlm @fmitroditri(G@milGtdn oF W) SIUSHERSErRm of 9 milligram

i nfection my be suspected of being a host or carrier
Ol STFMRIAHE G @fifodPdhowi ng overt signs of

' IKSelfSEa RBein ﬁ{gptleﬁﬁ “%Tﬁ'hﬁﬂ})co g@rﬁﬁ&i‘ Penlc nrd \cilvgjciJ aa ”? rgfe\f% 1):5) an

be suspected of con gasP*5he ol
indivighed vhgénst nsk\feﬂdevﬁldph% 1ﬁ&3€ims&i1§&fas¢s§1f)@ﬁt1$dlﬁe nﬁﬁmne

used hereip, the term licon" refers to an
Syg‘ﬁﬁ} 9?&% g}({fgﬂuagﬁ%w@forh%% gptimum capacity. In one aspect, the

individual is immunocompromised due to a treatment regimen designed, for example,

to prevent inflammation or to prevent rejection of a transplant.
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nucleic acid anplification reaction. The term
generally refers to an antici pated, specific
wa@opliofd46ant i on product of known size, generat eRCTIEB2006/643502
gi ven set of anplification pri mers. As used herein,
the term"reverse transcript” refers to a DNA
conplAgneed h@EindMhe kv 'Shinpled refeiab atbislo QMal&ﬂatenal which is
RNA- dependent DNA pol ynmerase acti vi tY used herein,
lsp}@éedt@rmltseﬂ@%@temvmmthemé@m aeolygpclepfifa. & Bmpds ¢
(i% %l[ mecd?gd%rdx% c‘h%e&i%l%éﬁ &l c%ﬁélgt @!ﬁ@& §r Rblafgaown
enc and conp05| Ion be anplitied using a

p@i&hﬁcléﬁﬁd@l o10i0mag lcempiistea pjbld“@crais sanple @m&dasfaxrsstm gample, a
anplification of a targ et nucl ei c aci In cer

bl@%&%@ﬂ Bt sample, ©r 2 5k é%mlt 6 COMPEFBE @ PRy cl@a %téaa‘ﬂohﬂ}?al
1Rl iRoUbEs bhﬂ&ﬁg\t l‘ﬁﬁlét@dgﬁ)eblﬁ '\&ﬁﬁﬁknﬁe élﬁ{lﬁr [iB6k, E&eﬁﬁ)sﬁinal fluid,

onrpetlt’or conpetitor IR oth
lwmdamhlﬂulmphbfamscsampbs; fooexamypd &.e Acsampilaimenalsh be anDNA
mal ecul e, i n Wi e it can be.referred to
BB SR AR Sl e G AT g s ot 8 Betft she
1%§§ﬂc@ o€ a paine {getf WRLRES whIYA af bufdNk d&"dhsleaﬁsr @Q%Eieto Alpecific
anplicon’tha | onger or shorter than t ngar@;con

pﬁh@md@a ofguyrads héesmlg mayralsolb@u th@m@from aglssucb or other

smﬁ?evf)ﬁ g?el ?Sn%bg%? :%50%6 a ;ﬂlpg?;? or to %esg Tlls]s&e? §r1!>retn gt{rarlln Cﬁgﬁl’t@&om. A

sangple usefesipahd métHod deddrided nélefmhy boaey pliadi) ammau,eiaeﬁeﬁ@rbr
should be from1 to 20 nucl eoti des or bases

visplanagerd)| cpntzining Qnolbra%ql@med@rsandrmﬁa%%léeﬂmd theyegfram.
nucl e
o gar Pt BRRY of it afleaiiie of o FIRNY of brefifined
pathogenet fadeny loﬁ a tnamge]mf rmseﬁsa r Bdl exammpien a 26il semple oy e
nuclet'de An |l engt serted se ce w.ll .
Slbsps«ftecf a% SR N arp%mﬁ'e@q%?g dpspiodhe location
whEfand %il/sﬂgﬂé'%k‘ EQ1RR sﬁB@%?ﬂﬁ)tdrﬁ‘s S eedndlt@Rlor diseases
sequence ftware for predicCting nucleic acid
asseciated avith zssmlmthngem sklmmatwﬂmmmmmunMEpmpssedmdwldual or
."ca titor t. a
ing A elfevish BpsEPRtuf i pikpio a1 o b Mg i
cdttiet 6ff LpAkd gén\mmuﬂﬁidﬂ\gngﬁoﬁ&{ aehLeF iffctiof Samples taken from
anplification prinmers. used herein, the term

suck apiindividupt may be WPC%PFb%f copfainiag a lsasour of @ Phuqliy of
, | e threshold cycle (Q) for
p%ﬁyéége’teg%%lngﬁwo g‘?gg{h%agﬂconpet itor nucleic acid
anpl Akiused hereinpthe dirat Sangeicon atedets usamgmphficasianpraiict fHdm a
primers and. equal ampunts of target and conpetitor
n’t‘%lﬁ‘ﬁ |asﬂf1éum§1ftcﬁfé0%1§ﬁ§wnn eé@%&@}%&“éf gy o a0 Anicwated,
sﬂe‘alf?c A B dafbn glfodﬁctcb)f%gwn Eﬁ\é’e%t%%ratécn?sn% a £i9kn S8
anplicon 1s e sane for anot her anpllcon
amphﬁcatﬂmepmmﬂre cycl e nurrbers are the same-i.e., O's
of 2.0,

her eiAﬁ uS%ﬁ’%glgdthﬁ éeirlé} rfeverist tranlsgn]?th égfse@ﬁo &I%ﬁr m i s used .
a@RNM]ét@ﬂld%eﬁé}@{edlt?taﬁlmﬁAydeﬁénd%%N@?M%efaﬁéﬁ@tﬁﬁtya

t hreshol d val ue 10 standard devi ati ons of
back s ssetherein e drmsogmartiion pelyspelpotidsy” oannemigir peided

(?I)[’lﬁ qlfg fsgtn %l nucﬁ}c ac% {e}/npl{][e OP kfowr? ﬂs‘ﬁg’fﬁt anﬁ%foﬁ{p%sirtiSn that

ores C e n
can be amplified using a pair of oligonucleotide primers selected for the amplification

of a target nucleic acid. In certain embodiments, the competitor nucleic acid can be
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signal fromanplification product incorporating

fluorescent | abel (either by |abeled priner or |abeled
woe@besdssdle | ncorporation), neasured foll ow ngPCT/US2006/043502

capillary el ectrophoresis of anplified products

present in sanples withdrawn froma cycling reaction

arPRNA Rblécalk] inywidEh 6346 liecal Ok RéBrreAROiHE coMBBEIbE RNA” or an
anplification efficiency is to neasure the anpunt of

&Nﬁnqommﬁtqré’nlnmtbwmbo@én@ts s comresiasuiekicacideadie 2 PNA
el S R b ey R ESPRSIRA T gra DA

cdm}ﬁd’t@orP"IAh&:oﬁfpﬁtim nadleirapid’ f(WheliheIO]DNar erNA) atlll pycrdluee an
Ampl i fication efficienc "siml [

amplﬂqoaftbﬁe@1qnaereqrfshent@rrb§n @W@@ﬁoaalio @%ed'a{a &%ﬁﬂeaer %?leic

I
U ELF EEAS SRR PIADLAGE L, Mo er el o
oﬂ delétiom infld argennyclaé aatdpﬂesﬁecumlyo The fntérarkjasertiom or deletlon

t | "sim.l ar" [ . of
SHORULE kP laoisd misfral e Spss: 9rolasgpis 5o 20 pheetidéy g pases.
or § ﬁ)oﬁpﬁtﬁzlébftldgﬁ&‘ ki gl‘l@rﬁi’ffélfeh&aiﬂ 1&{%’% L h bBthd ﬁ‘ﬂgétsaflﬁ%@nﬂ)‘étltor

a priner pair that is specific to target, has an
amplivepp millbe fromt 1 tn2) necignsidgs mléngthnmeﬂbﬁéy B 20 A tR1&0

m&%%(ﬁéﬁ ﬁjgl ﬁ?ff%n@%%{%q ?%Elgrgctsg%ﬁ é)r%éra%? dnogt?ﬁtﬁctcf&rce the capacity for

stabB lsbdon@adyi seilctafEnd? peaseitan tieetbfieD seqiiéingadi IS‘o!EtWIaSe foln ptedicting
pronote anplification’ as used herein are the

mecdigPeiRoReTFBE shimpiure iscell kevprinheial Py competitor
pIRAIEGHILE G hilfe d M ARRUIE: HERMELP haP BRIk B4 hA1E ald

rstood enzynme nay er a range o
tagget duélerensid ehan usmgwnsectmmqm]r altanepificatienpemetsur es,

CLAS |ugg e r I o S‘)silfﬁ{}axkggfs qlal S %%f)ﬁgdo tg) I{UIEPGIC acid

mul t

aidpi 1&%110‘&%58@ tﬁﬁ 1Bk bhrésﬁolﬁ@&le (@P)rfgf {h'e‘?l’é%cﬁ&%f e

anp I cation need not be rdenti'cal for all primers

ccanpletttarrgmmc aqd arnphﬁcauonnp;romw geaaxatadommgﬂasy sdype set of
arrlaln]g outl unde ga cotntié Qt t@ o. This

PEREFS A b3 gpagisgl SPmPEionlemplyg iy dpe- fiig

pés@,fmé tordall s Ct toef ﬁﬁc&mtn%fa cERP Wb i CofseBnd sraplicoh is
anplification reaction m xture. The vol une of an

“the seuet ascthe Of farynother amplnqongvéhﬁélrth@ mholsecyelsmghers are the
W' et p'e n 95 8#%%”2 g)ﬁﬂgﬁ'd‘%@t‘ g en? aﬁﬂe @éﬂx}qlggged’ﬁérémb%s used

e’ vol une’ ire reaction m xtur
hc%mr eCt’hgﬂe RO cyclahi whioh at whicheignhl mwnmwmom@Rrpgochm

I|f|cat|on eqi

repEhasad b helf VBl o6 B FaptAtd ARl s ek But Y of sgna
in é-'HsH or AR 2)%(1?109 %gﬁ'ﬁ ihiehdly iditRiR eBRext rARAND Aﬂsuorescent

i Sp nse trans raw, extrude or renpve.
sigaa didme lamphﬁcatth)e ppdrtuas ncigposatimg Sluogesaent dabich(eather hiolabeled

the r ture at Iural st a refers..1o the
PREH R AGEIPS Biclenidd oston i) PogSh AP i Figgapilhfy
clRE @S opdil Yo aknplified products present in samples withdrawn from a cycling

reaction at a plurality of cycle points. Another measure of amplification efficiency is
to measure the amount of amplification product (e.g., by fluorescence integrity or
label incorporation) at successive cycles, calculating efficiency using the formula

E=(Pu+1-P1)/ (Py-Pn.1), where P=the amount of amplification product at cycle n.

i
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| east about 3, 4, 5, 10, 15, 20, 30 or nore tines
during an anplification reaction. A "stage" will refer
WO 00d/0p@sht at or after a given nunber of cyclBGST/US2006/043502
where the anplification reginmen is non-cyclic, wll
refer to a selected tine at or after the initiation of
Alﬁlgfffﬁéa@i%ﬁteﬁgﬁer%%? i&'ssﬁl%_jlal@riﬁﬂl@,diffé@w iateffitdenc® betti@n target and

eparation of "nucleic acids in a sanple refers to a

coglp@ti‘@s suglbigragishis HMSE ﬂ@?&-%@i apsolptegiabitt s are separat ed
i . T i M [4 22
2 a s mERGel St lerf RGPV sh Ml REne ABRREy 6f

ankPlifitAtisni6t ket SeBeodipdtieshutleic ackd is€kingilarV by githdnyf fikse

base pairs or |ess, e.g., where nondenaturing
critestedl pnd preerably, Bsithyed). Preferred resol ution for

sepaf.ation.t. ' -4 -1 he: .

con bl Pire RO Re SN LU b Cis TR as & primer

pasti thites sp@ifiyytoShenaedet,das de apmoplias smdtald tempetatwre] and does not
base pairs or |ess [

i ), up tg apd in IHdLn resol uti.on oﬁﬂ

inelade efcesates SFSoBRY UrichenPriipeoRs ST EbET e pHF GREble
(\Bﬁl;ﬁ [ : . : @] .ef erence to a "size

© |st?tﬁ%|ua:&ﬂsq%5 té&ﬁdgrggg%{lﬁ%e;&g] ectrophoresi s" nmeans a

di f f‘efomditmns that prdmests tmplificativol’ epnseddiefein algabe congditigns for

but . pr.ef erab at. least. 5 nucl eoti des (or . hase i I
s ieaRen Diatie) birke TSRS SOt gepaet e Lot g ficaden.
is RAddrStbo@thalBh Bazyfi® HEELHoiRleNa rinde of esnditichisyEigNdén

from when used’in reference to the |ength of a
copoénjrations derprsatiesenzymaconeratpieR) hItas alspunderstood that

Il ynucl eot i de | i.St i .s.ha : .
BBt BT of [ B SRR G4 E DR Contltions
thhiRoietdampslifithatibn Rebdafod e tdehtical ffer 2l primpelayd taakeoin des

that are copies of a particular pol ynu%l eot.i.de

repftisaerstrepeiIong MavHe) it ub Hd e suboriual Anditiany Whergq
zﬁ%&%ﬂgﬁggisﬁﬁﬁgﬁgfgg to the invention, may be DNA or
and it y

e doubl e-stranded or singl e-stranded.
An afphiiddi legeipytheltectn “aliqadty cefemfie p sadpleyohmneiakemfomman

"anmpl i.con". As used rein, the term"anmplificati,on”
T S L
bIERERAL WBin3, S08YexPeriteRAI FunC WALt Wl RAS tHAA the volume

sequence or increasing the copy nunber or anmpunt of a
ofthe eitiraireactipn yixturs. eWhergdhere grrek @liquats ko kscaithdrewn during an

pol ynucl eoti de l.ificati] . [ .
oYL EES AT bEG7 AP R R B R IRERF 3R I Rmes
ther&t6h Reluaddy particul ar pol ynucl eoti de sequence,

i.e., the whole or a portion of a target

i . ) : n g .
pol yhsusesdiereia, the tpen cispense” aeanrdispenseHeansfes, Wiy,
ihan Og.Peqltl Jghitially present. Anplification may be

acconplished by the in vitro nethods of the pol ynerase
chai As usaldidrein, thPfRase Shepegaing faa laligyot FOR Theahanbion gyixture at

pli{rail %%igg%’ﬁgfegfg)tég&égﬁtg%ﬂo gfs anfa?:{qual\av:c\ lé{gp ‘!vxifigei, %%El ip?el%ergti"y at

least about 3, 4, 5, 10, 15, 20, 30 or more times during an amplification reaction. A

“stage” will refer to a point at or after a given number of cycles, or, where the
amplification regimen is non-cyclic, will refer to a selected time at or after the

initiation of the reaction.
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Press, NY, NY (1992); PCR Protocols : A Guide to

Met hods and Applications (Innis et al., Eds.) Academc
wee@3ms648an Di ego, CA (1990); Mattila et al., MNIDUS2006/043502

Acids Res. 19 : 4967 (1991); Eckert et al., PCR Methods

and Applications 1 : 17 (1991); PCR (MPherson et a

Ed. )As 4424 hBFefis Ss 6‘68%5%9% ;or WK sbbar@tior e’ eiitleNageids in a sample
4,683,202 and 4 each of which is incorporate

ed
refoys toef DRSS Whﬁwbymsclema%deﬁr%mmm@rﬁ sensated by size oA he method

t hod
of geﬁ%r%mfgesglgfl (ag%i? ? 1e50] ol nucié,ﬂiéc‘?(? gl‘g%m&@é rt}l%)drtn g@'ge? in size
ciRBds antkst-ardaanedively, By 10 bSeipaits er B, eg. ,I\QHeTte non-

(1988)) (b) transcrlptlon anplificatiagn (Kwoh al
epat@ung rpnditionseae emptoyed) ) Baefgped refglylgm(l fg@gyarah@&echmques

Lk e S g e G0 R

Kdlﬁb'ﬁl'l@bﬁ s aueifolins e Glienmeivalyps bisogatrs onietHARSW and
(see, Sooknanan,

and Mal ek, L., Bio Tec o)
msleémgeseaoh@%)qf Pglgicr et TENE DO CoF B% kEkt (Begnelbase
rzference inits entirety. As used herein, a "target
p 1 ynucl eotide" (including, e.g., a target RNA or
t ar gies udNAerdis, refepmicy huz I'sot distnguishblele by sppitlery, A

clisgioBhers Hgsi ity zeaohel Hqenbonuae GropAE Bk eufl bu

prbf%l’ﬁ)‘lﬁ hOBast 591[101%6@([3%' | (85 bdsB Pait$) of @lorEQAIpyB Wad ﬁﬁﬂmd:iﬁg oGy
be a sequence that |ies between the hybrjdization

nuckgtidess(0o baseaimeersaets. @i usehasteing thedfing sHsiinc Somyfevhen

h I
N
polleotife isdighizupbhbiotohen il s efpmrine bgeamﬂam y

exists as part of a larger "tenpl ate" sequence;
elegdopheresisi n sone cases, a target sequence and the

te npA??lged?{e?el}é ?[ﬁe ?e?fi‘ie an@ﬁﬁgé gfeé),dt]&‘ %i@rs 18 go%htﬂlégﬁdbs that are

speci ar nucleot | t ar get
copidsyod uqiaﬁ@ﬂed@oh&udebmdae groalboadan mmﬁwammelamcgle tAn

ol cleptide is V\,hlc are sol m a
“a9 %ﬁééﬁo b mcgr%gs e d‘iﬁolé‘s“]é]?f A g e
ddﬂ%[@&fanﬁéd Bbﬁngegﬁen@‘d M irﬁﬁlﬁ[gd Halleeedls M@iedab Perein as

bel ng anal yzed used herein, an ollgonucleotlde
mpkmqﬂmOnfefers to a polynucleotlde nmol ecul e (i. DNA

or RNA able, o annea |n »

t enpfa %e%gﬁeﬂelﬁ’rtB%Feﬁfnn 1§,c end ogl%lrj M@%gé)ﬁ(}%é&gn refers to a
reSXiAor ?éh@étﬁ@%op&%@h phﬁlc&mﬂpb@ﬁﬁﬂéﬁtd,e sequdrlee or increasing

pol ynucl eoti de tenpl ate.. The condl ti.ons for i rﬂotl ation
tha sep e REEbE| & Wmesnbel aparficlrrolyislegtids ssquencss Foggrample,

pﬁg,glc?éo%ﬂg ag@%xgt RapLeheP fo@@sstlfsin%ha S LGS Dhgﬁa of

rlzalonlndumg agerit as a

olmdnﬂmbﬂkq)rﬁﬁers émmrsductmgmgqraxrtpxtm@oamtulclmu@@ saqnela:e 1 e., the
sui tabl e buffer buf f er cl udes substitu

Wholg oF SPRE Y 2 ta%gemlwcm@&se%ﬁmq ghitt al&??lﬂﬁﬁ%tﬁs il

theh that i rgﬁ%bﬁsfeéen% %ﬁﬁﬁk@mﬁ&ﬁﬁ% B¢ MWcBmpliseedyy KB kin #$ro

escri erein may be singl’e- or double-stranded.
methedpof e polqumatsefChalatrbqptlsn @CBM Seergtadrallyy PGR deghnalogy

Plﬁ%{lﬁg% gr%: prhca?io S for ID%\?A IA%]phﬁca{lorrln(aIEI SA ]*lilﬁlcfl u,!IEd 5 ﬁreteﬂl%n
Press, NY, NY (1992); PCR Protocols : A Guide to Methods and Applications (Innis
et al., Eds.) Academic Press, San Diego, CA (1990); Mattila et al., Nucleic Acids Res.

10



10

15

20

25

30

descri bed herein are less than or equal to 100

nucl eotides in length, e.g., less than or equal to 90,
woro8056463 70, or 60, or 50, or 40, or 30, or POI/USI006/043502

15, but preferably Ionger than 10 nucleotides in

Il ength. As used herein, "label" or "detectable |abel’

19 ' $E1 §o (950); BBVerllRl ¥e NERbESHIEA SRk 6@ BT U98L); PR

provi preferably uantlflable si gnal .
(Mé‘Phdrsibledt ell Bdyc [RIoPi s Ox(f@:dg and B. NFaynt Nos. 4,68be02and
] S one nke

| ' | bel .
46 % ,Eq%ﬁﬁ of whichis menmebBoE apha E ik el
&ﬁk?dsﬁn@ﬁ&léj & ar@ nSt limfyd ty Ctﬁ))ﬁgﬁ»e cha@inireaction (LCR)

e bonds bonds may be forned between
(SeaWﬂl ek Wallace, ﬁenome:sglarﬁé()(ﬂ%ﬂ) fané Mﬁ@e%@%ﬁﬁl oPCipRGEL4d S

107758880 o et bR (e §loR e LOTpHE Rk, 180 Fei. UsA

86 deiertidROp; RY sdlf- shssteaﬁes‘desaq@encé aefilicaiion (Giayelli et al., Proc. Natl.
col ori met’r gravi metry, ray dlffrgctlon or

Acabsssi 95 5rg7 mHTALL9A0N; 2ad @r%l@lea;c 3eq pyed yeausgegamplification
YRR og S, 8 4L g Mgt £ 65 1599,

aﬂhbﬂWﬁﬁhdﬁnuﬁp&mkmbyﬁmmmmehhmﬂ&nddscr|bed herein can
be | abel ed so that the anplifjgd. prqduct ma
ncdigeedbesing e el B RE b8 et RNA or

tar &tﬁéﬁ or§>m{1 ARHE $EENnaBY8d] A @rdet ﬁél%ﬁ&ébtid@bﬁly be

ccor e pr esent invention. Suitab
1soﬂdtetb01e;&n1d[ﬁedct}e@ﬂe beinigwdgyf¢dusingnebods okthe nr%‘ignt@‘sentlon

h
Fof Fiineant ArEnaonar oateye) fn ek iy RERRuy Tl ne

hybtidiRhtEsifebibhs oftHfd t@fbd8lol @ air loAEDEdclebtide primers that are
Me2N- coumari n- 4- acet at e,

usdd mmplm Jotargat palysueleetidermaay he RINA at PNA. @aiipdipg 58

Df{}llgg Le{ﬁ ﬁ%tt(pé)ﬁélegﬁg . 5 eﬁ@gg ?8‘2@[%% eﬁgtg Elg Bart of a larger

“tIRPIRT h 83 hbykverMGone Rbswa)etal s seduenceanathe gmplate are

DeLuca, | nmunof | uor escence Anal ysis, in Antibody As a
thergasie. Marchal onis, et al., eds. John Wl ey & Sons,

Ltd. \q &5%8?;@ %"g&ﬁﬁo?@h d @g@ﬁ:@ @tt&ﬂyrﬁﬁ:[e%hﬂe DY a target
r ef erence eiu% en&)e tthe term "I abel e
polyitkRotideas defimed ubeck, vbereimthe sargct mﬂmmnba@@ee vghich is

nt hetic or, birochem cal |y der
brebatd T IARR G § A bpem ol ek AR WG S Bl (8 0t
Brinddanalyzéd. Hawki
ol R g0 AR ndifo et Butbases

SeeI AIS eetedeherem 2000ligeicleetife primer rrefess iact polyusle

mes IHF] % gﬂ?@gg abl%é)f%bslea(hg}g?(? ty‘}lﬁ{léé?(z&‘e%ﬁblate and

probiglosi Cb@ﬁ to Prsdueotn e@ensforprotiedtchaAdd @bmplaﬁentaﬁ_/ao 98 |
the entirety of each is_ hereby. |ncorp§rate ﬁ 1 4

pqlmhele@ﬁdetenmlatm Ahe conditions for injtipsionaad gtensipp tsyallyingipde
that t! aNTPINSd

b PRerl{LO S R AR ARRRIus 2300 Wb balal e onia

ponabiensioddadicing dpeht suchpse DN pofyorerswel oz ctvieyss transcriptase

acglg%ﬁflgfaég}gabalggpfe l}{gglilfl%{] Iy Fqﬁ:qug:ag@//s I o gs%léla}éﬁzie cofactors, or
witdf 2 fRLH HE Sonib Beddit! UEOSHRNE G shiti16 Bntpérature. The primer as

described herein may be single- or double-stranded. The primer is preferably single-
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occurs at wavel engths in the near ultraviolet through

the visible wavel engths. Preferably, fluorescence wll
Woe@ans@s3 wavel engt hs between 250 nm and 700 rRPOT/ERZN06/043502

nost preferably in the visible wavel engt hs between 250

nm and 500 nm The term "detectable |abel” or "I abel”

| iR EGHE NG/ in' akpr @ @enaiatiegethods
Strédlgg%g%g% e sl gnaih'l,gnée))irltnh%ﬁ%a??gel.f or through the
dedcribet hertiname tost thamooediat td Hiatucleptides'in) lengih, e gralpsyfBag or

nber of a sjgna ener atjn st d
cagTE a8 S0 HoiTeh e SGi Gl bbb g PHPSERER longer
thalB BRI RoRfediRgergitonal generating system e.g., a
iotin-avidin signal generation system or
A

a,
donavs-umed berein “Ipbel’? of Gletactably labelZ mefersde sRwMOketE AERGIEcule

transfer ,(FRET). (Strver e ] : : NG
thab Gt eited 19 proidss deageifble top bty AR sl A labeled
muddGi RO o0k dNTPYCdrefaberaipdlynubleptiietyischyre linfred thuz detectable
det ect abFe signal upon binding to pucleic, agi g é(ggA or .
labRNAT Iretienn (ilialed” PReorRRAsHRS RYelPRbY 'O%?Oval?ﬂﬁb’ PR f-g~ O
s used -hera&in, a t @w
nyfebEatrfel ik Yl o2 SRIPRIR LR A il o of
leaRSiweY & thavkenebmdiflaennaisis oo inms as sir¢seltof relstabutionceftalestron

i s the hydroxyl grou ttached to the C | ti.on of
depsidesyftheseatqrdy Od iRt Blaa[%gfsnm'i%gr,oy ’%8 ﬁl%lf“gg%}?g%-%keebﬁ? ose
ﬂdb?éégé}fce,r?ﬁﬂﬁltaé’fi'\)i INGritaBiN sriElea9t Kaay dimediidas dbeirbtion,

conventi ona nu?f eoti1 de and a non-conventional . |
mapnetien} éndemutic adtivitychassspecttometiys binging atfnigs diypgdization

hosphorot | ii oat sphi te,.  Ihng: i ]
rafleReiary aano it Bl TR B pldAH@HTIR bfpas

debdritRl S RSNbar BEAbIRAd SethatAhe BEHfiBE pRidact thileinberporate the
"conventi onal nucleotide" refers to ong of the

el mrckdotiglc ard becomeg detgeteRlpn de flagrescarsdyed g pagferred label

i ngl udi dATP, . dTTP
sct@irith P e hispion, Sliabiedbiesc i Uypo AUGAE TESipcfomes
subleheCss IOy 3R rivdement dindeleribbtives (sichat TaxasaR el afluoyescein and

occurring nucl eotide. The term. " pat.ur Lng
depignites (RShies SR PEBRES] DR E LT SEbT LHPPNGar-
M %‘%K'ﬂ%‘mhmr?-ﬁya%&Bﬂeo’f‘-oﬂ-ﬂ-éﬂglt:&ﬁﬂw@Ihe&th@m-mtbeztm{gmoumaﬁn-

on-conventional nucleotide” refers to a nucl eotide
3-adudte CAMKLA), arvnybrairtobihareapyrene tisubimates such as Cascade Blue,

"non- conventi onal nucl eoti de” i ncl ucl eoti de
o B BB ENS RS 45 B S BrOTeR of t he
RIS ERE My, ephiasad A¥ 4 Todl, Masiehisy et dnadogiohn

Exenpl ary pentosé sugar anal ogs are those_prevjously
Willeg & Stnesd Licdacd P Dnwhichns cetporaied kessindy rafesimsgh
Exenpl ar h { st : 1L , not
i m PenlesBeS R0 R R B Slel LRl AT ap s Hed perulh, £66
&Eﬁ%@%@ﬁ a8y E{_Stﬁsor blilfﬁhﬁlﬁl’@llz ideﬁVailrmJ,clqznhids phdogthal sat es,
_ phosphor odi t hi oat es, osphor enoat es,
infyinsineH Kloareseant reht 28 ,GSWQ%gfgaPrﬁt%i‘ﬁﬁo%%%%m and

5 9@?%’?“%&%&# %tQEt(@S RRORRNREAE MeEBEE@S 23 : 2872-2880), Secla et
’borondpnosphates,” et¢., including any associ at ed
alC@O00 M¢loetica Clifimica Acta, 83 : 910-927), Wierzchowski et al. (1996,

Biochimica et Biophysica Acta, 1290 : 9-17), Virta et al. (2003, Nucleosides,

Nucleotides & Nucleic Acids, 22 : 85-98), the entirety of each is hereby incorporated

by reference. By “intrinsically fluorescent”, it is meant that the nucleotide analog 1s
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present. A non-conventional nucleotide my show a
preference of base pairing with another artificial
woe@repi4bsle over a conventional nucl eotide (e.BCT/USH06/043502
described in Ontsuki et al. 2001, Proc. Natl. Acad.
Sci ., : 4922- 4925, hereby incorporated by
speetran [iﬁ he add@istiast FropRtheicBfnd cYm‘iW% ﬁ?ﬁ@
Ib thg Tg transcri p?ﬁ on asgay ag}llgéescrl oglﬁe Pﬁ‘ﬁ%’mldes’
Hb%elé Icapé(cstlﬂﬁ ey selegkivie exaifotion prd emission xadgiphysiofogical

c?%%(g %‘oﬂher}ﬂ&]’{}ggaﬁ%ﬁi%esqf& ?uclgoglﬁgsd 1#162%1}0%%3%8%& t%lcally
ommgal Wamﬂ:ngﬂ'ﬂ Fh@fhe(nbﬁﬁlﬁ)raﬁﬁle‘tf thr Hehe Mztide Wavelengths.

63-1880; Horl acher et al Proc. Natl. Acad.
P grablyg uors@zgceawéboccmttww eggtha |betwepg 939) nm and 700 nm and

oBORE o S T A 2

( 1991")16 Brm¢idetecmbleyalRl” or ‘1mm&msam&mm@@rmaiet;aéapable of

gé{}?{ %#gﬁe@eéﬁmﬁ&qﬁgql% gpglay gs;plﬁ (é;ftglf%ilé]@ glfezlitera?:l’ulon ?mth another
12bBI0 MFH OB hiA) Bk ariH&Jn@é?to'fg%} @{aﬁﬁg gst a??lgtﬂg cgane

nucl eotide or an intrinsical uores
gMeraie édeﬂqetablne rs1gntahm doptent with g&we neetdbersus] tb@ilgd:ﬂ generatmg
S}g§not es t| de that rrta be any of dA,
Vigin signal Sphery Jﬁfﬁimp o fiﬂn%{taCF%taglf p&ln@r

ﬂa@smnafesaﬁnca@erg@m@m plﬁmmswérlem 11993 | Ash. 10

degener ate nucl eoti de \Nhl ch base- ﬁal rs with at Teast
BiogBela 48195 Selyin, 1R85, Yethods @nzmmo 0’446dié)0) Dlnaomucdap acid —

| e th
SRS DS RN o o
malecule). 6- et hoxyam nopur| ne, dPTP and 8- oxo- dGTP.
the term" op05|te orientation" V\,hen

usedrherelq
r ef ef 19 {5ERt BUGFqtider 6T “mHelrigadidihes R hpreinriefexsdap mhesphate
esterO¥ G lnﬁElEbs‘i'@e , YRS df ‘?1?}24119 %r %’phta% %?s %\ﬁq%g’gm the most

strand of a target poly

coappomsite qfrastesificatonpis rﬂm:ydmxylh gfcmptatttdﬂleﬂeq URNCS position of the
to.the antisense strand of the sane

t
PR G B Bl Ot st atiese iRty b
“rRPROSIE Enclii @ Hod 4 BShVERNOBE ﬁﬁél@&?de%nﬁ%ofmhbéﬂu%ﬁ

product from matched pol ynucl eotide tenpla
muckefide ishanelndes, yids peti lmeited tj phosppothidate, q»ho@hnta,tmm

reverse. pri d a f
at%?i)fnrrgﬁ ﬁ%!&g& useggﬁé ‘ﬂ?ﬁ‘ e "%‘e?rfr\n%?}fhc@ 13?&8??[5% Bﬁlaleonde
meanéSs tded hefin, MBY ©rf COFvieiBorall 6haedtide rSFBRYS BRE S the

L{errentarx to the same strand of a target
R ReF e devaRpFlaRiles SN FEYsingluasiEP oF B iTPon

dG’TP lgungt aﬂ@ﬁ%’fﬁt e a PCR anplified product from natched
pol’ynucleotidé tenpl ate to which they conpl enent. As

us edAseseéd hareig thepetny fnad-emtviedtdnad hudlestidet kefe@ab d nucleotide

nerally refers to a pol. rlbonucleotlde or
wIHGH 5k Do rall e v SpEmgiootds cHicrian Featutlin QR eursing Fagfers to
a raclcbie @kt &asts fd @ﬂm@%t}fbht%nl é[i‘l/éﬁﬂféﬁl %Eéﬂﬁ%lstmctmn the

include, without Iimtation, single- and
tergy l}lﬁ’lnem@wfémebﬂ}@lﬂoﬁdd tiefars todaaﬁuclél'd’lﬂlettm rXists only with human

1nteR/ght¥& CA e‘gén gonven{Jl Snal nucleotldse may include a nucleotide in which the

pentose sugar and/or one or more of the phosphate esters is replaced with a respective

analog. Exemplary pentose sugar analogs are those previously described in
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herei n enbraces chemcally, enzymatically or
nmet abolically nodified fornms of pol ynucl eoti des, as
wowedor/oxses he chem cal fornms of DNA and RNA PCT/US2006/043502
characteristic of viruses and cells, including for
exanpl e, sinple and conplex cells. A polynucleotide
co _ﬁﬁfst’#n gﬁfl nfla@od?&eﬁaﬁl%mgsl M@Iﬂ[ﬂl pHERYhAE e@br ARMRiRGudd, but
puritied polynucleotide or it nmay be an anplified
arodtylimitedetos alkiglphosphonaies miethydphaspironatescpliosphoragidatesd

herein, the term"set" refers to.a gro of at .le
AP PosTeRtoth GrieairaeEt BT PRy Blele iR,
phoSEREdESIerhtes AOEpHotGarRlotaSHIEL; bEGphdDapilidaRs,s. | n one

aspect, a "set™ of oligonucleotide primers refers to a,
phgsrhwpoashidgies, eranophesphates retc.+ isclygimgiany @sjoriptadrioupterions, if

5 % uB S ARG 7 PEERS B i

anBfhePhitFR Bl ah @t dd@ v 4 B&Iv@nfioral aacibotidenbet, asdesaibad in
pluralit it 1s noted that these prinmer pairs w

i,
O ghel. 34076815, Nafloboish Seocth 02arigp P Praaneaiopied by
EFEE % R S PAAATRL M) oo
desériteldiig @htsnkeettal deupya). r@ther orelimitngeixagpies off Eatiifidal

nleotirs ks onnd e bl BB EBinare: ey G, Teh 51540
11993 W&%Efﬁiﬁ%&qub@tﬁel(@@ﬁm. Ae0o8N186 ENAS @ rH GHNNAST et al.

it”is preferred that the pair of oligonucleotide |
(1p99)Rros Nath Aicad. fei.1 92: 03296383 Switzenat df (19AZ), Biochemistry 32 :

l.e-stranded t 7 k€ Lh

1R 0 TR 5T et GREAE i Crelef St 34 49BRIR i

ot W €19919 8o dhBmi SfyEI0END8 500 035 FwWithee ket 1080y Te Ams. CHead. Soc.
a naturally occurring seguence has been renpved from

151t: 333818388, alleafiwhieh heraky inspwperatebby Tederales: Hespotsepvntional
-.nat ur i.r.QpQ . i fi.ci
o B BS54 hCBRR BRI, typresen
netptigace may be in a cellfree solution or placed in a
di fferent cell uLar envi ronment . e‘l;{t} eJ;(iirm " pur i

i ed”
doesAnBiedihgsin, thiierm;esighimic t AEPUTH ayn“"fk’Otlge that
| t L 11,1l [ b
YL B8] LM T30k 0 1 e SESAHLL st v s
ofiiy-diy dCpand dB. An upbimjtmg lisof ddgenewmtcmici¢otida tmdriel bage-pairs

wigperethE b eebridr o o il et Sl Ye 5
niRbRAURERy ok @ithaR, GINAHL £amydicyEvnildd[e, 581 206k a0fn-Pdne (P), 2-

RNA- dependent Dl\iA_ p’ol nerase activity (e.g., reverse
anpingriswethoxyesainopyiney R HP ed 8ioo-dEHhpl ement ary" refers

to t i 0t Sd ¥z f I .

(or BEpRRkt Bl P pRF S BHsRAoR | wheR St B A,
mpaisythatohe ptimde cahpriged a(acleptidd sequerideenapligmdmyary to the sense

conti guous base-gai ring between the nucl eotides

h :
styagd gb i taraetaphmyeleativs fBmAle THE AP YHCTRIEP BB S TS %’%ﬁ%&ld@
seffiidce E%gieh%hgﬂ?'@’ il %g%gxlseggrﬁlﬁwlﬂ% S%h{gatgl%%‘e pc;l{;ﬁ[c@fﬁ)‘ﬁde

orm ng e-stran ynucl eoti de between the
template. Primers with an opposite orientation may generate a PCR amplified product

from matched polynucleotide template to which they complement. Two primers with

opposite orientation may be referred to as a reverse primer and a forward primer.
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conpl enmentary strands. A first polynucleotide is said
to be "conpletely conplenentary” to a second
w@odoynsabroti de strand if each and every nucl ePCT/U82008/043502
the first polynucleotide fornms base-paring with
nucl eotides within the conplenentary region of the
Sec Q%d ROMKRUE |t}Fé)l%hﬁ @sarfe Bﬂlélﬁé’udﬂ@' M@%'tﬁ&tmﬁ%ré SorPisrise
conp ete y conplenmentary (i.e., partially
nuch:mntﬂ@ sagnermey pomnpletivatasetoothe sapoé strand afotthnget polywisdeotide

d t he f ol t
gt e et cisaiPR a6 Eferice PR e Bice
frd0 apdiell @elyndSleotltEeAPERER Wiick Gy cofplindintt Y bet ween
pol ynucl eot'i de strandS has S|gn|f|cant effects on the

ef f ks ewd)hem astpobmyelrotede” anneedleingeidy epgasrliiieres fomy
tid f '
P 0l BB A e S BRI o

DNAGE ribdiHtRINPESVMONA. p@loy;ﬁmelbeﬁddsd mcﬁﬁdeaﬁdhout&hnitation,
ol i gonucl eotide_ priner is nfl emeny, ary %gg target
singhe-yand dowbleistranded nelyuslsstides hederat epolmupleoiges” agdyis used
0 . Ve
e
pabytkleotideess wall hhﬂletcaemmal fooing lof DIND tndi BN Adshanadetistic of
herein, the t e&g " anal g "

wh din th
vigises AT T RAPE S pIF AR pampig 5ol b poRetide

us(eful for: th@ﬁl%§(§fﬂ Gfvefttiot ?‘%%n 1%'lité‘d Qxeﬂlﬁﬁidd%lyrﬂbleotlde orit
dentity etc.) or quantitative e., anount)

mateb%mmmphﬁeﬁpdﬁnmlmﬂgm alpahyl tienreagtion.whi ch may be

L t s
oS e Rt gﬁ“gfeﬂ?a‘%?tes TR0 8 gPOEr AR IS T et
oﬂdh@oﬁt&ﬂ?&iude ggﬁﬁher@&ﬁﬂ;?ﬂ ses bEleght thBﬁgcbi{u@Ibotlﬂe pﬁmetsmﬂl oﬁd?
a po

opy nunber) of pol ynucl eoti de may be neasured by
asn@«tt,rﬁo‘asgt”m loligpmslgptide Primersyefers & ygroupef prymg %{1?18 o
spg 1ﬁca1§p{lﬁ%ﬁ§%%gw¥eé %dgéh%l hcc??/f}gnom fg%gxtbgm 5%/target

paﬁlﬂfgeﬁs(ag@lleﬁllyaﬂleﬁewﬂr béephit of Bagonaclbtideqaimérs for each member
Mol ecul ar Bi ol o

ot e o Pt 1 R mnes raits it 1 oS sepegipylso b8 ised
%@?g}ebn@& bre cotflfitafét ﬁ%eﬁal%@é}ﬁard e iates?”e way of

rlngt e arm nt of a pol ynucl eotlde in the
pr es&ntsedressin,itbaters “poirfredes tetwh eliusuai'padeaice

intensity emtted uch nuc eot | and .conpar e
ol e pE et e b e B e Men 2npaE™S
olfg%ﬁﬁélé‘é’tﬁﬁ RRh Bl 1R6d tolrodheetin exterided prodatiefdrh dalowbleh

known anount. As used herein, "cancer therapy

stnaed@rtsrrm&at@@g t gemoapy DML oT AN Adsit i yefgrred gap gm@tr afhe
oA RS R b Poc BRBAL g ol

i.d.ahef save@ppositetdrnefyns.nat has as a goal to reduce or
to at | east partlallal el i m. nate Hetasta& of a
canchy useddierein, jigohaipd 20r @iriled Vwhen gsse & 14 W@P%edf) a

pcflfr{u% e%rﬁi@ s trhgteﬁ gp o‘é&hrﬁﬁ% s&ﬁlehéesh&%lm tendved ot its

partia i'm nat
normal cellular env1ronment or 1s synthesized in a non-natural environment (e.g.,

artificially synthesized). Thus, an “isolated” or “purified” sequence may be in a cell-
free solution or placed in a different cellular environment. The term “purified” does

not imply that the sequence is the only nucleotide present, but that it i essentially free
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growt h of netastatic nodules (e.g., after surgical
renmoval of a primary tunor). Alternatively stated,
w@anagesesbher apy refers to any therapy whi ch haBCEHES1006043502
goal to slow, control, decrease the |ikelihood or
probability, or delay the onset of cancer in the
(aﬁ&%b@%%, t §9d106%r1ﬁ1r9) o i3 leRidé 8RR nudMside hiaterial
understood neaning 1'n the art, for exanple, an
naﬁmd@nasswlhtedmgﬂnmh of tissue and/or cells, which has

h , d] f he bod
(i RS i o 0 BN I Ekne Sy b€
o%ﬁﬁlcfé@ﬁdé biih&d ftn ah RIKL Mndslatelby RO XTRS. of 68 ROVA-dependent

cancer, renal cancer, |iver cancér, breast cancer,
DNArrwlymmm actlmtw é¢.8 teversa s@nsCriplase). an cancer

t.he I [ e
e O BB Py AR B B A B of
polbfuciedfidé R pefion thegss) lt&hyﬂrﬁﬁﬁd)ﬂoamt&d rfamm pmgmucleonde
i ndi vidual to another individual. The graft ca

stiand (qIpertion theirefdiyeoatisaus Sawneaiting hewaen the quyleotlges (that is
not ﬂ?&{\]\gpgé(ﬁgy %Wﬁj & mdcgé C}g%@eéf tﬁ@lcnll’r%; 85{&2%1%%%@21@}60 ide smgle
stahés; themﬂyoﬁ)ﬁﬁmg a dmhl&&ttah&ecbﬂ)cﬂymuakmmw btiwees dmar ati o n

of nucleic a ecu es .in,an al.i t.fro
ffm?rrf@atsrra?ﬁsr e%"gfﬁf B8R YW%%‘F%‘?‘% I faid g%ﬁ TS
lﬁérgﬁg” kda SecoRl! Bllyﬁﬁd’le&ti&é%traﬁ‘@ﬁ' éal:l%ﬂd &WeBEsudédtide of the

wth |nn r dianeters from about 10 to 300
ﬁrsmolmlemde lfcangé)aser ~paningowiil n@cleotuiﬂs wothabbecompiamiantary

| .en but ar r r.ably h f.0.5
e R S R o S
cortPlehént@YALE.] 9&111a1‘1§1&>rﬂll§1©rn@ﬁtary) to the second polynucleotlde if one

m cr of | ui |cn||crocap | aries (avai] abl e g., from

nuclgotige in Be fagjipobmuctreiidadics gpiagse pair diche P@"afﬁpyndmg
nugregg ?P §1 t;lg geec\gnél pof‘yﬂgﬂgg A Gea hnfeﬁr%gie%;ee ao(r‘t]’%gfnk) eﬂéﬁtanty between
polyrrtma@ciael ppdrels by S galfiugit effeéte va thoeffivieagemid dtieapth of

%Sﬁéé?%&“ﬁ@%@@@%é’%ﬁ fisTRenge siinds o hisds Ahe e
ng;roﬁgncevyﬁ aﬁ@l iRE tgﬂlo% shetEde a@énd%oﬁleﬁfdg@ue%@en

osage, e Inactivation of thymc or |ynph
paipdhelebtidektrandsNon- | i mi ti ng exanpl es of such agents are

oo AR5 el e RS LERR RGeS DAPIRIEe
le£§’c‘ @0%' (?k@érawm6@%eﬁmfeqsreﬁévmvo%pww &l mspREREbLy 90% or

characteristic of being infected wt iven
mpeg) n@@ewﬂde@ of @hegmmﬁas femmbiseairs mgtmuctﬁaﬂa@sgﬁh@? taxget
eudllgﬁ "a plurality of or "a set of refers to
&'q g tvvo for exanple, 3 or nore, 4 or nore, 5 or
DI eAs Osedrhefdif Gthe #r@r“an@lyfing,8 wheniBéd®in the OdSntemroe’ a0 or
more etc. BRI EF DESCRI PTL.ON OF THE FI GURE Fi gure
angplifipetian Fqeatien, GeTersdn BANRIIGHYRE &1 PReSRUGRSEsqngF, size detection,

or i§QMtfEy @tm) Y qﬁ&n’utaﬂve (i.e., amount) determination of a target polynucleotide,

which may be visual or automated assessments based upon the magnitude (strength)
or number of signals generated by the label. The “amount” (e.g., measured in ug,
umol or copy number) of a polynucleotide may be measured by methods well known

in the art (e.g., by UV absorption or fluorescence intensity, by comparing band
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vi ruses enconpassed by the nmethods descri bed herein.
Figure 2 is a representative exanple of an

web@chs@aphor egram for an assay to si mul t aneousP@T/U81086¢/043502
six viral pathogens. Anplified DNA fragnents (i.e.,
anpl i cons) corresponding to the indicated viruses CW

int(eﬁéﬁl}/{gﬂezg gél%ﬂf HFereftle diR%owh rléi%th Snd MG %ﬁ/é?(réﬁl le as

vir C virus, a human pol yoma virus),
degdribedin Besip Methndsus l\Bc)lsecuHH\Bao](ogmn(dﬁShéqu%et\ﬂl 3 Ebevl)‘lr NY);

g Ly ey Miaergeoly (1555 ASRE LB, Jfsr e

SoR¥; %@ ?ﬂ Ohb %&%f%léamgtﬁ@ aRsemtcEti potyRsRERd@inthe present
anp ification plots for an assay to detect the same

mmm‘uon iis tl m@ﬁamdg‘eﬂgora@en@ﬁ miageite erpitteddrtsugh pelyaucleotide, and

corr g&f&t‘g &hef ﬂ\;(gescelm'é nsfrfPQ Qljnﬁﬁe da r%ﬁe%&ge%gnucleohde ie.,

a PolRIcRREaB Wi Jlabeeghqint.ners to allow for real tine
anal sis. Portions of the_anplification mxture vvera?
wesedthereiiy “eangentherapy” kjers de anyleraRy dhpt hagas a goal to

re th%%é’ ?e@eﬁ%r o%pda%xéé} ()}‘ g@ét‘é&&iﬁﬁh% §ﬁlﬁlnay‘aecdh€gla%%t\§{§1atwely,

uor escence uni area) are plotte
“chigr Seadpy” vefesus anydiefaplyllhd:télas aa gouleo dedluse ar to at least
reag][ ?ent ative exarrr% of a, ser.i atll brati
Pa RS QAR RO LAFEREST (AT & SHEIH LR SIte, PaFS DEFPY

refdks t% &'y\fﬁé?a&p@}ﬁcﬁ lﬁﬁ?&’sr 1tsg§oa? a6 edtics @f atl184s® ngﬁr{fﬂ]% e5malats

cyc e hunber was fined as the cyc e nu er t
growttr efspetastetit mcmiu% Gie)e pfteroueg calmemovaliof 8 paignacy hﬁmrﬁt ed

r dat anal sof war e
A e e Eantd R el SR LT b ip gogyto
sI6WRI @RtroB B8&bdse ShlikJBOHE ble@bbﬁiﬁﬁtyf oF démyethteamgatoesancer in
| i'sted. DETAILED DESCRI PTI'ON Due to the advent of
thgarvefitcs, mi croorgani snms i ncl udi ng pat hogens, can now

be '[ﬂ? §ed eFegn Qﬁ‘&% G”Qa:ncglQ Hak ?t§ &stggd meamng in the art, for

m croorgani snm’spec genes or ranscr
exetples a6 Iuﬁébﬂ&alléda gm/thbf hssub ahdver c‘:eﬂbnwhrchmhs dreqdotalndl to
protein levels have resulted in itional |nS|
SpPRAGS RO GRS AEES oS e RatP S AHBIBE SApe ey put

arérﬁgﬂﬁﬂﬁedjﬁs Qhfs h%gh«ghﬁsr Coldh/cafde? q‘eﬁé}l cﬁi‘ﬂce@qw&f BirRer,

sensitive a conte ranedus met hod for the dlagn03|3‘
breast cayean flirtgatancer, mbstaisl dangrrovayipe samfer, pacligen and the like.

i nfection.usi.ng, a set,. of...ol i gonu ot i speci fi

eac H&%FSGB q.h ﬁgﬁs g{agt 68% gz cqg Dorgg:? gue cel %
poRfibIBefeof, Qheﬁﬂ@irhﬂs}élaﬁtédhﬁfm BA¢ HRvaaudl rt@ﬁmnérnh@wmmal The
parti cul ar regi ons of theé‘genorre of each specific

grp%pmg@fpr%argnle 1 yensEcRiie. ablppencit sanaticplly enginecasfivegeneic,
or \;_glegetpca %ggﬂeérédiﬁhﬁgbﬁsd oM the group consisting of:

and fungi. Alternatively,
t he patdeddereih, Sth@&hﬁ(i‘bgﬂllény@lﬁctrbﬁh@éﬁﬂMemsths éllectg)lihbretlc

virus, bacteria, and protozoan. Alternatlfé/ﬁ
scpaeliery ehmcieis aqid salerulss SRR RRAUR. S abHEp ‘farytﬂgné?acﬂon

witdrbHSh &) aRR6h & PeRformed in a capillary tube. Capillary tubes are available
with inner diameters from about 10 to 300 um, and can range from about 0.2 cm to
about 3 m in length, but are preferably in the range of 0.5 cm fo 20 cm, more

preferably in the range of 0.5 cm to 10 cm. In addition, the use of microfluidic
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The net hods descri bed herein are directed to an

accurate, sensitive and contenporaneous nethod for the
walr@gnsass and quantitation of nultiple types PET/UB2006043502

i nfection using a set of oligonucleotides specific for

each of the viruses to be detected, to act as priners

| micRcBMbiié(aPhilaBR, o\, 'R ELBAGOF 'A%tll%?tof ecﬂﬁélb.gi%gi oigé%?d’?%‘ﬂy

regi ons of the genone of each specific viru
enpemprssescvabinithe meating of “apdhnptlectropheresist hods

descy herein.can be appli.ed.to,the detection of

ot FORg PR A Bp PR i Feiar o gt et roduces
thdsti Ry tite BHRH tehd ol HGGHD @n@ﬁ@&k}eqe%ioﬁ@afgaiﬁt Pathogens.

I mrunoconprom sed status that can predispose the host

Foy gxapeple gnwhichsehenadeipisteredpt dnspproprifteaiosage, results in
' -ud] i.ral ~pathogens. ..t i s beneficial

B IRGRE or i G Ot 207 HS NP Sinulibe bR webrfg
agants RISy dsycpaospotiat, UK -506randhgpaireence of

pathoagqi i ncl.udi ng, viral pathogens, which nay be

det ASTHSRY Berein, thedeny pamptamatic” sefres4o an indiwidngl who does not

Kk pRidion ! T LD
XSG Dbl SR IR LAfrogh ora
giviemeombinappnesfymthqeats.ent , provi deopportunities for

preenpt i thera incl,uding for exanple, nodifying

t he d@%a/g?re’gnf SuSpr %g%ti eregﬂém@?ﬁe‘ihﬁ@t"_"o’ for
ex@fple/B &t @ORI 40P nid& NAHGEL 6 ofGABRDRloY m&é,?%l‘%&ﬂe,% or more

testing for pathogens causing infectious diseases IS
10 eppwueeted in patients who present synptons ;

characateristic of infection by one or nore pathogenic

infections, or in persons who have been in contact

BRIEFDESCRIPTIONSOFaHEBFIGUERES nore pat hogeni ¢
infections, or in geo | e who are ot herw se suspect ed

to HEPE HENaTopenrent Giobaek pesassian mualses fasseresenttive om
virtde§ eflo s&dﬁﬂitﬂ@%ﬁ%d&’ﬁ%@:ﬁ%g@ﬂ& of i mmunoconproni sed

patients, and,” in partrcular, patients under goi ng

| miiipusep i espiesentbtiveatxample @fdnelecgophéregant fos gkl @ssay to

sl AR B HeRect O SR AL pathasent AT L6 DU REBETE o €
amBRESHE) ¢ ﬁameg@ﬁue Iﬂdﬁ%%ﬁﬁﬂﬁ)seJ@WWa@o{%‘uk)?ﬁ@@(BK

. to the traditional diagnostic paradi
virge ¢ dnmgnpatyosta witush I€AJC sirmptadrmnanhmi oo evinesd) | MHV6r(human

' [ I-sease i s del.a i n _mmunaqdefi ci ent
g e A B GBI AP PR S s
sephiate@icdn O3GcndE§LRES anag uélh? he AHIB7B0GRAH ABAIYPASstem.

red. with i mmunoconpetent indivuduals. This éffect

conpa . ( 1 vuC
co Rgllgll@a’t B4 raprepeiFvEcKimpletaf amphidiaationadts doman assajt to
]R ,Q. ,g F @ r.: k . | . CO H
det(%cﬁrtm hosup ﬁ)?{é%%?)\ggl ° !r%{esa rlrlgﬁigu g‘?%‘eﬁgb e%f[}g? irpsgs at the number
of copicadidicea¢d was infrobiadedrittoiantegionanixpire ¥bmaising fluorescently
1bﬁg%{iiciently naggped by a heal thy inmmune system In
abelp Rriops, f law dor ealtitae pralys. SRqrtiens offthpapkifiestion mixture

1B 8 RONEeat S L oSG | l4ative
b moni toring of poatft ﬁ%‘gyec?}ésﬁ ﬁ%%ggﬁﬁcf{]l& %‘g@g%gﬂ g@gﬁéﬁﬁ | be
eleatiopboresib.udbe eclitore fhmréseericeamits (tegipead arps)efre phited ah .log
“mkqm%ggithon getection of di sease progression at the

SHSEHHS BYClelibeist ages of infection can help to

adrFigin®UeE a representative example of a series of calibration plots that show

the cycle threshold (Ct) for detection of a given copy number of each viral target.
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effective treatnment early on, increasing chances of
successful outconme. Also, in a specific exanple of
WO povandEeppr essi ve therapy of transpl ant pati eP€BUS2006/043502
nonitoring infectious di sease progression could be
used to adjust the reginment of inmunosuppressive drugs
- l | AhaorRaidhaees35000
o RLARLS fbatNE o nC IARE RS LA ol chaae
fludrejcesde wiits a¥\balbwatgd bytGena N appendaia paalysigsafiwasa (Appisds
_in aynptoniatic i?dividuals IS not generally
Biogysieaps. dapter L1V <a)-be very beneficial for patients
undeLgRl g o1t I8 BOBMER ESHHY SlidonRalestdYs foR B8 tirpeted Hated.
noni foring of post-iransplantation patients for
pat hogen i nfection can inprove post-transplantation
surviva 1 Nid zi ng transplant rejection.
DE&HQH%% bﬁ%&gugbﬁqggen nonitoring in a patient is
espPBgt & thy a@¥ede bt alontits, aEplobAgnsals ifduding ipaihbgertseetn now
for each specific infection of interest,but if appl.ied
be wisntifiqubhrastd ot thgpregenesd Ofalfé@é‘%ﬁ%g%-‘fm@?‘#ééc §511€5 0% FW&%BP“-
sanpl e from t] L ' ;
e e S G L e T el
addifiss] frdfghtyTmoRitspRhiity sad ppatiidntagndie tpalshogens
nmoni tored for can be sel ected based on a nunber of
f acTlee metheds descrped herenyfse direaid R AGCAleeS filvg 3¢
t Gl iR s of
colyFRIARARS TRl [hc! e S R RO
pathygantiofestign esing e dethyf ofibemichadtidesisparific $picepch of the pathogens

consi deyations are 1 under.st oo ' '
to pefiiesi o0 KR s BT P B oS BRGio ol pafful
o . ; g Hetdored i linical
regparsg)lg E%%)%e??ﬁhe%?ﬁgéds usi ng;)‘?a %lggﬁgmpl i J% %_Oc at ieoe}? Ofm : C,lmca
samppleh®he pathpgani if selesiod Fremcthg gy, copistiRERl: Hahh &a@@?’t 0

det ect [ or antitate vij ' ' ,
progoitaniges Qe e taftie) & RIepaHoh WP
cotating o BRSS! battdrias ahdpdtd2pan SiltegnativeyathetpatiogPOR selected

assay. J . din Mcrobio]. 37:132, 1999; Martell M et
frog) the lgrayi qonsisdngel VEBRMA bagirPever se transcri pti on- PCR

quant | | Lot d ir%d ¢d, iséhsitive and

M c%g%ﬁoﬁggéﬁﬁr@gﬁ%@ &eg%r\(é%?&goZ@\%f&al\/ér cier B, et
cotempSiafrediisansthars fos thedingmgisfand quantitaion efrultiole tRpgs of virus

infGgRpeIng AA% 5] ORETRBIR S aREa Trgagt Shie TG M B grted.
to g@tglsq gﬁﬁ‘le?sate BRITRY bRGer SHADR AL QRpArtibslasteglons of tHeegenome

an artificially introduced, nucleic acid
of mdhespedific ofruk srght todrecdatrciest ingrelinieal sy®ladded, eit her

t ' . ey .
st r S8 nisthods e heaeRin ] DYREL I b AORERKELS Ihogens in
saBpRE EBAYS Y HEIvRIvE]. Bl bR ewdr, Beckitewdecrmaseintimmineriunetion leads

order to act as an internal standard for quantita&an
to wa SNNpReeHTeRissd setis| thyt cap PEAISPPIBBE ORGP Srredus 40 i

thidR2aide %%sg}@éliﬁﬁie}n k?gtg%ggfsi, o fiftd it SMBRLRL R hpeabial foy

monitor an individual having or suspected of having an immunocompromised status,

for the presence of pathogens, including viral pathogens, which may be detrimental to
the individual’s health. Early detection of pathogens, including viral pathogens, in

samples from a patient, particularly in an immunosuppressed patient, provide
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exogenous nucleic acids for internal standards in PCR
is described for exanple, in WO 93/02215; WO
wO2010%483 ; U.S. Patent Nos. 5,213,961 and 5, 2ROT/UR2006/043502
all of which are incorporated herein by reference.
Simlar strategies have proven ef fective for
PSRk YEoRRp R R APl ol g e of
any ﬁnﬁmnbsslpptesalve ag®Olsing adm:fmsdﬁred tcbﬂhh pdiserR.S 273- 86)

k 1994, Nu Aci ds Res. . 2670-7).

Capi%’%‘%‘%i ‘21851?%?]31% bistiag fﬁ’& OpgE By Hif%gﬁous afiBastd is
coﬂ&lﬁﬁ‘éd 151%%{181%5 yvh@l??@s@ht rﬁm&a%ame@ﬁuc Bﬁin?é(:'u%n%& ok or
l'ugers 90-2) discl oses

mca"e mrathhgcmct oredipns,arriin genaoﬁsf\eh@ﬁawedieele mcmwt whithghdividuals

hapiig 0 Pr ey RUBe R RoBY b hfeoBlenthit e cBerdfe Sitnsela
to BAVBddveIdped! ah WnfectRNS isBhse MBS uSHNEREn Dne eflﬂmk@gﬁh@génw th

a fluorescent dye. Multiplex fluorescent RT

res uMagag@me@t ahianypyreropreBised paioptse prd i BEHeRes PatierHs
p
un@gjgp h MRS %&pﬁ&?&% (&féﬂ%léﬁ/ éﬁ&b%ﬁﬂ) b 8%% g{tréaﬁ‘%})l?xﬁg‘ o gatlents

under@oinigttfhingeht chudimysesbienidprresiom Bithe imanme syqitm (foaseamnple
on quant itative COfTPet itive reverse tr ansgﬂ&opt |(§n PCR
cawvb@rmibﬁ)apx Gepmsarertessst p chalipnge tathe b
a ge
pafaﬁfgr{x Pird &&/@ﬂfpﬂégﬁ pt(‘) ﬁaﬂg%ag 5%5%?%&%13&0&&9@@% %fegfﬁﬁ%
digeds 19 36131@6@ indbe trmnbasdelﬂnean'amﬂelntsaam@wypwhllﬁ cmapndb:t wrtl;z later

e R B SRR A,
coRpkledt ﬁiﬁwu@él@ Chis@kfect(cohipBiBates afthirFodtive GeatBdit, Qﬁ‘iﬁ@an

Sci Appl 47-53) descri bes an aut omat ed capi 1 ary
regyd| ingberst mtphmp eyl apagienh Smptuil dBNBMOIPERSsIve ireplprent often
reﬁuﬁcg Zlé%t Eth-? atu%nbotql % an ec greezéogxél Pgﬁglglg%f {nahgged%%ealthy

imfdnkispstex et slieh Gﬁlﬁa’n@ﬁs Qfsmdpleu&tecﬁaﬁ? bﬁpataog&nq)’reyence is not
rotozoa, can_be achleved usi ng virus, bacteria and/or

suffjeinns pehinsisedi quaetlﬁ@ﬁvwogltomﬁe%fdﬂaﬂmgﬁ% tikerjapd ity gaanges will
f h

be%&% %’a@ﬁb]ﬁ cf@fv;pﬁfé}{fj aﬂgutg'dér il p i‘df@é ?((ﬁ)lraisp ‘;’%tag&zlggﬁ Qfe?%%ﬁ‘ of©

didedegmbdgrdssid sthbeigiset beeam/tstecgés ofindection tah hélpro bdmwinister

et ect of the presence of pat en t he e
oA SVAITBrE oy nnBrr e S Bagf SHeeiyL b Edme: Alsgrata
sp&fi"ﬂcg Bialﬁmé 8f nm@n¢hu EF&WEMP? %ﬂﬁhﬁsﬁ)m&@?&mﬁnaﬁng

they are frequently less sensitive t he met hod of
infepteousiisease progrgssion ovnld he nindde adiyst the regsaientcdn be used

i SirE s SR i Pidks B AR SR el ?%P%‘@O%ﬂ
wiilkebalkineiig tkepSssibling ofaasant s¢gedionl cal |y binds”, when

referring to an anti body or other binding nnlet
r ef eVBile gnagtitative mepitoang of prhegeas in yrapiomats ﬁaitlYld\éalms not
t he target
echel PP e fin beiferk BB TR Rl S0 SNl
1nmﬁmbhqmnsmvehemm&meUn@mamdhnhh@ﬂubmgbﬁgoﬂ3nmaMwmmxm

under. de nat ed assay.conditions, the specified
patients for pa o en mfection cafn improve post-transplantation survival and

minimizing transplant rejection. Quantitative pathogen monitoring in a patient is

especially practical if applied not as a single test for each specific infection of interest,
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bi ndi ng noi eties bind preferentially to a particul ar
target marker and do not bind in a significant anount

WO 00a10F@s3 conmponent s present in a test sanpl e.P@I/US2006/043502

vari ety of imunoassay formats can be used to sel ect
anti bodi es specifically irnrnunoreactive with a
articu sol j d- .
R0 8 B G 3 BB Fred 9 p SRty i
orapielfdiatly e sspekipfaxeaidyyfor apaedoLpathogems prdsbntary the highest
.anal yte. See Harlow and Lane (]}988) Ant i bodfj es, A
riskafion FrampRocompserarsed patignt-shhe prihegsns gronpgrdi teneqndisselected
' LResi d

bepEl o hlimptfl o SR3GHLARS UHHAORRAGY o Mothe AR
immunosofressidn i thy patienpitbatdvyroamental faotwaly tot Whith itk individual is

specjfi¢c for a specific target, w | ind the.target i.n
e@ﬁseaiwe@ﬂifyr%ﬁtoméQ%G@W%X@%QW#-aQ“@MW%HWS fapell
uﬂ&]ﬁ%ﬁ%&y{g}ﬁagégdlmriﬁtﬁéﬂﬁﬂ 10 to 100 times background.

I bodi"es can be raised a&ﬁai nst any nunber of )
pat hSuphre wmpkipidxied assap van beddvebped using gaalecularsliagnasfics

B BS Y e BhS o e ey i

miRadibegen and reside on the surface of the pathogen

particles, or on the surface of pathaogen-infected

cel | Methods psiag PCRefoldstest anyprsmaniyatesting in p spnpletipdids, for
i pf . : ld.her: L 0L Qe

o RRBLR, 080 SAEE Sl SoBRBR L REL AT B i

gletims PCRn&ssyy. JaCliniMikebicd B7c1 32, £99% M aried] Kkt ali High- i s
reppéS matrj )?s%r ot (;i n.1 An% i.body that specifically bi.nd
thebp e e SR 2RsAPH AN SR oo of :*‘F%"it%ép Viris RNA

o . . v L i :

SRRSOkt o s U i o
screamingobt HEY\e D&k el HESARNAsgamgmps in bloed dbndfions dsing 2 novel

| eyco es or._.enz -linked i ch a
TeERFERER AR Vit Shuul THRe 04 61 60

G anpER M thedstdaARBmPALY bBerdus CbhSis 6adh Hahélgiestaad

u5|nﬂwan anti body that specifically binds the major

artifipiellyl ifrastuesdnugigic peig maleayie pimesascongguptivg jhat iy gdded,
22): 177-87... 0uD. . L -

o ip B S plaolia e Nipon rep, G110 O, e

cotRasWwr addiny ah BROEDAGSRYIeivEia it uBRowItdinedirationihiotder to act
speci fi cal Ig bind matrix protein G . Mreq

asa) igterna) paadapel feyatpantigtien wag m@s@z?edcf&h%féi/yegt ’al-t($9'°88) Nature
B SIS DAL PO aReSiR Ly Bhogar
exvdzthodsinciedo@iddefor Bedrhal seindads 8PPCRAy HescHbed foesaample, in

<. C il HI hoggeni
“@@%{0%59%5@ 62)%2&??%1’ paéjcﬂz}ﬁenﬁ‘e\m&eq’%@g@ ﬁ&e%&nz .all of
wilthiaROHESDot At he R BlyTrbfefdnky, Binlithr siropiel Msacsbodd dftstive
(LPS), the major conponents of outer bacterial =
fomngritiiatiy q(méastremenbt Wisidioads wusngusetheoeqllanm)ifpaiey .
reali i TBLADULRSHR (Kievits et al., 1991, J. Virol. Methods 35: 273-86) or SDA
(Walker, 1994, Nucleic Acids Res. 22: 2670-7).

Capillary electrophoresis has been used to quantitatively detect gene

“expression. Rajevic at el. (2001, Pflugers Arch. 442(6 éuppi 1):1{_196-2) discloses a

method for detecting differential expression of oncogenes by using seven pairs of
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Morton RJ, Ramachandran A, Mal ayer JR ). Lysteria

nonocyt ogenes can be detected using antibodi es that
wa@p@aiosdseanl | y bi nd a 60-kDa protein collectivePgT/UsI00&0143502

p60, which is encoded by the iap (invasionassoci at ed

protein) gene and secreted in large quantities by

prigf i BicERAR B RERRT B B i IR Pofogelles

sn}(ultﬁéumy MSerapkintdds whed' dhd-Mbelked Mlt}ﬂaJﬂgorBéé,enﬁ(d}wn Multiplex
cobact eri um tubercul osi s_can be asur ed gﬂ h

!ﬂWSF%!ﬁ/ BECRygeulisyear ralyrad pyseabianpelee 1518

PRISI 10 BBhRIc Ay APCBLIbS e%lyﬁ?bkﬁlgte% B 9.7) ne

out er mycobact er cro ods
deﬁcﬁﬂ:bs h’mytategﬁ (dr)quéﬂiitﬁﬁon bﬂm&hun&ancBnmRNﬂetkahsdnptHhadeé on

OB I BaTEte BHTRAD o cRy R SRR capillary
el&% R6ERE (OF) fr %ﬂ?@@épaﬁftloﬂ 'afu.fl ﬁét‘é&ior?&%ﬁ‘&d&ltsaté&fr et al.,

ha detect anti bodi és labeled with fl'uorescent dyes
(1%97 ¢ Kdmpmatiogy BIBinked StioAppl 606193- KRp dbscaibesthp ppliksgion of a

cop R SRty By A sl g ARG ASERY os Bhprespont

dlfféiehwtﬂlspmwgsﬁaamrmpmenw Odienge IDPIRL ChropiatédtiB1g
at hogen-1nfected cells (Jjtnmnocytochem cal

Bt BaL BT AT S chesorie om oRlsmp NS e gl ol apsygsis
wAEE SIS MR B e AR S EP AT gy

( Nbﬂh@d&ltlbn td/hhedeio lagid tasal dbggchpn,]multlﬁlex@i dmebtﬁm of V1rus

( Edi toé/) Humana P ess 8 col qr -encod
bae@w PhPrOJRzga 590 PeAshieked y9ing ViTys, bisieriaapd/gr Pwt%ga specific
mﬁﬁ&r@”tTh@srﬁzE}Eé!iﬂkzl%Qﬂclu&l%*ﬂ)&te%seﬁgo@db?f@s & lﬁ:ﬁ@@ﬂhﬁtaé{ré sﬁ&:&’ﬁcht
Sear c ht platform comrercialized by Endogen,
each of the Mrus;fbaﬁiesh end/Scpmwitrizod to:b@d‘etyqtedr hAltboamhttht ;q@dmd$ are

t f ti b
g bRt Fhsona e et SRR s oirermie i
m@lﬁ eRabRFsudl ad tHEHRPhH *teﬁlgﬁ{ Regemt arﬁﬁfreqlﬂéﬁﬂfﬂ Bdquirk nife
lul ar; hunoral, phagocytic, or a conbi ned defect;

samnh: a&ﬁbw B @@qu@rvbf loysessnsitive thap the methed afthe apsiant invention.
A ?ﬁlﬁlﬁrﬂ%ﬁg{l@%‘hs&ﬁ Eltsec'c% WTc{é?ec?gﬂg %%é}{eibtlérﬁgrk&ts including
gs to

méth@rs&hhmb ohe 6t Pofdriibodiss thassdecificallybisl thebﬂﬁmleasl Tie
aII phase% of hqgst defense, including greakdown
¥

Phgarse ceiesHically bidy", wheg gelerrgg tp .aeragtlbqsééfrcmﬂaer Hidang moiety
refe gtﬁ%rmhaﬁng AGLB5A amqie%ﬁiaﬂ@e offhe SP&EEJE dffthe GALR GRirker

I nfections In ver transp ant reciplents,

- ever when theganget iarket fsan filhe peseanel o6 ebetech gamavinb population of

o BB S oy Sl S R
bugtg{agr iln"é):lq?{c’és ?gldfﬁr@ﬂfb%ﬁhhy 10 EFLES ALYt Rt Ptk 481 a6 a8Ush@®in a
significant amount to other components present in a test sample.

A variety of immunoassay formats can be used to select antibodies specifically
immunoreactive with a particular pathogen. For example, solid-phase ELISA
immunoassays are routinely used to select monoclonal antibodies specifically
immunoreactive with an analyte. See Harlow and Lane (1988) Antibodies, A

Laboratory Manual, Cold Spring Harbor Publications, New York, which describes
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debilitated patients in the posttransplant period and

may be favored over parenteral nutrition in hopes of
wa@e@rasaes f ungal sepsis. ' Enteral fornmulas, homeEwE82006/043502

are also ('superb mcrobiologic culture nedia and are

easily contam nated, and can |ead to gastroenteritis

bSR3 o SRFYCRERCh b LESMGILLY SRRl
intinetosdaetilidy. Alypicatin amantﬂm&yemmemlﬁc stes;mkmnﬁmtafget will bind
aer u nosa, Serr

theg?eg 4t a0 @Bguntﬁﬁ%a%t fzw 3§é’(’/ aﬂs %Ct er@gﬁénmowye&a}lﬂmore

thHE16RER) OHS BaRke@lnd Ndi vi dual having an
??mmnoconpr om se%lr%st atus, including, but not limted

t o bAmitedien can he ta.:&:hdr&galnbmnynmunbelr nf paethogen—@aﬁp B
St rept.ococ cheri col i i.st
bicHR RS R REFSES. RO hEHFRG PE RS, Prelrabpy. dioetier
m@l@&ﬂ@.@c{}b %?oduﬁ@d?&'[&i:ﬂg rhuﬁlpllﬂitio%%%ﬁ’@p atld Fgeﬁ RAY A Ak
meningitidis, , L. nonocyt fgenes seudononas
A

sugfeeqofi the sathogasmantitdes ot et thewsnriaeg of pathqpeeinfseted eelis.
FLB’&I%IU 'Egagi( Ei'? L] %gaeglre?eds ﬁglg ggh?% 'er?snc()e » %gﬁ)-mfe el},ﬁ, gr can be

hueeﬁéd @to Qlﬁtﬁiﬂd@ingﬂysbﬁ bEbatiaeh ofr paﬂhe ge‘reinlfa;tédﬂeﬂg ensi s,
Escherichiia coli, vibrio SE& Shigella spp. Liseria
mn&%ﬂ&lﬁ@g ercRemis Gdhe EMY @}rums PPRY R protein.

Arﬁﬂ;oﬁg éc!ii%.aaﬂ B! (??6§ e e ﬁ’l‘étel %ﬂ@@ﬁéegafor duantitative
nono ytog nes, gnterornvasi ve B co I, an
debdpuoin af:ac&rvelyrrep]maang WMYiis antéwdyi hmsédtdeﬁhgds imnludmgt but not

ted to rotozoa includin % arvum
B Gehor Bssegsing o b sl 1
T%l%&-@ihkéd ﬁﬁnuﬁ%%‘s ¢stdh af EE@SA} @I‘lﬁ ]Ma%ﬁ @ﬁﬂﬂ’ rigd May 5(2-

ere are several "viruses whi ch coul d be dangerous for
3)#i-90@iandga M. )havi ng an i nmunoconpr oni sed st at us,
e o ot C it P B R ihe plMfony B spdtticany

bﬂﬁ&ﬁ@ﬂiajdt?capﬂﬁételﬂ\'\ﬁl lerameﬁws 19be Myt B -294177-87;

i nfection_of harnful pat hogens, including viral

Cheagihd dénts ZM. 1 Wi Vbesnibeoans d.gamednY sTseeBEir es
moni éﬂ'ﬂe % angleg%lluggﬁ{ ?zlhmlggs%’%ih%pﬁnﬁhﬁc%ﬁsdygm& use

as vve 'S o
anphdmeag\eh&hxsmlmugmﬁmtmemmmm Gn Mcwedm m&anqbf)gzpeﬁbf

Yo 4o RN Ginehe daRor e oy snitedony il agt G bind

onb %?ftfg'&ciﬂaﬁﬁﬁts of"@%r@deﬁl 3e1Gn@"Jeial {1 vabi M@ﬂi&ﬁé rl@% DeS83(1-

, potentially all ow the détection of
2)7at 80 Geyls B, Resaichs Wyett I IMefeaugheyl Cs 0%l @Hdgr essi on,

qondbpRgtic aiiasre bflerfinon FE 4PEelsd e Gtibdtick tnat
sp&RACIBIRA Li Cgs@cdlﬁﬁdésﬁm"st) | tHé tajdfeo &2¢ 8t @fler bacterial

met hods and s ability to detect t resence of a

mapabrigegyé A ilengaabethads 2003 ﬁgarezs»sbbtzp} 7380, ThisunHlepTanR,
M ggﬁisl%}{xacg hat RO%TaJePJ(;@gS anpl e can be

nore y determ-ned at an earlier stage using
PCR Iiysehininginesytoperes kp@bé 8etectedusing antibodies that specifically

bind a 60-kDa protein collectively termed p60 Wthh 18 encoded by the iap (mvaswn-

" associated protein) gene and secreted in large quantltles by Lystena monocytogenes
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serol ogi cal techniques. In one aspect the invention
refers to a nethod for detecting in a single assay,

wo b@7ps@asence of any of a plurality of pathogePGI/U82006/043502
abi ol ogi cal sanmple from an i munoconpr oni sed
i ndi vidual . The plurality of pathogens include virus,

) ' rot . f i i nat.j
6 B gL A e e 00 SRR 08181 vy
Naht €pShung e, ParksHJ, $ice IV, ¥oum M skag BhossumdBS.nr  each

pat hogen of .a plurality of pathogens, [

. . a pair of .
ol i JERRDRBISTIIEUPRTPHRE cCHh CIMeagrqd Wit grifbogies dhat gpecifically

N
outer anycabauieriadicell aaildJ g{iep?ioé g/len]!irodessm(}itl}dgy;félf&?;te 1R82. Hamasur
B, BB FRla et o de F BB S T8 Ch ST ERPonSB).

desigpe 1tfﬂ?e)p@etéﬂtifof1%@ﬁgtimflﬁﬁiﬁhstsgfs daBM3iRSoRhePBY a Bimber of

t he ot her "anplicons generated from each of the
differehicagsay pleiédreischaiaietbct antipotiiss fabelsdvaith Buorescshbdyed or

f f th i N nb f .the pl || f
oA ke R LT 28 O AT BRereie el ondbs,
fludedsB&idt iof NurihesteRitdyes P ExBinp B b sichras@iGhatiirimlenciade t he
~plurality of pathogens establishes a set of
imgungénerebesst puigpiaearEndtisrstainias of pethpgecinfested cells
oAl Rloooc Spa Rioe 0 0 Saq 3 Meputar piolosy),
LopettehOglansis (Eﬂﬁ@or?,émﬁﬁllaﬂr&d@, }%ng;l Eregneelyhieal iirrpguﬂuaedagi c

aci rom a_bi gl ogical s e, or nucleic aci
EhfRdbuTbe HarsRor dehaak(/EThos B MRl i Bialagpy & TonCrgwther
(EgﬁE%,o%n uc?%hg 3 ieﬁ 206601EE16r-d-BEGFELRE bOMAmWidYel BS 13GHin&! Inc.

pri‘hers, under conditions pernftting
(a¢t descabaal infUS Batewrd, 534, TA3) ymultipéotd #&3S A Wierwaoaps Guchnas e

mephers of .the plurali.ty of t hogens.is ent, in.
S P aRB R e el SRR eEer Qi PR gekmific
cdpdicative of the presence of each nmenber present is

generated by the anplification reaction. The third
st eplherexattiipee elegpaertnigdc nfrstignhdctariel vinat [fengal.aei d

| ecul es... jze. The fourth,.st L hyvol.ves i N
PR R PY 48 i P Bpbl 5 GPe afl Bt HBATELIRR
altsiafiah avhederantst etiube! uiorsll pRdzocAtic, be a combinea defeet; gnd upon

as_when | abel ed nucleic acid_is separated by, .e.qg..
orgaHINg Rreseng inclie i pmal and extemg] cgeirgunes. fhhe@dginistration of
co e o B P B Bt R Ao 6
mdssivendepressidrhofofll weasts alhpki dedense,kaclodiamgml ireakidowasf cutaneous

geskggﬁg to be a length distinctfromthe |engths of
ang Pty anpli cons generated from other target

nucl girgbideh@ic, prithsrilyDacteliZ Sn P mBaH £ pbibftifhaes sl
_anplicons allows the determ nation of ich if any of
infe¢teonyslin Haiet transpleniygcipisgisn scawndies witbinsthel rsh pind secané month

po%rgrslseprl]a{ntét{]ont. J’Bﬁe usual sites are the abdomen, bloodstream, lungs, and surgical

wound.
Enteral nutrition is frequently necessary to provide adequate nutrients to
debilitated patients in the posttransplant period and may be favored over parenteral

nutrition in hopes of avoiding fungal sepsis. [Enteral formulas, however, are also
{
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bi ol ogi cal sanple. Variations of this nethod include,
but are not limted to, sanpling the anplification
WO e@cs@ns at one or nore intervals during the PCT/US2006/043502
anplification (e.g., renoving an aliquot fromthe
reaction mxture). This can permt the generation of
an, anpl i fi.cafi of 4 t [ OV] f C te
sufidp BRI 6P bRl fig EbashRRoRaRILAE, A pAEEUT B
gaktesapteditie and\ekhstsi @rahnivas tiak freqeendly chhtasinms Aateral formulas
_include, before the anplification step, )
inqludeckrderabagas eloreton & lase!lf pear @ ige SHeRtpsSly Fsgudomonas
ARN { b i.ca his can permt
scftlogh Bt b R QLD S ERTRIE spbl © Jomome. of . RNA
Vi r UEess arekevedd] tpathogehswehigh couié bp desgnaes fof avindahidual
transcgripts, as well, as the_ transcripts from other
hayipgea IHMYREITRRFORUSedrsits Fcluding, BRSO ap e of
inéiﬁ&iﬁg,tﬁu'ﬂ Aot 1Rt BIGRGE B Sy tSIRENE, BSRANCHR o, LiA%h
two pat hogens 1 n the biological sanple, or at | east
manwcRegerfes Weisdriiq enengnigitidis,steptocecayls pneurivordqe, thagmophilus

.lelfeven tvvelvei thi.rteen, .or. fourteen, or fiipfte n or
inflfenien Sy PRETPEIag ok o BICHHET ALY o f MBACHIREERSS Fie R @ oras
aePhh 8] $iehinSHIRER mninane pREBRSELBEI predhénil V&l dia Rppf

t he Fat hogens results froma single anplification o
Legionetla snp-i samtiiegpiive bagilli Baaddusamilygeiofasininenssiis glostridium

[ get | I : i fi.6 ahot her. i )
so UG PRSP PR LA PR e
monRygsies, Comsilshdcreg jelmi, WaNinia LIRS Rocolididh, viDié, choldvad),
HHV7, HHV8, VZV, hepatitis C, hepatitis B, adenovirus,
SafrmpngllayfpnonpeXIOgReS BRNE Y FHEE. Colhrad preeshggiargm

nFHARNE o i L R AU A D0a b A LR P Bl

paawim) GalpperapueganadisoGidrdiol lamélaf Emomoebbihitagiaal
sanple, or at. least three, four, five, siXx, seven,

to’@%pzq%(’ﬁ“%ﬂ"ﬂ@,an‘il CrogPeEYEd, twelve thirteen, or

f ourtReNare QEvetdlfiR88% WhicRbol18 B8 Hatkkerdi 16F X BRIRididl Usving
specific target nolecules in the test nucleic acid

angmepmeeeinproniisnd| states inaluding, iyt petdinigidcial HSNApHEV2ahBV,

e WO,... Of~ at t f
CHiN, ENED TRRTT, Vel Sy, e e BpdhR, s ey 9.
WNHB, iICvend BRKVfourteen, or fifteen or at |least up to 16
different specific virus targets selected fromthe

gr oufhedliest eftiniegtion of hopful patogensempludang virphpgthoppnyy in

. . . - 0 r‘ A

o §ARRY ey S R Bkl ine RATIRALHoa Y

levkdss as whik ds erlevals ofSothérgiatidgenss dityl matloeendeandizt deteves using

. fro n indi vidyal to who coyrse af .therapy ha

ingjEhia AP S DES B SRV A A s o BoueT

indiNTMACSRITBS AT S8 are SUGH) dAghaPiRAL. | N&d1id @cidUdlplFaL APt
[imted to i mmunosuppreéssive therapies prescribed for

méthedss pichras POR, petentialiinallow the detection of the pathogens at an earlier

stage of disease progression, as opposed to waiting for an immune response to be

generated, if in fact any immune response is generated. Due to the sensitivity of PCR

related methods and PCR’s ability to detect the presence of a'patho genic genome ina

"éamprle, both the presence-and the amount of pathogen in a sample can be more
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for cancer patients. The nmethods descri bed herein can

be used in nonitoring the course of inmmunosuppressive
woe@ansans or a treatnment that causes PCT/US2006/043502

i mmunosuppr essi on. The net hods descri bed herein can

further conprise the step of quantitating each

g . | i . ’ i

scfivipaRpBlinkd &l A hake Binf BCRRBR RS o RRaRT %
sewidpced ethhigueddi ng to the test nucleic acid sanple, at

| east two nucleic acid conpetitgor nolecules that wll

be dRPPF rPER" BiF iy oRHn @%%W%m?ﬁwé fonHeteting 18 A fnet 4ssay,

theg{?lfeg&f'c@ ¢ dnyPSt ABAIRPASRIRIREL f LolbRIAS! sl fofh 261

f
epared or isolate a pat hogen.
impomoenhp@iissisndifviduak H egiluefityoaipadtogeny intludg girss, ddcteda,

to the.test nucleic .acid sa e.are known and n i
prePrad SiEb fnd At ar e BEEF B Seie SPudRseine folowing
fo st ude. The conpetitor nucleic acids can conprise

RNA and/ or DNA. The net hods described herein provide

f or Tw fapstepaesimprises ehvosidetierach pathagereiaplfalisaed on

f a plural ity of palhogens of .i,nterest, in anpl. .
pefiogfiln Ptk e PRAORE S bl ML fbberd 73 T2 Bfcation
cohdi€ibii] mtdiaOthe@adifighticdiofapdingrikotide helitdigofda selected,

pat hogen specific target polynucl eotide which is
kngyya derrsth frpgra pysdeis) agif gerparediir dsodapd GaBrthe pathogercynder
COQ%g&ﬁﬁ&gthogen speci fic target polynucleotide, a pair
of oli1gonucleotide anplification priners is selected,
suc TheRatgth bfthpraimplicopfom the pathggeraraice casidempiondodesidned

o Ge iR AP b asd oL REGibiGybfoon g rom cachof
thét)ﬁaféﬁtl%%uéleﬁ%cﬁd ﬁrézﬁefb ;]&ielgaxe@ bYRUGaleaGdf %ac}?crfc{héﬂﬁ%ﬁa%iﬁ% h

ength of the on is distinct fromthe |eng
mefibeanoGiirp plucality g€ pathagand bemgranalygedintibe patient kample. The

el ect.ed pathogen ecific tar | yucl.eoti des or
self ol Kt rs R b dohe By Srpdhonss
establidhBE b sétdf Oligesuckoonitlh piinetdar tHeifiltiRb6es ARpPRdatibROf a set
pol ynucl eoti des, so that each conpetitor
of gwpiierns) eashicaeresiondingéna pathegemindhppivedity of Pathoses.
| NGyl UOGA s Al A RLAAAPHELER A AR ERL G, or
priner pair Scribad I Rt he preceélng par agr apn, ]
nueleraidprepeed engbdlatedffrdnh @ bévtpgicelcampk 8l Spiooeds shetons
the | ength of an anplicaon generated,. fromany of the
roYSRe BT RSBe P éhetn_% aﬁ?lqugwﬁ%fﬁeemmﬁéswg SR
pefhitifz L ahB R AEAHRSI b R BRUIAUC VPRl dftsor nldth S ARREOH e
further includes purifying polynucleotides fromthe
plyrality exipathaggisas prebent pothgihuabgiotli sdmpleh en agpbterhefkndSMmA,

th..ln th f [
tergdt g opBv P b Bresfie i st aetibey el Prabrolo g DG
amipli@eadesreadidnng a predet erm ned anount of the one or
nore conpetitor B;Iynucleotides to the polynucl eotides

pur iGhe dirdsiep grvobies pgqa@ajingﬁ]@ﬁmlmpliﬁed nucleic acid molecules by
size. The fourth step involves detecting the separated nucleic acids. In practice the

separation and detection steps can be combined, e.g., as when labeled nucleic acid is
separated by, e.g. capillary electrophoresis and detected by e.g., fluorescence near or
at the end of the capillary. The detection of the separated amplicons is based on the

known length of each amplicon. Each amplicon was designed to be a length distinct
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the individual's sanple, thereby formng a
pol ynucl eoti de test m xture. Each individual
W@ opesdsbdr pol ynucl eotide will be added at knP@EUS2006/043502
concentrations that differ fromone another, e.g., on
the order of one |og. Each of the target

Fro R R Bhphfbok Enled PUE| Ol el ARleic
acids.s Ausuthe sige bf]eacha)tf tige defecteidrastplmnns dboarnite determmatlon of
onucl eotide .anplification pringrs, each pair.b
Whé‘ﬂ’e‘g ARY 6F PP QhaeHoger %@Fﬁ@na@gma Sfe g in the "
bK@%ﬂ@ﬂ%hﬁgﬁ.that al l ow the generation of anplicons from
each t he pat hogen specific target polynucl eoti des
as \Néilmlatlw aftileis omtipleitihd;lude butire obi kieged Th san@pgrtbach
further in S aratin h | i cons nerated in
snp bt rPisSiot PSR VR SHOE LA R o aph.
rerfvngl 8k 86duod ﬂoﬁﬁﬁ@ ré&ktidNRERuARNPThiS Qﬁh%perﬁﬁﬁthla ?Eﬁrﬁho%f of an
each of the generated anplicons can be used
amphﬁmtmwmﬁl@ﬁhmmnromegp aqgutafedat¢revnatipas pheriginglabwomts
nd thus allows the identification of
Of§%%€%ﬁﬁggﬁegl%§gMEre detected fromthe sanple. This

apprmdmhom maledtﬁa@s bAtligrelethad atlideybdToreathe implifiédiion step,
pat hogen, speC|f|c t ar get Polynucleotldes identified as
gle

revgsstrsEPing! h@W@Clﬁ’fcé\‘Fi‘th sleapiand Hm hﬁ@alogw@ epwle.
[
s e S e R LR
altmmimﬂly, mlie preeenaepf vicad asgcrigtsn ey welkds ﬂalecbrmmtsafrommﬂmr
respe i ve conpetitor polynucl eotides, since each of
typeR gL B ﬁﬁﬁpﬁtor pol ynucl eoti des was present in a

pr e@ﬁhﬁér”ihﬁhexﬂet%@&td Xblé Bf @él@ctﬁ@%e peboRE ¢ £0hEResda§E at

m xture 1 nmedi at el ore anp fication. The quantity
leasifm@amﬁlogammqmb@é@maf $ampt1@rog et lepsiithme,dban fivelesix, seven,
te t.he antlt of the_.respective
e PR B B P S PR B oot G SRR O U wp tosixteen
dlfﬁeaémlpatho‘ﬁr vl B161© iBallamphe HeRskabedinkint, ¢aPddtectior of the
el ectrophoresis , and the one or nore of

PatBPgens ﬁ%ﬁ@ltéﬁpmdfés%%ls pmpiiSeationrestiopdr whichrs meltitydsiedd t o
{ bl e | abel | ud
pm@dgﬁvgﬁkg? n??g%m%%?ugﬁﬁ ?%%%eﬁt ?agelg?nrQSFOQCSive

I abﬁi motlmlenfﬁodﬁten'%ctm vik# lpaihs g?nmg bﬁﬂb@cﬂeéb&l SEISC&ﬂ(ﬁ‘OII(lj
t
heO SRR PF TR 1o - 8WvE BRe B e BEE. VAV,

heﬂaﬁ% @Y RoRitis Bf aaéﬁ%vir@sb SEEY, GPRE, 16V Und BRW . @@%&é}%ﬁﬁm

uorescence In |nstances mhereln each
meﬁ@dh@gmabbpzé@mﬁultane‘msgedetmhgmhﬂ:premp@leﬁatdcﬂsptmsvams
Rgp% stﬁBS ar rov ? erse H{ans rggin
spepeH TR DG s RNER L GE plip st ar e s
biokspide barhsle, RN dasH thRUCloR five 8gx, REVAY, 6 NEﬁMﬂef teRatle R,
Accordingly, in net hods where both R are
twebens shigee, pr puirteen. o fiftepreornideast wntopipen yirunepegificitiizel

oG RIA YAAG B SFARRAS 1RTREA Bi bl BG SALARA and
ption step an “be
cansstipbmyedd a‘t\ll‘eaﬁt&we[ oredt 1daspthteeOftRir, five, six, seven, eight, nine, ten,

eleven, twelve, thirteen, or fourteen, or fifteen or at least up to 16 different specific

virus targets selected from the group consisting of; HSV1, HSV2, EBV, CMV, HHV
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target is an RNA virus or where viral transcripts or
pat hogen transcripts are sought to be detected. The

wa@eglios@ns can be generated through PCR or usiPQI/us2006/043502

transcriptionnmedi ated anplification such as TMA and
NASBA. Real tinme PCR can be used in the nethods

ri b b=t L R" 1 aty PRRE, JCV and
o, {27 RS, Y2 G nponlSF b IR b MBI BV PRINE, JCV an
BRKVi.ral DNA levels (Niesters Het al. Devel opnent of a
real -time quantitatiye assay fqr detectjion of
oSBT PCL i feanethods Geac 15 ety SRpDle S B
: 7&2@ Nidud| R8khdm BeBulsS oftt fds houn Amkiatstora ot
Obt%ﬁéél}rﬁﬂl a élzvédr}r%}%ﬁgh%gpy nl’jn‘ger. n tfwat appr oach,
cauksethe) itatititliba ttd beconre iommetacompiamised>(Suchdharapioningidesbut
fromthe few cycl es where the amount DNA gr .
are g AP EH A G PR By ab BUS iegRgr iAo st and
for Bku?cteﬁﬁétieng. R mORb % Estibed HeYdih 8sn Bikise@fin Adniiblihg fhal |
inthts log-linear portion of the curve. In the
courst dfanhsnuhesepriréssive rsamiant or hEeymeRbEaNeUsEN be vir uses
. including, but not limted to, HSVI, HSV2, EBvV, CW,
IMIPERPSYPPIGFNA HHVE, VZV, hepatitis C, hepatitis B,
adempy inetiods EeleMbed/Mreinbal fantiskr BkMprisanthe kep mfignamiiating
descri bed herein, the pathogens can g$ hacteri a

eachipethogpmaf thaplusality of prihegens deingaseaych fap dis S5Eale & one
Eoc ' ohi g oqli . . v wl
o5 A R LA FRIBEE TR gy btus
two nidleie azideomPetiton eobanica ¢had willlbe memplifigd wiitltitks samq primers
nonocgyt.ogenes, Pseudoponas aekugi ngsa,, nmeningacoceal
andh s SV SO G ARFORAERSEET SR HiF 60 RS 12 et 8t

iso}aaﬁiwhﬁm!a;@t}%%en.’ TEE 8RcBRGMoY 81 BAGisk of contpeitor lidigets added

raci rsiniapestis, dostridiumbotulinum

to i st saéik acidsamplerse snoves etrbeancdiffar from;cack, ptier by afjpast
Shi gel  Listeria. : |
ons e BeSBith, ThEh bR S5 ros RY KBRS

pNehol er ae, Sal nonel | a, L. nonocytogenes, enteroinvasive
E. coli, and nycobacteriumtuberculosis, In o

aspdbe mephadedescribpd beecprpbide {oirnAPPHRSCR for e E%_egm and
qué{ig@c#ﬁ% ngf & e%lﬁfalﬁ%@%%qggﬁ? ot a Qétr{lé]l@ ot ary! ruses

I'n-a assay perm-t g nmul tiplex
imﬂﬁh@é‘dmf ;Cpiﬁm_iééh Eiétien_TAd R&]_Eﬂlf ofihiaclodin gcfdrseadhgm;'/nlpedlogm,ei n
are effective to_identi t he esence and/.or u
selgting,pohoSsm P et Py vBH o s BB Ch bropHQEs rppthe pithogen.
| I o lehdH 110 B idt pulyRLEotide, a pair of
St o g e e
oligohckBYde amplifieationipbieetrs is selegied Paugh that thepeings pairiyte

t han 50 herpes.vjruses are known to.4 nfec Y
st G et & ShoTR epE e shegoF b e, rom.
at feﬁﬁla-poaltioﬂ\@ﬁhe given pathogen specific target polynucleotide, and wherein

the length of the amplicon is distinct from the length of an amplicon generated from
any other of the selected pathogen specific target polynucleotides or from a
competitor polynucleotide,

This approach further involves synthesizing one or more competitor
polynucleotides, so that each competitor polynucleotide will generate an amplicon of

known length when using the oligonucleotide amplification primer pair described in
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289, pp. 667-674 (1973). Herpes sinplex virus 1
(HSV-1) and herpes sinplex virus-2 (HSV-2) are anong
wo b@7me@Eb3 clinically significant, naturally ocCRCF/B2996/043502
variants of herpes sinplex virus (HSV). Man is the
sole reservoir of this virus. HSV was first isol ated

thé grel-&gg %%gﬂ(a? geﬁsla%lferelﬁrﬂ&‘ehlen%?ﬁ oPtheMilicoh Belibiinct 88m the

I'n 1961 serotypes were
lemgith béaremnphctmlogen@etﬁdrfmmyny pRle pathotecisciimiagehi t al

pouEiegliss diyary oPe Tubr SEPHRE FORCIEob e T a
her pass W@ach%ﬁﬁ%@lﬁﬂ&%u‘rﬁylﬂg b@%uclb&f&% igpatihelpagén
or lesions in the oral cavi é, eyé, skin or

sampsy; dmnvﬂynmlqondmbe;mthey %P oabodr Inflieesse 0ARNA, a
%@1 % an,can chlua%e encephal itis in neonates and
§ PR gﬂB%Fee LSRR us can remain | at ent,
Pr esSTHiBptoddr fuptBéificludddtddding o frb@pEih&l Ao gy er ﬁié dd or
stress, _environnental factors, other nedications, food

merg @PMPYEET pelynucieotiden iy the pelynpeleetiges pyrifing prd/aipraprgedirom

oSO s oI et oM b RRoR R B

indifvidvial @mpetit@qlolyonsleofifhe wl bd:hidleé lat klowm condentravionk that

313-328 (1985 BV Eps EB '
didfefofieraeng aflwégre f g%: zoaﬁﬁt SHdohh Qogfaﬁ%rélv%{rtﬁw& Wre
o@rﬁl@@%ﬁ&%‘bré&n{ ﬁ'ﬁh&ﬁ@l Soledtideltdst WP i MednPhp hﬁed in a single

etiol ogi c ‘agent of 1nfectiousnononucleosis and ha
mujiplexed swsey nsingl theirrekrs Bl fikdt and sechydrphgomackatide amphﬁcatlon

e GO Bong AT R PP AURGERECEE i g hRoons

thath@lowhé eédbrBail of MniplisonsSPérh REEH of\MBE ballogdtedpketific t@rget
297 (1979)). Infectious nononucleosis is characterized

PUMIHPV%MCP@WMS@@ corERRtitorIgleoHdesyngi tis. As with the
| at e’f/hﬁg 5@# th fhﬁﬁer%ﬁ&h&%s%e@%&tr %1% ;éﬁl\}l)ﬂ?é(ndse%ﬁ%g\k&{edﬁiﬁ 1 PCR

ent

refvivh dbﬁ:ﬂbmnﬂﬁlm@nmﬁagraﬁe aifrd délfectingreﬁeli bEthede. dhiplicons.
Lennette ( %%gLabor atory Di agnosi s _of

Thed¢ngth Péﬁa enprAgdAmplicaRs canpssed F%de}ai&g'fz@#w
talgd RNl T W i 4 sh el Z*%?%‘%S%‘g%ﬁﬁé’ﬁ%%‘?%%‘ﬁn
ofiwhicinpaticageps Wﬁ;@eq&@iﬁ@nﬁhe saipdeispl ant patients ar e

al | t. ri sk for nf ect i nadtheref

o os (11 e tchnen PR R B b of DB o By
targeyROIRiucldofiteHidenRi &t aslileSdiiel ik t]rféli)ré\fiéustﬂb'rzﬁgraph by c_:l_orﬁnpanng

conplication is the liver transplant popul ation.

the smpet o dhe ampliconganerateed drom each e dhapathogerioppyeifia éarget

pol ESHFRACIANTRS 00 Srate Frpuflne gl A IS0 R Sy
resiRctive @dfetitd@ohgiucleandesasinéd dachbf thervonipkitor polyhecleotides

virus. VzV . o . )
was present in a predetermined quantity in the test polynucleotide test mixture

immediately before amplification. The quantity of each pathogen specific target
polynucleotide correlates with the quantity of the respective pathogen of interest
present in the individual’s sample.

The amplicons can be separated by capillary electrophoresis (CE), and the one

or more of oligonucleotide amplification primers can be linked to a detectable label.
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Varicella zoster virus (VZV) is also a herpes virus,

and is the causative agent of both varicella (chicken
W@oy/0563 zost er (shingles). Varicella occurs PCT/Ie2006/§43502

in childhood, whereas the nore |ocalized zoster occurs

in the elderly and i nmunoconprom sed. Zoster is, in

THeAfekectDHClab& @n R Asdd R R linfited 1 "ﬁlﬁ)l? nscé{% 1hBHIE $4ditive

Patients suffer painful, vesicular skin |esions (see
laiels, Geloginastrical labels, inegmebictlebelse dud ynzytrmbiodatiels: yThe amount of

xR PR el o SR s AR e s e
mdséhitat bhie qweysigﬁaq,aé.%}sﬁy mle@dur&hé W eHofeiemcR Boyd,

et al., Basic Medical crobi ol ogy, 2nd Edition,
Li t tinanst@mceswyhensth @shed e, pathesen specific BrEEt pelyngdgotides

cotfter RO B e et Syl ) e Bl iR PGhefnsy o e
pobfnualebtiddddindi cd e tton®IN Al pb g Buclésidde befordaaplificatio.

Pat ent. 6,936, 251. CW._ is naturally transmtted via
Acegrdiggly, igmatBodsarhass balbiRhA aed QﬁA eseppiatplppurified, the
PRt TR DNR Y SROEA 1P Dl Aol B rook b
Algnagivietyl, naewersedranaciptibursiapgahibe tempdoy eid riwtenevarras teastlyne

bl ood trapsfusion éfe%). white cells), and bone marro
targpt 18&?3*5@&%&&% £ VITa} Fsopts QPO SANEANSEEPTERD sought to
beRRfcetedl The AndpligokAi teQenéraRd b8 PERYr using tHRSEriptiina

state of dynamc |atency, well controlled by the host
m¢diated amplifcasion suellasBy band MASBéy.ed periodically from

di fferent sit.es and bady,.secretjons. ..A.though,. .
gende MpeB Gt SmrSCyab i pRe fods Wleritod mYR o Bedsipe
quantitafiad PCR iafalysid ihyd béalappiéd 18 theraaibenid R fSuira DINA &els

transpl ant recjpients S patients, patients with

(Nigstrss Hehpl- Peyelopmeniice iepniime aumtisatsasey fandeteeiBorins
SRR PSR ALt PR e A i

mdteoig deicrmimidgihe linyitialtatpaosdopymutdibeh| B thhtr pptbachiAhe
QOB R BISTRFR Fit ERORTAPBEOBIS FA g 1o Creids whert the

and APSODNA! drbGs 8 da¥iiicaipy ﬁS{nsoare-ﬁ? ﬁﬁ&zfe%a%ﬁé?ﬁgﬁfaoethé b&feau.

regarded as being the causal agent of exan
Oftamb drlyrf) togscydtes ont o) will 1S tiatogrlinedr pebios 20 thetdirE:.

is eta he s virus f.irst described, by. Sal ahyddi n

und 1 3 Be bR pthddiiercin By pRBRRS 25 b Virp G (0 i but
not lifite® @JHIV NSV REBE EMY, HEHNe 6NHRRY, PIPVS, a0 7 9 hepatitis C,

During periods of active infection, however, the virus
hep@lﬁés‘%@émmve@sﬂﬁﬁa\’y%JQchdrilﬁfé‘éﬂ i |l nesses. As

desgri i . t . - LS.t h .

el i E%%%??%%’%%F%‘%% *%3%%31%?3?% %’8 |°gﬁ|¥% g%‘%?%"ﬁ{mtﬁg"%‘édmg but
noekaitbd enGolpy Bulimeptocobius JEwherdtida c6li, Listeria monocytogenes,

Neiserria meningitidis, Streptococcus pneumoniae, Haemophilus influenzae, S.
pneumoniae or N. meningitidis, , L. monocytogenes, Pseudomonas aeruginosa,
meningococcal meningitis, pneumococcal pneumonia Nocardia spp., Legionella spp.,
gram-negative bacilli , Bacillus anthracis, Yersinia pestis, Clostridium botulinum,

Fi mnc‘isella tularensis, Escherichia coli, vibrio spp., Shigella spp., Listeria

monocytogenes, Campylobacter jejuni, Yersinia enterocolitica, Vibrio cholerae,
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commonl y associated with clinically significant bone

marr ow suppression in infants with primry HHV-6
WO pdogosd4ens. I n adults, HHV-6 is causally assoRCHUSI0G6/043502

with a wide spectrumof clinical illness, which can be

fatal in at-risk i munoconprom sed or i nmunosuppressed
Sa%%%élllﬁt L Oiﬂénocm%v s)’ent%vgsz\zeQ‘E PESITRE Ry coBu R lIENT S

avi ng pneunohi tis and encephaliti $ and”in patients

tubarenlngsuppr essed fol | ow ng aI I ogenei c bone marrow

transpl ant or soljd an transpl
pat [1BARE nph PRI TP BEdEr BOHE ThaPr GO P audPeror
extiiBMB) 5 6PMORY, Aifferivirdssh d&@ﬁidu\aea@{ a ki cafss@rbe%nﬁﬁg
bone marrow. Persistent infection by bone
muitipleyWetsaiiorsause chroni c bone narrOMIsuppreSS|on HHV- 7
Human herpes vins 7 (HHV-7) is a b-herpes virus
di scovered in 1990 as described in U S. Patent
VIRDL T GWTS20040091852. HHV-7 is widespread in the
gener al populatlon and produces a prinmary phase
i nf deirapthedsrdegeribpd hiopein wffepﬁl%mdﬂ%kfy}ft@rmé%ence and/or

e
56 PSS OB Ak A D e
pagtjdutiiygalimwinhosorqfeidised patitnts, hikrdesctibedisdowi r us 6
(HHV- 6) which, especially in the case of CW, are
maj or pat hogenic viruses. The responsibility of HHV-7

H§@r1 NPV D seases is still being explored. It is
t hought that, during immunosuppression, its pathogenic

poweks describeice b8t Raferstrdch 5§ 868 smpiesthan 60 bepesuisuses are known

o PR AP SRS pul OIS SRS N BB e
ZSDH%H BT (1943Y- Bletes Tsﬁﬁal@@ﬂrﬁs p{Huseayene ﬁe@@mh@%xeﬁrus-z
8 belongs to the ganma herpes virus sub-fam |y and

(HSY-2) a5 empng dheaned Cilmcémsm@cmr wgraUV OQBIEEE KRN @fs

oS P, SR UL 8, 0 O RE l
issige@ tral 920e BeLipsehiftz, Yaghadaas SlypNI(Bgrl)iB@ Pot 412891182 (1921). In
19]62,5” oxi mately 800Q. bp (fRusso et 1996 HHV- 8 caodes

tWRISSLALY RS Wi fidferntiated @ﬁnquse Y infesisdrongienitel sites
Wlﬁ@ It[ﬁ’ @gltllg&fhe%eg%t%lgégt%% ;51‘? %Sﬁkﬁﬁlﬁnﬁw@ﬂ to ils%ﬁﬂé HS§' mﬂ &7

is able to cause a
gehyalllmrpesl et Tomsmisson it dieect derolims] wedravelesionninehe oo,

t {
caffy 0% skBL S TR e B bhialy Aoveen it HhisBigon
caﬁ '8915\4 chdphhRtis Mﬂebhﬁeeﬁzﬁﬂ th&MWMBASuBpREsedaBhdBirds @S remain
T0.7, a short RNA 0.7 kb in | ength and of up to now
latsmmn@mnablm o1 YeaTS( EﬁdrﬂgebiPSQﬂS Iriggreoabhy simse epviremental
736 TRohs Bab 8 TRRL 30 e A T i

B.rmﬁﬁmm\fwam@ LM@(ESBW'GBQ-WQ (BY13) 3%, EaRdwﬂsYEaHl Deénnette
aci ds. The human herpes virus 8 has been detected_in
(edg)h Lp@rﬁtgrb}mqgg%gp irghlngestans, Marcel Dekker, Inc., New York, pp.

313-328 (1985)).

EBV
Epstein-Barr virus (EBV) is another pathogen from the herpes virus group.

Discovered in the 1960's, it is the principal etiologic agent of infectious
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in primary effusion | ynphomas (PEL), in Castleman's
di sease, in angi osarconas, in skin |lesions of patients

wobe7osdes went transpl antations, in plasmacyt OPEES2006/043502

sarcoidosis as well as in healthy control individuals
(Chang et al., 1994; Boshoff and Wéiss,

mdnltlebEOAd ﬂ—ais%egh WsBHSeaeR B t'scl[ ﬂh%ﬁla(aﬂgf}[)ascgﬁakﬁl%eal

maj or etiological agent of 90% o cases
caredwpnB epgiantics (s(e@Wdﬁmle BodAG. HeslegVhdh. Bipsigs @1d13-@.2

Aqtiae bR Ll ERE i, Sdert Ko i SBHIT m 237 021006
Infeddbs ﬁ&ﬁirﬁcleﬁ§1§?§&ﬂra‘6@é’i‘ﬂz@&‘b§l @mﬁm&&pafﬂm)ér an&cv

infection with is often asynptonatic,
Phﬂﬁﬁleﬁtsl 48 Wlﬁlﬂrtbg H@éfsvarmna, &lhrlimtem-Bala“tverus Imty asbthhsh a latent

S Fhighaof  Retaretovied W L pfPl SR SRt e B T
Lemi@tﬂst maH, Eeﬂ@éﬁ%'(@c[s s halsuthtery Dikghosdls DFAGR (iffe€tion, Marcel
Ci rrhosi s) and 20-30% of these cases will I|ead fo

Dekkgle ing.aNewiN@rierppt 2PYE27EEASED: AdcvclsERVinauglspganse acute

oo S TR AR Gl o0 B LRl Bl 00

con@mfnrsgdfmm ((PF) encodi ng an appr oxi mat el y

300 0 aci d rot (Lohman e | ence

285 Tail R%ﬁf‘(n a&s&%&&émﬁ%&%ﬁ&é’a@i@amﬂd therefore
oEte&ﬁfs }%ﬁll%?ﬁti\fe%é&dergﬁTﬁﬁz P& the #i’ thlghest
Pat en i on 20040121975. e ORF iI’s fFPanked at

risk Her tﬁmmwp&mafaom ive lavres ranspdant @gpdatiorh Jthis in hecausa thess

nlnternal rlbosorreetr R
paflfy® B EeP RSSO el b S 3e e 2. el Ttotore
th@ﬁf@édiﬁnﬂﬁﬁéveqﬁit lyetbeeh @Jafs@sed tSEBVand a%&eﬁﬂtrcw:ﬁdt hale a
roteins are in the N-term nal region of the
na 1yﬁ¥fdtl’éfb’rﬁoﬂ?wlﬂﬁe nonstructural proteins (NS) 2 to
5B in the remainder. HEPATITIS B VIRUS Hepatitis B
virus (HBV) is a conpact, envel oped DNA virus
V2l onging to the Hepadnavirus famly. This virus is
cause of chronic liver disease and

th
h egé{%% sksr virys Y AN alrey 3 BerppsarusHavshis dhecqusaibig)agent
of Yottnicelip (chftkon g aad osid RhingldB) VaFicARPRER A i) o
chiérevidnwirercasathe nay lavkBzedoestar oafuacindghe eidetljiend
o B SR L 350 TS SRS SHEH P gpion
Paﬁ@ﬂk GRS pa&%&lhv@i’oula(r'sﬁﬁﬂteﬁ@iﬁ@ée A Galshon, 981, )Lennette (eds )
GawHill, NY, NY. (1993) 1458- 1483

Labmﬁ Dla@ﬁﬁléloé Néal Inzctipns, lMan@el Belgiendne- oNZSWeY ork, pp 329-

S SRRIPL PRyl At B8 g L Sl Bt

Bogénank, BhdicMddival Miﬁﬁbfomgy DVEEidiph) it Bresn afd Cotnpény,
pre-S and S g}enes whi ch encode the various envel ope
Boglongpi¥dcd 98 )i gens (HBsAg); (2) the preC and C gene,

CMV

Cytomegalovirus (CMV) is also a member of the human herpes virus family,
infecting between 50-100% of all individuals worldwide, as described in U.S. Patent
6,936,251.
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whi ch encodes the antigens HBcAg and HBeAg; (3) the P
gene, which encodes theviral polynerase; and (4) the X
w@ene/oseahs ch encodes HBx, the transactivati ng PCDUS2006/043502
Ful | -1 ength cl ones of many hepadnavi ruses have been
obt ai ned and their nucl eoti de sequences obtai ned (see,
e. 9.GMReR %)itu?éllya&ansha'i‘tté@‘h@ §éﬂv§r ux%hé) bPEXal mild™ut can also be
Hepatitis B Virus (MLachl ed.) "CRC Press, Boston,
reqgvsred frqm ey begy, setretigns. IRethtlemGMN wadertensmitted

e BEA IR g R R e sﬁ%a%%h”&gmeaqea@a by
bl6dd @ansAisidaNBsp. Gt calls)Nghd Bime GRAIVE B byzat tRs
circul ar (CCS Transcription of this by t he

hos tAlteupTgry ntfpcé@é diVepessists imtherady tf@rqu? lifesimst ofijtsthost in

y er S

» G BRI A0t PR BABRIR o i S Si

rectcﬁzewd?p&neﬂlca]ﬁ)ﬁftbmt diffedent sitey bfidiBodyodeetetiohd) AlthRuph g&t&rally
core the RNA serves as a tenplate for .reverse

nGMY ifecsions ganks Vaﬁr@tnag atal i dstdupiwit frgmune
oy g S B A

detymined smpenodefididneicstand mdwblommﬂhrantlhmatumaimmmeeystem
assenbled with the viral envel ope proteins, generating
a newy infectious viral particle. AAV

H#AWgNo- associ at ed V|rus (AAV), a parvovirus dependent

upon adenovirus or herpes virus for full "lytic"
i nf &Eﬂn@‘rﬁ?@@ﬂi Vigis-@{HHV6) vijuseyiarepdiso agrember affthe homay) .

VRS o e A FA T e

1sca@temﬁum1gmphb@nwpauem sufdringafesih WIBS drmlaaihger for a
productive infection to occur. In the absence of a

lwﬁﬁh%911£¢rqtlu§ disppdgrea sKhese viswes aee gleq iemarded ag leing the causal
agegﬁ%%ﬁalﬁﬁenh& ﬁ&ogsd%gyahgecﬁl&*@ét PGS 5 §4¥ HEpsone.

ubsequent 1 nfectron er  virus réscues the
i nt efid6 edla beéta abrpgemonefirstiidschibabby Sdishuddapdndasileagues in
aduce infectious vjral pr.oge For evi ew of AAV,
198, s Pesgat in %iqf?fg S@ﬁfalﬁ@@ﬁgﬁ@@ym@@f)o £Ab AER DI op
DRR§RE6Hs e fﬂf@ctﬁheﬁ&vevle[“ Ghd vidds i %%o%ﬁ?ed J Iﬂ?vﬁ‘ﬁ%s

genome 'S COfT'pOSG I near Si ng- stranded
climghleifngsses. as detsonb@d lnsU S6BaeASTES, IBeHREV-a nedthB@:lhen:aky

i ncl udes vert d term repeats
ot Bl sechl G AR ey lip 4 i Pt A o RS o
coBafdnlyesbeiatedl @Athalichicaty D%ﬁﬁﬂhﬁ&n‘élrﬁﬂjﬂivﬁ silppieskiof in infants
virus. The ITRs are a prOX|nateﬁ¥@145 bp in |ength.

withqerimay SR Wbstiepe ulie HILYrP isfcagsally gesesigted with a wide
sp%r}‘&%ﬁm‘i i35 %h?&eﬁnrb%qgﬂaﬂ% ! L5 0& O\N;b g%lsteﬁ%r

cap regi ons, respectively. ese regi ons

unnmﬂes@preskdd@opulraabmp rdablys HENab ippowiitent Afpathatsiering

f unct.i.ons the_ proteins invol ved |nre lication
Pn%maora% %%dgm?@phﬁmﬁ Bd {1 PALEAS IERERRYRPEISPSA foHowag allpgegeic

t I s

boAd 1\1/1a§2§ tﬁiggg?lg%t‘(mﬁf\/{’lg o %&g@p&gﬁ tz%ﬂ%ﬁd’h% tnz %%g%gﬁs,
Hhharbeadsacasod blmrregnamow Iseppreamma(EEMShmrm&albsawnhmrgctttwral
inf-er&%n%'?ﬁlec fhe mdTo lgerr]scis(?tent mf%cﬂon by HHV-6 of bone marrow can

cause chronic bone marrow suppression.

)
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| east three proteins, VPI, VP2 and VP3. For a detail ed
description of the AAV genone, see, e.g., Mizyczka, N
W@ 1@9@¥646xr r ent Topi cs in Mcrobiol, and | nmunBCT/US2006/043502

158: 97-129. EEEV Eastern Equi ne Encephalitis Virus

(EEEV), is a nmenber of the al phavirus genus of the

|y Togaviridae that is conprised of a |arge group
of nosquito-borne RNA viruses found throughout nuch of
t he Hwomémdherfiésevintis ﬁL(iﬁfV o ismPihgrpes voud adiscoammmdgn i Bolbaxt

acgitet i U Ftsbt by adon e R LSRGt oG gpadt e
geﬁ&ﬁpﬂyd ubftion &l gﬁﬁﬁee@q&ﬂm@qﬂ@% inYdctivn @8l PRLhOAKeVther

|ncreased raintal l first isolated in \/rglnla
hegpred VNGWSJHTS@)? indefingely iy therla@nobok,in e infected organgses] HHV-

7 sentally SPre BreRiSe iV ryPoeh o of v b#RR virs omrv-

6) Ratich) @ipRgiall® it R cdSPeEN®/, Ef&majhabathbgemm&%@lme
con‘pl exes of viruses as described in U S. Pate

respepsibdity POHIDO D o tomragliseppgsds stat being gxnlased; ﬁfclrs nght that,

anid s bpitn. 5 HRRED e pSWAL I b BPGR! Byes g0

setioseipporimsisieinésciibhy, likaveherhéges yinpen k), padtidiiaytiis may be
i nfections can be fatal in elderly and

the ¢ASE ABEAFRMO IS8 bat i ents. Typical synptoms of nild
WNE i nfections include fever, headache, body aches,
rash and swollen | ynph gl ands. Severe disease with

I-Héﬁe?ephalltls is typically found in elderly patients

t I .. I t
{ e 4ThDRRS ofSoqlmas ARl sy LR Ve BStoles oo b gppes
vitu§ sb-SiB} Ak closél ?]Q@I&féﬁ% EBV &d HESe SR AlmBY BPEQBHEDed
of a flavivirus infection are treated, such that for

in Unb tHaggnt Prlblaqaﬁem?m}%)rl 80%h olbirecidHY - $eendes isife &biippize and is
oS0 LR LTRSS o

(Rdssagnak; 1996§. HHNE-8squeles for abbited0i proteiis, 1(paf whieh lshdw Yiomology

WEQ is critjcal such that the npst apﬁ;oprlate
to e¢laugrgene Products éNpinel stat- D970\ Pimplar tpcall ptherherprsyyjruses,

HIP9LLRIBIEHE caﬁs% aquﬁlfea‘t ol YHREh ﬂleJa ng@%eg ggéﬁﬁ nfr%:@{n.clﬁ Bhe

cause a sub-acute denye I ni"zi ng rain
latbryt phasey vif least e &tra]dmménpty etel exprassadng ddfargﬂdﬁgdphnbﬂt es

bortlve nfe Str t es, e
i, o ARE ey Sy i 80 DANES bt F el 3 105/ hishoid
RNROET ESHh 1bRoth lhd) bp@ Jtoyncﬁssuﬂflﬁg\frﬁﬁiﬁéﬁ/&l (PRbhg Epaqal1996) The
| eukoence haI o at hy | eads to the formati on of

Virgemgreriipti @tnost umﬂ@nt@é feR I A cupressst i thedafgnt phase
o A SR A T L R Al

80% Tk Huhen adtpet vivap8 had been detected in all forms of Kaposi's sarcoma,
in primary effusion lymphomas (PEL), in Castleman's disease, in angiosarcomas, in
skin lesions of patients who underwent transplantations, in plasmacytomas,
sarcoidosis as well as in healthy control individuals (Chang et al., 1994; Boshoff and
Weiss, 1997).

34



10

15

20

25

30

PML generally only devel ops in connection with a

weakeni ng of the i nmmune system The increasing use of
WO povas4s3Ippr essi ve drugs and the increasi ng ne@bhER2008/043502

HI Vi nfected patients has led to a considerable

increase in PM. diseases in recent years. According to

- t rations a PML devel ops in about 2-5% of
Hb%{ﬁtﬂ)gle%&i%?r{}pg? BKV BK virus (BKV) is a hunan pol yona

Vi rggpatitiaC vias (BI0\0)iis éld ajps eticlogidalfagenh of 98 %o allecages of

i mmunoconpr om sed pat.i , as descrip j '
norrA{ A7 DE U5, GO0 Hol - BREHE A TOREr4F (). The
mcgég%dgfdﬁ}ﬁ:& %M?&i’&ﬁ% )oeditﬁﬂiﬁégaﬁ%réa%ﬁig@} 8ercdO¥li6 ABgescchoem

Inical (asynptomat i infection in the majority,
with B-15he irgeriduds infented woildwidei YWhila prinery infeationoy. 1&9%1? 15f
life. Subsequent dpfection, the viru I :
ot RREL O HC L TR T atay o e g ot Bl TR ok persit
for RECRARE JreRGLk! Wit &domit FHCV afeétidR] ibis Balievddmhateboat 20-50%

resul't of I munosuppression, for exanple, follow n
wilt eveatuatly deeglomeliranicdiver SiKgase éng-imRoss) 38t B0 =0 ;%ﬁli‘%“eed

DNA..(ds none, [IThe | et e DNA sequence of BKV
CaSF%Wﬁf)’g?%%e?g?lg“%?ﬁ]é%erﬁglgéé@'pai rs, however this varies

Wi t ficsekh plad (+38traraf RRKWirndsorhiel snpéibchardvterized) loping a

strain of BKV contains 5,153 base Eai rs ee, é}gﬁ din
lengthenfispproxigentely ko kb and 3 simgle; lopgiopen Epadipg fiame (I sRerding

eNno 1 i ) ER€5:110-113
an %%3,{ %a?e?ygt%dqém S?a%fas m&&h@gé}ﬂﬁn‘iﬁt APIB G

reglon, | ctionally divided into three
(1998yieop@sslyTeonoditaiby sderonceciaritsivatifety); tredesetibaddad)-pnfasent

h | i on. . Th L QF
Publation AAAHE T B Rg i ked a5 g BN o PRl on
thaP R BodkSs %hgﬁ’ﬁeﬁfaﬂﬂﬁé)&ﬁfé 9t (IREER) ahb @t the@Nbndi®Na highly

protern. ate region contains the codi ng sequence
corfiservefl equeste essentiah forgene replicytion (Lolrmap, sugi). Ve sructural

The non-coding _control regdion i :
ool fe ey o oERe BanPEHE A e fonstmotuzal roteins
(NSP4 B 98RLheXBhgngion, as well as containing the viral

origin of replication. SMALLPOX Smal | pox, which is
caused by the virus Variola major, is considered one

ngerous potential biological weapons
G B ES

IS easily transmtted fromperson to
per $RPatitix®B oirheHBVRisthemapyt, envaoped BNG fisw hebomging to the
carry full i nity to_.the.virus. t hough a,.worl dwi de
Hepminiatamily: SPOgiam SRS G Ao T aiees T
hegtdceilufl BartindHANdrld-RRNHODREAAQI00) MUENS ] Med 3035337-

Wo secure facilities in the United States and
33RUEEI\ais ddsdated withtacuts ahd khiopicthepatitipasdisgaiosdilat or es

of small pox virus exi.st el sewherge | 3
B N o
def@¥Scy LyR8rohR \@Renstag &t AMirl Hagrisbi's bainsiplafdf @ntemepiiadicine,

Initital” synptons include high fever, fat |§ue,
13theBdidbhelpachatictrde RN GreveREH Y e N St (18 Dn 14341 47

'S q—ﬁ?{/ il gorpnﬂe?crt],tenggloﬁ&{eDﬁ%%ms belonging to the Hepadnavirus
family. It has a circular, partially single-stranded, partially double-stranded 3.2 kb
genome which includes four overlapping genes: (1) the pre-S and S genes, which

encode the various envelope or surface antigens (HBsAg); (2) the preC and C gene,

which encodes the antigens HBcAg and HBeAg; (3) the P gene, which encodes the

35



10

15

20

25

30

arms, and legs, follows in 2 to 3 days. The rash
starts with flat red |l esions (a nmacul opapul ar rash)
w0 bar/osssed ve i nto vesicles. Unlike chi ckenpox, P€HES2006/043502
| esi ons associated with smal |l pox evolve at the sane
rate. Smal |l pox |esions becone filled with pus and
: r t
Vlﬁ?gélgmtepas@" Salgﬁg 4ﬂ§eve é(r)%, %ggg?rﬁg@{eég Eﬁa@{en dlﬁ?eatﬁnggcftlfva ling %rotem
Fulglpngth |chmbeb§/m3ny\hqiadnavhmdcahm besn alsteinge med Gkiryucleotide

nfecti ot her fro he me ef ar.e
RIS Qe 50, & e KA Sb s P s oy Of IS HE B
Vlm%mmaﬁmc@%és@%sw M&% , Ho’s ?. = oma Rlafith

to person, primarily by aerosol i zed sa rop ets
ocewpan hemtdoytonand invelvss teavepingsibn suagbarﬁtlatndmtegwu of the HBV

sefige B AL et PG A el R i cldga fcitar
(O0D) CR0A, TRRASErPEbh @R fiEs DA bEtRRE m&%&ﬁhéﬂsmﬁrates an

di sfiguring scars. The variola virus has not been well

RNA femplatesd phisssrapded podarityzthe gecegnerpiciBNAgwhichgerves as a
texgglfa%%{ e u%?l@ﬁ&ﬁ &f VIPA???‘{SE% r%ﬂ?&él% &c‘ép&{fa?cg} ig@% gf}géo Sores.

O0X vac IS C

mwlmvlnisa:pressthmlNA Stred &0h tetipiaté &)Nre\cdmarzafsm@m&t pehieeRing a
of the two V|Luses hg@& shovvn t hat the_mjj or

DR\ rpighesieand. The virg] pohanerassit %W@égceSMédgua/%r@eﬁ Higg an
ohﬁﬂlfn@lccgiswﬁﬁ &t R Qgﬁfn%r ’I‘ﬁ%rﬂegfll J}rﬂge%%gé A8 IY-sHRADNA in

atural ly and cynonol gus non r artificial
th¢ wibd cateds ysscnmd:hdtwmmﬂxe vithkernvetopeipretsiss, geanralisg a newly

istin glgby t he appearance of |esions on chick
m% ﬁ@LB?"Te i 1antoic membranes and by tissue cul ture
grovvth characteristics. The viruses share antigens and

Ajgener ate cross-neutralizing antibodies, a
Maracteristic that has been exploited inthe use of

t/ |h re lf\é(%glg Ic?gsn()% é}fé ns‘% ﬁ‘éﬁ{)p A §%§’8y1 pe%%iné}iggne adelBvirus or

hefptd mumm rmlaSIS'&ySmfe’tﬁdn (Mldhileomlal] ¥irbl. Boh4es17 (YagD).Ma
i's._now being investi gat ed extensively as a vector for

degggibedian Dy Fyptest 03438 %chleﬂ]‘é}r?jéﬁé§fecmwﬂbraﬁélnbﬁflat3d helper
vir8 fee%t dRHSviRlst Pfl‘g?g%ﬂsuér HcEink ﬂgb’x?%{jﬁ i&f %ﬁ%@&fechen to

cell I ntracé mature Virus
océur. Intthe abn‘eaoet elh oedpdr vamd, AV astablikhdsarlatentstdto pg dhsertingsts
r om t he. cel | '

EelnR 7 B05 il cBRYROR SHOSPHE I GRoR A e efr s roscues

th@ﬁfeg;at&mkaﬂ deRbile, SYiEh &BEhaN Eépﬁeétls W @rodaé&nwcﬁaﬁs viral
protei ns, thus meking EEV i mmnol ogi cal Iy different

Pragesyn Foan, revigwad diAY oiee, &. 5o BEERY and Bohanzkydi %) divances in

I e different cell
ViR e CA B IO A e L ET ee 16
ant iThe N A% geneine B Hhe¥est of 4 HiBAASIrVaRInGed DWA molecule that
poxviruses i s _acconplished thr oug]i_mnecham sns rel at ed

001@%1119 |468]f Bases GRerps a B@laqnﬁ%y,tsmta) EeRpaanalyiss inveped
terhfidl § ’l‘l@s) %?é"c{c %Hl ﬁ%a@ gu otl ??Qils s 0 o ) gﬁ'ﬁ}éA replication

resis to Conp ron th
and asqpackagmg nignhls Hasthe enp TR ETRs arppaixipatelyei4sdp in length.
The internal nonrepeated portion of the genome includes two large open reading
frames, known as the AAV rep and cap regions, respectively. These regions code for

the viral proteins that provide AAV helper functions, i.e., the proteins involved in
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Variola and vaccinia belong to the O thopoxvirus genus
of poxviruses. These doubl e-stranded DNA viruses

wo epliosabe in the cytoplasm unli ke other DNA RCT/USHS6/043502

t hat depend on host nucl ear DNA replication enzynes.
Several strains of variola and vacci ni a have been

repE@zﬂfbH‘aﬁ@lphéfk gﬁ%‘iﬁﬂ%esqnon %e&ﬁ@ﬁ fa?ﬁmﬁ%f)fﬂéﬁitl%ﬁ{?ur viral

menbr ane, ore proteins appear to
protapmssie s)(mhiesmd HipnotheiolY xep rogbes RefigdiReprass Bop S2 bh&RERAO,

wth.in h || h tified. N AD
nanf ety B G aeinat wleEPiat *PiebbatenAY mmeitianbodss &
lea ARTEREREEN SORNEVBh BLISHD 3 Cad ot M8 d@mltp@}on of the AAV

art hropod- borne viruses (arboviruses) that are
genomposacan B., duiedkaoN. (0P Carené phpics in Mesokinl and Immunol.
15% hagl c fevers and include a nunber of types.
aviruses are associated with Venezuel an equi ne
encephal itis (VEE) virus, eastern equine encephalitis
I%‘EEE) virus, and western equine encephalitis (VEE)
EEEVrus. Flaviviruses include West Nile virus (W) ,

JeosnssRpepREBiEL e, Vi) ey SYBRAR OBl

genus pfithe damjly é‘mgavamtheyhﬂtlmwmlmsed of ¥ Frgev/grotis of mosquito-borne

RNG BB rORRY Drpegpu PRol (i Wer o b Yitsaey hayaly cirulate
amddd 1OBE oERER hbﬁg@fré@%@fefeﬂﬂlg el GERI W8 WMhdsGuitoes.

arthropod vectors such as nosquitoes, ticks or saﬁ
Epifoatiss oeque lareelyansirtshil of ticreabied-masquitalactivignalisr psiiads aff

nost, Vi kal ce henor r | e fever es
ineiBB% il EERGTRIPRcho fed B UEHA 00 1 SRyGh e (e
Brobtigt® et 41l [ 1985 VR FReMSed 2y yei nly fr om their extrene

infectivity follow ng aerosolized exposure. In

addi tion, vaccines or effective specific therapeutics
Wl\%e avai I able for only a very few of these viruses.

ny arboviruses are endemc in North America (EEE,

V\EEW estiNA]e ﬁElS (IWNE) is QanknbeABE thed&m(l}lEE.W\WfEéa, gbsisa

(.JE, CégHF), Africa_(WNV, CCHF), including others
Flayiiris belongingsio the ;I,%Péaesefﬁéenbéktls %‘F’c&ﬁmﬁéﬂ’{nﬂeﬁeﬁt PleVityses: @
e 4 R R 577 i Yo oS L.
SLEVAeAMiry, &@ultmgoﬂﬁmad Ciabipanogd A Aoutdie andNivirmagifailey U. S. |

causi.ng. t hou cases sea and over . a
BncE R H! NN by EH B RS Y MY GBI BagUseh
infebBéMs @h be FARGH ieRiErI9Hand ﬁﬂﬁﬂﬁo@ﬁﬂ)r&hﬁ% paHnPR |T§p1|3¥.l an

arbovirus is acquired via the bite of an infécted

sympgaguefgild (WINE na;ﬁectm dndludg fewsplaadiahg, mdytankesyiasiyand hi

swoggﬂ %ltrng(gst S%&e‘ﬂg gtséea%? b)v%ﬁ gﬁ?&)h\c{ﬁt\z\ﬁ'ﬁ Mut(eﬁlg f3 lrll}cﬁlél eldlerly

patiemtp I(ID C&t@ud @@BJ d@r@ﬂﬁbr&hﬁmadﬁaahyﬁmeﬁt oTfa subject having a
bl.oodstream to peripheral sites before invading the
flavgpiggs Anfgetios 1p @ symBiogrtic fiegiaent. fie. tha gensralisymptams ofian of

l;
SR ASEE SRS Sl ol il 30 ey ot
infetmrgbding hélavivires m&cdomh’mgrbeau@"am Hewesien @n bt othages

and .fev Rel.ati vel
cases rapid anc? accurate d%gnos?s glf tixe specﬁic ffavwnus . particularly WNE, is

critical such that the most appropriate treatment can be initiated.
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about the pathogenesis of these encephalitis and
henorrhagi c fever viruses. However, in studies of mce
wepessees o aerosol i zed VEE, virus was det ect eRCT/NS100€043502
brain within 48 hours after infection. In humans,
arbovirus infection is usually asynptomatic or causes
nspecific flu-1ike synptons such as fever, aches,
and fatigue. A snmall proportion of infected people nay
develtey Ceriash@V) bélsngntd thagiop oghufBsboly&Ba virises SITRE can
may be left with severe residual neurol ogical synptons
causfsuRsacHle deanieRizingdisgage olthe brain by g ltisgniection Pt’:laryelm-

o AE RS0 SLaid y Y95y Dhley SPSR  ELAg s

Pavdnt b,29BR58.€Ras nﬂeoemnewhmh lid feSerredrto chiricalihay plbgrmdslvd he

a rate i ng those infect h. JE
S o Pl B RS e ch el o
in ﬁtes&?&%um%e%élﬁuﬁ GME& Bﬁmﬁ&@m‘ﬁﬁﬂ %S&Qmas le'Eha@Ez' xln‘figﬁ g. few

However, with WAV, particularly in"the U S er and
monthyy m‘d&mpﬂr Ia(%‘s’egperamsjtmheqlxedest mr@oat 8036 eﬁtbezaﬂu}t ipepulafion,

1\%‘zve oFﬁ g us .or Ilfrta t hr. en| ng. dl% ase.

wETArD n‘%’ f‘goRﬁ L feaeeetigy E‘W AR g Fystem.

ThéEncrads rserafeﬁﬁmhoisﬁmraésmtdru £1d tH@{rhéEHaﬁ%gSﬁﬁ»ber of HIV-
causing highly fatal (up to 90% encephalitis or other

infggiep patints hrasH@ct toeasconsiderpble inprgasstin disagsies in rppent years.
Actchgﬂ?%qn oSt Ehfafiofd 2 iDM'i @évﬁgag}f f MRRT 2504 BY AYDE g%&’

avi ruses genera ves cycli'c passage
the virus from an |nfected vertebrate host (e.qg.
bird) to an arthropod/insect vector (e.g., nDqu|to)
Iﬂﬁﬁrlng feedi ng of the arthropod on the host. The

\a:r(re Zﬁ[{% Essgd onl?lg%a%g)l ect a new Xfo@t%%mgp&gte%%ﬁl

therrlnsmﬁpﬂlmnﬁlmedsmmmﬂseda@aem eiEhksm‘t&dsmrUs@RatBMyé,béi;ﬁ@I

SR RO SRS, Rl o Rinet e REEiShR By causes
subdlinida0 rb@,?mpe@;ta@r:;smféw@h\r@ thelfaj Bﬁtylafahe Paerl eaarla?o@wﬁmn

r ead he virus to new gedgraphic areas and host
therget Qyveygoellife. Suhsegieant tvounfactisashavieusndrmety @m@eﬁlammn

| ca n the cytopka infected
oG ol S, BN TS ol Pt RBY FElof bl iR as o
resuli@Tlimfivedsuphadssiaf, ot Bx@ipledollGwidighelial ﬂ"aﬂsfplztrﬁﬁldhl r us
to host cells, that function in viral tropism

t hatBis¥ contatns adgpplersyardedIN A (HaNA) rgplzqm@ Térqtcp@@tﬁt@QNA
Seqas ﬁcé’ 6{ BRYSs Q%&tgmm f5°1 E%@nﬁe{ ﬁch&{&éﬂe Eﬁé’%&ré@k&?&%ﬁ

enzynes, are e iTal replication
vapagof BV Tie erampley tha m)imﬂqgmraﬂ‘f oBK ¥ comtainsct, U basa pdirs

(sePofir Py St e feocHB a BE5v arEae By Ehamecsanizins a
co@ihB S s ASH-codFR O8Fitfol SEIMEMEE RIuRARD PG idH GhiBitree

acrd studi es have established rel ati onshi ps anong
regienst Fheceding regsm canrhgFagharddvitied/mtd the eady reglon and the late

.dentification of s 0 enes an ot tha .
reg T AU PO TP 6 O E SROREROi BV P i pRles:
the T-antigen protein and the t-antigen protein. The late region contains the coding
sequence for four structural proteins: VP-1, VP-2, and VP-3. The non-coding control
region contains the transcriptional control elements for both early and late gene

expression, as well as containing the viral origin of replication.
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associ at ed pat hogenesis. Crystall ography studi es of
certain al phavirus and flavivirus structural proteins
w@e@7/05@63 di ng i nsights into protein function BETUS2006/043502
identification of potential targets for antiviral drug
devel opment. The net hods descri bed herein can be used
to deect various types of pathogens including, but not
limted to pathogens fromany of the follow ng genera
SB&ALLPOBés Adenoviridae Al f anoviras, Allexivirus,

\é%:\? %{)tﬁlgyrpﬁ ?mﬁap b ag;@ ﬁggén\é{d’eire%ao%e of the
meﬁ@ Hhﬁg‘éi«thfs Lp%tenﬁmmgfcal xdeapﬁﬁyséaaﬁgw {9/ daBily transmitted from
Aquareovirus, Arenaviridae, Arenavirus, Arteriviridae,

perRonde Tkl a0 ofiseling therans exisis cadi fewopeoplsfoary fl] Hamunity fo
théA\%f A rALir uoglg %\V\QOI‘ r%g% %’unéi%&é\ \ﬁk}:rrggranfagﬁc? H&gﬂ 5rH§11pox disease

in /1\917 ’h epatRawhiities of AvbidsoswirugStill AxBuiMiwoeture facilities in the
AvsunV|r0|dae Bacul ovi ri dae, Badnavirus,
Uit Migies angaRRussiza g Vet is Blely thativaresoeiged stores of smallpox

vilg§ SR re ﬁecH%Woh S

et'acrypt ovi r us, Bet aher pesvi ri nae, Bet anodavi rus,
Bet dltetsyompianusof sBedlpde infentionappeBiapproximately,12 days (the range
. Bornavi rjdae, Bomaviras, COVi rus revi. viras,
is BOai 11 G138 a(5F GRRRFn Ao SR PR dpsLi ey B feiEae
he§mﬁ¥ iahd DackaeRe.! AleRardbieHSiRSpash Gﬁlwlﬁs\ﬂlds't #Afninent on the face,
Capi I'l ovi rus, Capri poxvirus, Car di ovi rus, Carlavirus,

an@amd\hgsu@llovv@atsa awa daysa (Thegest santy wish fliat ted desions (a

maafbpePRt R R R elites. CRlREMALATSE A fehBns

as$RUNSOVith biSallfdx’ SQWierat ﬁ@%arn@rﬁt@o‘ﬁh’{alll@ox lesions become filled
Cl osteroviridae, Closterovirus, Cocadviroid,

withpusAnd giegin tostust earhiis thassend Wrekaalter cspRe: lcabs develop,
se@ﬁt% NAY daly %ﬁ%ﬂﬁ@ﬁ%ﬁ%}ﬂ ot ?8 Rkl | *En%}:\hﬁ\ia?saﬁe en¢xa11y

rticovirus al'ysrs-Ti
infetticisvto bigrs fEdia dinotiine uﬁmeﬂiateﬂpbefbtesthe Eyupaivi bﬂfhe

Cystovi ridae, tQviru Cyt o Vi rus,
m f %@%m@tﬁwé? s B et %ﬂmﬁp%wﬁ%ﬁg directly from
pegéggﬁéérlﬁdl)ﬂk% 1 %W!@Bé@ue@?ﬂ%@?&ﬁlé& SxpdlcdHoRO Y ifoted

Enanovi rus, "Ent erovirus,
peﬁnno @oblanivated clsthingnerdredgimens alsmem) SpEmddh@pml Thesmautality

oxvi.rus B, Ento V|ru Mer ovi r us

SR P BY By PO AR f PP, PR fecover
%@&ﬁwﬁw@ Jdidfi ﬁggd@s Filoviridae, Flaviviridae,

| avi vi rus, veaV|rus Furovi rus, Fusell oviri dae,

Fus ditieganplasyirushas Mtb@pwguusmdﬁéévecwm fhethaggrds gasociated
Wl%ﬁét{%uraug%& %Iepac%o\?& eSr'ng\(f'a (Xna\il ri gnglerdéé(il—leg_glgﬁi ?]Y Iﬁsor

vateihé kel iy ictdselgsclateiep aﬁmda,rlsl svellsarddeas Vitie féwe:,omparatlve studies
Hor dei vi rus, Hostuviroid, V|r|dae &PVIrUS

of herEITEs have ghawn Fhaélﬂ}‘?é’fl?dé’é IRTERCRs #g gpldiehost ranges:
W e%@%ﬁéc‘iﬁﬁq%ﬂe&t@ﬁé%rﬂ osts, I%@Patlhf%%s fnlly humans, naturalR/ and

aryngotracheitis e Viruses, uenzavi r us
cyhorhblgesimankeyssmBer amﬁd:m}e]labmtom SOI(a,ltldIISO\T heiteta@jruses can be

.l novi : onovirus, Jridovirj [ ridovir
aisrgvishd s B AP of |ekpo gn ShieBSisurya otiobfai
meHBH8&nd byQisSRMuAYEbWeh cHeBAttdristES ST héﬂﬁﬁﬁéé ROXY idtisns

and generate cross-neutralizing antibodies, a characteristic that has been exploited in
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Leviviridae, Levivirus, Lipothrixviridae,

Li pot hri xvirus, Luteoviridae, Luteovirus,
waQyeoplod@sy pt ovi rus, Lynphocystivirus, Lyssavi rRBGT/US2006/043502

Machl onmovi rus, Macl uravirus, Marafivirus,

“Marburg-like viruses," "Marek's di sease-1like

viru " Mast adenovirus, Mastrevirus .
A R FASOTRE CORIBQ OIS R STRREY 1S (L0 ViERSes SR B yae.
diddrehiRMed BsPCR| EDWS A UsdioManhhises 498 Xanidrmisnocional antibodies.
Morbil livirus, "Mi-1like viruses," Mironegal ovjrus,
Vagpina isingwebeinginvesticeted exieanively s 8 venar ﬁa\gihﬁ’r deltygry of other
v Nar navi rus, Necrovirus, Nepovirus, Nodaviridae,
RO ®AIR- 1 i ke viruses," Novirhabdovi rus,
Nuc | Bo® Qrins @d'iedtious orthibisdxetruh alegooduced in Dfeded calis:
Oregat et ravi r us, hi ovi rus, O pi vi

_ i virus

intgroeHalee pirayiPL MO PRgRPRBVRheREcted tlgpg eriperlinlar
enbbAGL R (o) (REEFEIAGHS M I B i imfBhicl. R BBV form
of\the viswsscohRam anoadiditiemal 1Bsip ichvadogevandicglelar and viral proteins, thus

Papi | mvi rus, .Para ovjtid Par XOVi.ri ,
P B P e b S b3y RS W 580 ana v
foltAé L QUL U diffREMANEchkiaRs, R GiR¢édticeR ecefRiY, AMd hike
Pecl uvi rus, " Pel anoviroid, Pestivirus, "Petunia vein

diffbreat sengitivitice toantibodiss andrenaplements Immpy: qvagien by poxviruses

. viruses, " "-Hlike,vi.rus " Ph ir . .
s gt s Bt HE Bne BRI T proving thatbind
chRhd&iHRY, HEV &istdlca ssmtitfaliSing Rheeddiey aidIBEV resistance to
Pneunovi ri nae, Pneunovirus, Podoviridae, Pol eraovirus,
coprigraen iestiugaien tmengivirgyisitiaas hopnoputeRsH genirol proteins.
Po s A Pas bi v L 0] ’ . o
pot y G and VaRInth bl 1]I88 PltlohOLAAE et B iscs. These
dddbleostend &t PNIFe sirmes rapdicatPsethd @yiapladme pnPseottiavDNdsyiruses
-li ke, viruses" i r.us, Reovirj dae

th;igk;ﬁﬁ%w hoRS PRI Ay PG R Setiial srains of variola and
v ggi?% lfhl‘??% ibEéf?gerBﬂiIiW delfFonc B Thb¥d fd#StructifLl 8néMbPARS, and

ormTi ke viruses," Roseolovirus, Rotavirus,
coRupioteinssppe®Uo e dnghly sonsRungil vwinoing @ethoperdiinusesy Syenes

re%\é{lﬁ #)? g@@%ﬁ%gg{ﬁt?l%!l %{]@aﬁg{lﬁ%& g?&ﬂ 1?%1%’[%6'& Bﬁ]gx\}]l)r\iv%laaec’tively
puBARSLARMI tedéarch iS@hdREareashl Orotic nottlelike viruses,”

Spirom crovirus, "SPA -1like viruses," Spumavirus,
Sui poxvirus, "Sul fol obus SNDV-1ike viruses," "Tl-1like

, i Yol ﬁN’E jtdses, " "T5-1ike viruses,"
AﬁWDV]%@—usesﬁkﬁ{%%?i viridae, Tectivirus,

TenuCaegars B det € asthropdddornEhagetsoaibowspscEpihatrareiimpsrtant
Tobravirus, Togaviridae, Tonbusviridae, Tqmbusvirus
agrBis ey ivrralsqncqﬂsa%aéfwg SO BIC TRYRES AL op gdiumber of types.
A-Bhbﬁ%%f hildSissobididd WRN MelSzuelhVink e epHali AW ElSvirus, eastern

aricellovirus, Varicosavirus, Vesiculovirus,
equés ancepts]itiAV(EIBE darus)and westers eqiiak andepbasljtiss(YJEE) virus.
Yat apoxvi r,us. ERI AL NS Bact eri al.. .
PR RB S g s e (N aRtsee TRt TRy
K§Rehi BRI NissRE (KFBRVARY @bk-BoRRGnEhaligs (TBE ) vifildlcdfmplex,

i nterest, including those of particular interest for .
anidryrelinwciovey (¥ i) vivds. | Benyaviuses sreassqpatpd withtGrdidernig engephalitis

(C%tv?rrl]lts,i f‘;l C;o(s)ge HJS}&I} x;}rus, Crimean-Congo hemorrhagic fever (CCHF) virus.
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terrorist attacks, are described in the follow ng.
ANTHRAX Baci |l lus anthracis, the agent that causes

w@nioissds3 has several characteristics that nmakeCT/USH06/043502
form dable bioterrorist threat. These characteristics
include its stability in spore form its ease of

cul t i, | ]t f lLize
¢ hea b BRI R B, dsbiocdtiads Kotk By S ep R rp vt
forathe astiifal tiagsmissient of mestivdral vhadphgiitizasd bsmordiigiafever viruses
nt hrax has thfrﬁ éltJélgr clinical forms: cutaneous,
ﬁ%amsaﬁﬁe&ﬁr&?t oftRepe JAUFeSHS pokaiplhipterprist weapopssteas mainly
froth thelr'dk§Emb M T TollGR taef offRRldy 8§Hr§ ﬂf(}féldﬂ%t Daccines

Early antibiotic treatne cut an ous
or gtisttrveispearfit thnaipemrtslar@xvan]ablﬂsfonabﬂly averyafeiwes thése wirvieds,

o oottty e S Rotn gt G e Wil N £
LRS! Bo®h 25nérita (VERWAEEL ARl @RI OCAY) 30 ,aaﬁéséwm CCHF),

[ nconpl ete i nformatl on, the hi storl ‘cal rate Is
incleshing etbersgvhich @ vt lgﬁe@ a’Bbmmogtsarpmn@ahm)the binitnd Stateslat the

a dent
orEL %05, ABFUFGR e LRHEE R raXEa ke vork ci
in $998p OFHeivigs hiag @reel‘ch?ﬁ)t%houﬂtﬂ@ccﬁiﬂﬁ%hﬁéﬁtj 9. ada@siafk tiRusddis of
recent intentional exposure to anthrax in the United

cassp gt %@%éﬂ%eveg@r@@ﬁ{edfd@athﬁ e the gngkof the seraer, of 2002.
I nhﬂaﬁ&élgﬂf’elcu UG LARS afdifd lgﬁﬁ?ﬁrﬁg sexs acquired yia
deposited 1n a veo spaces” an Sequent %rt ed
thelhitepuflamimtactgd aioxsqmtoa mckmn semdifhg dsp enﬁurg\nm/tha glra@ oIlh@neral

e e RS iR L reBastng opesiol digamihich the
vmﬁ fe?hcﬁ&rlﬁbeﬁ@t drprdaBPby fRLAIWF tﬁ@ﬁfo%ﬁét?ea?aeﬂ ?@ﬁ@hér&’l"én%

result i'n disease.” Major virulence
beﬁom:mu@lcbn&thedmmph athor fargat ongane ln depizainecetath of theseastuses

t t
sorgoslf sESPE R GRRo ey P deer “Reret i e GEEHE Byee
theQBJei* andéthendtgdst cdulRigrhendithabesf 448 Gbvd K&atn%l& HttfeCis known
nponent, called protective antigen (PA),

ab%% §}5‘d?a§106§n%ist9f tb‘%ﬁ@ lgnegphalités and hegmatiiagis Everamtse@F Hawever,

in Q?]ﬂgs s %Qﬁc%'eﬁ b errgsco%{%(?{ef ; ly } %gé"%;g {ieeef%t%f n tﬁe b@i& Wihthin

'S conp S interna
48 hélireaftsrlﬁfaeuam:t I vat ed Researchers recently engi neered
reconpi nant, (rPAs) that bind , to the native
e ec %ﬂilanswr QU iwl? m@u%uys%yel@ﬁpra%twr&e@ses nonspecific
R er
B R O A, el e el Db AR hieEel
pedpdremey flévedon ¢nsepljitis nn@,falmheghmmmcaznr saink neydeded with
sevbQ \é/hli cag PA ﬁi n%? and have det ned the structure of
e Spa] metholbaical AnDtaRS gL A bling Rt BAra SIS T SPDESt or
Clisienl @éeabdghd RARIitP¥rh bPpREI S i R ﬁg;wf'dén%k@ﬁalﬁﬁle less

decoys to protect cells from damage
thap é%/‘e%ﬁ adglty gifectedhwith Vcﬁfad@@lmdnzqdlaﬂlha agi the othisehand,, the

fat%gft ngﬁe gs%%ﬂ%l?% fxg‘ﬂ}ogg fite@&d WYtﬁtJﬁ QZ%?BFEEE %56}’9 fvn’uses

With LAC infection, disease is more severe and more common in children. However,

with WNV, particularly in the U.S., older and immunosuppressed individuals are at
greatest risk of developing serious or life-threatening disease. Several of these

viruses, such as VEE, EEE, WNV, and JE, also represent important veterinary
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intracel lular enzyne whose di sruption by LF causes

cell death. Sequencing of the chronbsomal genone of B.
wa@nioisass i s nearly conpl eted. The genes for RET/UENRN6/043502

and PA are contained on plasmds that already have

beensequenced. NIAID i s expanding sequencing efforts

Iy
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g, TREVIRS HIPRRY o Bt RERb e S RRRop G 267 Rlitheh passed
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thesuuts tameﬁrgﬁggrapmnar@mamdhm bidity, and i nf ectivity,
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reﬂlic@i!eﬁﬁ lEl’fe,r 14t bERRKETN. | Vird fogg g]é}lé tthAldVe been

ni crobi al "genom c dat abases and t ment of
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o3 387 UR reht s Pl Rnth iy B grodlesad b gamess
codld Pl @bfisticMm] ph+AasEubh agsteyines GRMSRE nddd el REMHBIGLET | UM
Yersi ni apestis. Its potenti al for use as a bi ol ogi cal

rephisalpRshpiosessad benwmberatdues aftvaral sieyaturalans| opesiructiral

f bac
PO 5p A0 AR08 B By, ARSI DgRBERE Ly i
othees hizvie monf Gérdosnié @éqmncuég aﬂdﬂdﬂh&t vddic héid bukdidshatdrestavlidBed

di strj bution of .sa es .of the bacteria to research
relptignships ayoag ceriin ngléiﬁ Vifyses gasthaye 1@%@&%@@&%@ of sites on

gehddRBl %Irdtélﬂs ﬁfat 5¥8Hh P lfOLnsH S{c§ enﬂé ol S¥irutence, and

aerosolized Y. pes baci | can to pneunoni ¢
assptm@d@aﬂ)@ghmegisl ﬁryﬁalhzgralﬂxyrsmduﬁs qﬂcagam atrﬂlmtnrumdkiﬁvwims

L.Om per so so Nat u epi cs. of.
st iRl b Bish s Bl A0 b Rl itiedtian of
poﬂeﬁt@dl&ﬁﬂgéﬂs Q& Aivirhiedtg Héﬁlﬂpnﬁgn@‘:t ed rodents. Synptomns
neunoni ¢ pl ague, i ncluding fever and -cough,

r es hbrr@thmgéscza eghorein qaadpivsert T@r@ﬂeﬂlwane@,s@pe%caﬁmﬂmens

Wt hi 1 6 .days
eI e T8 PR BRRR Honf b bt Whiobif el ff Virues:
Adpmeviritel Alfahagires, Pakxvinms) Addleviyirtis tgphdeagptéaispaches
Anti biotics are effective against plague,

AlplgpeREn s A1 Rhén‘a%?éft%élp%arﬁ@wwsaéwlavms Apbthovirus,
Ap8hdrbfib Aﬁﬁﬁhﬁﬁ@i’f@ ﬁéﬁu eﬁ? r&g&%@ﬁ‘g&/ae,eﬁehﬁ{flmt, AReriviridae,

I nvadi hg "host epi t’
Arterivirus, Ascoviridae, Ascovirus, Asfarviridae, Asfivirus, Astroviridae, Astrovirus,

Aureusvirus, Avenavirus, Aviadenovirus, Avibirnavirus, Avihepadnavirus,
Avipoxvirus, Avsunviroid, Avsunviroidae, Baculoviridae, Badnavirus, Barnaviridae,

Barnavirus, Bdellomicrovirus, Begomovirus, Benyvirus, Betacryptovirus,

42



10

15

20

25

30

nol ecul ar nechani sns that contribute to its
i nvasi veness are not understood. Various iron

WO c@n®p@ssd nechani snms as well as the interactiPOT/052086/043502

| east three quorum sensing nechani sns appear to be
i nvol ved. Because the genone of Y. pestis has been

Bt cSYiBihde, BRAHBASARL:S, BétaRovirss, PRIRISSIDS, BilRviridae,

accel erate efforts to characterize key events in
Bopaavinddpsn Bsingvirig Bradoivirug Brpvidetsnvirtisy Bsemmnkiee,\&mmpmus

candi t dLa stic rea ts,. and,, tar
By Rgife SRR GO PR, Psats UrBis AUy R Copifibvirus,
Caﬁﬁ@’@i@ﬁﬁ Qﬁtﬁkﬁﬁlﬂﬂé‘? CarRRMSs, Cadhoviise hc&éa@taeve@t ﬁto‘ézﬁé’-ﬁ!k@'
appear to be |nportant virul ence factors and play a
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£ (@5&&, e basis
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Epp ol R PSSRt SRR Flnfs Pl vl
Flaltiviviage, Feieals| vmseaa@w Fadovihis FukelldviridmRy FlR118virus,

excel | ent tar%ﬁt for early intervention and treatnent.

Gagayrer sy B GanRaeaRY s, mm@mtrgia&r%@tfb@ar%ﬁmlowms
Haggat%rﬁé,fl%rrﬁ?vﬂﬂs &9{%& g—ﬁg&&faﬂr ancez}af Lth‘tﬁae viruses,’

num IS a I C su resen é a
Hepajowirug, Meepetsvi‘ﬂdam}mﬁamtrus; ﬂﬁisttmcrpﬁis Hypovfﬁldee ttbypomms;

hi ghl y | ethal . and i uced and rel eased . into
Idtnﬂg oy t Pﬁvihtrpets kot 3@%@9}41% Napyie £ dRtesiows s
BheifsllikecREsean ‘inﬂﬁeﬁﬁé’\ﬁﬁﬁ D I D SSintsB Fﬁflh&ﬁ@\?ﬂs)

chol i nergi c nerve synapses. Seven antigeniC types (A
InayfiriddeeInowiizs IpsmevirusAlridosizidan, Iridrvimss, B:aweussl“ﬁsﬁ’rldqe

clinical pres ation d .di sease; m t oXxi ns
virgpesh eIt E S S T AR P S ey SRy
Lebigtiriie] L&NGSEeBigothrif@idde] Lipdthalkefres Lﬁl‘d@ﬂ'ﬁiﬂa@ Ltﬁectdiﬁls
toxi n I nduces synptons that include nuscle par al

Lyaniphperyniopirus, A yapbaryshiyirus hassayipndiadiomedrysgMag wtuﬁ,
M gﬁ%}:ﬁ Gme%il gvi{?ﬁs%g ”f“R/far&? gﬁﬁ@a{sgq ker\ﬁtzlgésr’ai(/fagtgdenowms,

eopl e’ expos e toxin requl
Mistrteinss, Westgmppaotiree l\/imxvmcwmdlvtetzﬁzammtcroﬁﬁéa@ Mietovans
severity of synptons %%ﬁend on the rate and anount  of
MR MBUEBHIRSHYITE SAPH BRI | UL RSP G bUBGAERIOViLus,

Myo¥RePe! Rairovirus, Nanovirus, Narnaviridae, Narnavirus, Necrovirus,
Nepovirus, Nodaviridae, “Norwalk-like viruses,” Novirhabdovirus,
Nucleopolyhedrovirus, Nucleorhabdovirus, Oleavirus, Omegatetravirus, Ophiovirus,
Orbivirus, Orthohepadnavirus, Orthomyxoviridae, Orthopoxvirus, Orthoreovirus,

2>

Oryzavirus, Ourmiavirus, “P1-like viruses,” “P2-like viruses,” “P22-like viruses,”
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i ncubation varies from2 hours to 8 days but is

generally limted to 72 hours. Synptons subsi de when
WOew7/8d463 axon tw gs reenervate paral yzed nmuspCEES2086/043502

process that can take weeks or nonths in adults. C

bot ul i num does not normally infect humans. However,

i

D R o Rl P By ek Dl P bvirinac,
Pamapokeimiss Rraethagtus oarfigvividhd, Paridioirss &advovi’ﬂnrbxet Barvovirinae,
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RdﬁWlHHE’H" RudilVGs, IQHRSVIRR! ?B&W ﬁl@%ﬂﬁesex§ét91'11ttess§é|@m{‘lﬁae

f erént protease activities | eaving three’ S

Segmatres &rnplsywatpﬁ, Smhemﬂbuﬁwbﬁnﬂmsz%oyhm dyorbaxinojtle-
ik v d ent . 'P[P L cul at, baS| s. of ;this

Bibiesy yemigroues oo PGL-e FEiseRy sBitRis Stfsivinghe
“SHIABBuLPSIDFLINE ARRes’s SEMikakirhdesMatiafiihgkd, nernfike

synaptic vesicles to the pr esynaptl c nenbr ane.
virgsgs ARBMHkeTduse s il epuvsrl@epliccémnual Temumréls,rwas’mdag,e nt

8{)@& g

Thgggt Q‘fobéntléwmuss’gotg?iglglgsg S)gav1 3 tS %%X?V(uildae f%@usv@ms

Toﬂ&ﬁﬁs OT () speﬁrusE Taticiriged, I Tativithe I'I@i&ﬁbﬁrusMhﬁﬁoOﬁU@ G%movirus,
tularema i.S a nan- sporeformn facul tative

Unnipra e Vatiedoviae G ICam vV e Iiris: VESwns Giroids,
adid wo strains of the organism
Vl%gi\?%ebeenggﬁé%g{:?gﬁuzed ;gype A, which is found in
North America, is nore virulent than type B, which is

f [ I d Asia. The disease is
B%mﬁ'%#%@i F]g m person to person; it spreads
nat Wagfelifl ﬁlfc&mrgﬁﬁédls CERHIR e AtectINisAP the bRthdRdscribed

soil, or water humans. Natural infection occurs
hergin. dtathagenicdecigna of partiewer m@er@ﬂé,rlm:ludleg those efiparticalazan

. Vi e on t I Ouf. f .
int 28 ol BlocBRERbed Mallapdr RSN BtrbihaiR R 6 we in
ter@irfsbgitadRs, are ddsbabyisitise foslotvirgs, rmst likely intentional
exposure. The inhalation formis an acute, nonspecific
i1l ness beginning 3 to 5 days after respiratory
A@@?ﬁﬁﬁﬂfe; in some cases, pleuropneunoni a devel ops
after several days or weeks. If untreated, the disease

coulBdcllaadntimaie i agahiothyt daasdswanthrax, has several characteristics

that make it a formidable bioterrorist threat. These characteristics include its stability

in spore form, its ease of culture and production, its ability to be aerosolized, the

44



10

15

20

25

30

Treatnment with antibiotics reduces nortality for

naturally acquired cases by 2 to 60 percent. Alive
wa@rdgnsabed tul arem a vacci ne has been devel opkdI/mk10061043502

has been adm ni stered under an IND (investigationa

new drug) application to thousands of volunteers. To

. I o o .

S S R B R S Vi for widespread
uséundanent al nmechani sns i nvol ved in virul ence and

at enesi s are not known. .T cell wall of FE .
P DRERET Sifea® e e 1 OF P foriit 1op g o Ihlgtignal and

gabiGne Ry & 18R Yint&AH, bR thieS Sork cih Fd3hR AE&pBEémAQnd death.
viability; however, the capsule is neither toxic nor
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cells, inclu |n§§pulnonary macr ophages. In the liver

inmplep dpfermation, fe hideticad FRiois copsifered debahigh st ¢5parcent)

fol Rat&r?lﬁgtol &nu\f fe or g%?&ehféﬁﬂ# '08%, VBl %?&%ggﬁgg%%énﬁﬁﬁcs and

resu ease o0 act’erra an
alluphexweailubldipgortive@are. Weavevey shessupdivhlap@tafiey thesecuns
. prevented by the_adnminjstratjon of a nonocl opa
intgREqIb EXROSHIRP epthErxcithy Haked Ytates 336 OF REweR ot fhe first 10
hepatocytes, leading to rapid lethality. | NHALATI ONAL
BACTERI A The Category B and Cbacteria with the
pot dnhdlationabartivfas clevdlgpst dfter spresat depesited imalvenda spaces and

subieHarob e R rOR ek o ok MatoRbess, ST SR rkEes are then
traRsfRH S R BfRastMEBph nibﬁgs? FheFORS) HIT5 cEAMBSe HRAHBD dkys

di'seases or infections, i.e., infections or infectious
or dongen sA fen geaminagipnirepkiqating hiqterisrefqagerioxansttbairesudl in disease.

ni. nal .. .radent s prds...liv ock n
VBt Pl Endetudlors ARG ibanriphl it DGR SR ohf ol RS0 wen-
chiatefiged toRidk UTha v BGeS] callkd edethalfRtdrqBF) and lethal factor (LF),
orart hropod- nedi at ed transn ssion. However, all of
cap H@%@Y;;@ﬁﬁ%mmbét thelr peread fnstipeinga fabird compeneRbi Gaged
prétgcf,tﬁfe.tahﬂgéa @%?', GEA stF&Qt%h it ErSRh e &R Hd LF to
or gani sntk. Sequently, these agents aré of specia
bimmbtoaespacifio redeptod of emseniienaetie Afieythissgonipdesnsamomalied, the
to.be di.spersed as.an osol . Brucel |l osi.s, caused b
bagiPrie SIS BERES e Bt e I raherbEvtGr Y Sdipcsrs nag
recOREARnt 9’9@‘(@.13';33 F‘l?at Galdith She PHilve cepio?. These @dtAhtFPAs also can

ht
_species of wi fe, such as bison, elk, and deer.
displaea wildatype PAdnsbleeking amtintarripting the deligellyeofiEdsand EF into

hbterranean .basin,. .l ndi and. Chi-na, but are
ool R iehht FRACTHES B P 8ed i Bigrdee wlbpelo  epror o
whicH PAhirafs aedhats térniintd Dvistget@Roffiad LP BRdigxiRs Sotubls
i ngestion of contam nated neat or unpasteurized dairy

fragmsaisof she repeptotronkanipg hiegexindindiag 4t ¢aadiactiongimndscqys to
prcﬁ%t%éﬁéﬁoxﬁyd%ﬂiag\%y fitffg @h&ﬁﬁeé&l’t s&ggeg 'thQQe éﬂﬁ{@r@r&%& the site

ness wt rontc 1 n Ions O
where LF binds to MAPKK (mitogen-activated protein kinase kinase), a vital

intracellular enzyme whose disruption by LF causes cell death.
Sequencing of the chromosomal genome of B. anthracis is nearly completed.

The genes for LF, EF, and PA are contained on plasmids that already have been
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the brain, bone, genitourinary tract and endocardi um
Less than 2% of infections result in death, primarily

wale@7osdendocarditis caused by B. nelitensis. Erl/ysSi00€/043502
of the six Brucella spp. - B. suis, B. nelitensis, B.
abortus and - are known to cause brucellosis in

W e nNﬁ? or h uha ?shegﬂgé& rt%u‘g{ﬂg? 8%% fceg{%{sgx% gibiric
anBlyslls lod Bdemthquszﬁuhamddl beacilli V\Resﬂamhatssmﬁ use sequen@sdata i n

ot Isadblrds is found. in soil
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acute septicem c nelioidosis, dissem nated B
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deﬁ%ﬁg% s \%{Cﬁllng{r@% %)? gn(? hlﬁgﬁ&'ﬁg eogs u erdﬁgc%%r%mdata will
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t.hose with severe or chroni.c di sease, even wth

as e esisience. masbidigrand IHGFRYIE, asWiel afkey eyents qi@rocesses that
1n@ﬁ&1@@t&'§e}rﬁﬁfatlsﬁ5§§%r&lzﬁ‘9 r'y c%ﬁgr@ﬁé et %ﬁrﬁhﬁﬁar%&)urce
houg

horses, mul es don eradi cat e
WlﬂrsumqrhmdUnamalm ti¢rebist gdﬂonsceéatabasemmathge dévelopmeamt ofind

asSR AT ok R il RRR 1o B Bl WAL ety e

pr&@ﬁy?e YEHOMES thiRfddrEdniind Wits bbtenﬁaq% B8 ﬁsed'a@fagéﬂtb en
fol'l owi ng aerosol “exposure has been reported, |eading

biqterreréser-ot i zi ng pneunoni a. System c spread can result
in a pustular rash and rapidly fatal illness.Livestock
serve as the primary reservoir of Coxiella burnetii,

PIIAGUEause of Q fever. C. burnetii is highly infectious
and has a worl dwi de distribution. Infected aninals are

of t EPEHEYHIAUSFHHRY @e&aﬁtelﬁ%gff?ﬁﬂwamﬁ%l Iis pedgntial for gpe as a
blcﬁQ%lEil 'V&H&g ssﬁ(fkéd & e d %@fe de¥ed QcﬂoqﬁB elafld Qgro ize

upat i I sease o In c 0s6 fcont act
largefmotrasl oﬁbadmaiasamimil 1tsatranammﬁ>;lht§tlftdm® peybort faafpmtomm Sertaln

oL B BB B3 R G v o

res@iYch lﬁ)oﬁ%&‘léytﬁfﬁﬁgﬁﬁﬁ tl‘i@xﬂoﬂ@uﬁﬁedtﬁ)ﬁﬁﬁfﬁhﬂeﬂatwﬁf di&Kefénall
i ncubation perio 2t weeks, acute illness sets

numhers O Sirglenheprofolized &pesmbmlbw@n leaddo Pn@qnmnc blague, a

|srrs erate in.the

highf Il il SR It conl B s B BB dneSo s Sl
epidBmess dPpRizde hivee bdef Paikiiatil P butdsiesaye), which.is @ansmitted by
encephalitis in severe cases. Up to 65% of people with

fleghirgypieferted gedanén nay die from the di sease. C.

bur |

ot S5 TR AL SR RS 3 P o
otheheespicatbrydilaésséesnichnt pnamtbrie Yahpoinsmppear within 1 to 6 days
after exposure and lead rapidly to death. If untreated, pneumonic plague has a

mortality rate that approaches 100 percent. Antibiotics are effective against plague,

but an effective vaccine is not widely available.
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Typhus group rickettsiae such as R ckettsia prowazeki

are transmtted in the feces of lice and fleas, where
W@2600/0m46Xi sts that renmains stably infective fBPCT/US2006/043502

nont hs. Spotted fever group rickettsiae, including R

rickettsii and R conorii, are transmtted by tick
bite Altl'ldt@lt}egeﬁlts,qg{’ eﬁ?c\lﬁlt%tiﬂl%&hg?koh {thS R Bells, the
ri ckettsiral species have | owdose | hf ect V|ty via the

melecwsionectauises tiutgonwhatesko its andsiReness eteatot snﬂersiamt eVarious
e nost severe infe S, wWth c fatality rates
ird R oS b Cak i e e Sk Bpe o Sfnsine
m&hdRishRlappdar kdbeERivbRBA. The case fatality rate for R
conorrii and R typhi infections is 1-3 percent, and
i nf eBeceuisd the genogedisy. meetyelms begn wrsplnﬁelyceﬁequmcml dtghould be

ol B BB Sk DA PR v
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rate is lower in children. Brucella spp._are snal
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“ﬁﬂ’fi {%‘6’6? wﬂ@@ﬁ i‘/FtV Plscegulete He RPrssAg 2}@ %ecré/tlon
of'ﬂMé’é f&elﬁgEm&sgmhs%&kylléanéﬁrém%sp&ﬁ@@y@) meéh AR,

i ncl de suppr essi on of _
Fuhet dmammaomlamdrmometmsmd theicroppmrpatiogenesis

spper oxi de .di s iC i_.m nates reactive oxygen
cof P i i s T 7 GreatiPh Py Y04 >l Th

MaC IepPERGE fnfEd)n PE fpiblz% 4 dtﬁ@ pathdigBhit badte@4 need to remove

phagosone-| ysosonef usi on sol ubl'e Brucel | a products.

ironrrearsmsmtw Wn@gac@qmﬂlpﬂér@samﬂsy h@mrﬁmi@*mg aptepse Y.
peSit s e ppfilt ohpp SR G MR At A8 Bbortant
roleiin uﬂoﬁnfaﬁsmdalﬂrrenﬂmle Mel;wse bjrﬂelh@lsl sm@p}bye ﬂ@ran@ént

seru e genom c. seguence one strain of B. suis

tlIP‘éﬂTYPSf %@V%lsjqféfﬁrswc%&éw §alce§r?d piFRe gssential
fwr&b SisiRANRREINO bar, SE5R1BFpRLLA! 59&5@&&@1 Michiet
0s ee%‘%ﬁﬁce osI's négginﬁﬁﬁong ?6n he genonfc &%e o
eadp (uiervertiaf aifd traaghentensi s strain 16M was conpl et ed and

publ i shed earlier in 20Q2. Burkholderia mallei and

B. pseudonal | ei are both aerobic gram negative bacilli:
BO&runmNei is nonnotile while B. pseudonmallei is

notile. Very little is known about the nolecul ar

e c FRgikimEn invde Mg pRuduchd b1 i spord-foumigcanacrphis bacterium
CZB&LZXZ%?T% @fz}zﬁﬁ i$ 213 eélllh}?to s%bstalgcee%ﬁgtrﬁlageﬁfs allﬁiijﬁpﬁlreatt from

Vi rulenc

mﬂehudman) epfsyea it a6:tid éshifhlydethhlsmdkasity podpededd tréleap;ls@mto
a role. The_genom c sequen0|%g of B. mallei .is nearing
th%moameah Botp inun doxim ke abgerbed agiess inpeaspl sairfapes

lﬂgfeg%mﬂ?sge?g }éﬁegglgﬁp gic de?veasy%ﬁéi% NEARNI MBgertid GBLY (A-

G) of the toxin exist. All seven toxms cause s1m11ar clinical presentation and disease;

botulinum toxins A, B, and E are responsible for the vast majority of food borne

illnesses in the United States.
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enters host phagocytes passively through existing
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w@bagosesdsone. A low pH is necessary for the PCT/US2006/043502

nmet abol i sm of the organism In nature, C. burnetii is
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AR Byl et Gparepiaabeidp LA FEgeueiand fpgusive
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ratg epd amepnt ofdexiambsarbedsintacitsilation. Méitls Eooditome exposure,

- (i ] Q ang, t-hen j nfects

inGhRAGTLRR el PRGUETo 5 e PHET PRI Bl ne

Syutdias subsletvittbnirewermotor ek twipaR et 23 Palaly2ed afistled, @
cell by acting-based mpbility, and the infected cells

progegs thaf candakasyeeks ot progthsdr pdilisof reacti ve oxygen
. . . . ! e
S0 B S Sl
to fedornadsr citing fopt cwaaeinaied (Witthe drdanfsin. aBethlimnd tdrin’s
AR R G 543 S G G
1igﬁwﬁah@joﬁ&a-by&%@kgié@§ﬁfﬁa%%ﬁ et TRdshomia R %eﬁf]g,ﬁﬁ&city. Both

erein can be used to detect various types o _
thaywehensensd thes-dunengionblstrunire bf thie texdn havedzeh dgtensingd.oifhe

T e e St
doAaizh aed g bhldus, ddeadifll ThEOaRIEbinadrfviisidfto an unidentified

Desul furococcus, Desul furol obus,. Ferrogl obus, .
reqeploF OB PESHRAPticARRInyBLRs of aripharal shalingngicstyaenses. imainly at
um.: Hal abi . . f o
nef B QAT AL ) At Bt AL SP0E S 1 ALl ion o e
cytdsdlpa Abt-dlvantaminglendobleptiasdsrathe lidat cisfimploeks acetylcholine

Hal gt erri gena, pert hernus, _|Ignicoccus, . )
relgis 3{%%?95&3@%%%?%%%%@%@? PreteRtERD Biianeti um
ac AL RARRUERYAINAS V8 cledB it ANOEAhH] MSmbrane. The seven botulinum

Vet hanocal docoCcus, Methanococcoi des, Met hanococcus,
toxiast xditn ceompardet tifferentprdicase ectivitess cledng dirved SNIARE, proteins

Met hanogeni ohal obi um anohal ophi | u
BHBTSRERANE, S RRr R soRe el RO oo dpiolecuta
badisMANPTOROBEO S cilyeik RNRIAY aRBSstobB! MAOSRWRIS proteins are

Met hanosaet a, t hanosal sum Met hanosar ci na,

esspiiia A B grdBekdns Nevmapidsyasicias) ta e Ivesmapiie membmact er
Met hanot her nococcus, Met hanot her mus Met hanot hri X,
Met hanotorris, Natrial ba, Natrinemn, Natronobacterium
TUNAREMOAOCccus, Natronononas, Natronorubrurn,
Pal aepcoccus, Picraphilus, Pyrobaculqu, T ococcus,
Py DTS 4 POteBtia Puaerasiss BHOA Qe s mibits MieBiavel
mf%?(’fﬁg(r{% ge%ﬁg% %(gb‘ﬂgéﬁlklgg P&gagoc?gé&(,ﬂgéga%ﬁ% YBility to be aerosolized.
Francisella tularensis, which causes tularemia, is a non-spore-forming, facultative

intracellular bacterium that can survive at low temperatures for weeks. Two strains of
the organism have been characterized—type A, which is found in North America, is

more virulent than type B, which is found in Europe and Asia. The disease is not
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o &Eﬁl%"&ﬁrmwﬂh&m?tmﬁma YoArYteaRonsREFfie iibise begimming 3
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TR Aok R RS s B reiagy 2 0 60
peregy A lige eltératofefldfinil Vhcbind iR HeaE 84 10pR8 WHTEIC AR Bebin
Agrei a, Agrobacterium

Aerononas, Afipia, Agitococcus, , A
admpisfersd agder aﬂgﬁﬂhﬁna@srlgﬂwm drughapwlivstion to thousands of
' [ i S cal.ilimicpla,
voﬂn?ég%.?%cfg%eﬂgp ggfr?)}’(é; eg:g}&g ﬁaiﬁ%e@%ﬁtﬁﬁ%%ﬁoﬁ%@ramry and o%ﬁere.lmgh-
riskpesyadadbaci | | us, Al i shewanella, Alistipes,

Al kal.i bacteri um kKaliljmjcola, Alkaliphilus,

AL ke SBR AR 7 g 64 g gptogencss are no
knéWh OTHE @&BYyal BF 77 | |

Al | or EF Z%%%Wﬁdé%g%%%f%}l é‘\%n?’e r%prr%&géy acﬁ%gjl%g I%the
capatter e lved 4o lossriahencerbnt Aotividhkiyt Bowewer, thetannkriageither

TN g —————
syshéti and adsalts NBacRrial R@PStadionAR | 19RESC Hoer, MPSI QR A RS

Anaer obacul um_ Anaer obi ospi ril | unt ~ Anaer obranca,

TeSPRAETORROEHS, £ Arkteensts infpeis phageaytig icolin, éncludtize pairionay,
retnyxobaet aer opha . .
e A 0 RS DR s PR R %8 and reptcat
hepatagtess DeptesctioAnd et fovicd hbshtoMRATEaNe ithe rdBAR! GFHABteria and
Ancal ochl oris, Ancal omi crobi um _Ancyl obacter,

SubRRQTRT WPtBRPY PRASOCYARS) WheR Bisis ofspuPpexiew aiitgrented by the
a :
oL b YR bR A icate n he
hepatneatspi leadihg i rapguefhelity. Ar achni a, Ar canobact ei i um
Archangi um Arcobacter, Areni bacter, Arhodononas,
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INASL a0 BAG TS ccacaul i s, At opobacter, Atopobi um
Aur ant i nonas, Aureobacterium Azoarcus, Azonobnas,
Az o bRieBerdh andhg basterie withAbe hoteutixl ternfect by the acrosol route

e e e

Coxiella burnetii, and select Rickettsia spp. Most of these organisms cause zoonotic

==

diseases or infections, i.e., infections or infectious diseases that may be transmitted
from vertebrate animals (e.g., rodents, birds, livestock) to humans. The different

bacteria infect humans through different routes, including ingestion, inhalation, or
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Bact er oi des, Bactodepna, Bal nearium Bal neatri x,
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La: . C j .
et Bt R iR PR B ¥ A RE Bioved q e
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andcialiipd oyt e ainremmoarih e duitadeTintas (G8nd iNAvael layrhaminfection

c EH DR SRR SR R SRR
unpageeiusdaiirg pasiuctsatihpehdubatidzapdrivdds v &iabl CRERCER. 60 days.
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Syrpipms afs G¥ersGAMgng Ham acitedaess avfh ey erdn ghyomic infections of
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Cnhl anydo or obacu oro
resuthingleath, primarilyGhiedo ehdoqaetitscausiy by Breeditensis. Only four of the

. i . ti bact er i
six BRI P SHLgUsr 2. b BaGh LR o Febhimsrse
brubdMo¥s iR A8AeSs; BOHL!ilhs GHS B. Qz’{) 5eResdi&red MorV{PAGRSHr

Cl evel andi na, d ostridium Cobetia, Coenonia,
hunggsis|thans |dbartuOot Beddnisa, Conanonas, Conexi bact er,

Congl onpnas,, Copr.obaci | | us r0coGcCcuUs
Con s PR AR ool PR cr s mRTBIABFS SEBGnens md ther
markfiatind PidBEs forad il bid and Qi taet vater G SolBIEGRkBthe equator,
Crenothrix, Crinalium (not validly published),
pariggulagly ig fsin, Hemae sifpeftongesulisdon sitroe orgamapms direyghdbroken

smrgﬁli{%m oF intMatiGh %&H&ﬁﬁh&m 9&&%3&??@%@ r§e%@ab forms of the

t ospor angi um priavi dus, acteri
disd@ye txidtavitleincubmtiofpetiodd msging fiom £fest daad arany years. Most

t ophaga, ctyl osporangi u Dechl or ononas, ) .
hunggh PO BGL PP EPREAE0R P BE e aBrEhLe septcemic

melkB 8640 BRGEBMatePBN BEQRMBInL LA HEY calSd NAPEGLEM the lungs, liver,
Dei nococcus, Deleya, Delftia,” Denetri a,

splegandés ppnplbaedesr n Cenhicrasbersrent malioidesis, thwiubgs and lymph

[ mabact er r MCOCC r mat. aphi | u Der xi a .
o BRI AEL S BB RERS s RS O5  Spysh Btnose wity
sevéde o tiirohRGlRasd)esd Wk astikiotic Hasmehobact eri um
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De SR flesddericmalivis tneosgmisn that cansen glandeps Is primarily a disease
I [ ul t1.Sq: i . .
or BRI Y Bon 852N BB e AUBLEE! 7 s
Asidde Stitaasd Soudh AthErdaaatiivestoskt. Natoral Rasdshikd ot Iaimkms is
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rare@@éwaglﬁéﬁm CEREBITEPHIbORTE, W PSS FIBH IR Fkig lesions.
InfePBSH FlIBRAREAIG0] exposure has been reported, leading to necrotizing

pneumonia. Systemic spread can result in a pustular rash and rapidly fatal illness.
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u [ 0
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superoxide dismutase, which eliminates reactive oxygen intermediates. Intracellular

survival within macrophages may be due to the inhibition of phagosome-lysosome
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TherepanisBacihsrmoshadairda) viegid#sBact er, Rhodobi um
Rhodobl ast us, Rhodoci sta, Rhodococcus, Rhodocycl us,
Rhodof er ax, Rhodogl obus, Rhodom crobi um Rhodopil a,
EUBWwdbdBRées, Rhodopseudononas, Rhodospira,

oL Bt Lo RGO\ e ctnogens
inc'ﬁlcﬁg% Myt hét linmitdedehdtRogeRo 6oa ArjBsTane RIBSAME [g8Bera of the

Roseburi a, Rosei bium Roseifl exus, Roseinatronobacter,

domeinceiBagtstia (RoEvbaststes rAbimsepive dhestitomaRuban rAgatiyihrio,
osSpi-ra, 1R inill e ' t hi .

ARIFRAHLR: ARERFRI A M PR e B s
AcRobgiebiugn, Aegrmmerobium, RuestaRRas e ktotHufi s otuhoptasma,

Runel | a, Saccharobacter, Saccharaococcus,
Ackreraaing Mishispeaster.oieidaainepits peidgminococeus,
S T o
ActiRicelin, Baddemnonan) AGdbthamoss Auglovorax, Acinetobacter, Acrocarpospora,

Actinoalloteichus, Actinobacillus, Actinobaculum, Actinobispora, Actinocorallia,

Actinokineospora, Actinomadura, Actinomyces, Actinoplanes, Actinopolymorpha,

53



10

15

20

25

30
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di.rect ef fect on enterocytes or_involves a secreted

Rhogdagista, Rpdocpesysdindpeyqless Rhadoferax, Bhedqalolysy oni zes
Rh%ﬁ&nﬁ:‘i‘@(llhm' & 11QeRl?cho fankd) gﬁ'ﬁ)ﬁb@&% ?(gr?éﬁasf F]%Q to
0 age de

25 cysts. et oph020| e consi st our
Rhad«zkpmlkunkﬁilngiodralas[hms Rheddhemusj Rbddodibrip, thod@ctu]nhnl ar

R R S Rt PR dEor e Rveatn BPsaimyie

Ros@&bRRE RdsaifRxud) RoséBirondB I ER SRS ilv A, ‘Rds@&ﬁﬁfe@ 'Foseococcus,
Tr ophozm tes under go anti gem c variation by chang| ng a

Rogm@aﬁrliwhsmm Ragcospiribie Rosepverns, Rethis gathirmanas,

Ru%ﬂ{e 1%1%39 %u%?%P?:ter ﬂh%%ﬁ 113, Ligf %ngs ugl:;]{l] %38{

such as ZIﬁC

Rubﬁhkﬁitbc@ﬁ;( R&ﬁelﬁﬂ Bydohsrob&etd, Sﬁwﬁme@bﬂsmmembmsm@
play a role in histol ogl cal damage of the

Sa@(ﬁhﬁ@@?lYﬁaoran%aC@mre%%Wn degharpthair, Sagiftulas Palena, Ther e

Safegelﬁlbacter, Salibacillus, Salinibacter, Salinibacterium, Salinicoccus,
Salinisphaera, Salinivibrio, Salmonella, Samsonia, Sandaracinobacter, Sanguibacter,
Saprospira, Sarcina, Sarcobium, Scardovia, Schineria, Schlegelella, Schwartzia,

Sebaldella, Sedimentibacter, Selenihalanaerobacter, Seleﬁomonas, Seliberia, Serpens,
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genone project for G lanblia and gene expression data
are also available. Like Gardia, the life cycle of E
wheavokesss ca consi sts of trophozoites and cystBCT/US2006/043502
Informati on about the pathogenesis of E. histolytica
has been expanding rapidly due to devel opnment of new
culture nedia. Adherence_tqo intestinal epitheliumis
Seaula,iSeatuling, fﬁfﬁ&aﬁeg%%@mgﬂaa&ae%rﬁé%ﬁlq@h@ﬂ liqibactRse
G Q1ta, Xk i obi : (QUiBadis JTRRELERAHEMa,
&ﬁﬁ%&%é§§%¥?gﬂ§%%%ﬁygggﬂﬁégg%ﬁyﬁgﬁﬁéﬁgggrééit|c Factors.
Snbathitn, Beddlis| Seshhpérig @ olimetrobbetn AStdolsataramg Sphagdbacter, .
muci ns, and ot her host cell .surface gl ycoproteins,. and
SpaaTiPHivB IRIREDREPHIUIR; imhlwblﬁaﬁwq%@naﬁ phingepyis.
i 5 ISERiIRE SR, B5REHESS, SpiRPRRIAS SFreeR |
Spgil(]?lgt&ilxgl’ ﬁﬁ?Hg)eg&fg"saﬁr}s: oo%lst s, ti Spsﬁbg) cysfgﬁlr
Spoombeaiohaatey, Bpathhtigias Ssqrobantiert Spdrygbasiterawn, Sporgeytophiga m

only in the intestin infectgd cats. Follqw n
SPPRRE LRGSR SepBiGaPaTs. Snora i g Hdhey Gerithitium,
StHeNe KidhflotdeufHthpRd, Stikeyd) Besihl Stehotedpbbhnbgl cel l's.

I nvasi on” of epithelial cells appears to be nedi at ed
Sterblibadtesivgo iigibinbaeter ShigmetrilsedtogataseeenseSspptagidiphilus,

tachyzoite. h Lt @l N 1L.i hin. vacuol es
SlppAROROIohE: SHRTHITRHRS, SR EpRY SHrfbldlls
Stfeptin@hosiitg, Steptondytet B atikednsises krungfons, S anytieaatisng t o

| ynph nodes and other_tissues, Cyst formation occurs
S-michiganesied- migetiagss, $ePmPdH u&ré{emospaapﬁ%}fn, and

SR AR m&bbﬁpﬁuﬁmaﬁﬁﬁzﬂﬁ{, ¥ dih¥ndrB8 FucBifspira,
r e

sul't in rupture of 't tissue cysts and necrosis of
Suscinivébrig iSnifitbbatueSulffhiacitius Sl ixsihgdriogembiuhy Subfpimonss,

st h e i RSP RGBS, Srab RSt SR 4,
SydgapibbaditA BSRlraaRBbAIY, BLAEsIHeBo&as RnfepRsitstas, and
fetal infection occurs in 30%to 40% of wonen first

Syitrbplutsporand yiirophoibadinis, Spmirordupr Eegneredly. Taboaligi Eatumella,

TR B baRlen et ARy Soo e BF GREERtlt Klhifacter,
Tepitlinbaky, Tepiphiles MeRfdsakiell g TReralinibadiere Ta sbietepf Terracoccus,

Intracel lular, spore-formng protists. Mcrosporidia
Tesgsaacoseus; Felragenpeseus J gnPhasa) Thrdasepmennsal palessounra

T hiéﬁ%l‘gsflilé}@w}&o éﬁg{ﬁ% ﬂ%@%&gﬁ, ThiHH AR rbmofad

et ocyt 0zoo neusi , is resistant to
ThHehaampyovibie ThpaiearnsFhatmthafbaeillng sitstraodctmailycespne

or two nucl ei . sporopl m an chorin i sk,..and ;
Theppoaaciobpqter Tb@?%aan?% ACHP5}R- epﬂ?@@?ﬁogmmm’_@r%fﬁ%ﬂlu%
THeHREb RYEHRHSs, TRERESHifidh, TR dpoe£ I TheARsbradti®Gt | Ng t he

sporoplasm "Replication results i'n an increasing
Thetmberométivnat Tireemepnis sThewhpertspere Ahemddgsylighacieaumhe

cel | it arvum .t he. ential . for
Thﬁﬂ?%‘ﬁﬁ@%&%‘ﬂ”?&%ﬂé%s@fﬁ ViDES g ?ﬁ%ﬂ“ogfiiop #é%spor es.
TheRh&18idr&dtniven, USiéathb Mophifint, Ethet@oihitobiting ThémMe et

i n 1 munoconprom sed 1 ndividual s where nmany tissues

Thegponsengspoigs Faermopgaac bagsmesiph sE§hBhce Enc.
ol . N
gt et ac B 3R R e B PR B8l omovii

Thivehi) Thidlesicotdue dTelkelimicrobium, Thialkalivibrio, Thioalkalicoccus,

Thioalkalimicrobium, Thioalkalispira, Thioalkalivibrio, Thiobaca, Thiobacillus,

Thiobacterium, Thiocapsa, Thiococcus, Thiocystis, Thiodictyon, Thioflavicoccus,
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In one aspect, the nethods described herein use

i nternal standards generated through the use of known
walkdo7esd463) concentrati ons of exogenously addedPCT/US2006/043502

conpetitor nucleic acids that generate anplification

products of known sizes that differ from each other

and fromthe size of e pathog specifjc target
Tfﬂﬁal%aesaaiga%@ypmwelf@@w@ﬂ 2 rf higpicraspiredpgsnanas,
Tlﬁ@&daj %%Prdc%cmeﬁia%@o%ﬁs T%?H%H&cﬁﬂ%% UhidBbEHBAS DY,

for exa fluorescence detecti o enerates a
Tlsqz@hahra,df hierpim, ThiospitiHema bbiotang é”hm;fvutdme Tangeliid, Tessicrelin,

it PO RrERat JRESRE SrbRisiali o Qe BbRtEEE on of
TridA8cdRhis) qeshePReS I TsuRarh@lcl £ Tuee]I£ Immaelter Tychonema,

concentrat | ongs) in the original sanple. In one
Ura@mma Urpibacillug émopwcuaé&mmMI@mManb@mdmm, Variovorax,

d/ d
Vel Bl el PPl gpreitos
Vliﬂgimi)rﬁ%ﬂtﬁh eV 1r§ckk@braﬁ@tdﬁ@ avieiRicted SBiticbseillf) Mdg\a&dmg

teps, First, for a given ath en a tar nol ecul e

Vqlga%%laeypl@amﬂzﬁm@uﬁ,s a¢dlia, P eeksadlay Watisspida waartblne
Wﬁ1 §ia t\/l%t] hablle, Wakid&ta, &%U%)&erwbdﬁthgﬁfonﬁse ho

er ‘pat hogen’ target "nol écul es’present 1At assa
Xe'ﬁbﬁmbdtﬁso Kybaiinogyisy Kiyleplas Kp]gplmhs;p&’ersima:, Yakegelia, mavdaremm

T RN I A S A R Rt
f ol IeWdRg HEURAB LEARBEE R LIkt OF bdMfyal BEGRIS AR

anplification (e. CR anplification, forbot

gengresinae bwg@m}ltﬂdgmn@nphadatM¢s avkl ape putdicly avallable e.g.,

R 5D RIS S0P ok 0 s o

1in6 dhiab&s| infgPRed Sendinfics @@&%H int‘dg?étedgen@micsfcbﬁx/ GOLIES S
shoul d anpllfy only the desired target nolecule ander
WYaY nckigdm. Téhéo’é/@M@lffS/ Gepomes/ L3P dvmb glﬁmaal gamemigjydormation

b
is %Min thd ¥rtv\4 %t?e%qﬂfpt//m nc%ﬁlﬁ?ﬁl% &%Pé@g%\ ngl yses

inat Ion
ar e Sueprisénghe nipas A8% ofmmdr@ﬁgmﬁsrﬁnd)peu ¢dadinig fteneant anique
the G+C content) of .the oligonucleotjde priner

(g §P%ﬂ§9} {Qrtatrggnus of S@@@l@% n*(fﬂ?lh@dfq%@s SpIEaUs diyepsityrrgnong
ml@ﬁégf JaflsERIPARi Wrﬁic’f eDbﬁ%H 9’2 %@)2 ngﬂeﬁ%ln%enes -to screens",
urther consi de

nperature) of t’h rime tions for
p. 8)3 -Pgdndc|Showi (@e.), ;fraﬂlmaen §klnemuosoHumanaiBBasghlcaTetokwaon ).
t.0.t ho f s he art. and/ or cribed herein
Wit e fhedhgbss bl o efblie e e BRI e Yl
tocAC Mitedver, @k Qatiittic TdiRtmo RO dstafd cHAHetRiz6d aREFSIsS Badothe a
the same priner binding sequences (or their

polesid tageifosyudlee agiddaged detecsionang ideptifaationn WFC%M&R@EN

W&ﬁlﬁ&)ﬁﬁt@glgfg?%lsﬁf&é%g&ugﬁ %%é@%fde?% gmppe egérjlv% glaectory

of tidiungcélleetiomydatalpise®©bn afibbés @didel Minps, iah® tise gafs@@h;tt@
0% plify thehggt hogen speC| fic target sequence. It is
bi H‘ﬁ&ﬁ“tyaﬁlp e¢ tomgy;ﬁn |aeage PrRjeDifpRhfE: YW damgligpep))-

Elisk fi

jed nﬁr Ri% PI ke 8 (ﬁfmﬁ id]olefiRhL BRI 4 %ﬁuaﬂ%t 1§ss c],;blﬁ%s
Gendiee PatdbageBSORF) Bioinformatics Ceter, Kyoto Umvers1ty and Nara
Institute of Science and Technology; Chlamydomonas Resource Center Duke
University, USA; Database of Genomes Analysed in NITE (DOGAN); Dictyostelium
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specific target nucleic acids when the sel ected pair

of anplification priners is used to generate an
wa@opliofd46nt i on product from each. In the set OPCHUS2006/043502

| east two conpetitor nucleic acids, it is preferred

that one conpetitor generates a | onger anplicon using

e B ey
D&%&@l‘iurﬁ@e%@&%t gu&m%% e@fﬁa &”C@h &Méd}&h&cteeol;

fering anount | y t resol uti’on o
gentbme pmgay (K-12randt-h&T) [énbcrdlrmeﬁWsscoaanMamsctm &9 1Gehemst

Al BT dat o ool o baRe M B ot Saeh R el o
Te@ﬁmqogy Gepb@¥ Imt&zﬁsyﬂﬁl@yﬁh@&@tehaqbyaﬂbﬁa!am@ma PR,

each t he conpetitors ‘shoul &ner ate ani plicons of

Red¢arrclehsﬁglt¢; fsnamiednipringtioneBroker/ € ) 844 D aha Benk ahthpew (84

th

e St LR et e T el
O ligd DetabarHdiemigt bamtchatedd@ieiateRic], US’HJG!D erdgparget

nucl ei ¢ acid-here again, the conpetitor a i cons nust

Migrgbiad G eéhynmdelJeng@gomp éﬁﬁ%’é@%ﬂiﬂ@@ﬁb%fmmﬁéﬂl-

Lo ATRL BRSSO R0 PUFLAL P o
Univertityeo fdF dkyoclapan; NMickbHifldGenohi® Ioatniyat ifbroC ahparativenAnalysis
OB BELEAE bBiorm A BRSO RRE Spatatosr e NRS Sap ey

Pr§fYﬁnglﬁ§3 Soli @ﬁ%ﬁ%ém@@EEP@aoéﬂhd&h e@ Geh@ﬁ% FhioPlih@dh %f@er

for the generation of tenplates t differ in l'ength

Syflwhnmsstlg IPCEIO8OBIGene mmgtaaoa Petahesd (SRMRAF]) Bioirtfoupsatics Ceter,

B Aok o S0 S5, iy P Benomic
Reaéméh ¢DMicoHbRY IGEnbee 8todk ThkeMeRidikalt. dol f‘%eﬁ@t@fé%&ﬁ&&d
nuc

a net hod capabl e of distinguishin aci ds
Naapmlénsmgte.oﬁ Consiéesi. o Gienstie Stadkdserierd qilspiien GIGS @s¥ale

Un?%%lﬂlr ﬁlf o %%quen%tl&l@tlogl? f: @g‘?sg@ J@%N %ntgfne ﬁigctogf of

even ['eas 1 nuc
Blmﬂmwgw@bsmm *ASC Péwﬂomam@etlc 8pockl Caanyer (U SA); The

el ectrophoresis ndi tions under which capi
Migiogggapts %?%OQ@QIWEF {38 fetlec Woalﬁw&elﬁeﬂlgtswcﬁs and

Da%%e@f@@g&ér @En%ag ?g&%&g@@aﬁg ﬁ%ﬁfﬁ #gﬁaaw%g G,

Univeesityotfi Tk yayr Arabriopsid dufotmatiom Mocm:p ét”sﬁsle BUIDYMAR he

ho descri her e ef t hat
G ERREBt MR Rt GeSes ROt VAR Hyea ind Dpuee
Gehe Ebd?ﬂeﬁh@éﬂ De@badeNDRhER CehRe D6 lihah €2AbME Reb&irch Biobase, the
resultin Ilconsfromthetar?et anpl i con upon

Daglébﬁmwlml%ycal Databesea splniversip of ParhpsePewnadpREdsi s .

B SRR Hen 90 DUSNRCKI 550 S0 e
(D]ﬂﬂorgam@Basd hgeﬂkttfd‘ gidangleciialikdbagofor DRosophils BHG, Rpah0
ender the effici eanzlll of amplification signifi cantly

F%?Sf@r dhe BerkeleydDrosppialy Gonogne RrogelgiGIpRy Brc@enqme Database;

Gegtggollkl%t't]%@%fg a@ifcg ‘éht%p Eﬂstﬁztgffor%fg%gl? ';iné_gg%_c]?,)]g%d V\ger o

UnBrersity; GEN(ﬁfiﬁ:lIﬁtlmaﬂ cBm PeatasetOtatkacGENR esearch Institute and
HGC, University of Tokyo; HOWDY (Human genome) Japan Science and

Technology Corporation, Japan; Human Chromosome 21 Sequence Map RIKEN
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n) wth respect to the efficiency of the target

anplicon or the at | east one other conpetitor
wa@eglios@ny s) . Factors affecting the effici encyPOf/US2006/043502

anplification are well known to those of skill in the

art and include, for exanple Tm of the prlners t he

o4 e R e SR T ™

Uﬁﬁérﬁﬁfed‘@enb "Eﬂcb@ecplﬂérg@ Proteifld) é{U G@? Wa%ﬁ@"]ﬁﬁA@ese&@h Institute;
exanpl e, nodified nucleotides in the reaction. The

HmnasGﬁmmProgﬂct Frfptodtionatinoman éfehpmie Sleqyersing Cenderdifeymer

ety CheinBE: 107U Batolt RefrardiDrapght P Witey

& 3BRS, 93¢ TS TOHURRAR [Ginbhe SeqidR gt Mige mé;fdn Ger6 afld Technology
i nvol ves the internal insertion or | eti on of

C@p@;@@mé\@ﬁftﬁﬁ M@OS'G (i cioeaszid Gepp Exprgshiony Bt pradr Jeguence

T 3Rle PR el By ARRLE TEln TR MARGER £ ellfyay: Moulon
WA detfegeMondecivElopedit Snd W RIKIEN Getiothie Stidness Ceéntem Mouse
[ that anplification efficiencies wll

l'i kel b
G@;om% %@m%( MgRe Miehnfesmation (sites dpr Jaetedy Sequences
4 qugqﬁéﬁ{ Geftbunt; Qe ?ﬁﬂghé El5idsEQPYattim Dakibase

nce .g., a cloned cDI corresponding to the
Natmmg]dhsmtutelod” i@enat¢sg Nationad |Indumneadﬂ{m1ﬂdéﬂﬂj) eNucleic Acid

e BT DR B Ll R io SR RRRGE PRESi of

T an@A? GENOME M AP CRiIRLIGEN Rlckfeh ]Qstlt%&u Ox€ordiUniversity,
ould be clear that one would not nutate the

Casldqu@n &ésvemtm @ieb@mﬂh@e@f@ﬂcéd@@dﬂpﬂlﬁé} Uséyersity of Tokyo; Rice

Site- |re d nut s
O e B PR KR S REEARL S Ryl
Unis&kity; The Iaepetalt Mysstiasteditl Ditabse (MyWDB)!, TheIGEGMP; UK MRC
conpetitor nucleic acids for each pathogen speC|f|c

Hymgryeename Mapping direj ectiBgspige &8¢ onal conpetitors can

t
quarp TR Biefo e By plERBIREERE R
méasuremieanoffthe veBnd taeeamdletoagidstspecifis tapahogand, iatlpdingr
I f t s .bet d
R A R e
pr&@L&flpa gk@é ?oxacﬁé uﬁ%&é’ﬁed%tékgnéﬁgthégerﬁoﬁ J‘Elbﬁ)%iﬂaFMﬂle

a glven lume of the original Sanplé can
padeiukzrkyl inegampbbtdisedfromdarigmyumoseppyessed mtmt byha methods

PR AR B SRR o AL B O PalibEenic
deSOECPNAsHrIRNAs pfséht in 3 nhélei ABidMambld) Bt ES dh&t £an
i ncrease the accuracy. Simlarly mhere a first

mig§plepderanat ghat perpatsthel éetem@atﬁcah@fé (e, pBRESIOR levels or
i ons run
cofy Sumbokd 1 o90 oM TR RE MG alfdb & BBl rbEALD
accur at el Additérei pathegdnd entamgstedycthe neetlacisdnd kits described
concentration. It can be _advantageous to incl ude
heyqin Belude Sg fodlowirg RFOISAD EEYRIGPORARINEPE VAR, G¥cloghora
caPi¥fRsis AARtia THEIRL Bin o‘éb%l sE)’thfcgrf"& é%ﬁﬁeiﬁhrl\@fck&ﬂéndla.
n a glven reacti on. int e art w
recogni ze that as the concentration of conpetit ors
goes up, there may need to be an
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adj ustnment in the anmount of anplification prinmers or

ot her paraneters for the anplification reaction. Once
w@2@aiose46d anplification prinmers is sel ected aPdI/ESHE6/043502

of conpetitor nucleic acids is generated, target

nucleic acids in a sanple can be quantitated by

conbining a test nucleic acid sanple with the set of
PRQTPZQ4t two conpetitor nucleic acid nol ecul es,

rev LBy ARkd REEEQTRRhI dafl pathBEéR! C

aci ih‘%g%%@ﬁgﬁg yieﬁge{eﬁgc%ng;r get g% goﬁg(gt [ toanal g
Enseipyeoioesa arsl prgtitth erefadlndal anaony the catagiry® ggentsatus to ther

al t.erpatjve approach, conpetitor_nycleic acids.can,be
Polgfialdor gissrnyg néﬁmqgaﬁomrfé&ﬁiw%ﬁg S OPRlieE T he
Ulife@Stdt8e N85} oSRERI R gardifing A&t HHBERRCRA Wil SfaBNThese

conpetitor rucleic acids wll be co-isolated. In order
organispes invlsde thequotare, Ctypersporigiari nayvign.sbeldsgotsecageidselisis,

to,the sanpl esuc hat, at | east ope is added .at .
G B R o T, el orgpome 2 Rfad Hraarie
MgR€dsfoddid s?e!ciés%@@ﬁ adPRcepBalftdEiRn Al Fhrdio@Mbroon. Although

concentration above that of the target nucleic acid.

infeptéons fyvmost ofithess 9Tganisms axsfusugpasypérmaiscqr spl-ligitigg in
shoul LEf f . . of mpani tude (i
ot s oot Mol At Spetiip RhmRgbbieEEaordins.
or ders nedst igttdntichgani®mg in tedins dOBioteptodist dotBitdx! irehaledr.
nore._|f the ampunt of target nucleic acid expected i
PR Ry B R A R D A
peOhE tlﬁ[)u%féo%tzﬁﬁﬁhﬂeﬂ WA 80P BSddTa R adiueh Nl MEdS i8fcebns (with
ranges conpetitors, In order to identify an
theaexcepti padidok opdmgmsis), can be eatilydtansmetedqrersongogietsen and are
darget.. Alternativel ne or,.anot her of nunber of
aitfigl o.fiagostFe AJSamort ap eearisely magin s gt adiulence
or fANtee B RItONEstvEs. gar ner a rough estimate of the
concentration to expect. Such nethods are known in the

ar t Thedifesyslestafmaesk Saisicery B feadaend watas-bameaupgoaind
aral lel .reactions Lnst ' r
s Pl BORCSE” FRURLE byl SyLER RIRIRE oppese
or@aiNN0Re ligies blidifficalge tvithug hgiconivationsnd by BNAack of animal
Reverse transcription is well. known in the art and can
mcbi@lsperfor med by an enzyne separate fromthat used for
uer SRR Ay ol Bafh IEHRERR SARSEN BhRRea) cels
wheanthe engapivem feplicates Withinpobtgetbreaseuaes. aBertahsr autoinfection can
ol ymerase known in the art. to,possess both RNA
oo IR R POETS SR BAORL Bt MR e SRRemae! PRY A
008yt LN 104N BREVArE hePpersiFRUEMER LibhARSHhHOCORp oAl sedl galfiShts.
be perfornmed in the same reaction m xture as the PCR

The negehgrisra-of pathoganssis cohat veall unsigestand, butargrarvym mes disadt

he berf 4 fi ¢ Ui ot
T R ks
seduen¥@k bf kaRWHd Milinb& c@ﬁ?let@@ﬁ&lw&m&ﬁgbr@%e@ﬁfmb diess.

e

YBR systens can be used subsequent tq reverse . .
t r akclaspare sayenaris, was identified in association with diarrheal disease in

-

1979 although its taxonomical classification was not resolved until 1993. Oocysts are
the infectious form and are resistant to both freezing and chlorination. The oocyst
contains two sporocysts that each hold two sporozoites. Infection of the small

intestine can result in atrophy of the villi and inflammatory infiltration of the lamina
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Nucl eic Acid Anplification Approaches: The net hods
descri bed herein lend thenselves well to standard PCR
WO pooros@b3 a pair of selected primers flanki ng BCT/ERZPEE/043502
sequence directs the tenpl at e-dependent synthesis of
copi ed DNA. This does not, however, exclude other
nmet hods (e.g., |igase-nediated anplification or other,
ProRyE-hi isvet kngpwhcthea G 6oy aratentigpathagegesis Sgfue.to a direct

i ' i on: (3SR), G ngeras et al.,
o e A B P RS Bl 10 a7y 408- 501
GQuatBEieltiophbzdite. forh 99 . [dAAitn codaiites tieadall tdstindlaferA. |
. 87;, 1874; see belq t hat can be adapted to th
MEE5HPD afZﬁ s ed ke, hbe Wophogolle EoRSHS 9f tap, fagglie and a
. 4 . T
S P Al AR, P e R LR A M BLRA Rl P ot
antiggstiogfosatechgation.t Woe meohpamisnt of adierines to epathddum 3SR i s
an_ ou owth of the transcription:based amplification
unfSh Tt ARl e SPReRIorS o LOBHOLHES L GEh PUHT Sy
vaBSEMEREaBBRG of dySletvrig shrfRb gﬁftéhita Qard® BSdckicesurfke protein
bact eri ophage DNA- dependent RNA pol ynerases to
(V8ERY. dhese suriecernipiisins atso bambinietalse sohag zinge that ang dmpeattt for

brd N Bt A6 b 8t B Wl )
hidt6loZiOh, daga@b op therihieetingd; ho entéttexih haebanridaitifieda There is a

bact eri ophage RNA pol ynerase bi.nding sequence and the
geprTBe Brojeed 9 Griewpiip and sene Sxprepsion Aafd aEysrawadlabls. g |

t he b pdi - }
Tkl CRRGROHETRE 857 le B PON G, BEAUGHESRS of ophozoites and cysts.
Informatsmr dboti the phthogendsmtaf dh Astdl@ica Hae beanaipandigg rapidly due
eqguence. of. eac rimer s, .conplenentary to, the target. .
to BEGEeSt S R CueBE i, AUREs o by crrpin i Gprical in
pa%gelfe@@ 4k HopRSzoREEkHaaREI REE oARS & Bird® cdiRAdtOMherchb®is
3SR anplification reaction is carried out in 100 ni

meglirdedcoymthaipagasitéle suraggdectiRNAthaiCpanaditiy fagtoriChave igeigidentified

nivi, Myl sperm di ne- . BamMdi t hi ot hreitol
the el feciory g, oo o ol e A R
coftb&ERo cdMINAD, Seusdifidl dfthe £. FMtoAF2a genbilyk (TR, prégrodd
GIP, 4 mMJTP, and a suitabl e amount of oligonucl eotide

pr i HEFORlER gepidéiexgstsip-thise form QoqsisuHEsUR SYSteoHeining
ol R PROBRLALE TN PR bty hapal ot
Folowingiingeation sparogeitesf adleasérbfr3iBRorgds tpenetgate sndmmatliplyim

..a control for. background, .a 3SR reaction wthqout any
intesginglepithelial sally. oy Pgwﬂ%‘?@ U eheBrs t?r_y? m?fi@f?d?wa the
coﬁlﬁ&t%nkgh%ghﬁeﬁlrelomlﬁ%&wzﬁ&d ’M&ﬁﬁzoﬁﬁ%l@ bl bnfitddveithin

to 420C. After 1 mnute, 10 units (usually in a vol une
vagyolespyithox theepethglign yprpteoted fovelysesomma fisston, phdidestroy dhegyhost

ian nyohlastosis, virus reyverse transcri ptase, g
col PR P TR o B15E Bt O Ryl o in
infe@edtissnss, h&lmdiﬁ%lbﬂﬁrﬁ Gletifdl adPmikdiest GSelaydid-14gd8yRindnkifeRy
heated to 100C for 1 mnute. (If a 3SR reaction is ]
reaglapHsgeFRidnIuptEe of the Hefue cyits anrhiearasthefi surreundipg tissue, which
can be clinically important in the retina. In immunocompromised hosts, reactivation
can lead to significant tissue damage and result in death. Transplacental infection can

also occur, and fetal infection occurs in 30% to 40% of women first infected with T.
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reaction mxture is heated instead to 65C for 1
m nute.) Reactions are then cooled to 37C for 2
worRewanssepri or to the addition of 4.6 m of a BSRUS2006/043502
enzynme m X, which contains 1.6 m of AW-RT at 18.5
units/m, 1.0 m T7RNA pol yner ase (both e.g. from
Stratagene; La Jaglla, CA) at 100 uni tG? and 2.0,
gopdii gying PIREREICH Senamigieausnging . Ty gor THIh IEPERESFSE; Wish an
Weld W thin
P REIR B AU EDT ol aha Pthenobes fv BRIMBLC 3 ot
enz Wiierospbtidie sras umngedgdup of atmoelhtladf spore-donang progisisn
thes C|flcat|vt|es ofe wn fra -
MG ORGA PSR M RERE ST Rl ge gt ap s, Bnc.
helTBRUERS fcz%fz@&l? and Tk Rbé ¥ of Blndd.s3 Qvieh (Bd8istalt tb M erapy. The
units of the enzymes as necessary The reaction is
spomeohsstedf aresBEOCWaly orke drdwo ranigl, sporoplagmbyn frchering gisk,

a5 e B3 E9BBE RS, PRl g e AL b, e

ho@tceBAMd $hjd&tthgthe EftRoplSit.r RaplidatiBn rdaRalSa ﬁﬁBaﬁﬁgﬁﬁﬁﬂér of
continuously at a single tenperature, there are no

manmspor@sbavhlély evesuatly ruptiesiha Pl uAs il ¢ 1o asep th%ﬁ?fﬁwwal for
oo P20, BSPF TEL, yR6) i LAEE, LIS e

intestie)ext@pl i Enmeneioynprovaised imdiedyalewhene mein}etnssmsrmaﬁhc
. etc. Nucleic_ acids in the aliguots wth
invkyqdy dlets QP! SFRURIB SPEIEBEF Arfdl!n T e iEbascitga mpleted and
LEGLSH Enk ReLEeRY: iPEhiAddt | ng the generation of an
Se(g%pﬁﬁgl catn% on proflg)llgl fromwhich the abundance of
target in the initial sanple can be determned. 3SR is
al so referr d p £0 as. N% elc Aci d Sequence
t
or exanpl e,
Conm; 8he ashe8tl theh‘ﬁétﬁé& des&ibd Riei®dse itepvdl stn@irdekenerated
1991, J. Virol Meth. 35: 273-286, both of which are
thrpngtoﬁpmsap‘éhnqm éliff‘?rlng condeairalirnsof exegsnausly ppdads@nyretitor

L T S

- otHek A fromdthe Bizb a8 tHegrrhoge:s decif&da@t pedleit tatid(s). Bire separation

exponential increase of specific short squences

by for sxaiAplerepdlary Gleptrephorsiss Fqupisiew il deteciamyby, Bot*appla,

60;
A OO S PR kLoD,
amplifi wlcmmlpradmctsi; mrmsp«m@gaﬁb the cmnpetﬁyr melae emde) TheTtaglard

techni gue is based u
CUWPWQHH@%&'@&%W&%‘%%BE@%G @Oé?%ﬂ@gw ‘ gﬂf%%&“@%&%
coffoeRf hfidh(BBhGhe MEInAGhAY ﬁgnt sequences of a specific
target nucleic acid. T nplification reaction is

r epélapmd aspnctt, theaethstedp descnbtxh@ n}@ﬂ@sleszf@éhmﬂh@(m

deﬁ%m} nér}g: C]]e&gl ot(ﬁ;jpegwtﬁgrg?ﬁeﬁ ’rf% lgckfélg S ﬁlgqﬁ?lew acid

sarfiple! dihat defhdd cam@rifss)thd lldiwite Qépél hEQrsnrfOlbﬁ §1Vb§( pathogen a
thernostabl e DNA | igase. The reaction is_generally
targ@tp@@p@ae iseleptpdgand is specific to that pathogen in the sense that’the target

molecule will not react with other pathogen target molecules present in the assay.

Then, for each given pathogen specific target nucleic acid, a pair of amplification
primers is selected that will generate a target amplicon of a known length following

reverse-transcription (for RNA target) and amplification (e.g., PCR amplification, for
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cycles. The sanpling nethods disclosed herein permt
the generation of a detailed anplification profile. As
WoWan/osmy3 cycl i c anplification protocol, wher ePdEER0861043502
e.g.,to establish an anplification profile, sanpling
can be performed after any cycle, but preferably after
each cycle. Rolling circle anplification (RCA) is an
bogh RéVhand DY Adapgats) insingitlent prieolinciogy Chmtdersdipnp faypeintep

CR., This tech
A ST b M SR S
aspofs 1% Isp&dliacﬁty‘; el tHe primdré gﬁﬁﬂ@ﬂnﬁaﬁ‘@mﬂlﬂﬂﬁ désiesh fpemany
Vi ruses ol ynerase_enzyne reads off” of a single

el tbder 3t Basicons sel o PaEondisime Adoasiogibi ity
adfitfonks Iﬂ'@s ﬂfaﬁ ﬂﬁ?ftb%ré?{p?%reggﬁ a?r%aﬁ:‘flf]g&t, ehg? h X gér%glig}gplex anzﬁyses

I near
arqstod@hmfa)gmad | Th@ leagihf and@piiestidd cdnit@it $61B, thedh+C leéntent) of the
nce. %mnentlal vari ant _has been_devel oped in

oligARRieckide @E‘Hf?a 1ppgFRyreraldn dptespiving the spesifiity adiihdization
chﬁttact%ﬁ&ﬂ:sr EBS ﬁ{elﬁ‘ﬂ%jt hg)'efa'tlﬁg c?f Ay gﬁ%& ARG goﬁéngrﬁﬁ)
reatin ny a our

repl |cat|on 2 copi es per :
olignmudientida pyiivief selattiomrrmiesipn dret inatvroanhdserngkill i et del/or

de%%&plhqg. Hhods di scl osed herein is
3 Sﬁ IS A¢enent anplification (SDA, Wal ker et al.,
199 NextlulCdeLbLat Asdstltw  Einpetitdt: nu%ﬁ%%ol&%@ crealdl de %Bmgetitor

al., 1993, Mdl. Cellular Probes 7: 395- 404, each
nuglgicaridsshag dleg roreprigerinding swenedse(meﬂm)comsmm $or the

0 DRI B AR B DR AL I i

in firedengtie oSihe ghmplicst tandelibapgicraenasiag ecameneust y. A
r.iant of the basic nethod in which sets of the
ﬂﬁ‘F?tfqn&g%m?fﬁ usRd teepaplifis the pathogen speciils tarest reapenceo s

lmi%}taﬂlt ﬁﬂﬂt gler ag ﬁééﬁ@?veog&g%ﬁfor Bﬁbl@ﬁrzﬁi&th%'{ré‘?{rh% ?{nlpgﬁ%%on

so- cal roach perm
efffohdhcaas (RNAe gl s fdefimd lmnem) ltelhnnvta tol emdhenbergd to the pathogen
2000, Nature

o letaeh Bl s S irstertethaal ap iz imeB ) tsed to
gefic@itBlaf ﬁﬁl%hﬁcaft% $r8dudeRef ddech! HPMeSRIDE 4 'T&stat'@\% con?petltor

separati on as described herein, as repeated sanpling
nufﬁi@ﬁ 19c108, it m@rg@msd fhat one edmpetidert genkratesanphgdriaopliconusing the

rever
sl S, O D SUEL SR AMBFLAP! {eptrcipcton,
addlgse 1dedr dSl&iherter N S (G e Eﬂﬁal%@@@[rﬁlﬁdéﬁ iR bifrdigb @hfounts,
acid aggllflcatlon Products Ssize. Size separation

©-8oflo MPEHKithe teqlation of the ppsak) dmtheé cgbodigyenigy gpaisef the at least

twd8d f J

ba rl% tt%llgﬁr?ﬂaap a&h &fn L%ﬂ e%_égé} mg%ig:tgﬁ (%lﬁlgi[l]’{gat pg,en%;ratted from

thedpgeoackicusad. ﬁabohlkl:heymdhetobddmm s Mistandd, efich of thot h
ccurate, readily 1%chl evi ng separation of

id d
comaisers e EpaErie ApRlifons o Jigrienavet IeEbiBe TR toAh
oth@ﬂéﬁi@t@%@ﬁrga F)hl:(ﬁ{ ym%tﬁe@%ﬁﬁgﬁxgﬁ éég (?ls &5thS BBehst two

anmounts of sample and is wel et ection
0Omgetltﬁrdrucmmdseqa_nfgeu@:a@sacénuedanphnqndhan tBapgdneratgd from the
tar%eégug elg %gl%r CRera a:gamvﬁe comp&vt\,@r AHQPIECQ)%S %utst gi?gr lby known

lengths from each other and from the target amplicon. Methods of generating nucleic

acids for use in the methods described herein are well known in the art, e.g., PCR (for

DNA competitors) or in vitro transcription from plasmid or other isolated template
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further detail herein below As discussed above,
anplified nucleic acids corresponding to the pathogen
W@ p@aiosd463 t ar get nucl ei ¢ acid and conpetitor nRCT/@52006/043502
acids are detected after separation. The detection
notes both the position of a given band of nucleic
acid of a given size and the abundance of that nucleic

DNAi (ﬁDrBSNAfcempebifarﬁa»l ) Ch@lvicab%}@ﬂpﬂsiso MehodyfpePERai Yitro

B e

Dﬁﬁdérﬁ §laf e Qlcll 6 SO ﬂfms@ ofdlelDin thesirttaddidndescribed herein
nplification reaction mxture prior to or during
beEWbllflcatlon An alternative approach is to
flu | e i i '
SRR P RSy R s
dlfﬁérehmhht can®efdeizoicé byantethabedpabkesddisinguishing muclkei acids

Whi | e the net hod scri bed here are, fu i ntended to
diffegipaws Whd 1rs 085 S?’?%ﬁ%?@%%@ﬂ??symdaﬂé%eé%ﬂ%ﬁ%Seot i de
nu@l&@ﬁc‘l&?oag@%?ﬂs%%s's NG &vBeHaablilifd £d RCRAHEE 81 bARB pair. A well-

vant age | abel 1 ng one”or nore anplification
sujted methodiis forreapmpte, mﬂarwtecdpplﬂmmt Comdigests undet which

id diff [
cop g iapaees g e e pior bl dminte dlifatey offe e as one
nuBlebliddAr® W NikndOmS Whige Wiffefent o MBS SRSRidbEde are
herein. Wth this approach, several_ sets of different

intgrdeddg ba copuapasied wiugdhe matododperibedhereifpit igatsrabie that
the 3(1?1% (c)g]be%ﬂ? g‘éﬁﬁ?}%ﬁ%&%@% ?%rgét'b%%.] ﬁe%@l]%j?ﬁéqe?tula@s Sh?Bﬁer é)

Feact of a séparat e
beﬁah’eggemthe pesuitfrigrantyAicged framdhe tamatantpdxcomulbcemﬁpmnom hg,

nethods descri bed herei.n us the amounts o
COHPRLG. Ca Lol eedioBhoTsss aDR e GroRisE dpamialptides are also
cogﬂr'eia@lzﬁ&i elcgo Nge Q? 3t h@Bs S@Eucfl&%d%g nMpgkktar ﬁlc'd?ff&@l%’é‘bhould

gnal from the anpl i sequences wil |
nopbmmgﬁeamab remet the eSfa@ericiyrog amphﬁnatmrmﬁgmﬁcﬂmﬂwelqﬁ@nme(l e.,

t.h {
refling 15 e Gl s Lt BEpeY FOSEAT S 2 T
vaRtWH&rle Uﬂ e PI[),QPLPV‘ g{vﬁbl‘é 18G4 thelathduREoOPCRI lﬁ)ﬁ.ﬁiuct at cycle
san'p e can be determ ned fromthe anmount of t

n) wityrespecioghe affisicaey of teyarast anmmdican o the at feaptanetpaher

enh nced i s h f
copmz Io];]grln ié\@o&ﬂ%? arab‘éctors ec& oéf%%ﬁ%igl 1§cypor e Ii'[tfbgt%&i ar@vell
kn6®H&E tHok@bf €kilg irt fhatartfdna m:kclﬁdbe foranample; af,iobtheqfrirhdre, the
target nol ecul e. is noted that anplification

16%?@&@ REplisem ﬁlu%omow%mmof t@wm}iqonkmﬁemaé frsych
seéo%ﬁ%ry}{s%&ﬁré ﬁl tﬁe {a B?ﬂl t I@ g‘%gﬁéﬁ%n@g 01t hﬁ' exam gle

I catlon process in nt of anplifi
mddeﬂqsﬂ mmﬂaedt]sles:imhe teactioro pTiIEI mealsatermemt bf]anphﬁxmtmn efficiency

|na template in the rea The
an facf? GITgHERER! o5 KOG YR TRoEs Bf TG o AP Fosppg herin
beg%pendl ng upon factors including the target sequence

pri mer sequences and the initial abundance of the
tar glne sttxerghtfamard Thieroneh logtuendting competitherusigic agids wealves

therlggeng r1]ns§ &(ife@téeﬁfepugh % s&fﬁgﬁées)ﬁ ﬁue s'ecrfuetngee of: t¥1e paﬁl%gen

specific target amplicon. This approach maximizes the similarities between the

| competitor nucleic acids and the target nucleic acids, which in turn makes it more

likely that amplification efficiencies will be similar. Thus, one would perform site-
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target sequence was (or is, when cycling and detection
are perforned sinultaneously or at |east
W@ v emaes aneousl y) being anplified in the expPtiEN$1086/043502
phase. Thus, in one aspect, the nethods descri bed
herein can benefit fromrepeated sanpling during the
anplification cycling reginmen, coupled with separation
dirgpigd duttagenpohon clone plaalgphﬁWWcﬂﬁdm fetjeenca (& L.ep cloned

TRl B LA pRER R 19 G ESL e R e

se@l'@bé oafisieat torthhtidggthe sipeonthe aﬁ{plﬁyﬁ Igaferz&bk[ vhen the&elected
mplification &grmts one to generate a gl ot (nost

pagfoe? EHmSrOs sl 9 eRhfication ﬁf oursealt gequld pe C]G#f thafregetwould
nog%ﬁta‘f@ﬁie%égﬁeﬁa hh%gl b . ge?iﬂ%ﬁné/r%r g%l Uire ffeH“”bef

I'S approach accurat I es or any

m@hgerssit adrgled perforaeibetiny of a atmbbi @ﬂméthedsamll kddwasin the art.
[ which in turn

I's proceedi ng.in exponential phase,
per eh@ﬁ@ f%émqnﬁfaé%ﬁq%ﬂfa@eet o by POrRAMRA e piceids
fot £€h hath gar d dn p%&ﬁ’ﬂc%?et Cfﬂ&?el@ggﬂt HQVm% gﬁﬁ&ﬁél%hlpetltors can

_stan represen for exanpl e,
elthmemd tatmomslaubwﬂjn deflrprtherangadf qhmrtlltzéwed@tmamatlom mthm

further gﬂﬁ?nceé he ac urac of t e data th t. can
a gy ASTy Bhi" e‘?rdfﬁ’i ane Se’r’ﬂ’é COIPCHLS A psed B fo’h%i‘?mc a
rangdlof totlenfihi@sietlSednNBtanOWodendesillésa afreitonhi ch to
identify original concentration, but one also has t he

copgeRERtiqnsex taaehIuslFiGacidhepiee &) ard 10,00 molasales inom giviea

B ST e e
b yamwdnqmmmrs n'Whiki thigldetefrafititiom ban BYQuite, actii@tes aiphdwWer range

roach and the profiles generated with it, permts
of P‘ﬁ\‘g DB RTINS, §rE-<H IR ﬁppréro&ﬁtm%%@sscap@acr@ée the

ac@irddye rs%ﬂﬁlaﬂmﬁ{t 04 é‘ﬁég cktitBate ?@ﬁ)_tﬁeq{la(%eo ﬁ{e%ﬁ%é %ﬂ @ader

accurate viral etermnations for eac rent
e.gvi 10us 50 A00 etddecules, withilaterreas oy ruanpiewer tdsmbemmions if

st B et Ssrel 9 i o e A 5 hsomat epy, T can be

ad@anfhgeot W SACIIAPOLdeC fdi@ BE ifdke co‘f%&ﬁ&%ﬁﬂlé@iﬂ?&é fBQa GRRn target
enhance the uniformty of the timng of

nuglic I@mdmﬁ@lfferamonmhﬁémﬁ @ Avesl igadtoss é)r@mftshﬂi indh¢ ahwill

n a ing.,conditio

rociPe B LSRG opl Ao ARG S BB PR ROLY bR g
adjustpicht @rtie eineﬁﬁﬁdfﬂhmhﬁsaﬁorﬁ;ﬁﬂﬁé@w s8R} pateeceser tieed

in._co-pending U S. patent application No. 10/ 387, 286,

amplifigalloggpaotion2 2003, the entirety of which is

i nc . :

U P T B R L 2 TR bl Btior puceic
aciflors gendraied| xgengueleiciaeidd @ esampﬂatcam he qﬁarﬂtajédjbﬁbomlyum{g a

ren at hogen _specific target nugleic aCIdSI
testuALEt SO SPADIER G CEREHAS 2 Bat P Fompior nECBE e draplegules.
reveRb 'tﬁﬁﬁ!i'lb‘ihg $8hL6iiang csﬁag)e@&r ARRtit GeRs aﬁwa@ IRl thetarget
anplicon sizes such t different sets of target and

andempetiteroeqemotd uf@mgthe @agtqf popli§batisingpriersindyl dncadternative

approac%, cc?r{lgetggrnnegc?elc acufis can be added to a sample prior to extraction of

nucleic acid from the test sample. In this instance, target and competitor nucleic acids
will be co-isolated.

In order to be most accurate, the competitors should be added to the sample
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each different target nucleic acid. Alternatively, or

in addition, different target anplicons can be
waledo7es@nt i al |y detected in the same reacti on PYT/USI006043502

differentially | abeled anplification primers specific

for different target/conpetitor anplicon sets. Basic

nmul ti pl ex PCR approaches and the consi deratiaon

Suﬂ’e’@é&@ deast exp 15 @M%’r Fhatmenn soreEation bglow teatigh &ashtmra?t
nuEdeﬁ: a%ft{)argp% 19afs{3oﬂe%§‘% éﬁ %Q&hb@/ﬂ ch e'hﬂgtl&?ﬁmﬁ@‘cthat of ’lchye target

escri ereinin e abl to efficient
nuslejeadcid. €T larichoshet (Emberm‘npbns:(oﬁm)anenﬂjrfrﬂlellelcr@lcm shewsldfdrfdenby

ot itomgraen o epamitnde @ 30767 v cartefipusly iy several
or&k@@?tlﬁ%d ﬁﬁi@ é % DY ROLBRE t1 'O@O folfl¥rtnidpb e3¢ tﬁ’@ﬁn@ﬁﬂ%ﬁ@dﬂgé’t

require nteractlons bet ween prlners spec
nuélerc aid Expeeted it eomg@etelyomkndwiik egbd adventdgfrowdo perdnmeone

artlfaﬁts - that.is, one %ﬁfks to avq¢ thﬁtab'lb%% g
or Fiove PrREIRRaTEXRCTIAG S U IR ISR O GOMREHIGTS P O
iddnfl £R A€ Mt REFREd rah BSbE@fhcEitrations fitie FieaPREdd: Y Alieaiagedly, one

nol’ecul es.” Commonl y avail abl e software packages permt
or herrnflayingbes aflleps aagieats @rangifatiye pplifipatiogeipproaches can be

emgpo ed%: gﬁxﬁlnfc' a I‘{Qﬁ%h% %th ATy ﬁ%tcgﬁ%erﬁrahgi? {os?x 2 rg%fch ethods

escri ereln re upon use

ardlﬁloamnahe g abid Le) fordg applefrgtratidnon atslaﬁesansmianréllect Bdak:‘mns
of pat hqogen, specific¢c target and conpetitor sequences.
ag@ﬁﬁgﬁ%%%?@ﬁﬁﬁﬁﬁaﬁFW ¥s for use in these nethods can

£QP ﬁqn A6AidGed WHEL AR hc%’éh Q;I?& ﬁé@éelt nﬁ&&%ad is
as we

|n the art as escri bed here as Wt
an {PeA| Ricverse transcepion vecﬂl ldwwmbmjarh axdedan Heqrermm by an

t f th ti ods des bed. 1.
engmbs@gres Fof it it Rl yCe T G et B b HEYepY G Qiptase
suéi £ MMIoV %&%r%%@in@éﬁﬁtﬁ’s%ﬁs hsfédb 68 the sRhebffyad .4 D0 17

to 45 nucl eoti des, although prinmers of different

p01ym¢gas|¢ caagotber priEmeRss knaver inghe ey in pessessibath BMatsmpiase-
f | f
aeflpd R ARGt ag Bmel B8 SRS Revors

traflck PEbE chis eifthbr be @eﬁfb@ndnem mm@lx&a@mioheﬂlxhﬁé @$ thedGR step
al so designed to have a particular meltjng tenperature

 (oneTsigp wtqq%\ FECYREY IHMSERRTIONTGN D6 REPER SRR i on.

mgﬂl msr 1?:112@,{ %%0 étr@gh@ dag Aigo(tm,

s1gn, prog avail abl e on the internet,
i nclSadilady, mNAmnﬁalﬁiadn@ 1sg(ell(1aiowi iattlor art aBothel aqgea and

cal cul Tm of a pol ucl eoti de sequence usef ul
Qe L VBT e sV S PSP E AR S FBTRRGH OLRNA.
anplification prinmer useful according to the

|nvent|on as cal cul ated for exanple by digo
e Aligh 11 1 tiomeAppradshes:bet ween about 45C and 65C

d b t. b 0
o ﬁ@ e L AR LR e U S iy icn
a pﬁﬁ’ |o)f@él@&t6@ bhﬂﬁri Rarlting 4 féﬁge@é&tﬁ@ﬂd@re@fs tﬁﬂtemplate-dependent

ol i gonucl eotide priner to a tenpl ate JJ nucl eot i de)
synthesisef copied DNA. This does not, however, exclude other methods (e.g.

ligase-mediated amplification or other, isothermal, amplification methods, e.g., Self-
Sustained Sequence Replication (3SR), Gingeras et al., 1990, Annales de Biologie
Clinique, 48(7): 498-501; Guatelli et al., 1990, Proc. Natl. Acad. Sci. U.S.A., 87:
1874; see below) that can be adapted to the approach described herein. A key element
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subject nethods, it is preferred that the
ol i gonucl eoti de priner used in various steps
w@edogosdserl y hybridizes to a target tenpl ate oPCT/US2006/043502
pol ynucl eoti des prepared or isolated fromthe target
tenplate (i.e., first and second strand cDNAs and
anplified products). Typically, selective
in By Puch aktgragte aREoAch TRmas aakicpBE yaular sticiasy Séfhisences

R AR CUET ity Sty s
nuc I IS is dﬁsmtg%\eﬁl&rfahé tramtriptb@sbasad amblifi&tonraystem (TAS),

wh%rélg f%q%rlg lzeysm%tt ég@itpr%gg‘%};] %%gﬁﬁ%?sggég an%ly %terggge properties
oA PSR AN e B
ampifichiien @cﬂ% niesesbary ¢o athéeke }figichmpilﬁmn H:ewmy(ﬂyeolmmﬂ J,

a nono-, .di- or Lri:nu tide. Alternatively,
1938%3F§ﬂ§bﬁﬁqgs$%&§ fﬁa&&k@n& 1 oops, which are

def itp88RASadheRnDAS oliBoRicolds BaftSine X badtSricbhaES RBIACh i n
an unlnterrupted Series of four or nore nucl eoti des.

pomammlemuamet andj te pﬁe&@drt@@scfrmtlophlenmtln@ geguence,

e L5581 2000191 B AL LRI 05001 RELURIEAERR ) e

préfeirs®T7 tp@ly&ﬁﬁé@fhﬁsdiﬁitiﬁﬁﬂﬂhﬁ@ﬁmd atmn]rlﬁecruﬂne]mﬁrgmqeence of
factors, which include priner |eng th£ g{qeotl
he

caglbpiiRACE camplearent R detimgn; SCAYCE an cule o be amplified.
te a
S+ orpietiring oSk fontiofip HRABLltRl eAfh ROGARHL Ay R
anﬁﬂﬁiaamcﬁdrehmdmylb cardied ent mrl®0qdnsd dentaids WedargdieR Ny 40 gnM
%&Snucl eot | de ri rrers useful _in the met hods

P spsrrpidiinesitidyl; %ﬁl\’%@éﬂgt)@reltol 80

#nggLﬁ%%éa'@%ﬁaﬁM G5 LR TR SRR PP tp, o e

GERAUaNeeT TP, R ATPUU M ¢ TPganVseqRen aMUITRY &nda suitable
hi gher mel ti ng terrperature (T t han do shorter ones,

ampgt @ﬁ@lgoeg@ecptid@éqrynqrdZ&ng epeat-merihistimevt i spalgd up or

ok PR PRSI ) L R AR S50 e

su@aitdnﬁﬂés affth¢ hadleio m‘ldl tageipfel thedSRnieactiey un—:‘més Hsamd)ntrol for
sel f-h br#%:ze o their intended t &
bagkgrpwnd, &3 rseqﬂogrvvlt ABF tFgeL 1 THR AP Telifla i he réaction mixture

is Méd ©1198°¢ 28 Kinifkd, G8d MR rgﬁiﬂfj‘/r@xllﬂéd tbagar ed fieP1 minute, 10

sol ution. However, it is also inportant to design a
unjis (useally mat valome af aysproxiifataly &mntl) oﬂmb@se;trmfscxipme (e.g- avian

| eoti de pairings since bou by. .
mystoots s St e e SN LR, ool dhpSlo Ry Chp BRI s
adf Qi nthevagion 1§%uﬂ—at&ii?&51 ORRn(itel Qut er"@ aﬁchﬁleﬁ fae&ted to 100°C

sequence, and therefore forns a tighter, stronger

fobbrminutedy GF aaSBaeamnnu@m&rmed usngarsu@ée stranded tarypletet the
egzimg Paﬁﬁ‘?en%}S?t\?g fstea dg ggw(%' gol,r ges) Pﬁ tloggl %?r)naéoo%]d to

37PO GRSt Rk tHe wart@amu%mf aBER e@ymtmﬁn which
m xture, while increases in salt concentration

cofitauis|1iG at of AMAERAGE 18rfoenitshs 1.0 gté’rW Ravs palyimregase (both e.g.
oy gglatta:ggn%SLa nglTag %’A)IH tiOb 1%&9# .r()outf%? ’Co?irRNase Hat4

units/ul (e.g. from Gibco/Life Technologies; Gaithersburg, MD). It is well within the
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synthesis prinmers, hybridize nore efficiently than do
shorter ones, which are sufficient under nore
w@eoomiosabye conditions. Preferably, stringent PCT/US2006/043502
hybri di zation is performed in a suitable buffer (for
exanple, I X RT buffer, Stratagene Catal og # 600085, |X
Pfu buffer, Stratagene Catal og #200536; or | X cl oned
knppiledggof ene of silf iy fgg Erido editellcHEyHo TOBBTES 25 peasief &g account

[ 0 e

fopyir{aﬁggssfgx tfall%g(le%lf{ﬁ a{cpg}tﬁgl g CRZyc ?fa%ong&t I1ff8 rgiluctlon

lo3 Iok awppliee bp d]lde’tHﬁ:ﬂ rﬁﬂiufaiﬁumq U/Eiﬂﬁﬁoﬁsba]maﬂ)sfol i msdetto thdnenits
ol i gonucl eoti de primers . 950C f

of ThRAIZYER RS RRFPSSaLY: rTfrffgr@%ﬁtwﬁywcabai%c% %W Gcf%l howfgdcan

+OHEY b L g anple fromsalt concentrations of |ess
S(%/p%a gfg]% s M nore usually | ess than about 500 nM and

p r ef\€herslihe progs:ss bthe ahxphﬁcélm 1er) beamdnimgrbd by szraplingy the

e e B T S B B
coﬁfﬁﬂﬁhs@zfatt & Ql)ngleﬂeﬁﬁf)@ﬁﬁﬁe chleI@ BRLkot %ﬁ@huﬂ%?f@fég hiWghiéR@llquots

| engt hs and/or the pol ynucl eotide conposition or
Wliltb@ vathcgamu ch@c sateplprd i ibs pelLfon@@\r atfsﬁatgn@mdls‘lrmbe
UI &€ h| tures f

an‘ﬁ) a‘ﬂlg{’ jon %ﬂ%‘%%{%%ﬁtalnfpg CF%? e ey 0 Bo mﬁ)r%ﬁes ery

thigt hiinges) eje. Qﬁudreib atidé Zathe @ﬁquottmqtﬁmmrbatemmsafare then
paranmeters _is nore inportant than the absol ute neasure

seppratgd gndhppcdeie geidy fleteqtﬁ@ thergbyyperanting the pameration of anf y|

d
o g R Ry AR Bty RS B B
dettemeledped to assist in the evaluation of the several

o1 pbRok A8 GEBELL DA Klric AFid oGBS REsedr o
Am i idaR 6§QJr§@ASBR{\SHé o Sor@%ﬁlylé‘r(f&n’?gtoﬁ qf%WQtuPeaQK@gﬁl -92;

Star, Inc TNat i onal
KlBVlusﬁt abnto94, I.narol MR 3&5973@86,@1&111@1 of Wbtchdtee Bebmpotateshherein

ra PGEN and Amplify (described in Ausubel et
byJFP%ngg)]pr 2. Aigonucl eotide Synthesis The

ol i @Qﬁﬂférﬁi&ﬁdﬁeofﬂfub% &id Pﬁﬁéa‘ﬁ%ﬁ tiaht 8 SHiERESIrdiag to the
‘using techniques that are also well known in the art

inwstippisshe BN hg@f&@m@lﬁ@amwe@w@dﬁ%swachwébm described
asg @%e[hé o%gﬁial fn?:!re efificEh8Rls %4 g@% t[x%)%% glion
ges = i

on 0 ropri At quéences a rec M cal
acthyitiédERing . oné)oﬁ @evé% lbgdsteﬁal mﬂAg@ﬁml(W ardieWatlace, 2980 be

TRy A ST SR L VAT P bpar o
aréjl‘?é ]]ka?ﬁgl H%Yelﬁlﬁgf %@reﬂ&ﬂalThms thEHi ué\fgbg&qﬁl‘gtbﬁ 8%6 ligation of

Enz ogy, e phosphodi ester
oligolsxcleosdd pm}aeBr 'Bkmprebesaxe dedi@ed to Meadikydnatim two adjacent
E | .68 . th th at e
sedpRia " b st Ruslele i o R RS ARG Srneaied
thrb&btk rliathe?-gresenlzg 596X@§§1¥11'OB@ (§}31|1éa@ dSnHRRAHi6n HEARBEL-stranded

disclosed in U S. Pate 066, or by other

nuelpisricidlal2)renéendits of prabhygs & targst n@pl@l@ apids @1ck(3) joining of the
probes by thermostable DNA ligase. The reaction is generally repeated for 20-30

cycles. The sampling methods disclosed herein permit the generation of a detailed

amplification profile. As with any cyclic amplification protocol, where desired, e.g.,
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aut omat ed ol i gonucl eoti de synt hesizer (which is
comercially available) or VLSIPS(tm technol ogy.
w@pesdsbdr RNA desi gn and synt hesis: Wien enpPCl/E820061043502
nmet hods as descri bed herein, conpetitor nucleic acids
shoul d be anplified by the sanme prinmer set selected
for_a given pathogen specific target nucleic acid and

tojggtplalisly a anaplification prodile, syppling ¢am harpeylorged plierany gugle, but
[ [ | the sane sel ected set of priners.
1“%%%&§%%%2%?95r(%%0|ei0 acids should yield
anplRéliingtirdn applifivation, (RAUA)Ls tuh eltaahtbet anplifebtiad technology
rimers, that are distjnguis e in length from eac
theHRY PraNE ' PathaE R e I @#-_ Bhedegi e hett b
re]%l?cfaﬁ%h nf¥eRBf ofChHe viI&s " BSREUL kidR1Rto ﬁl%l?%ﬂﬁ%ﬁ&f‘technique
echniques W ll necessarily bear upon the differences
usehby exgy Niruibest 2 polynaiast engymesteadd eff oAg smgteguiombtey eround a
di ff nces of as. liftle one nucl eqgtide.ar .
cite Ay cae s Rk elingeh B, soperiertied fEud of the circle. In
SULMEASGHR REA,, thé rd@BNoP nUSH et thice dAgy HreRRINATlIdRFEbpies of
l engths, in order to proviide better distinction in
the srapli pirclaseangness nAR gepaaenti veganihgs hepntdeveloperhintvhich a
|4 t .
solld FDERRE AL L St SRR R alishlles,
hyplaibEinchinglg thet DN seplichnies, dredting ag mhdnyca 0! yeopieeipbyhdube

anpl jfication efficiency relatjve tq that of the
tar g{élilothﬁy@#@hé’wawwetbﬁé@# an beefibfiprm (e sHEpIHE methods

di&flcfs.g& hEeREY; 's@fraﬁdlﬁ'sgl%‘&ﬁént %ﬁ-‘ ﬁﬁ?étfo r(SWB]ﬁ{EPJt a[‘.,ufdﬁi, c
acid must. be siniar to that of the target nucleic
Nuddicl Acls Riiss 20s 4 6911-46% Spagorgp el.j 1993, Mot.| Esllnlaa Pratss dr 895

o R e o) ES e ey “BE R st e oF
pridhdr ORUGILSHZVAIRs PYNABSclyE S QCArRIh feQrRITBA bhdonBclGhsd

pat hogen specific target nucleic acid. Anplification
exppnentially pipdued singlensivandedampliapnp ysimiebronansly.pAi varight of the

ri s;.as used . to.anmplif.y the pat hogen specifiC .. ..
bafte ot Sy T Seut Br BBl R RS VR BRSgy S st
zogéSdita 6ip Yeddked Mémer ipiRies idt@aind. Thie sé-ah&t “adéltbred SDA”
conpetitor sequences 'is_the sane, which is inportant
appgachRemits sgultplex DINA R BiINA paphifiegtiogrwithqué desyeasingt he
: | t hC i.os: [ J
L e e S
incopeted hereimbic tedérenaedi 8P A an benefitefran camating ynd dehaition as

anplitication products) have.simlar Tmtq the._ target
deSiip e PEmpBRSr PEBlins R RIS (e ArHah o & feed hogs
andpBfichtih f8tilemati on of Tn for any given sequence are

well known in the art. Tmis simlar if, for exanple,

it Follpivitg ngvars@oanschiption( whenealstsssaiytanidasigedband | 0C

or..even lLess difference, relative to the target .. .
anffigFieh i erhhed G Gineldh BplG b sinpiioRts? Splgic acid
amdpHfig&tion Y6 d@dtE€b RSzl SS120 Bt Fionaf nhelflackf iBwell kabwASSe.,

or base pairs of .identical sequence. This is
bysgepse analyaciylamide slestropboregnRbhy pelursrchispmetpgigrhy,

inc%e(ﬂﬁlg Bpee seiml%tigﬁ.i K'iﬁéi%l‘r@&j Lqﬂ)q’o aGAKEL Sa?ﬁlla% eielaﬁoﬁk?orr‘%%t,

which is both rapid and accurate, readily achieving separation of molecules differing

in size by as little as only one nucleotide. Capillary electrophoresis uses small

amounts of sample and is well-adapted for detection by, for example, fluorescence
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and conpetitor nucleic acids do not need to be
i dentical, but should operate to permt anplification
whyoorioss4shine prinmers. Because differences in pPCTER2006/043502
anneal ing efficiency affect anplification efficiency,
it is nost straight-forward to maintain identity in
t hese sequences between the_ pathogen speci tig tag%e_t
escribed

detastion ohpritlpmyorectgherreia s, welhknqyn fribe g gpd 1s
ihﬁﬁégkggﬁkgﬁwgﬁﬁvmays of generating conpetitor nucleic
aci ds that w have the necessarily simlar
anplAd disatssedhabefé,i anmpdifieyt nuoleichreidsabhegmndsigda ilfd mthogen
target nucleic acid is ta nodify a.cloned ¢ .
SPEBHT BEBIAUFITY 2 %Wﬂaaéﬁclgfyfea&?c}%i e ﬁﬁ?ﬁ%ﬁéfﬂw@m
THdeflctiOY nbte$ Bbth! tﬂ@g&ﬁti(ﬁleéfei $i19h BarkWFplucleR: &id offh givdPsize
nucleotide insertion or deletion e.g., a 5-20
anddled sbonidadeeof tint hoclmgeciddty, e axample, Udhatserpdieher,ipsaferably,

stretch.in the pathpge pecifi.c target, B sequepce ..
o iy FiigR e SRt RES b e R0 BFtayrR R TR Sruotified
nuBRRHRS b kitip R bdGiN@ bRC b1eth bl subls nhidlEotRIRE &AthE Rehpligation

anplification efficiency, with the only differences
redsgion griktvee preree wa duling applibeation. ddl adicrsive ypprpech is to

i ' r t1.0 : . i .
PG o op L SO Bla S Bibncflch M0 WPy SHURT Bfiplifiea
fropn GRPAsSSEHadut 1643t Snecfidvdekcemiiibel assoalated witlcit.uBiéhile the

i nsertion or del etion on _non-contiguous nu%J oti des, or

gfrsttﬁ%lﬁsea‘%

mafhads deasriiedteas are Sully wfraded tamcpmeassthel FeCEan

i C
216 ARABHHI LI 00, PR ARRCAE ol g o
latling ond br mocd @oplifiesion ptimiess is ¢hed Priviead for diffesent tarpet nucleic

acls e P terggtialy Thsted vk fiisFott SlfonBOiER e el b sampl.
ths PR b BultFISNHE pbRIVIB RN Wik AEHHASdKEAVEIERiAN With this
per cent age "basis. For | onger tagget anpl i con

appeegeie scesal setseof| difierent nattoien sprsélictargeb and enmepatitetjantdisons

havi ng.as_.dranat i n i t . ification

of 8h Sl PD Fo Bl BT ELORRh BB | e cont ext
of IFNgRing ddtetiondTRMpLAed, Seprialeed sthodiespetisie tirgeirandr
deletion is still preferably 10 nucleotides (or _ base

copgetitey meleoulsethe methads dgscaibied heysar wseitheampynts of the

. . ; . |
coRFERRR AR ] N L IR b Lo TE Dy =
comipttifoes iakndwnyaideht sigealdronh dsenpaified sGpeenods wiibd i n

the.art will understand ha}l one fact(ﬁﬁ@a%ecti n
Proppsiional fathe STRTENg SRR O 5260 SHEICPE% 8BA HIE cHiCIPRs et

amétli&i‘éﬁm sRhild¥6r SRABS Fﬂé%x%@i drfdEhe @019pet_it91%b$le@t}gleﬂ Qhy

etc., which tend to reduce the efficiency o
amaupt ofthe targemucksicacidia theorgioprliample eradheadeteminaddfoam the

h . Thus,.wh j [ .
el SRECoRped Bl TP RS B RsRRa f R UERSR P

is Pref@RUEe RIS at MddmilStaidRide ) aRioelgihalifpasreicht i N
nucl eoti de conposition. The sequence added or del eted

coreentiponghaidlankithe eawrHption of i tetast m9leilfuence, and
can 1pg tn'o?e'aathiltyaglqu 51i§f%p%%lz\{cﬁ9§ % g%k ggsi,{l fPreélar.ally exhibit

non-convention nucl eot’rdes, 1
kinetics such that there is a limited exponential phase of the amplification process in

which the amount of amplified template is closely proportional to the amount of

original template in the reaction. The exact location of this phase in a given cycling
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The insertion or deletion of sequence useful in
generating a set of conpetitor nucleic acids is
wo e@diosesechi eved using site-directed nut ageneBCHUS2006/043502
techni ques well known in the art. A nunber of nethods
are known in the art that permt the targeted nmutation
of DNA _sequences (see for exanple, Ausubel et. al,
regimepWitvgroeierding upen Sctara chidngihy targggsyueee, myimer
s ey e S aBundaice 47 o BBt Bl HRSh AR Reribed
hesdit eredivelbadaptbdriv dagenmingsexactiy vhedn irgthb o ¢iinpaegierni aogiaén

and PCR-based net hods. a s i.nclude the neNbr ph
tABE RFGHTIS 70 zﬁre‘%i Yﬁ% ‘iych%% ?‘E‘i gﬁ%ﬁ@“@é? aq_r@amqg%l ‘(‘.)'NE?PSWSIY
or @f 16283 R poFtSbUH)HEln é;ﬁi?lﬁ?eaeiﬁ {15 éxz)bﬂérftﬁ‘f Bfle. Thus, in one
Mu | abl e Trom Strat

tagenesis Kit avail al gene (Catal og No.
aspR0 30 inethods tlereried KapiaNGEbemdfit $iane rapieated saupling during the

tagenesis Kit .from Stratagene (Catal . 200518
s R Sy rieer ot o AP it g s op 2dfigg et and
colfipbB@L RBSIER akidk in HeSAtHE S SihFlba TPl didetibalo® FoNexample,
200509). The neasurenent of anplification effici enci
S

fluosesger bt lpbrier targed ippd eranpsiitorameicopspianiliiple poagis en

i _ . ol 4 f o in
aufipf SETRANRA o PEERTREN bfer S olCn B ShanBiodi®® 1 0,
au&»nwti\fhby) afEﬁgétpaﬂ oftyrgehasi csalmpdﬁtmmgﬂinoﬁ hisuralahce \EERS cycle
or, en the conpetitor, nucleic acid is an RNA, by in
nugbey. o his QMGP?W%FQIWW@HFE%%WP aﬁ@eéw 0 gJy ey igreet or
oo e e T R R SR e v
tugprpenmite thes depidinateorf ofitha opigioklaquaotityoofiiind tangst daplateudihe

N NN TEAR IO MR O £ T SN

thd WA sBbRerbSpStitoREf AR Qiahets ShdRIUABY 35 the dbREthat can
tenplate can itself be a linear PCR product into which
beohtaipadgndiie manae. bidehisi ereconq onkit g the ivtcreal stapeads Hyat
i usion.of the opkl ate_pr ter..sequence {i.n, 0
prosfe {20 BRSO SRERRRRIARE Gl BEE ey A° BUE PGy e

behdfitloAGaowhgtat@hibhf peiiteh thefeatiinehs corddpoitne@bétwesslinitial
creates the potential for also _generatin

t he .
toreplafs ABHBFRDLGE PSUG BN (1045 RN, M3y e oGyt aiqos
: rr 0 : :
in  ERURISRAY' ORROTN Aoyt epian At BORREALS RphlNa G0
pepnitmnthe deterniinetivrect orch idsffdremepmintz fd eactt diffarens prop b iattke

restriction enzyne that. digests the vector at_a.single
renfio g R ROP M RS G BAAGIONE B caghBiheat varis
tarE&ibd @V BReA apgnol / chl orof orm extraction, the DNA is

et hanol precipitated, washed in 70% et hanol, dried and

r es Sepwiaieithdrawsl diringgheamplificatog aydingssginfen dan bexact

formof the pronoter/.tenplate construct (i.e., linear
ey ity DRy SR R St obo e popstely
Auvdrhaited barapist daftehRihce BRCEhiQtmity o etid @hﬁigd»_ft@mngle withdrawal,
i ncubating the linear DNA with transcription buffer

and ogoheipforavosd piops-conpringtion thapwighiorgur undergpnual sampling
cortdif6A8. dAlﬂSmat%ﬁgaljz\lB%g gn-[i?analysis apparatuses (including capillary
electrophoresis apparatuses) are described in co-pending U.S. patent application No.

10/387,286, filed March 12, 2003, the entirety of which is incorporated herein by

reference.

74



10

15

20

25

30

or T3] or 200 MM Tris-HO, pH 7.5, 30 mM Myd 2, 10 nmM

sperm dine [Sp6]), dithiothreitol, RNase inhibitors,
we@awhn/opf463 he four ribonucl eoside tri phosphat esSPCEHIS2006/043502

either Sp6, T7 or T3 RNA polynerase, e.g., for 30 mn

at 37C. If it is desired to prepare a | abel ed

pol ynucl eoti de conprising RNA unl abeled UTP can be

oni t Theroaietiiiue grangitave appieagiedesagbestieteins whld adapted for

EON (Al X ' ' ude. . far ex l.

o EREO (I it P8 oG] G SR hodeh PR e
nuckeioagds iny divaidatpleomn adihgle RNaaeh.. THEanplefcex81y actibd by

an be used t.0o renpve the DNAse and pol ynerase,
selegip HEEFt BPRFAT RS omtneH P 2RW ligomaiees weh ot ditiaren seimaf

: OR: .4 . I r |

taBefhmd cRchtoR BB Bis R Dby R o ARNALER oBn il for
cathdifferdn¢ targétancleicRCRI. pAberheltieely onit hddiiom il fferbetdarget

Bl T o L o
latedd PduyBieRtalyn %%ﬁf%@&ﬁ@ IpdrCaifrERIA Q?éé@@&ﬁg&g%%ﬁcon sets.

polynmerase to anplify the target sequenc rest.
Bascpnylaglex PER aprogshes antibe epnadaratiopsmeerssirgite padonh them

t . lifie twa..si ngl e stranded .
suSRET e R oF B e KRR PR S hERE Ry gocpribed
heeippini Whiel thecabDiNA 1 efficieitiaseparste OxY delROnispIRBSS Ofdiffering
Jtri phos_ghat es, a buffer, and salts. PCR is described

sizes, i diffsrenhlnoman Begels perwgy thaviaterbien oEmuiinde (c.2.1853, 5, 10,

3 . . of o i
20 o S R R oSy o B R B ey VB B e
theg agbractionsthicbheenprmhearo speniftr fop ddfeesht epets be Byinimized in order
ref erence. Reaction conditions for the specific .
to LS #OREE olhepts e S&Flgsete yeran e‘éh%?f B trgdinpsys being
us&EineGe8dionrto HPSHINE REGMbiHr, dndtbdd JF{E} ir re%pecﬁve target
experinmentation by one of ordinary skill in the Ay
molgawtaso Gpnvaenlsaigiblaefivaee hackbgestpeenit the sakssmndmoediction
t hose of .skill i.n the art. .The | ength and
Of{mgrrlrlﬁgpé G Widpetiong Igorsat%%eno?ett SEpERetsy ¢l e (denat urati on,
primer annealing, and extension), as well as the

humher of cycles, are adjusted according to the
Prigyey desigticy requirements in effect. Annealing

te L. ng: 1.ne h,by the..
TR SR AL AL, b SHLLAS 90 b Dl e
pritnersafot thepingtliicanich ofyertitbegn epecific takgetahd borhpitor eqhichcbe
tolerated. The ability to optim ze the str]ngency of
OlgPRUALGOtAR RETH " dor i e macthads,can e desiAned ackerding to
eon Lo . . i . '
soRSAAE: SLABAPL 06 RIS b, WSk i
requfrempnty sedesctibgd habindenedch stepiodtheofartihvdar methbdd described.
nol (fcul es, nor zl Iy occurs.at hetween 92C and 99C,
e.g., fo eﬁermﬂ?ggl,es BB BYE"0- 40 cycl es
coneNigbmitgeotitle BEARIIUEE5It0100 A4&GeottREid RhgdDpREGINGFrdnP 17

1 mnute), annealing (tenperature determned as

to 4 mucleodiders. allaneh mansse ebdidfsrant lepgth avepbuye. R;Mers for
' 1ni L this is .. ..
oS08 AL % PESSUHBARATRN Fip e bppncaion

are\prdferably about 17-25 nucleotides. Primers useful in the methods described

herein are also designed to have a particular melting temperature (Tm) by the method

of melting temperature estimation. Commercial programs, including Oligo™, Primer
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know or can easily determ ne suitable extension

conditions for different thernostable pol ynerases).
woepensisng upon the intended use of the producPCT/EHS2006/043502

final extension step is often carried out for a |onger

tinme, e.g., 4 mnutes at 72C, and may be foll owed by

an indefinite (0-24 hour) storage at 4C. Pol ynerases :
Dexigy, gad prograsesaveflalphyan s iptrengdsiasluding Branerd ead Qligohe

r a ras for

Cdggt,'iel&?{% %“es\fs %Po gﬁl&ﬁﬁt? gl"dn %ﬁg% %Pu%%eps{eq%? & et
actdrdingas &l@ekmhaeentﬁ:ht Fecfgfublyl) eie D todlleh @ni@ﬁlﬁyﬁﬁfnq&ﬁﬁe@@@ﬁﬂ

obviously preferred for the enbodi nents usi n%ﬁ
acedigde Jhe npeptions a%?@&ﬂ%%ﬁﬁ.@éﬁh%&&ﬂl@o‘ﬁ@lé fosrial

o~Q[ o

RO AS R 0% W LRSI et o 0
andl607C.1991, Gene, 108 :1, provided by Stratagene),

Pyrococcus woesei (Pwo) DNA pol ynerase (Hinnisdaels et

,Tm 968 polgnneleatiti ?éﬁeéts 1ts21ybn¢gen@1 topmothied polyhycleotide
th / Tt L
B R RS O B SE TR G by e

subjébitshgthodBadiiis presersddernstahdeligoapblebtide SN el MBVARARS steps
(Stenesh and McGowan, 1977, Bi ochi m Bi ophys Acta 475 :

SC@Q‘E velyrhifizes é%aéarg'?ttf%malar%orwpiwcmdmrm%@@sqlaﬂeéo

|
B RRAESh Laiplite (e fir RN FRIARE (R s Biip S braduots.
TyE'mgllmleBtim hjdm)d;za‘ﬁenmcexs Qvﬂiemrt@gbl&ndcl&tﬂie&bq&anc%n
B RS BT SR e S IR
ledsl Pl B kﬂlc@%’ﬁﬂébo rék&%ﬁly BIAE abouMpsh, BER Cpﬁéfeilably é!t%é%)

Ther nus aquati cus é %)211 pol ymerase (Chien et al
abaqu 9% gom ee emsa1%o)984pyob'gwdgq;tgles Res. 12: 203

ind§ARAREAGARI S bny St B 5L 3055 bt o Ba actree of
mlstﬁhtyﬁaf s tpnfrﬁﬁg) sitdt 1|§ %lﬁﬁf&l@ ®éSh sfsmdtelr 5@%&@@ such as a
plication WD 0132887), Pyrococcus GB-D (PGB-D) DNA

m%@raﬂ#e?rafgléwekp%e réft@ma%p %< IBIOP-OfEHEMBRANIY] SPARNPASS
, 820,
looé’r ovtﬁgﬂ?@ bd&%ae@a%eéﬁd an ‘é’li%ﬁt% e%k%&%%ﬁﬁi?hp%i%ner ase
un(lﬂdmmtetdmenam)ﬂﬂohleorﬁherermﬁ:m@adm rlioobaesmpde@entanty is preferred
p S bi n a b . Med. Res. 3 1 : 1239; provided
Ors 85&8?) P ?‘é‘t ens), Tgo DNA pol ynerase (from
theNﬁﬁié@&fé%ct@ﬁﬁﬂﬂﬁé{cb Me é}’ﬁéﬁ\éh&i?&hdbééle%ﬁ@ 0 b‘%ﬁwaagn of

Bi ochem cals), E. coli DNA pol ynerase | econt

. thepivagrdel ayecongs@lynpoleyndmm@bpulde Fhegsfactbs, whidh0syipddprimer

t t. al Bi ol
tenginRAGATR! B3 ept O RAd R ¢ EReRich issigadon e GoyFbr e
corhposiiiéammipoddntial £99Bric Riranctiah the o6idf to Which thSprifer is

14250-5) . For thernmocyclic reactions, the polynerases

reqyjred B)rl@fbéhdb?ﬁt grechavifesd abre dppgsing phgeyickotfe pEmTsqseful
in tQ@?rfétﬁé%@'ﬂescHon hgfe{ﬁ. Vent, and U Trma, each of which
ar e

A positive correlation exists between primer length and both the efficiency
and accuracy with which a primer will anneal to a target sequence. In particular, h
longer sequences have a higher melting temperature (Ty) than do shorter ones, and :
are less likely to be repeated within a given target sequence, thereby minimizing

promiscuous hybridization. Primer sequences with a high G-C content or that
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readily available from comrercial sources. Simlarly,
gui dance for the use of each of these enzynmes can be

w0 e@diokeses ound i n any of a nunmber of protocol sPEDURING/M3502
gui des, product literature, the Internet (see, for
exanpl e, ww. al kam . com), and ot her sources. For
non-t her nocyclic reactlons and in certain

coptpEseR{RdroTRicseguanressnd ﬂf@lfﬁmb%ﬁ‘ﬁea%sed%hﬂf igppdsd tayget
t

sngeg gmg% ufﬁﬁ?%ﬁlaogﬁ:yﬁg{?g?r ﬁﬁ&?@gﬂlc hgﬁﬁ%fbn l{]ﬁc?tfc's §+ed%enerally

fataredyimesolytioh7 HoWeven I1tyusm1sa$mpomni td desihila pmxinynmammiamm

ou sl PR S 5 ele s RO Shta b GOGIARY Boud fspfhree
hygfo rgIK HENR, PRy %ﬂﬁ@t@@ﬂlaﬁﬁ@ 5Ny @Héﬁ’ﬂ%h@qeoas@%ﬂlatﬁ%d

t he uSe of such pol ynmerases can readily be found
thd target sximenced, pndthatafore famab 4 wng}g@n eﬂaigenbbmh dﬂﬂmcmabﬂougy
Igaldes such.as S nbrﬁok or Aus bot h supra.
TeTRRTTAET VRIS YRR CINY D BOPST 8714 Sﬁicteé“’& a8 dbes'te

cohd ABHRSE M ?aﬂlé’ 6b108Hth A4S f@mAntiee rth@criﬁﬂgﬁgﬁe AURidBdin a priming
synt hesi s of pol ynucl eoti des. See, e. g., Hawkins et

reaghion ot hridizationmixgire, SvIEzEngreases inpedire@ngoniratign fasilitate

L RO SAh OB haeal RORLP R AL T
sylithedid prisrs| leﬂiﬂdi@dnﬁmrefﬁhmtmemm de shass b evhiidr 2& n

enerally be carried, out using standard. rea
sulfstet ERsHncsk aelir@aam@dumnés Er%?%@yﬁ@eg%&w&é%}m is

pe@%df 3OGRER %Hﬁeﬁ&&%égh% ‘Wakibr, %B@Wgeﬁe%ﬁtﬁ‘lgﬁ%ﬁ

i'n"the art escrl ed I'n Rumerous
600e3% ﬂKrRﬁaé)uﬁ‘hrj S;MatngwCstalogéi@QOﬁ@ or Ilel@xeﬂlefu anffer ,

SRR oF LB TINBT e OF BTSRRIy, F Sl SFOT O aFed org

cDINA BfntlYR 44d iﬂ&ﬁﬁéh)%@&&%nﬂ’fﬁ%h &m m%mfeqfdl WReotide
I nc.” and John & "Sons, Inc. see, Millis et

segience {p1odTiflizg t@themﬂlggmiclqmme@rlggags Qz@% 986dorPERei m &

amﬁZX'g%}o F%’%ﬁt C%IEI g%tlétid:oq-léqe%‘%ogﬁ anly (%§%%5ng]‘§rﬁom salt

conéhtratiodsad lesS@han A5 B4, modelubdallydeds thlah iab&it 580 mNIL2Q0)
Proc. Natl. Acad, Sci. USA 87 : 1874; Lomell et al.

prf(fwbb)lesy thigy fhput 290mMEnd hy!agélzamh@ggae@ﬁuré% cag) range (for

RS T IS YR 0

oftén 1n5§§bss BaEBdur 9810 atepatdind 4R the @@idehs@Ad/or thehol@iidleotide
So)oknanan andMal ek )e&eg éBI ot echnology \ 3 :7p563 564.

comnp$1t1¢n emtbe @hg@mfcilmhéﬁ pymerSAi@ggtfnmt&@@y eequingdugher
hy%ﬁn&zatlo gﬂinpgrﬁ dtl g o }f%/fbpﬁoznﬁgl% a{\? ?\”égqlfgctgrs%?fe& the

PSR at hogen

strﬁ:@;eﬁdyfdf%ybﬁﬂﬁ@ﬂiorﬂ thed E@ingbifdtiod. of lpAraditera $3@61e,important than the
nplificatign efficiency is expressed as the fold

ab%alﬂﬁp feRsE 0b A single fpetr

The design of a primer set useful in the methods described herein can be

facilitated by the use of readily available computer programs, developed to assist in
the evaluation of the several parameters described above and the optimization of.
primer sequences. Examples of such programs are “PrimerSelect” of the DNAStar™

software package (DNAStar, Inc.; Madison, WI), OLIGO 4.0 (National Biosciences,
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cycle, represented as a fraction or percentage
relative to perfect doubling. A 100% or 1.0
wa@opliosd4ent i on ef ficiency would refer to perf eRCT/US2006/043502
doubling. One way to nonitor anplification efficiency
Is to nmeasure the threshold cycle nunber (C) at which

signal intensity. of P product reaches a, set . . X
Ing ) dSNOFE: Glisemiciootite SlstHamnd rarag, RRUAY BTy Gissorded in
A@ﬁ%glgert%}!n g}%l ue of signal intensity) for an anplified

S

product . les are withdrawn at, for exanple, each
cyclz durOhgprulakanié Skitkatsi on regi nen and anal yzed for

t he .amount of target anplicon. Co ison of & for
equal e EROPTIEP AR ES B Ryet e P Ep BRRIZ S ot e e that
a:r%vI §I|3’|9 bhl19&owa il the &t [ cBRls RVdr@Rfng ofiSoRRIdotAEs SPWPecific

determ ne whether the anplification efficiency is
segience includepfozghampls, eloving any restrintiod digsshiomef dppropsiate be

B R O b, e 3 it canaso e
préyaped By & alitadle @ehlicd ehigiediSmeDng) ideluatg, foir Bkdraple, the

the threshold cycle, &, is the sane for equal
phepphotriaster apathat deserbesduhNagngp eitdls dP79 MefbedssatEnzymojogy, 68
. dol | i b al g c | of
0, 5t L 830k B 8 08 kb
Erdzggioingyy 681ub@ife the dieth§Iphosghoramitieteenah@hdisdioseddn Beaucage et

905 30 P S5 T8 A8 eggistse

U Sl pAiefiand. S88068S or bNEMHEF ddhhdh n{e%(&%%&ﬁa@teitﬁg} PlontfiERial

gene in théese sanpl €s can be easily eval tated.
aupmatedheli gonutigotidamyyinttfesizeart (wdvicheik cominenaglly svanisbie) or ed

ur | t he amount of anplification product
V‘?%I.Pg???%@“‘r?lg%r escence intensity or | abel
Cdrﬁh&@iﬁcﬁ@lﬂhidéﬁi}znahdgéﬁﬁ@&si ve cycl es, calculating _
ef f 'Whﬁf‘_@ﬁiplté?écpﬂl ﬂl@tﬁoﬁé)isrﬂaé%ﬁ'lﬂﬁﬁ thiRstl, cbﬁxpl:{it(a)P ﬁﬁa&;c'a):ids

where P is e anount of anplification product at
shewyldibe amplifikil by thewans pritherrsiet seldctedafioph givien anthogen specific

efficienci.es wll ultimatel e determ ne .
G| 08 Snd e TR i stoafith SHHPY BEs sareet nocteic acid
witt@B kirhy sélbctbd et @O FRBlctd. AR cofpeRdh nhi€lEicABids RBA1Y iyfyld

or, del etion necessary to generate a detectable )
amplificatiosnpredygis, (vafythe Sﬁléﬁﬁ‘g pef ©f pmeffe thap prgetistingprishable in
T T e
acilc ITheservphtonprfegpuatibo rechaiquéavl mweeshfilyteaniipon the

. lification efficgjency. dvant age of _the net hods,
ditfrERser Bbﬁm Bty glsilﬁ%’clshéﬁ{}; ArenpetoxR %ﬁfh_ﬁltenm qtas Tt
as gﬁ§ %udlédfﬁiekr@fofuﬁﬁélytabﬁe@zflﬁé, GltRsSh %fen Rled inc@hd RNt ﬁ{aﬁ/ be

oth the conpetitof and target anplicons for any give
us¢ful fodgee sepewhdtilongentapgthst in adsitoptandedmgeedistibaoais e
. each of thes l.i cons [,s ,generated in the s
sighgh 4t Ry comfegdlinn p g e dheliiierenss longshoERo by
de@bebleibyth®sdlbed RktRbS é.61 eafillagRldctbstffresd) but short enough

Preparation of sanples T ) )
that it does not significantly modify the amplification efficiency relative to that of the

target nucleic acid. That is, the amplification efficiency of the longer or shorter
competitor nucleic acid must be similar to that of the target nucleic acid.

As discussed above, competitor nucleic acids are characterized by the
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A pat hogen specific target polynucleotide of the

present invention nay be single- or double- stranded,
wa@p@7iose4smy be DNA (e.g., gDNA or cDNA), RNA BCT/US2006/043502

pol ynucl eoti de conpri sing both deoxyribo- and

ri bonucl eot i des, or a polynucleotlde conpri sing

deox r|bonucleot| onucl eqti des, and/or anal ogs

DI R S YRS ST HER Bt YRE AEDlAEatAnsivebe semelBtiaphi ne
ohE&lu'cR%ﬁHe ?ﬁm@?&%%%@f%ﬂ@@alﬂf)hﬂ/ V%l'if@ﬁ p&ﬁtg‘en s%@&ﬁg g\lg‘&tnuclelc

ynucl eotide is an RNA nolec
a‘ﬁél é\@uphsﬁcaeett @ff‘@letchmpempt nﬁqlmaacldmmmmmpmr <bﬂ’phmers as used

f | tid
POt PRk et it Ricliciieid quauosetr smsaling
chficfEnt o€ teipRithei® oW iR t@[%eﬂaﬁﬁl%o }%ﬁto?)é @es i Ehe%gﬂi%

I nst.ances, the sanples contain such a eve
ng:hg@tmwagah fe |asyering élmlﬂﬂtampﬂlﬁlcstlms@ﬁmbntDO%n dumpe’raor and
mpfengagkkwhﬁatlon reaction to increase the

ncentration of the target polynucleotide. If sanples

ar e To nb&ntammimﬂmeﬁlnplﬁlmﬁd)ﬂ effidicne it 8 idopeitsa!that competitor
nduct.ed using the rase chain reaction ( CR§)

n%?i% AR P BoterRsIra ?Ié@hﬁqaﬁoa orasiugishbenersemilar, T to the
tafgRY nﬁ’ﬁe@ ra@i‘d bf f#ath ﬂ%@ioh ?Pd@cﬂg al%e'tﬂodg ?orcﬁ'le CRIRSLLL T,

nucl ei ¢ acli stoa i ol og
fot ey givan scquende are medtkinbon mﬂﬁ dresTy, mwﬁhﬂmf aot eganiple, it is
npl e

Wi SRR G e Tt § A e Toshs Gemaseh ngée%@aﬁn?p?atweao the
tafpet ﬁlhdleie @cﬁf ItSiQKp o ed ﬂhﬁﬁédﬁ%eﬁ%r%taﬁé&trﬁl‘éfellcsam& c%p(;iﬁe at

to Met hods and cations (I nnis et
leash A Fl%lﬁo@ies ar basesm;rs af ldAutsm etquenceal Thls mmeﬁ)ably&myaddmon

d net.hod bed h
to U 1Rt R0 Rl RO B0 Bl srgpeioes of i e
ankiy:ompehfo!r aatlkioacis dp @by needlte Bk idasicllymtRhHAE Sp §1‘é€ehto g)%nmt

#%ollchloroforn1extract|on electrophore5|s
aﬂgﬁﬁ AEPBBY wwne@rwﬁs Besersatiffaestisesiinpriope ammﬂlag

I r at ed

o R S P R B R RS e e

iddngity m:ltdiesta sequdmeabd?ﬁaamuhe phitibgat s;feeﬂ‘ﬁt a5t ahd cEBpdtRbN
enbodi nents, two or nore pathogen specifc target

Se%bﬁ“ﬁ??ucl eoti des fromone or rmre sanpl e sources are

analoyzask th@m%stséhﬁﬁghﬁ'ofﬁﬁet\ﬁa?g ﬂeli]zﬁﬁlg CI%% pl:lgic acids

plurality of pathogen speci rget
thataxill heverthsine¢dseatily smﬂ@ ampth@balcﬁmfﬁblen«y tol theipa/chdglﬁ!ﬂ specific

t of ety
BB 80 A A5G ST ol ik snesen
spa:ufﬁtgiaegdt Adtvic dbliili b%; ehseirtinglo dsletTHS b §Hkﬁ'9 % Ya$ @@%@let)ﬁ&e
a multitude of ogens in an individ

inserHaR B alshen $€odh 5- Aﬁhyu@@otm@rébmﬂ@céqmﬂe mrtmnsarciah:tlbe)
str@c@l? bl the %%ﬁlggéﬂ %p%gﬁi@ rlh Q]%e lté E,g?lssagleigi%rgll 5{5%1(38 o

her el n.
delspem)i fIthig a'sgei sipgilay nluarhc&aﬁme for a@hedling Y afPMRCAHS t WO
peci fc .target polynucleotldes up

oo B Sie e egiargel pelynteledtFios Uy
insB@oY ¥ ebRAbh §E5 sho%nﬁ%&&%@%qﬁ@%@ Rnbid asily accomplished, the

insertion or deletion encompassed by this embodiment can also include insertion or
deletion on non-contiguous nucleotides or base pairs-that is, removal or insertion at

more than one location within the pathogen specific target sequence. For shorter
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allows for simultaneous analysis of two or nore

pol ynucl eotides in a single sanple, i.e., nmultiplex
W@r@psi4e3 Once the starting cells, tissues, orPeERESIG/043502

ot her sanpl es are obtained, nucleic acids (including

RNA and/ or DNA) can be prepared fron1then1by nmet hods

that are well-known in the art. nples ft

tangR AN RS PRIRSed e BndDvP de &pgleotgie@ it I&heaﬁ@wﬂ&ﬁ%e@? the
diftRhle ﬁ%‘ﬂ\gﬂ? Fﬂﬁ}g g{i@%égteﬁh ngnﬁboo i o{‘é‘g NYP3YRRLER , as this

regi men ten érum sanpl e
repmsdmmkssmdllan ubdngiedn makel—upsxﬁ ltleet sequenice omaljleomedtaga ibpshsa sFor

1are wel | own to thos ? arb#r{elnth rt. % ﬂ
OffyeT baag‘?tfﬂi“@ COR BRqUERCEsLinG lengt T8t e BRI HEhouhhaving
as'dPaﬁnaftR' eln%ﬂ;pﬁ& d?ﬁh@% 1if Qitio%"&hﬁﬁcfeﬁﬁﬁéé%f 11 mblReuik! BEEIn

of intere pi eces of tissue of <2g are cut and quick
the eatext of ivnlgmquaxgd:t aapiognesequenses tlas/ippertice gr deletidnoi stll

preuenPaR s ERE G B h e & st Dbl s e sizgm

seﬁ&h&ﬁﬂ Wil K?:ﬁ;ﬁerﬁarﬁe@imﬂﬂ SHLBbd, d. %S@Eewﬁﬁﬁﬁé EfpaBle®f PEBUMdN
in a tissuem zer with two or three 10-second bursts.

onthe prsispeiras Litilasanlengnlentidgionpesnrsét ution (1 L) 590.8 g

R
efﬂ'dlemyhﬁhe ppéieﬁcéof(@p% sﬂb&tﬁhd&&if}he@d&ﬂwﬂﬁwlﬁoﬁﬂh%@ﬂbly A, poly
(O 01 Hal ddeg t he sol tlon is stirred ‘
G, Ker fen i ée({‘r‘ﬁ? thgiengy ificatignislative 1A gireis
setile?{ge {vith&d 48 re géﬁgfo?ﬁﬁﬁ %@n%?ﬁﬁ&%ﬂﬁ@ﬁ@ée&ﬁeﬁe@o add, o, gfor

ubjected to centrifugation for 10°mn
thaimat2O® ddlhte, it éshdst tqwidsulpbtemasteqmncna%atm&mpa@emate@ 2

th f
balgPedimeieplif fbip B’ offf Suatosadf el aeRleg et by amiy
aciliGo dr'ﬁbﬁ-’coélﬁig b@taﬁd cb.yolst&manjfz E@ﬁ@hk@ébn%ﬁ[dﬁ'agdiﬁ

at 113, 000 xg ) After care renoval of
nog wpayeNioas muc h@dQSuﬁéoldgsmﬁivert ed and drai ned. The

ol ac 2 ifsrigiGy BEch S P BeftdBehlh eRIORRaFebol rpogtitor

nuflefc dchiRgerchdidy ae‘}ﬂe\Ieﬂ utshg siteeisetiee nifiagdnsdis fetBiEgees well
resus;)enm on buffer (5 nM EDTA, 0.5% (Vv/ v% Sar kosyl
Bwtp

knew iy thearty Agpambes of megigds aradrmera ip dag arp s pomiche arieted

Aok OAL by g RELIL 0t ettt

Mak&agi®Biolok él% drdpd 2rbhh WiNP&ERE Thi $OBT aMiticH, %P@Are a

precipitate the addition of 3Msodi um acet af e, pH
nugbgr otgwamergla% lauattabledﬂtﬂibo%eedlmmdl mufag@ieslésmsblémé@th

coﬁ%ﬁ&%@aﬂ%?’l{r tgagjé % o%sRﬁkgmgIes e ul%g 6: %eq\?&g)thrﬁ/ahd

mitagaesiskia (Siertafeng O‘ataldg”ﬂa’ of G0056MoNYOISI50Y IE{M\E@M PCR-Based
protocol. The tissue of interest is prepare 2y
Sltﬁ-@gﬁg@t@ﬁ Muiagengsis Kitavgilahle from Stratagene (Catalog No 00502) and

the QUIKCHANGE™ Site-directed mutagenesis Kit from Stratagene (Catalog No.
200518), and the CHAMELEON?® double-stranded Site-directed mutagenesis kit, also
from Stratagene (Catalog No. 2005009).

The measurement of amplification efficiency is described herein below.

Once competitor sequences are designed, the competitor nucleic acid for use

in the methods described herein can be generated by, for example, chemical synthesis
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tefl on honogeni zer in 1m denaturing solution (4M
guanidrniumthiosul fate, 25 nvsodiumcitrate, pH 7.0,

W@2007NF263VE, 0.5% (W v) N-Iauryl sarkosi ne) perPCTDORIP06/043502

tissue. Follow ng transfer of the honbgenate to a 5-mi
poI ypropyl ene tube, 0.1 m of 2 M sodium acetate, pH
1m, water-saturated phenol,. and

a5 kOB 61 BOAFh BeRwt: Yo HrOTaRLi el P o A N Y Hy o
tra§1 tonl & h@téé:ﬁ?lg?g bl 18 u%ﬁ%%h@ﬂ iOkel ﬁ:ﬁ@wﬁ e sedTskill in

I ncubat e 15 mn at O C after all conponents
thehamt eBhiefly, thelskepiencEhd istarept ie linked mpapratmedertsgquence for a

centrifugation for 2 n_ at 0
R RoATRer oy SV duap iR T AR RNA potymerase
rbﬁ@f%f GRARGED by RCHBE LRHsd R0 Qf e ASedblate?big hBd

pell eted by centrifugation for 10 mi nutes at 10,000 x

apgxopglat@@olym@ram sillthettﬁmglawnp'éblf & ajlmeai RGBpredct WtQ)Wthh
t t
e 0Lt bRt PRI R AP B Rithu OB e oot inse

pro®eRE SRmBRle h@he 3OtHIFTR emphficatidd pﬁmﬁﬁld\?\d&rﬁ ddsfred) Ehihkage

for 10 m nutes at 10, OOOxgat 4DC. deg eII is
to e HEEPIeT Prometetsh apoPn cashicad, oreaies %QBE‘?}}}E palse, géneratihg

ﬁlgN ter or DEPC-treated 0.5% SDS
th%%%nﬁ@%?ﬁ]@s dﬁéacc %987 Anal . Bi ochem ,
162: Aﬁﬁﬁatlvlély, 2 DA seqagea t;csrréspondmg)tcaa desgred @tmpetRNABNA
are .co rcially avail.able f ar' us co es,. for
cagp smeg? Ri®2 Ve Pfa?qnaﬂnws@nc‘irg??ﬁ grorﬂcgchfaﬂbe VepIgr 1S

S ok ﬂhﬁ@zﬂ bitOtheKiebtor at le sit
lln%ﬁ%éb&u\%%g% pro;%j aelﬁnf)éé‘lfrg{,t\ll nfih%e 4o 82 e orR ﬁle aasélyl/g e site

lo¢utet éovnsiearn oflthmnommm@brwaquenmp tEolto@lag @rphemsdéchbroform

exffg el Bped AR Einano nor e b lShE i S ol B g

reRPQIdRA i §taRRGIAte! IRdEardléss OF (Rl exastioth € tHeprombivAtengdate
be isolated fromthe total RNAs or directly fromthe

cogsm;ﬂt Gss. ,tlmea%BCR@mél@t/ ey blteat’l?%dq‘é%ﬁiqr ﬁpnﬁﬁlct)Kﬂleé" Atéep
trang qg;ﬁﬂ%sregc ton'i Sér?otn':ngg ot %@%ﬁﬁg&&giﬁrﬁN@l \!vf)fh transc Cﬁuon

aval rom-" e.
blﬂfe?m&hM tlg@enc?pbm]ugm GOthEMgCEh% Ve spbmﬂhsc;r%BMCl [T7
t t i ngl udj
ord g o1 394 0A SEaHeL, PHTEP 0 T DiRG T B sPemiine (5P,

dlﬁﬁ&ﬁfeﬁﬁf Rfast ARRlitcte réaaﬁoﬂhle ?thﬁlnb@ﬁuﬁ¥@sldé‘@ﬁ)hosphates and

intercalates into or otherw se associates Wt
cithep$pd, iTFcbr (MBsRINAI polytnedabe et fandiEoln aud1°€i df ﬁws dksired to

ram Al 4h6IRd POl uGPRRICs Savtising BNA svishela T ganthe ifled and
lal QH@'T?'C% 53 1&Y\ﬁiehq}? ki hQion MrixGre | BABOORSIn¢INEe, for

ugene, ers known to those of skill in the art
examplealﬂsorehanénﬂadgoéabelm Thfc@h%tthmgbt@@éhﬁn tswgvedkbei n.

d d
b LSR5k bhh RBHA Pul iy LT bR DRAL k8
pdNanEhiL kikwed Uy frBMpAdtasm 48 quaedtefisesf thBRINA heg | Bpel

wi Il beé incorporated by attachment to a | abel ed
abserphenandler by clacttiphordsibeand yiguahizatien relpvatodiesm signdards.

Pgh%lertageeCRamm 4di.ng enzyme. Label can

PCR provides a well-established method for rapidly amplifying a particular

(@]

DNA sequence by using multiple cycles of DNA replication catalyzed by a
thermostable, DNA-dependent DNA polymerase to amplify the target sequence of
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alternatively be attached to an anplification prinmner.
As taught above, a | abel ed nucl eotide can be a
w0 bwonsseent dye-|inked nucleotide, or it can PEI/ES2006/043502
intrinsically fluorescent nucleotide. In one
enbodi nent of the nethods described herein, a
. conventional deoxynucleotide |inked to a fluorescent

infgpest | RCR seqiireRibin DTESRnes Al? Bisshpresicoridssauengs & bg amplified,

L SELSREIRIS MAE LBt ol 30LE i
DNAgiogoterdse, deoxyinbopueledsabadpliosphategmrtefier, and saity. ces.

Labgl a peLynuc eahifies, pHal sot 06 Ga0, SR eBe ol 355 335,

inédrb&at%lﬂlthere'fﬁ HOrESRAN adwen b §ely. pas MRt @@‘ag,g%@, 4 438193

are well known to those skilled in the art _
and B0 d 38, eachrpp Masclrisnlsoendaspmaied heteirebHeafetboek Refaction

FlLuar esdent Pr.abes Resear ch emcals 6th Edition
copy T LR RS OGRS PR SeeqEe Santsgrkgsfirted
or QeREhiAZ24 Wiflr athinifiued f apbiimeithtion BS 68N6f SHRSAHEII in the art.

sel ected for conpatibility with detection on an

Nynerewayastatioapen therbpsie|teenns o lalse dapyndp thosa pfiskil ir therits

sho e gl A

o DS BRI o PR R B8O bl
anselingdnel dxltareiond s melidysale fuanber s cades] afealimsddadcatibhgsto

can be found in am)n?f ot her places, U.S. 9glf’i'?nt,ent Nos.
the;stzBgenay seqUETeRsgisg 6Iice); Fnealye teparagire gl timingrare 162
defbrditidd Bafh byt @icidRy withl #fich %gy'riréer@? dugttred 10 a1 5%

5,750, 409; 5,066, 580; 5, 750, 409; 5, 366,860; 5,231, 191;
tergplaeGind 3be dépreAgt mzMatdh thads B tokerged, Ty abilty36 9piisaze
oGRS oo Rl A e B P
ordiByiskat inQRS a{OAR HnABARQ 1 3R A0R206 b PREHORPE; anBUNOPE@Mhost

Patent EP O 050 684; Sauer et al, 1995, J .
ofteh usrde Judiat derbiturattalyo2e jenirdae etoledules mbagally drouks at between
A LSROES « £0or AR B I Ul b B o

! . ] e . . o .
achERGAR AP N3 AL AR RSB AR
determimed ys diddussad and@l Y0 sstbndSto 2Muhieesy, land Bk tefsian (i72°C for 30

carbonyl groups, for fluorescent dye |inkage (see _
Secpags © émlnl#%ﬁ@zw@fmal for lien pPHBEESe i REP 98_3911 By thegrewill
kn?ﬁ%a gﬁ%ﬁg’dggngg%@%@g %{u{exlﬁgio 4%@dzt'édﬂ’s§8m@1€eﬂ fermostable
poljinferases)ofIDapendiag @pon thedatchdodyush of die product, a final extension step

s DO e G800 3 LRI 9% S manhe foffowed by
| $ ' sin F3S (6 -
an SHATERIY RV Wbl IR 280 1 P92 (O 0 oo -

Polyididsg@r of | uor escei n), Cascade Blue(tm (CB),
am nonet hyl coumarin (AMC), pyrenes, dansyl chloride (5

A wide variety of DNA polymerases can be used in the methods described
herein. Suitable DNA polymerases for use in the subject methods may or may not be
thermostable, although thermostable polymerases are obviously preferred for the
embodiments using thermocycling for amplification. Known conventional DNA

polymerases include, for example, Pyrococcus furiosus (Pfu) DNA polymerase
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di met hyl am nonapht hal ene - 1 - sulfonyl chloride) and
ot her napt ht hal enes, PyMPGG ITC ( 1 - (3 -

WO swrksaeyanat ophenyl) - 4 - (5 - (4 - PCT/US2006/043502
met hoxyphenyl) oxazol - 2 - yl)pyridinium bronide),
coumarin, fluorescein, tetrachlorofluorescein,
hexachlorofluoresceln Luci fer yeIIOM/ rhodan1ne

(Lisesthrersyet ale d PAhkrargxHiSaAnragided)s Stiagpgenadyyr Oéfewwoesez

ISR AR Lt PI90E S 0 15 provid
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K@%ﬁ@ﬂ Zymass (Gak3z ebal 1RG7> Ap)eBuvizen. Migke @it & €34,
JDFS3 W&Béﬁfyhi%ﬁa% ?RSﬁttﬁ&Mo&% p. ‘?fﬁ?fFeé Pa?é?l% {nkﬁh% 161 ‘%\@(ﬁt

anal ogs” o Pat ent 8,132 are o t hree
Olmﬂaﬂ’ymy@e& G@A@ (B5Be2) Bde pbiym&aiso (pdso eByrred as Deep-Vent

d | ags: cl eot i d d .
DG RSt GoepaCrarahal b PhebiSadnptanal Havded by
NeW‘Eﬁ@aﬁ&Bidlﬂﬁ? UITnfOPNRAVolhetabeifrodh Brebhbplile Ry motoga

anal ogs of the common nucl eosi des capabl e of repl acing

maning; aripy awkabing, 1§9% frre bYdé Resn3 enBAaprayided by PE

S f of,1 des the
e L e E R e T
praidedipr Raedte Mﬂl\té‘dll&ﬂEiohﬁamcal@)j AleohDINA pqu!rﬁeease I (Lecomte
@ddltlonal chem cal _or._enzymatic é%facesses for their

Bosblefen; 198hd cdynuclraliderzess hbe 1 9@ 7 BNA palymersss m
(NbREHOM G GPS ‘?S piggﬂéﬁﬁ %ﬁtz?f 58 abdha Bt dﬁbkﬁ‘ DNA

occurrln spec ‘f1¢c conmpounds have
pobnamnasedbﬁfan&ll eda all | ]r99& Boc Pdite X callloSciblJ 85895131212504535 e

ds ch hav een,characteriz rdln
il g e R R R R R
r
Ay g

reagy @mailatde frgnzesmigoial spheces.aBnidatlyn guidants fge thegise of each of
m t.ed t

L i
heflP B BES St B MelP S B EE prBrrBaiBl ot P ghtes
prodingd pgsturbthetemer(ség %i%x@i’dgﬂ/e ined e alkashi cOmdand other
Fornycin), the prototypical fluorescent nuc ‘eosi de

SOWE# og, was originally isolated as an antltunnr

ant t

o B A FRATELE b5 ) e 3 RSBy e
polyiticBBe 98)! oflenl be bae of muany pélgmerases commonly used in the ﬁeld and
commercially available, such as DNA pol I, Klenow fragment, T7 DNA polymerase,

and T4 DNA polymerase. In applications involving transcription, a number of RNA
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identified as 7-am no-3-b-D-ri baf uranosyl

(I Hpyrazolo-[4,3d] pyrimdine)). This antibiotic,
waobiocisdaes al so been isolated from cul ture brop¢EUSI006/043502

Streptomyces | avendul ae (Ai zawa et al. [1965] Agr.

Bi ol . Cheni. 29:375-376), and Streptonyces gunmmaensi s

Pl s e o PR Gt RO TL NS S RESeo
RI@ArﬂnoSﬁxi%iﬁéé?C@th d5ncRI8Y A8 86 SulB pdlyfitedseosintiesdiboamonhy in

fou n RNA f_lr omall sources. The other
produat titdratyrecandun gemgalonolpedardhielosy guisleswHchias SAPETNELH
Ai sgl aﬁgtg from m croorgani sns include formycin B
TR etPHt . [1966] Tetrahedron Lett. 597-602;
Al Z 3Ry bradés. can SttiEFbrateEbe BN e @f, MRlorestdPimicleotides or their
Antibiotics Ser. A 18:178-181), oxofornycin I? :
anglogh idpingsiarhesis of pebmaplegtidest iSBe.tg-ddavling ejal., EhyPatent
% 3 i biofi ) ' _ . _
NE et B e EhA R e SRR i B BRI 1588 by Taa s
dedif¥d69- 4674), showdonycin (Darnall et al. [1967] PNAS
57:548-553), . pyrazonyci p.(Sweeny et al .. 7 Cancer
Res. Asdesrbil ey he SmalliraonyEicHopraiteb B de HPRSE:
d %rﬂ;e%gmel]ein fcﬁ{‘ dRE Al e akred it Adhg sERAFY Gédetioh €5AR € and
and oxofornycin™B are pyrazol opyri m di nenucl eosi des
reagunitsamdess othecwise apecifival. Sysh oéagante and comditionsare well kaaan to

h hi ivel vy . i n di
gl Rl By e 5 26 st PSR PR PO papigeels: See
e. %qﬁfn@ %ﬁ?ﬁarﬁ%oi@,%ﬁ?raf;%ﬁﬁbﬁgeﬂ al., edye (19969 CairdiiteProteols in
hor ough revi ew of the biosynthesis of these co Ql.ll_lqu
Mmﬁmmwm«wmwm betwe%ﬁr«?ﬁnstl’.ﬁggs ng
iv: 909-916,. . i h [
ASOC I o B Ry RO SPhy 186, BRG L MEIRNGL AORH TS,
Patdnt A HldSBQ!@ZPIIﬂdAh@]h?im 81H1dvmk5> I nf(?_?9(§x] EI8EN i6n4§7|,:fIﬂn§ Journal Of
resence or _anount o ol ynuc i.des _are we
Njih Rerrarcir (O9RcP ay OB v el 5O HreedVath AT Skt HoaSs
11985 EhLRAMNEN Fh00) Pod WA, ABad NRY (A@37APERLE oAl et al. (1989)

separating indiv al’ “pol ynucl'eotides by at | east e

7. diliirf €hends 11826 domgtibgror e e 1 BB Peientat4 lankd 7 ak0§61 Van

BrgeoS0] Binaben & cal Profiope i uggo ROt Sotets,
B&iﬁﬁgemhr. $19900 G869 hAVE a8d So5Rkdkkh Bid Bfaldkd(1995)

nucleotides or base pairs or better. The separation
Biotachhaloged 3 0p6R864inder denaturing or under

A@g 7d {10ate 1i'3 or nat ive conditions-i.e., separation
e dfs?u: Jsgd shrapoie SR e e a eeBi s MaE fid
whS! @Chi PBuReldEihads iR of @ ihdgenghdeifiti faf @ ancleis agigl. n

smal | as one nucleotide, It is further preferred that
ontetaspensyranplificatiompificirar ik st axpressaspsibe fhamphfigation per PCR

hi gh-t hr oughput. its. T i e o o
SR E g e Bv LD R O e St o eBiccl ARRIAE 4 100% or
1.0 aiplifishtidnyeftich@awbildrefet toopuafest dabéing.during t he

cycling reaction. Useful nethods for the sep

and QnaryyilemenitetanRlifnalier elficney t&?@?ﬁ%@edﬁéﬁﬁ%ﬁ&d cycle
mgl;ib:eg{a?@ %W%ﬁggﬂa? int&ls8¢ bF PEROSERUCE rdaBhé a scf ARELRI Value

or e
(for example 10 standard deviations of background value of signal intensity) for an

amplified product. Samples are withdrawn at, for example, each cycle during the
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(CE), chromatography (dHPLC), and nmass spectronetry).

In one enbodi nment, CE is a preferred separation neans
whewalsaed t provi des exceptional separation of P€TTES2006/043502
pol ynucl eotides in the range of at |east 10-1, 000 base
pairs with a resolution of a single nucleotide or base

e S PP ST Yl B ook
ofaC by e(ﬁﬁlsta&n@@hlo&ﬁ& ofawd dNFE6d aAqfificWidiClemples, e.g., a target
|ncorporated herei n by reference. High-throughput CE

RYApanda sosmetitor KN ayill gisteaminsyrhether she amplifinetian sfisieacy is
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when the high %ectrlc field |s applied to the g
megspiae he fmolnt of aaplifiation produgt P@pubér fyogssrense mtsvsgféf or

Tatet ‘iﬂo%g(ﬁ)rﬁfcﬁi aPfucBesSRR! clry}:lggr, )%alc?laﬁhg Qﬁ{] 1&402 c&gl’ﬁg ?P]Ju fsoﬁlngla

can ed In capl ect ore
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. ti rr% @v\/n chis escsentaffg f(gir ?n gﬁdﬂﬁr%?eh ut eﬁ%iﬁsex?esptfor

andesertéareat, delﬁtﬁipn @RI to B@leeatp hdyﬁen@bmdlffcrcacm in|lenggh relative

lnst.an det ecti on of
?t?/est%legggvelr%gseéé% Pﬁbﬂﬂ&n% 1%’5% ﬁﬁ?l%gleéoml i cated by the
scatlt RikinB¥n @hat thedhesenco BT vdroup eb ity ih e nabkic acid sample
capi]llary walls. However, a confocal fluorescence

PIEGEAgE 02b ARV GRS HERSHOR gplifiatiop.esiimiensy. dirpadvgniaggpf the
me%f{c?&s%%&ﬂ%%d LG Rd tgs%alﬁ%h coglge 'v&i %ﬁ%@ Y be%& the

In one e escr
effeersiyrof mﬂiﬁcmdnhd baﬁothetco(npetetor amb’(aygetl Hnn[bhdfdnscff)r any given

ofPRi- S BREcRRG DAL SoEReu PFHIEHELO A Be® aBlcare i

geh @Bl &t Bcfsthe 28RRlibA.1 TRIHAN- teﬂcﬂo ?&chg e 1 ?rli?é g
di fferences in pathogen | evels nay be nonitored during

inhibigion ofieHisient amnplificationer apy or the course of
| oS uDDI essi 0 rather than the exact copy nunbers
omﬁéﬁﬁvg@@g‘é%%m fc target pol ynucl eoti des
contAapdiBsbenpecific target polynucleotide of the present invention may be
single- or double- stranded, and it may be DNA (e.g., gDNA or cDNA), RNA, a
polynucleotide comprising both deoxyribo- and ribonucleotides, or a polynucleotide

comprising deoxyribonucleotides, ribonucleotides, and/or analogs and derivatives
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the sanpl e being neasured. The detected signal
strength follow ng size separation can be recorded,
wo en7esanpl e, for each of at | east two conpet i POF/ESHNE043502
t he pat hogen specific target nucleic acid in two
separate sanples and used to determne the relative
rati Q. of the target polynucleotide fromtwo sanples.

thergple SN BeIg 0BG @n@eﬁ tmpeproyiae sheilevel of exnresion s Arae gedce the
N
R BenfiL Sk AshokRIENSL L BRECRAC! W |
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ot her .anplification reaction may be. separated .q.,.
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a?ﬁ& AR iff ﬁ?fMin e BP@O@E&S i RRdEB AR P IO U Guide to Methods

mtation, el ect rophoresi s (such as agar ose gel

ané|Applicamng I(Iamsgt ab,cﬂupaa; Syllnbmo&@t gkl suptae Atllsld:p:m ot ds sapra).

A Rieh BEagh o e St ok e U A Pt Bictods
inek QASly§ib, ff@HB&r@chﬁRS) ﬁéa%hbfpﬁgﬁﬁélé&[@ts by n(e%wda s@6h as

mass spectronetr and infra-red

phgrpé/@hlom@ﬂnyxtr@m@nwe@mmm r,chspradiogiaphiot Ofien.rsych
mdBSE I @iad #éﬁé 3 a %%eja%fy%ol%@@c?etso pge%! I)pitat%a m’g°' RIS Lifianol,

pressure cC I onl Ion mass S

and) @dsaspichd&d @it dnCapprapeiaBiffey forl A6 APCR «ﬁlssiﬁll‘illaﬁﬁsactmn
ELI SA), electrochem cal detection, and pelting-curyve

anally g?%am %Ppélmen%ggo SHReTeRARAEY spesil ﬁ@ra@é%olw@otldes

sl 35 PR VAl f 26t aGgon, (Wi

enﬁuﬂmwts, aphraliyl oditpatimogeh sﬁomfbéargéttpﬂml&ﬁﬂﬂw meybe

Sci.ence, 246, 1585-87 99;H ehr t a

amph AR AP Sgde SPaD i SERERE) (s AloR neie a5t b &
d i

Vel D R ec poreply D S%?‘t"b‘\?v“?‘i? o $AGE individual, ..

to sijultanesfusiy scegion fwwsmuh;ﬁw ofpatoggnson amundlmd@amhqj@ by
1nnb§%o§uy’§‘?és%§ %ycoor}qn%uoﬁ) v, a?t | ﬁn tllfohg 4 Fr 013% pecs CU n?OHed thmg

the%ﬂ&hS&s]de(s&ﬂl%a)ﬁerelhn recent years, the devel oprrent of
an ionization technique for nass spectroneters known

as HelepsHionIgLiae apy Gosuisg €80 pHhpm SPeviftatgch nolymlegtides,
or R‘fi'r?ay comprise two or more pathogen specifc target polynucleotides, up to, for

example, 15 or 16 pathogen specifc target polynucleotides. The present method thus
allows for simultaneous analysis of two or more polynucleotides in a single sample,

i.e., multiplex analysis.
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generated considerable interest in the use of

time-of -flight mass spectroneters and in inprovenent
w@boovlosi4s3 per f ormance. MALDI is particularly eP¢BUS1006043502

in ionizing large nolecules (e.g. peptides and

proteins, carbohydrates, glycolipids, glycoproteins,

andol.i gonucl eotldf (DNA)) as wel] as other polyners,
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(OB} JbRAR s el et § i FoieBL b ffiea o 950

mlabdd®50 mil DAVIBas &ddyd. ot her w se enhance t he host response

the pathogen. Depending on the type and course of
nmkﬁxma@m d &g, samples avsfsubiested th eentrifugsiom by 1§eniasat

ress din |nn 0OS U re ati e
1288 <2 e SRRy o Rl RO R i B0 8 n e
prsasﬁdem&ﬂol Vvl DTS RERKTE Say@EdEo e 9 GBI AT WisbRition
at hogen specific mar Ker of interest, allow n

055 0T e R TR 0 Opesponarc.
I t :
ARAPIRY r6Rbr TR o RRMIROAR Y B ERteY ofit i), T bgttom
of ﬁm_&abaj(eoxlm‘auﬁ@ﬂ?rm\m :pa]:letly ﬁlplzbﬁd(ﬂﬁlh FO&Iﬁ%l@dtltcELﬁt% dndgh&ibated
ac n or ro I.N eve | cCa a a ogen
wﬁ%@o g?ﬂ%?@@ttﬂoé %Fhed%ﬁffnffa?ff 1 HSHF TEHEDTHEOD DoGER (M
ED@LQAL tdﬂff%'(%lv) S&k%Eﬂgﬁdg?wvﬁib -MiE) JcéalloWéd&;%lH%q g;aéﬂsﬁ)%%t e

The tissu amage results In Ion’o
Rl\b%pcliﬁu a‘hﬁmsnhmgrmmmnsn mmﬂacﬁed(séqnéﬁtmlﬂpewﬂh asmd:1

ph el ERE oAl r-BS eraby o B ethy b7 ikeBEPieasiid slobe

precipifaitd byARPLOTREL oPﬁM‘H@Ymn Lbase, m 5tzh Sndb i %1&3&%%0%

and those invol ved in homeostasis. Lipid nmediators of
ethppgl) andrasuspendeddn PP Gowater €icgvdnietal., | 18R IBiotlsmeistra i :

525%’&& el et

Alternatively, RNA can be isolated from tissues according to the following

single step protocol. The tissue of interest is prepared by homogenization in a glass

teflon homogenizer in 1 ml denaturing solution (4M guanidinium thiosulféte, 25 mM
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activating factor. Proinflanmatory peptides include

hi st am ne and serotoni n, neur opepti des, and the acute
w@b@ses@basna proteins including Creactive prBCEUR2006/043502

serum Anyl oid A and fibrinogen. Proinflamatory

cytoki nes include but are not Iimted to TNF al pha,

sofe cgieott T4 & Wee VPO Ne it pEoaoRisdistue.
FORRPHIRS IRRAGRAALNES S 5. 5y RSPREASBHERN b 01

| vel opnent of an infectious di sease caused by
sofimfreasteiats pbly4,0dnml waterrsateraget phsgelh sndf.2imt addskt i n an

e T T i R R
ad@i?tioﬂ%‘f%ac@?éoﬁﬂ%@ﬁ, £ld inBhish&Blor 1908h &t 041 tSaRRLN@ERAPSents

of interest are selected froma group consisting o
havé beswesldedaThesdnaple oy separated byaestrifegationdgr 2omiri a9 x g,

490 it ot B eabOn RbF PR an A0 s sk ey oaea o 20
m%*d@g “2@“%&1%%@5 bgg%ﬁtriﬁgalﬁgﬂ S8y TR fHutds Gt E@bb@&%, 4 °C.

hich are indi‘cative one or nore pat hogens "0
Thenteiltegt RNWsdllet 13 didselvpa ih0.gent dpetniihg colotiok eéraasfeand to a
conprise nucleic acid, proteins, I hari des
migreihes gy precipipled by %ﬁﬁ@d@ew? Ravhbef i8S Bapropaal foreap
. ” ' . ,
i i R e et
peletibogsng iaf70vn¢tkarsdried, andrapbendedien 60-206 ai DEPC-treated
%uantit is expreossed in terns_ of the c_om number_ of
waleror R Giregan Vst pBS (Fdrmeaynskianst Sagehig k78 7o Angh Biochem.,
16251'58 e. In the above nentioned net hods of pathogen
etection in a biological sanple, the
i nr RiscadrpageniszZedisphating tdtal RINA s ark cveymérciely wviikble from

asynptomatic_for an infectious disease. The | cyl at.ed
VAR QBT IPERANESF: IIOH@X%@%‘?N%#@%%H %@@Wéﬂ&?ﬂeﬁﬂ EoladdaTatr
ZOP?%QS?HQP&JI‘EMIS%HH@H@G{ ArcRPuL VERRIBAVIRY, CAECat #

1 hood of devel oprment of a disease resulting from
KITA2@2)t RdieadyProbest Miei, blidiyeneMpai Kig Qingen it #44128. one

f in det I ni i f ent |
t heraper PR TR REAEDs gl wRRH P PEHED s or
subR§h&l ahAME QCO MR BViefRdrapadriptioh, TPbtheAEmbaligeatsf MRINAs
n-determning what, if any, alteration there will be
[

| a f
can he {detatedefjordhe total iRbMdyhosdipystly Sty therspraplardhtse fppeeverse

| 0 I . . ) o
o SRR AT SR S0 SRR Byt Bl R b
fronraun o0 liggree8RNA KitsgQagpen, Cax # 70922f.or ement i oned
met hods of pathogen detection in a biol ogical sanple,
the one or nore pathogens of interest are assessed in
a nul ti pl exed assay, and can be assessed in a panel of
pat hogen-specific tests performed on a single patient
sanlabeled INuoleetidspect , t he patient sanple can be

selected fr th QuUp consi St.| bl o al iy
nd W rphO s eI S e Brmpeec ot labeiincltHing.

e. PANRELBINRL. f InConBBEHRS, $he ARorBRITRAIRBY RN YE b Mbel or dye that
anti bodi es specific to each of said sathogens, and can

intesalatasfintoree gihenwise gsrogiates ofidrumplified lyslouleleesiigadas
nu&feicPlcRPnGRRIRY toogf;ive'a Qfsfg%'éf. Bite 5%1% NSl inTsjElgh embodiments is

SYBR Green (e.g., SYBR Green I or II, commercially available from Molecular
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noni toring can be for exanple, at |east once a nonth,
or nore frequently. EXAMPLES Exanple 1.
w@rdiogom4s63 eot i de Desi gn and Synt hesis. Pri nmer SPEF/ES2006/043502
sel ected using PrinmerSelect software (DNASTAR I nc,
Madi son, W) based on the followng criteria: 19-24

ucl eotides i Mel ti tenmperature (T
Praps gt ahisene, IR} Ohertimonmith Hogs SEREH Pt fitlatsa s
endPN R iH HeAHELHIY dBErivEd IRRIH EAGSAMntdgd WithR Appidash is reduced
avoi d| ng self-prinmer and prinmer pair formation | onger

costhralatlze todhe um frisasmple( lageled mnglemqweklongthelemgé@ay also

v 1 R B e AR e L B bt

or nfclfotkdeAnaP@thateé £ selistraerfer the @o@dﬁﬂzhrigrhnzmbemhba can
pri mer galrs are assessed for dinmer forpnation in

altﬂmlamw % atiehed to o pplieatiop primert s &ughhiteyeca lehgled
muPRbEIY +a%|be% ﬁ(fo%ésc%ttdéreslh&% hﬁél)éot &35t # Balbe B Qlttjﬁ‘r‘s?dally
per nole. Furthérno

ners are’screened agai nst
fluofegeent @delvetidet ThhAe émbadhmt ¢ G enciauils dedTBEY hdmm g

BLAST search p to eI| nat e r
CORYSHHPRT @gwr{hlﬁfeeﬁ% mnladdn a 0&%@}@@% bﬁuSﬁgE f‘%arvﬂfﬂggg
exﬁﬁﬁl%f BF sohPe GRAl 1RSI EO hledREed h AMbLR 1. end)
ogy to mammal | an pol ynucl eoti des. Exanple 2. PCR

Arrpl’Ea‘hle:ht Emmnplnsloﬂabeleénedtqtmsof M croorganl SNs. A

RNA t en‘thtte‘ophomcI@;gmled

prl mer Elupteﬁcmml-ﬁ dCIBuUM of geHe speC| fi CE@@R éﬁd%TPs

A A AL o o

UTIT |JT 11T S11F Dp LTl Ij |9 pa aUCl U
wi th FAF)I“%’EeS%Gme;H%)HﬂgW dified|l X Strat g&:p %FT&QUTP
DUT &7 Fibichédiallz SupgPe O RT-PUR K e anefiyROkRAle -6 — dUTP
0.1% Triton Xl QO 2mM dNTP, 1 MyCl 2 andj_

of StraFla@@sq:qm RZ’adGTG’Strat agene, La JomeaaSI@!Sb 5ﬂdéTP

;nuhg:r alv B&Iéé%evﬁievlggsgiﬁ ;F;SJ;:H ptilo LF%SWM”EP ofpojnes 5 - dGTP

' - y " yVC U WA, OUJd
i nact i vat eFpL Labeled Sanpl es arle then PCH AMRA hagﬁled
U U C J " '\V U —.-. U U ~ 4 C i.. AL U

seconds, 600Ef¢§ 0 seconds and 7ZC for 1 i

Whi T eranpi avMp dcorg he first 72C ext ensi OnTAMRAT—dCTP
t hermost abl e DNA pol ynmerase (Vent exo(-) (New Engl and

Bi ol abs)) |F84Mddie’dl“P After 44 cyql es of an‘pTAM%féhWP
at+ cruot-s- f are Hrreth-at ql Y Txed—v
forrram de ?éugt (h%ﬁifhe reactl on. Sarrpl es ar%%y GdTP

ped OeLOW "
(] €
i cation pro :

tenpl ate a Hod cop| es per reaction and '
ROX - dCTP JOE — dCTP
ROX - dATP JOE — dATP
ROX - dGTP JOE — dGTP
T ReGLabeled | RUOLabeled |
R6G - dUTP R110-dUTP
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pair of prinmers (0.25 uM for the control tenplate are
added to the reaction mxture prior to RT-PCR

woe@3mesaes of the anplified control tenplate i nPEDHESV0E043502
of m croorgani sm-specific anplified products is
consi dered as indication of the absence of the

Cnnf\vaj: nf_ mmloc hyv

DPCEI TI b LILLI UI 3 LIDIII TP L9 | \JII U‘r—sallpl
capillary ePg rp'h%re5| s. Threg ul of the M edGEP

added to 7UR6@T—c Fpram de contarning appr oerﬁtOe dATP
fl uorescent [ abel ed DNA size sitandards (Bio

Vent ur es, I\/BﬁGr-edﬁs’BE)ro TN) Sanpl es are hed&110 - dGTP

seconds tlBJ@nnsé{ﬁarMEB at 15kV an PCP4 polyhm N&BHATP

a h ~ a ad e
O < v A cata——o aat—y c G

relative areas by Gene Scan v3 7.1 softvvare provi ded

W t IEh&8sdeRBdyeuliBakd nlelediiR- c%h%@ FnBER RIR LR ercidior

reverse transcription, RNA tenpl ate and RT specific

sopfciegy oh@b@l@mqlmctﬁorlde&mmdad@te@lsw be pepagt pyenylof a number
a 7(}) O mnutes, then put on ice for 2
of?%ﬁﬁ}o?a%e g?I fhal concentrations: 50rM Tri s- HO ,
p H $lﬁore§&ﬁM)@usefﬁlTM d%ta%.le R84 M1 kfbvand tﬂbﬁ%%kﬂled in
ng/ M BSA, 20%trehal ose), 160U of Superscri pt

ﬂlmé%d PRRRPES eamplanesyhedonadi W&ﬁ@ggﬂm

ang:?«%egg% % Eh%gg %t‘a(l)tﬁglﬂoﬁfﬁl@ I{h %@!ﬁ? ﬂ%&e&é‘iﬁf‘ﬂ%es -IRQ: 1996

(ISBEOsHO2P40-6+V)pr oceeds at 45C for 20min, followed by a
den st ep at. 75C. A second round of reverse
tr aﬁﬁeffﬁr%i egsbonh By eATe Selfstr 108 CPMPRBIHBHiEh eicgting on an
auithshitdd QPi10ky efebir &fl’Bﬂs‘ls %% %Hltﬁué%gﬁfd%%?o@rf‘agﬁzr}@golvable

denaturatlon step at for 2 mnutes fol
ang mot memﬁc@mydnt@ffereewﬁh skectrophosaticigpalysis. dixamplesiod smtaa(b le

h ddi f. 50U SSRT |
effffiodt tlled BE uECH det <2t 1Rl KEEPY o 35 SR aRe elEr meresy' S
PaestiNo s G5, 409, 5366 k50m 03 919165%@0 @f9t eR4MbEN @39‘ 39wl

concentration of 0.07M Trrs H 75 1s added and thé

4,48 503, 88.0B S, ¢5fﬂe4;f’:¥at5e%0f989 T, rh09 206613 5,750,409;

5 PR SoVL00 SRR, o SSRGS 45,351 89,

5, mt(ﬁﬁgﬁ ,a21,CX); 3}43]]‘0 (Fﬂfﬂf’,lﬂfélaﬁﬂaﬂgﬁd534 NG, BLBXZLWU§5 G5B GBI

t to
5450 SR T T Biblictians ALY /f OsTRGTaR- 2D BB S oy
EukdbeénQPhteﬂ@iﬁ/b ’660 %8450:%%][ al 5@”93 ”%NF?AﬁJr%%E fp_liﬁ??sﬁﬂdLee ot

consi sts of |ng first stran
al.{ 19927N89], Az@mugm 247151488 4Ty emzrmmm addsIR GLIR6 :

strand r.in vol une of
21852005 ot %&%S‘WOWPJ%@H%&“HH iF et og 1o os0C
and NudRBtii & €ard MBHificd (G HRAM[e f&hﬁoﬁ@l%‘r&hﬁn such as pnmar and
denatured at 95C for 4 mnutes, ranped to 37C and }é

secondasy gunrss by domaylpeityprad setony! srolepsd for flereseerd diyo hnk@e
(segk}gglelﬂcubat ed for 0.5-1 hour at 37C.

Table 2
Functional Group Reaction Product
Amine dye - isothiocyanates Thiourea
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Sanpl es are again purified using the Q Aquick Cel

Extraction Kit from Q agen, (Cat. No. 28704) as above
war@7esdapect ed to PCR anplification. The reactPOIUS2006/043502

buffer consists of 10rM KO, 10OnM (NH4) 2SO4, 20mM

Trls HC (pH 8. 8) 2mv I\/gSO4 0.1% Triton X-100, 0.2mM

[ 'Inl | o I‘A\ 204

d 5,209 \g sotut+ot St rata
[fgé' ,e 2U Vent or Vent d@éofuc)cnﬁﬁﬁ{?@?t%er ase ? gxamide

Eaglnend Bi ol abs, Ber‘ﬂfyé’»sﬂYPonM &M § P of ] mpl{l%nagnde

propriate priners in which One was | abel e

ffﬂi}@ﬁescent probe Théysaahdbl@dies denat ured aAlK9Ehine

UUI. pri-frers—and—enzyne m-Aut-e—PCR priners

are “hen added, and é}ﬁ%\ EY‘E?%‘%‘?? continues [figydragones

et onal 4 m nutes dﬁ@pééfﬁlbé%ﬁail@& Was perg@fgg n%i

95C for 30 seconds for 30 seconds and

Aatenree for 45 cycles dy/@ﬂtar‘mﬂygdmrc&se I s addegdradinee

T nongTup to—the—fit+st—72C—extension—-ocycl %—-Aft‘:‘r_ 44
I&lt(fjgs of anplificat By - ﬁPmF?lroughout t he | Alkylamine

AndHyfEcat i on cycl e, a4 R4S O ) WeTE ﬁﬁggg&%‘s

d imediately m xe th formanmide to std

Pdddden. Sanpl es \Neréywhymblazm:escapl | T ar|yiydrazones

I:\(:\rml 3 PCR

I ao d ul | U\_u abhove T -
M‘hyﬁug;?: ;; ;nd Re ‘ﬁ ve 1 stbobydeides, of Hydrazones

Mi¢dhg@e gani sms A Oneayal EfyiRdg POR detectior Aﬁi{ylamine
usi g gene-specific pringr

thléﬁrplyut}'ﬁne a tot al v@amlpﬁﬂydﬁﬂ) or 10Qul, M&hﬁﬂaﬁhﬁ)mne

ronect | on m xiure rnnf alni nn

FE@‘E é‘?' §agﬁu§¥ b‘(.#}éﬁ SPB’EW%/ al), 0.25ulilgnthionine’

n croorgani smspecitic PCR primers (one primer—of
m cr oorqanl sm -specific pair |abeled with FAM at &'
end)Usefilfwrdphetes| clBde did genmt BiiRER DikheRed™ (TR),

L AR R o Bideia e i neomsisimy

caﬁiok%&&@lralﬂtcamwoﬁﬁhﬁ@t 08208 Greéh™3oba ¢ -GOE (?n 'Yarboxy -

verlaid with a mneral oil.” Reverse transcri ion 1S
ontighlosy- 317 4stimetorgiarescein) ¢asieBBH(6 anrobxymethylthm -

t { t S |
o g:gl ?ﬁg%{% ﬂloa ?ﬁ‘ggéﬁum g%n I\é?‘: gi‘lleTﬁTﬁgs’stl ﬁgposs
andldomgthﬂesmnﬁnﬁémwtmpﬁ&@emgﬁschlcﬁﬁﬁ@sf—Or 30 seconds
di %%1720(: %11 ute. While ranping up to the first
inlhy lagimsnephihalenes bt silfapiplprdrlandthes opyththeleses, PydHRO,
| ab the DNA
T o oA Rael § T (i pRitd 3 -

e
yl)pmfiimlﬂa@@mlée)mmrmpﬂuemsbdm tétraeh]mrdﬂmﬁexamﬁ and
e T RN TN —

Cyanpys, fawawm aﬁcukoat i @é&%ﬁlaﬁ&?ﬂﬁ&%?ﬁ&éé Mﬁiﬁés ‘[ﬁ%}e%e‘n?d
t he _end of the extension period
rhoimd%@e@s descrifredifon whyiD, R d.oviet . (199 MR Bbleutiootideop
r IO zed, by c I
R A Ao e R TRl e S P P ook s Got aatappord
anda?me ncme@ﬁsﬂaappeémuﬁa@ﬂ AfsiE DR uAdible Spe@luntlYcH R thakd ur e
of . ;
ultraviolet or infrared ranges. Suitable fluorescent dye labels are commercially
available from Molecular Probes, Inc., Fugene, OR, US and Research Organics, Inc.,

Cleveland, OH, US, among other sources, and can be found in the Handbook of
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reacti on conponents a control RNA tenplate at 10-1000
copi es per reaction and a pair of priners (0.25 uM

wo evo7ob@exontrol tenplate are added to the reaPCT/082006/043502
m xture prior to RT-PCR Presence of the anplified
control tenplate in absence of m croorgani sm-specific

FlarTIJI i fi d gro cts concs_'%ggﬁm%éﬁ%%? foghe

MERBREFroBYs, W'l‘%@@ﬂﬁ‘h@%ﬁ@ﬁtﬂb@?' s. Three ul of the
sanpl e is added to 7ul of formam de cont aini ng

appréo iﬁbﬁladelutheqmeewéﬂ tinh ﬂlellijdeie@Wbedlhz@ms ghidas as

Bi 0 Vent ures 0 S
iy R re R g R RN B8 o 23 rscpoe e lnt
nulRasiiE @ﬁal@gsmsldb@drﬁbe@ i€ TLY. PRkt Be| 6,2681382 UAR BitirbtHB hereby
Foster Gty Tfheggll es are inj ect ed at 3kV for 20
r

inepsparAigd bvﬁef@regg@é ozgscars eyalegs eXtbe Usd Raient NoaB268,132
G s 68y Lo BB TR e gt

(OMN-dratitidedtitRtand m@ﬂéazaﬁi&ﬂ@tﬂe ahylsgss: ARRek &Ietse/anmﬁaiﬂﬂs have
areas correspondi ng o tar get m cr oor g?nl srrspem fic

thregieatureniar conanes): do they g staictgglanalagsiol the semmearnysieosiers
ca? ¢ &F I%ﬁlqgﬁl%\/ eﬁx&ﬂf&&ﬁﬂ{ng rﬁ’éfeﬁgldes %b %ﬁ% o MehdiQfp of

e eac I's ‘extrapol ated to a rary threshol d
sytbesys oﬂcﬂtg'mnndbaidee,eZ)fth%oare aammllylﬂudrss)centozvhmnl axulted by light

of i AFRrrigte VeeTenary A AmaD tot raaint SaiERntl S gL G P fhatic

proRERE dr8héir ﬁé‘tleéthfnahh@@) B 4R s Ng\&ztraﬁ&%ﬁrﬁpfraﬁ‘tﬁ@ﬁﬁcleomdes

detection of Mecr oorganl sm R using ta

gmﬂ%ﬁ@@uﬂie@dpﬁ nperalyseurimgd)Na. tAtderse ?Z%sne@rﬁc compounds

g GRS SRR L REENGL 6 2B S0 BB B RIS IR sALE

bebi etinrfvtdrized abéb@dihg fto theiH dlust; Strucfi, fcﬁém{cﬁl iikdhe, absorbance
concentrations: 50" Tri s- pH 8.3, 75mM K
sPAge epissign gpeaieCAnK methgdpf @wﬁnfswowyﬁgbwe%@@homw HGs.

S ipt Il RNase H Reverse
2 r?ﬁ%??g%asé?%%g&%\#; ’ini/l rogen, Carlsbad, CA) and
32U Tk lﬂklksi rruc(aétrﬂe amdeséitﬂs&d theiﬁX)soénduMdbm ié m)t lanited to,
t ot al

0 Reverse transcri pt.ion eds
uggesneXCasiclSrsties Ang Ghoioseat S o AamaloEe TG LA feeagrally
refZEer w’ias%mew WO FrodftyhieMahiRBestEARRElcbRlS %1%#&0

for 30mnis initiatedwth the addition of
onsmiﬂy lisolafgrbasampmitisumeraitiyinsis feomo theaultdesr@trates of Dncardiap

80 2 )
inBoR et T AnEhoBEE A EROKSS) i ipRhure
i affi | 0 s
i

antibjptiq,avhighhhag algsigen asalated amcylarehralis of SHeRiRmYSES on
; c .
1av%§1d19%9@%£§% B aéP[:]ﬂgés_] %%r?B?cﬂd@fg A3 L35, gesnﬁ*%g AT

i ncubat e room en‘perature
guinheRnss Japattse/Patasti ¥g 0P 8(Isdepdiia R 962 to Rigipoa &ayaln ol

Ltd.), is one of numerous microbial C-ribonucleoside analogs of the N-nucleosides

commonly found in RNA from all sources. The other naturally-occurring C-
ribonucleosides which have been isolated from microorganisms include formycin B
(Koyama et al. [1966] Tetrahedron Lett. 597-602; Aizawa et al., supra; Umezawa et
al. [1965] Antibiotics Ser. A 18:178-181), oxoformycin B (Ishizuka et al. [1968] J.
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(Q agen, (cat. 28704, Valencia, CA) as per

manuf acturers instructions except that 360ul of QG
whedo7es6463 added to each RT sanple to adjust fRCT/PE2006/043502

prior to extraction. Sanples are eluted in 50ul 10TM

Tris, pH 8.5. Second strand synt heS| S conS| sts of

A@%‘M‘%QE S5 a%g@%%d)f*@t@mps gléﬁﬁ“3i9)6mﬁ“éf> iBer
(USRERN9NE tsha{tﬁ)hﬂk'[f?fzé) B Rt @A 11\/£1>c%6g"2?679f2J gggx%o Jé}ﬁen

m xture w thout tthe primer 1s heat C an
(Dutrallpt 2lrel967$ PNAGeT : SARRE Y cagrticomydins (Sbeseal ot aid[]zQU?»PGﬁhcer

B‘Gﬁé'é%ﬁ%@ii@dr SR e teaBee % $10th 8T ARSes034.47).
Fotgsih 2ot ydiaB, hnd Gk'éfoﬁhyéfﬂ BCare ?%bl%ﬁy&hﬁhﬁ&ﬁbﬁomdes and

purlfled usi ng the qui ck Extraction Kit from

are@tagéﬁal eSS Of\@dengsn@@osase, andbloxpORingnsispddtivelyj an
PRSP e3Pl B o oBlaidet et pilobl sORRS has

noebespaedrtediin dlwlllteﬁtdra% EhopEU dheew offtBe biRaEithak &uﬁés@r
consi sts of 10nM K 100M (NH ) 2SO, 20TM Tri s-

coppppiglsgs availgileng 5@11 ctal 185 7Ditt Sntidotigoody: 9Q9r19|164\|The gntirety

g&% a, CA, 2% DMSO, 2U

of Vent %ﬁﬁkgg lg&rr%% M&mﬁaﬁbﬁﬁ %ﬂé‘% ol abs, Beverly,

Separatiorsardl D @adticf oftAvep el Brpdues:e primers in which one -
uor escent Ie IS

I d t.h f b
dendelfedy Taf ejsestg b Bistens ok ERe T PEHByREORS a1 well
k@R fhe BRGRARY TE IR YRR HIHE Taet@Rd d‘é?d?ﬁk& hefeiPEb long

continues for an additional 4 mnutes. Anplification
as hen i stapable of amaratglgnmwamdwmmamndmt thenlififérence
62C for 30

in BB R ol b o B SRR RSt o B
shom@pamlefes@moﬁ ¥EdequenéeniroRO2 YIFEINBY QuiiS o ®F base pairs long
quots of 3ul are taken for 24 successive cycles and

and h@f@oﬁ rgsptjormeiitinycieorides errbasppriEhetdhetie nths sebargtion can be
I
an'd@f %entﬁ{\ﬁi?xg%E qﬁ?e(r%gﬁ &B&ﬁﬁhg o%ﬁm cglééig&?f-l.e.,

o I'nt on of “m croorganfsns usi
separq.ﬂonfcm at performtddhonf dingle-es dﬁ[ﬁlé—ytrhrﬁh& mecledNTRB. anid

orefHBet (UG arAon PR AR USRS e RO IbRIth g ogrses as
sm&IP Rt 65 ﬂfclé&‘tﬁé Oft'i¢ ﬂﬁtﬁ%ﬁ%édsth?' thE€ gelﬁ)%attlgn gﬂ!i %;?t%l:tﬁ%n cam be

m croor gani sm speci f riners
dongNingf hi glarthiroughiiPforoh@TiRat mhGTilts acad tlﬁﬁa arboEmRpraneous50 Ul

f Brilliant .Sin Lve RT-
aetfeanihir ofintiEop S Fishing Tt hEb! e A b en fhgne
theQydfhglichétih. Xsehitl dnetHodardd tﬁﬁ@é&ra@d’iﬁmﬁ a%ﬁlys@fof the amplified
StrataScript RTase (Stratagene, La Jol CA) and

profucis ingdudey e n@éunléﬁd f%@@ptr@howls&p g CR@H@‘D’ letnoBhoresw

SIS &WE@F%%? WA SERS R B pol yner ase (NE
BI ohﬂlﬂ& émdﬁlﬁentl\ﬂB 3¢ SprefidrteBephiltibh HREeSKERhike iflgrodides
deoxy-uri di ne- -tri g@osphat e (obtained from Roche

exmﬁon% Sepgragipy 03 a@pq&)ﬂ@c Hees ndhe HeerPLatleast 1ER00 base

pairs with a resolution of a single nucleotide or base pair. CE can be performed by

methods well known in the art, for example, as disclosed in U.S. Patent Nos.
6,217,731; 6,001,230; and 5,963,456, which are incorporated herein by reference.
High-throughput CE apparatuses are available commercially, for example, the
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anplification is perforned for 40 cycles as 30s at

94C, 30 s at 600C, 30 s at 720C. 3 ul aliquot is taken
wa@roorioss4end of PCR anplification and anal yzed BT/US2006/043502

capillary el ectrophoresis as descri bed above. Exanple

5: Real -tinme PCR anpllflcatlon wi t hf | uorescently

e s e e

caﬁﬂlﬁfﬁ&écﬂﬁﬁh%ﬁ%étﬁ aﬁh@@ﬁ%yﬂ% Rt BREtruMELNT 8 @@ratioh

unl abel ed " m croor gani smspecific priners (0.25u and

(Sum@clle(gtobAh W/ ACESOOA sedesrd GHEY perieg @om Beeka® Ipsiruments

e iekon R At AR &P it Rt BibhielS,

FosRePCalyNCAY Nedhd ehd OMth&CEENmA, ik Iﬂ&éswaqaes the drni;hﬁécU
of StrataScript RTase c(1St rat agene, La Jol] a,

DNA\feagaenis pss & finprssceat dofsclor harmeasures Slenrs o8 ﬂuelf?sq‘—%lt labels.

et oA S8 BioviEr A Pl 38 i Bgine B en of. e
ﬂLBrdsbétm 18adledPCR Mbés) and 35CQuM

fluorescein-12-2' -deoxy-uridine-5"-t hosphat e
( obtdersERPle YAt RS Evein s method oS Serorpe bR renaahero

pr&ﬂl% P bothfared %&%ﬁﬁdﬂa@@% o4 éle%tr@%ﬁcfr@iflgre'@hé stafhgbﬂ%eed

cyc es” at Os at 94C, 30s at
is Hinitgdi o1 slals geileémtxaphdprhas bewhugsf ofdhc: heaP@R)d(uy@i whent ﬁlethlghg

oiricg il et oo TEHAROha aBBetoRin vy ppid gt taree

suﬁﬁ&aa%ewfé SRl A ch& JMcEi ORI 2B BnsIRAIih bapillary
anplicons are p otted as a l ogarithmc function_of PCR

elwepl@rns;m@rs dcpelraating st SepEREE PrOFeRs- l’&ymsmg epiliay ge the
| d
SG?%S% enaSCPBB%PS S%d %ﬁél{t el%ofloﬁl (8) E&V%{lg(]))&a %p{}g ta e

I ve uor escen uni

Thr e¥tiBICE, Giie bm 4163 Inalypsiltipletsamples @sthb gamb tiewn whighyis
nunber s. of m croorganismin the reaction are used to

esyahal far bigh-throuehpuit (151 18 arivevedafor sxample, Ry gnplpying multi-
caﬁlﬁﬁﬁpsi}r'F%HPe)ﬁ?gé IRl aicesC A HeRRABA 6f HiSors&leh@ frd¥m I tHaLks

romt e starting concentration in
maBE apiplebed ﬁngnhs snakteming; ofi ght froRN#Ae potbus seadirix andacapillary

wall FOP e S PRI B S AEPROR SoRT I A o 40 B s e
to ﬁéht%@hﬂte r%%u@&ad%%ﬂgl/ Ubo1 E}Bﬂoﬁ’efchﬁiguéﬂ(ﬂ g1etzs). vol une of

or 10 RNA tenpl ate and S5uM of each RT priner
i s ddded embo@mmktthﬁ wetbods desaribeyl ereip angapag tho@mount (ie.,

) SERPRRTE T 5 S B A8 S o

RIRApScht4iféd il the eifiple uded)ad tedplateAfoa aghpliAvaione
transcri bed at 45C for _50mn, faollowed by 2mn at, 94

to ilA ae@thmr@bq%@eméé@re@m pathogen lavalsmayde monitore
duggg @eff dé)?lgsgbb% él@%lé%gﬂ{e&g’géﬁ’# e e%tf'nﬂﬂl ﬂBs i)ﬁ e%MSﬁ 63thef than

s econ 2CTor 1
théexaot @py\thintbers afithe pghcmgeri speditoetafget p¢1yﬁﬂﬂ]ac&ndbevmtmn¢d in

I U of herrmstable ed. After 2
thfe;%rrpé% e15g Fneaﬁtira%ifgm?t ed deads 9@’9 e plee Seputition
caf B8 r@brdelefo? ¥k &Rt Ofdr B&H ¥t {ekt té% competitors and the pathogen

specific target nucleic acid in two separate samples and used to determine the relative

ratio of the target polynucleotide from two samples. A threshold cycle number (Ct) 1s

calculated as a cycle number at which signal intensity of PCR product will reach a set
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cycles. Aliquots are imedi ately added to denat urant
to stop the reaction. Sanples are anal yzed by
wae aplob@sy el ect rophoresis as descri bed above. PERERNE043502
6: Six-plex viral assayfor the detection of pathogens
in a sanple Whol e human bl ood was coll ected in an EDTA

coll ection tube, _and pl as was prepared usjng a . .
thrvhakduelae Hax HERIRF { A HudHd Aeirdonsror Pasiesein o adAignal

ik
targetriedetenninad b diffenencd ay thr&boldmiycleatuintber €Ct) forghisrtagetad

DNA tested i h ti . ti .
VB ATBS TR I P I B ORREYPLS Bt ArARigRdo the
qu%ﬁﬁt&%ﬁﬁ:ﬂié&f@@ bl PAERAEOR thé ﬁg{%l@ﬁ%ﬁl st ot @mucleic

10% betai ne, priners for each target at a ) )
acigle icaehraa embodivesnisbe teedBldnydlegruagen fr sagigemtarget in a given

RS SN e
to ekt MfréRndd IRaR@bxREdsioh By R 1A BE cepianMilsers ff thearpet in

o tenplate control was included in each reaction run.
twp\ot Bog¢ safblass reacti ons were run sinmul taneously.

Reagt i j : :
T an b ANEIHLR AR B el pho AT e SER ot R61E: B fcaion
resdophay besegaradd ezt acoeadihg toesiua) iand detBietad,tuisoipsstanelae
bR kPP BB 819 5 19 e OO e B BF I HOPRORYE (ich as
' L Dead: i | D) | &8s |
et Yook fidbed S BRKTEREhilY 851 Aplrofluorcels S cBpillaf el
eled@opiRDesi), ChroGalogphyZ@chms high-perRrugrdedsnidecoma@graphy

50 ks R dieuiahy (S6D SEF SR Qe oy R SRSR sy
(M) afd SRS Sintal8d B RBBIRE Y. M TPV Ispsctrodidry| sb@&ﬁéipﬁotometry

from each reaction during the |last second of 72C .
(sushtag Auprsacente gprctrapletometry stmosphesicrapistee dwrteal iqnigption

0, 3ul, o f ROX- .
mapisufep Lo SR sUREYy, SRt AF (e e BEisa,
eladebihepliadl derbtion 286 etbliing-éfiee aallysict i on area of the

di spensi ng thernocycler. Two m crgl iter aliquyot re

r emY\FEQUF PIgRS REHOTEEY faCBRapR AN E Pegnesed %@ﬁ%ﬁ?ﬁﬁof’f

. S . ; 0

5SS ISURR B o bepl gl gt BarEl 2y B2 iy DY by
Putsed [Lestri Alatjpinadfdrozén AdueoenSolofioRCRiangsl, 246,0465-87,(1989);

col]lectio | at es were heat. seal ed, centrif n .
HTEOTR < ARG SRR B B SRS Oy FroBr i P3P
K. G3hg 8ENE tRapi POShMA B calibfis thVSESPEctRmadiNg i 53 70FH7801(B992):;

Dat a generated was processed to ) i
Williams et al., "Time-of Flight Mass Spectrometry of Nucleic Acids by Laser
Ablation and Ionization from a Frozen Aqueous Matrix,” Rapid Communications in
Mass Spectrometry, 4, 348-351 (1990)).

In recent years, the development of an ionization technique for mass
spectrometers known as matrix-assisted laser desorption ionization (MALDI) has
generated considerable interest in the use of time-of-flight mass spectrometers and in

improvement of their performance. MALDI is particularly effective in ionizing large

molecules (e.g. peptides and proteins, carbohydrates, glycolipids, glycoproteins, and
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determ ne relative fluorescence units (log peak area)

and plotted on a |og scale versus cycle nunber (Figure
w@re070hexhol d cycl es for each viral target wePE&I/US2006/043502

calculated b y plotting | og of peak area for each

speci fic anplicon versus cycle nunber and sel ecting

cycl e nunb val ue i ch, correspon 00, .
ol BerteBHER OV & vl B LT B S COAL I by Ross.
H%g%\ié? itk o@(i _ MedLIBL-PO¥ShRRpedtRetdly, Natuye
) (Figure 4). libration plots to determ ne
BisteckisHogyll @ (k998) 1841-)13415 Bhvisunass ispectrophetetie methodg nfagbe

each cific target were created.b S o f
o G BT  bEoERE 5 FP Rl BB s
deStribHd Rt ¢is B eBSas@an ob tHe paeiogeprefc wedrkes 8PREst kdsponse gene
calibration plot foreach viral target b¥ selectin
3|

al 1 . g

prodycsy, b thedroduaiandoppikeisawalcrgaoi® Prelgky Haig oriothes paiyeer.

cyel for this specific viral target. Target specific
H%#i%%%%%?eotides for detection of CW, EBV, BK, HHV6,

HHV 7Host edéponged afaina pathiopachonelidietl upbihidedioprigmvhel patasites.

Tabl e 5. The assay quantitatively detected the
Thereedieofgenepprtiveisd In BROSIHEIPENSG 439 Pe Ug o metidin
AR ARANRRLY Lidher S UERES oW?%h@ééﬁn@e%ﬁSﬁ.t %qite%rﬁt[i)mi 1R536 8hes

as a quality nmeasure to confirmsuccessfu
capsbeaet asonfdremmmeontrels omthe smiples agsspmpl either egrsrtbe products of

1si der-ed to .be s | h .ed
horfgestn brar e & Fbenrtou Ronar reposd R REAREEY ¢ e
sitn@gRoRily #3thake FcatiBSation GhifoRqEVAERLHENIShd Bethogen specific

f oregoi ng enbodi nents_denonstrate experinents
segeqnicey eredhexrarkers imp glves bidlegieshspmpled Ipyne pepegh thggppducts

. ¢ . i . . .

art QYGRRERY sy B FPHaRE Lefifl, Balb @ e nBchYSO bR brodicts

inéliu8€b@sié Sotdimitcl vy tpiiites WdhietlokBes, Mizahds, bod bihappoicseles
the art of the practice of the invention and to

thefepishb elfeatiaciepss qrodanmine shance th hast Fepenss thepatresimpy
D e b o B e A St e
respoinye fdiat may npebe exgiressedrar ionsuregupprassed patmanthiodbe samgk

t echnj ques . be | oyed to achi eve, the same result.
ex{s é%giq‘&rmf%geg’fsdﬁq) - ogjipeliy ﬁ}oehfes%%ﬁe SEER Pt c
exbRls IR WRE theRRkRIoBn BRI NS KERHBNARAR MBwRs: BARPH Setected

understood by one of ordinary skill in the art to

simhltgieoudly.s i nventi on bel ongs. Al though met hods and

materials simlar.or equivalenf, to thos i hed

nor o otssiob iR AR S FalnkhRRELY BRAERCT
infliRHRMNry kY6l @hich Stdltdd lactivikion @ffe canddeat Bcioad thatdad be

descri bed bel ow.. Al publications .

t ent
defqsfsdi at sha rwsleic prid end/et PrafRin byl A ypiet a@igaélsogﬁ% fYadshen
degﬁéfélg?%yeqankﬁ%g P B0 CkuRY af ﬁlﬁ%ﬁgﬁtﬁ énﬁolthgﬁélrctells, resulting in

€ case or con he presen

%

. tisspeddnhdgeatlhe nissuendaimage neults in the production of proinflammatory

mediators which include the plasma protease systems, lipid mediators and
proinflammatory peptides and cytokines. Plasma proteases include those in the
complement pathway, those in the kinin cascade, and those involved in homeostasis.
Lipid mediators of inflammation include prostaglandins, leukotrienes and platelet

activating factor. Proinflammatory peptides include histamine and serotonin,
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definitions, will control. In addition, the materi al s,

nmet hods, and exanples are illustrative only and not
WO ndogos@add to be limting. W claim 1. A net hodPOf/US2006/043502

anal yzi ng a sanpl e suspected of containing any of a
plurality of predeterm ned pathogens to detect a

R B St S e E o ETRE ST e,
s&fd RARAEIAEhd Bor8RSEh PRGN Abr) RRoiBhsy a4y b\?&far? not

predet erm ned pat hogens, wherein t'hé pathogen-specific
liritedde TPHT alphadl-lckatraloné llof6. metifitaeriahipfanphationcaddiatorsof

. I I id . f sel ected, known | ength
R G Rl BB Bro@BE: £ Car get of the
COTHeeapnd: ddcRBéd1Re8A alshofPRb&fion SR hd %E@él&;glﬁ%it%fan

fromthe sanple suspected of "containing any of ‘
decitons dispassrcapied hotinfeationebly paa orogerepattioghnsofihterest int gn

: ~ B ENe L er.pai.ns.in a reacti .
RS RARE AE Bor For BB UG T wihelts 2B 6k o Brstonie
irfeciont disasng frdnh s&idl badophotre REAILRHEbERTr&e wigih ¢Rpatkdgens
of]jglltm\/i ng an aliquot of the reaction m xture at one or

Lot Atetelested TERm P st U RoNBIATNg o WHSPS hagierp or pyotozoans, and
a@ﬁ&ﬁﬁlﬁhét% bR cff,”@é)rh%x%]ﬁ |2y oﬁﬁ.ﬁﬁgg bid 'é%}\gﬁg%l%)ﬁonh the
etecting the anplic s T n’ each I quots erein the

paientet indrvidifal, objedatecting red quatitatimgsone for mosebathsd gegh-specific

R R AR TR O T
paﬁH@éans?Bciff& matkés BRI dfpk natRidAcid, prsitine! g?ygg@dﬂaﬁhﬁgand/or

uantifying the detected anplicon and cor ting t '
orliidhor aRy eernbineiéen thensof, dorived fromt $péd ammommonsfof pathogens in

s B8 B SR B le WS BB oni cxfife Bhiaut paBaecis 5t ™
inearpat iiff & sahple/whteinReidRplaytiiaeeorediad i feRAEHT @R copy number
CR).. 4. The nethod of any of clains 1 to 3, wherein
Oétﬁéngﬁ%fef’@aelsald?ea vplugie andéor segigit of said sampplect edf to
R ; i1 cation
| ehge MARSRE PR PACUTE) oPE LRl U BB AT b IGRL) Bt
the remamnpdropomizk] metiep cho ndmay $ikpbirtae gmptonedipitht af y

. el ect horesis.. 6. The nethod of any of clains 1 to
infeolihe.iSane- Hs Iralata GHSPLYSH theRcpRTeIge ReGpERISIof gnterest

inRid R e (RERIRIISRs Rordl AL Mo RO fkelikbod bR BcvERHNdh: BF
any of clains 1 to 6, wherein the anplicon 1s detecte

diwsqareﬁuyl@ing ifomaigifertion hytitimordye mtbramathngd_:nsdaml @n be one factor
o SE B b iy B L st

the tested immunocompromised patient, or can be one factor in determining what, if

any, alteration there will be in the regimen of immunosuppressive treatment. The
immunocomporomized patient can be a recipient of a transplant or a graft, and can be
undergoing immunosuppressive therapy.

In the aforementioned methods of pathogen detection in a biological sample, the
one or more pathogens of interest are assessed in a multiplexed assay, and can be
assessed in a panel of pathogen-specific tests performed on a single patient sample.
In one aspect, the patient sample can be selected from the group consisting of blood,

saliva, and urine. The quantity of each of the pathogen-specific markers can be

i
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group consisting of fluorescent |abel, radioactive
| abel , colornetric | abel, magnetic |abel, and
wepwynosi4bx | abel . 9. The net hod of any of cl ai PET/6S1006/043502
8, wherein the detectable |abel is a fluorescent
| abel . 10. The method of any of clainms 6 to 9, further

conpr.i sin ifying.the. a pat hogen in the
mRiFRr iy HalThies SEHAC I L e RofhogBe R BebY b
onl BgiifiescRbdls' &} m@ﬁﬂ&ﬂ"&%e&%&féé bPProFtesiBh & f m'?éctloﬁg' RistRk hﬁ%
of ‘any of clains 1 to 1 wherei'n the pathogens are
messtosinEsan be fm exheplys ailpast onesi amont, of mete fiequehidyt er i a,
protozoa, and a conbi nation thereof. 12. The nethod of
any of clainms 1 to 11, wherein the plurality of
EXAMPLES pathogen targets conprises specific vira
tar ets sel ected fromthe group consisting of: HSV,
raNeotidpipesign YR8, VZV5 hepatiti s C,

?ﬁ@%‘{‘%{%%%%g%@%é e ity S AR AR e i

VVDimmﬁpabmeﬂd&nﬁageﬁ&mmg at | east two pathogens in the

hod of f cl 1
U053 A o S R e
i o s o i 0 o

aV@hétngcaeifrrg‘lm«tr andaosnnle& air fpatatioy dorgel that Recostipyius badd.
t he

d
e oS8 LS 5 Ge Rl whidie et iRrthalin s
thdnD bddes;SAMIneimAl3’ &ﬁw@ﬁeﬂltgﬁf FWkeM F@ﬂ b or lndre.
12, wherein the method is capabl e of ecting at
| eadh addigiop peleolgd psiman peibars apgssed fsvsdmmh éormatinn in whltiplex

ac%g%’ dl?f:ere%lt ﬁéu o]ethﬂ%nlf L aﬁ?s&%t 3&(1) éigﬁegg:ahﬁ} %amﬁ%/clgﬁ%%ﬂrﬁ QCH
kcdllper meld) (F\Tirthémﬁﬂ@’, pefmazé ﬁiemﬁreﬂ:nécbagbﬁlsv\ﬂ@{eeﬂeﬁu@aht DNA he

t ho en specific primer pairs are able to pronote
da‘gﬁiﬁ (Frepa,Brgky N B usige Bt b srar dheprogtiat to-glinuigale pny gamers

f
%fg%re&ef t‘ﬁé&ﬁh BBt %%ggée %&é@geggvemo%ﬁ@gﬂ,ug
nutpia@@g dgronhdsend ahmhcdogjztb miinmalien pdg*nmﬂecctichs m 20,
wherein the host is a mammal. 22. The nmethod of claim
20 or 21, wherein the host is a human. 23. The net hod
Ex@hpRYY PUR Shplifidnsidf) dnd Fhé ,Dé@é}?z’bﬁ R ABB PRI snksS  an

|mTunoconpr o sed_human 24 The mst hod ‘of claim 23,
) nRd Si fmiceonre \ ising miereerganism-specific

primers. |
RNA template is added to the reaction mixture containing 0.25uM of each RT

primer (optional), 0.25uM of gene-specific PCR primers (one primer of
microorganism-specific pair labeled with- FAM at 5’ end), a modified 1X Stratagene
RT-PCR buffer (Brilliant Single Q-RT-PCR kit cat.# 600532), 0.1% Triton X100,
0.2mM dNTP, 1.5mM MgCls, and 1.25U of StrataScript RTase (Stratagene, La Jolla,
CA) 1n a total volume of 50 or 100ul, and overlaid with a mineral oil. Reverse
transcription is conducted at 45°C for 50min, followed by 2min incubation at 94C to
inactivate the RTase. Samples are then PCR amplified using a protocol consisting of

44 cycles of 94°C for 30 seconds, 60°C for 30 seconds and 72°C for 1 minute. While
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received a transplant. 25. The nethod of claim 23,
wherein said i munoconprom zed i ndi vi dual has

waraensgane chenot herapy for the treatnment of cPEIT/ER2006/043502
26. The nmethod of any of clains 23 to 25, wherein said
method is used to nonitor a course of

I munosuppressive treat ool T od.of an f
P HAE D 19 319 90 2C GHERRP 1L oS B Argt Fne (Vont
' i N i AL £ (3-
L P i e
5 wyrptci imimrdidtelp nokedwith dprnageiilel tooston the reastion. Sempliesare

th f. f clains 1 8 inth hod
g e SanifRY e Bedhed et ML Duclei ¢ ac d
ol ergingkd Qe Rt hdkefcd sfamplifRatapogudys Aoqlueltd Calutoow

of an anplicon fromthe control nucleic_ acid nolecule.
regtion PREpAReHricasiral R Avicpeplatpiab kil O] ¢rpiesdrs fgaction and a

PR 9} S5l SRS LT BBl
priok t RITLRGR Gfregbngd bibe anplified bomtod keansiatadh dbsenteciul es
are detected.. _32. The_.nethod.of a@)s/{ of cl

. . i B 29 t
GO RS het b BB PSP o S BB g8 S RB ST rence
of'ﬂ?aesgl'e@ii‘iﬁ | -gfbo%tan?sngnom concentration. 33. The nethod

0

alm 31, herein the distinct control
Sephriatjom ot sapgilesdescepiliary elesteophoresist Hdhreesd eifithmsample is added to

i fferent concentrations. 34. The h any. of
7o ph Rt ige conaing Aupapiite FUOTRIT SR A P e
(BSP VAR OMuBRREE S8 OTNH S ahfpledidé hédt GendtsredGspan RAd Mged onto
th;gemfl c primer pair. 35. The nethod of any_of clains

1Q0Gesticwahaer eavillasy elestrophesssts iastaenent(ABAnFster (8t

t ca simlar.effici t icf A
c, shppleat il g R0 Gt A B EUERA T sl fon pOP4
poBBndrq AR, Foune Gy CA)EThoMt4 ate anblyked for peald andirelativecareas by
DNA and/or RNA. 37. The nethod of any of clains 29 to

Gemg Scigm 83 i Insofiareproniigd Vit fasiremspt ner s anplify t he
B'WA'%%;R%PQR%O%E& pat hogen and the control nucleic
imlar efficiency. 38. A nethod
f or RietrectdedransoribtipnaRNIA etiptate afd RT spenifa¢ pligommkleotide
redet erm ped t hoge in.a e, .t he nethod .
i iear CaVh BDRPRed Sh T LaoE 1Q BUEHER 1B put on ce for

2 ARtR] Ml nal E8Ren@R®rR! S@ENI THAHTY YpIP8. 3D A MVORCS, 3mM
wher el n each pat hogen conpri ses a pathogen-specific

MglobyhAtMTT de8mbf dNEB) aLmginhiBSA 2% dichelose) o Glhel
Su%éa:rrsrgrlipet’ll RNase H Reverse Transcriptase (SSRTI; Invitrogen, Carlsbad, CA)
and 32U of RNAsin (Ambion, Austin, TX) are added for a total volume of 40ul.

Reverse transcription proceeds at 45C for 20min, followed by a denaturation step at
75°C. A second round of reverse transcription at 48°C for 30min is initiated with the
addition of 50U SSRTII. The sample undergoes another denaturation step at 80°C for
2 minutes followed by another round of reverse transcription at 52°C for 30 min with
the addition of 50U SSRTII. Samples are alkaline treated with 0.04M NaOH (final
concentration) and incubated for 15 min at 65°C, after which a final concentration of
0.07M Tris, pH 7.5 is added and the sample is then incubated for 5 min. at room
temperature. Samples are then cleaned up using the QIAquick Gel Extraction Kit
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c) selecting a pathogen-specific priner pair targeted
to each of the plurality pathogen-specific
w@eloyisabeot i des wherein the prinmer pair capabP@r/u2006/043502
medi ating anplification of an anplicon of a length
that is distinct fromanplicons produced by each of

: (Qtéaggrgﬂ o%‘? %JB%E%%f 1%?? o fr'&faaﬁ%f:{m Urgrs grfsltrrugtlgnasreggép% that S60ul

of KR BREENs 99@ thicacRT |s&ingleas hdiwst @) pErREtd Bgratioh.east
one conpetitor polynucl eotide wherein the conpetitor:

Saplssraze Pleadi id SOpk! ise pHfS. %cS«Pq@gd sand yeihssigcensigs of
adgﬁ]ghﬁgétes %ggyé% %&&%@1&1 nlg{ls-ﬁ%l 505 918 €1z, 0mM NaCl, 0.2

ANTR 6 HE® d.6uM 6f uppet ﬁdgﬁdettdmdtprm&:r (ﬂm Sitcbtﬁlletohﬁme 6f 60ul. The
anplicons produced by each of the ot

mixgre Sa@aYHEe Primer rhcaed to 85 Wsandithga ﬂ@cp%eréae#eét Fig
redBrioH % d 3t1fr§kﬁat@5'¢r Rk thn?(lnﬁ‘ﬂcesg E&gﬁnﬁa@ ﬁ'@S@UPS%&nase

acl ds an er conpetitor nucl eot'i
D]NAqxdﬂmemmls dddetdo Tht reaftion 1sltmﬂnc1dmaedcfonﬁét-1 h«mr at 37°C.

po nucleotlde nucl ei Ci ed
SRS beh pustel ube s AR iRk o Btk Ao Dipgen.(Cat.
N&.88704% 2% taHbfe Md dibfeciel ¥ 2RI amRificRadh 0gRYeARiIBE 'bﬁff%r consists
prinmer pairs in the reaction m xture under conditions

of e EdnbiraMa@yl) 1S Qa2 0roM Biis-HE'l &mip |&%OMMgSO4, 0.1%

GRS A S BT R TR RSk A o i
D®Isen 2Uf\)’entlo} \ﬂéﬂf—éﬁi(@ﬂmﬂig ﬁokgenérsswmvpmn@amsms4 Bém:rly,

det ect ed a pat hogen or conpetitor pal ynuc] eotide
Mgy e@%h@tﬂ\iw ﬁhﬁeappécamatwrmrﬂwblchwemm &hwiyat he
fl g%&g.%}h gclﬁbﬁg?ﬁg é;dri]‘@u %sf&glﬁﬁﬁéﬁ’% g&ﬁ “h{r'l‘lgsﬁ{e}%ﬁ&néxfs)an% RS for 1
misatep [RED pdmdrsame thee afdeeid eﬂdademamdl(mmmnhuesf for anpditifiored 4

poly nucl i de added_ to the test pixture. T
ik AT P VSBOrRPR RO S oF P LT B frodeseponts

anf175%¢ T@r OhifkeRr (4f5 )cyblés Wﬁ@ﬁ&?ﬁﬁ}ase Cadiled Wﬁl@ ramping up to
Intervals during t anplification step, and wherern

the fisp §2‘(Cg§xttmmmug,nle( IA)ftea Ad cyxécs‘ dramgifsatiomer duoyghsut the

wh t he nt
anyiigaio Gl Bradin-§ RO v wifiped and SRS Sl BgRt
fortdamifib & §Bp AdeadtioAn Basl 1éélvadrér§na33%zemy4ﬁpﬂwﬂe¢tfbphbﬁs1s
anplification of step (f) is performed in a single
as desceibpdAbov®2. The met hod of any of clains 38 to 41,
wherein the resolving of step (g) is perforned by
capillary el ectrophoresis. 43. The method of any of
Ex@h@ldti FRIR Umphifcatidnerrel Real-hise Aregection WP M crabr gdwesms

en _specific priners conpris det ect abl e .| abel .
A. One t%p RT- BCR detectlgn of M1croor9gr.%s ReN% using gene-specific primers.

Briefly, in a total volume of 50 or 100ul, RNA sample (1-5 ul) is added to the

reaction mixture containing 0.25uM of each RT primer (optional), 0.25uM of
microorganism-specific PCR pﬁmers (one primer of microorganism -specific pair
labeled with FAM at 5° end), a modified 1X Stratagene RT-PCR buffer (Brilliant
Single Q-RT-PCR kit cat.# 600532), 0.1% Triton X100, 0.2mM dNTP, 1.5mM
MgClé, and 1.25U of StrataScript RTase (Stratagene, La Jolla, CA) and overlaid with

a mineral oil. Reverse transcription is conducted at 45C for 50min, followed by 2 min
»
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44. The nethod of any of clains 38 to 43, wherein the
anplicon is detected by a nucleic acid binding dye

w0 bat/056a63 udes a detectabl e | abel . 45. The met hpr/v§2006/043502

claim43 or 44, wherein the detectable |abel is
selected fromthe group consisting of fluorescent

o oL RO Bkl BRI E SR BER MbP Ok R0 e

pm‘ﬂoeol rReendStirtgoo A4, C}Mhe (o1 '94\"'? he 3dﬁ§c§d!mﬂ$,i:6(EC|fa$m sdcsnds ang

f orescent 47. The_ net ho 0 an Lns 4
726 Lflqw 1 e, ﬁxﬁff% Eﬂ%m% P e BEt 7RYE ﬁgtepﬁ@n éﬂ%aﬁf#lemostable
DA pRRGE e TV R AR ARNEw Bhaa T bTabLN] ol BERUAnINA

polimdrasessimdBancbhdy teibiplofubes polyinerisaiispreadisponsedntp fresh
wh th t ho | ect th

a8 S04 FRpS SPYVIRECR iSE 8ia E0 B oY 6D G20 SOtETHing DNA

pog%@ag@tAﬁeﬁ zm%@%fpéﬁ ammﬁcm%rh ad] AlquBar®fucetRively

wheréin the plurality of specific pathogen
colleiefbatsghe enthef the sxtepsien periodior a4 cydesy ebbqundd are inmhetliataly

iy MRS pl Shetbior b e g T cabe s
eldetrbhorii¥ilcas désdtisdchelfl. 50. The net hod of any of
clains 38 to 49, wherein the nethod is capabl e of

det SOt e thehahsenggy fpephidgeinn padydids it &o faglyre of
reskiip PEBGer o bl RO BitBlon 1621560 oot ookl and o
papatf pbogens(0i23 UM fcﬁahmdzcmtroﬁﬁamp]'dte areeddded toothe aengtioh mixture
cl ai 50, i t hod bl
prige fUET LR dtesepie bl i e h et Crrploieds Baprast 53,
mﬁfb%rgﬁﬁslﬂpgg &‘flﬁé‘ﬁl\ﬁ pRfie®hRliEs 38s E&é&remhﬁicﬁtﬁm the

nmet hod i1 s capabl e of detecting at |east five pathogens
abmmcméthsapwlﬁcmcxodﬁgenmt hod of any of clains 38 to

eCtlH,EQ? ﬁ}beosagﬁale is

d 0 1L l S .
ad@étito crful ef ﬂ)lnﬁﬁm% doﬂta'iiﬂn ﬁ%}ﬁb}ﬁieﬂe ﬁh@re@@dnhgdabsﬁedqamml@
of detecting at | east el ght pat hogens in the sanple.

stagdardsrfaio &s. é\ﬂuréiiwsb@ro, JdNBi hemples exe Isst depsbired. spyn and
lodlog b6 RELRASEIARICI e BIRL RBl:bFAEES Bt (aBL
Fohteﬂﬁit}é,dﬁf) Sampids a$f3in_] afedra 3RV |f022@ m:dn&s thes ;e;ﬁiateﬁ zlttd 5kV
(0] O, Cla er the sa e
on;k, éopéﬁwﬂsrg@élhﬁg%’ms% @48) %ge gﬁfﬁérwé{a hised Gt p@ﬁlaﬁn%dsl
relWi'\?c' a?éeﬂ: By GerddOtlan vS 781 f?most@éi pro¥ a%]edmﬁl ARiRe Rkt cl ai m

or 58, wherein the uman
Data ana1y51s Relative peaks areas corresponding to target microorganism-

specific amplicons are plotted as a logarithmic function of PCR cycle number in

‘Microsoft Excel. The linear portion of the each curve is extrapolated to arbitrary

threshold (e.g. 1000 relative fluorescent units) to calculate Threshold Cycle (Ct)
number. Ct values for known copy numbers of microorganism in the reaction are used

to generate a calibration curve.

B. Two-Step RT-PCR detection of Microorganism RNA using tagged gene-specific
primers. '
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60. The nethod of any of clains 57 to 59, wherein the
host is an i mmunoconprom sed human. 61. The net hod of

w@b@i7ns@63 wherein said i munoconprom sed i ndi RETHUSL006/043502
has received a transplant. 62. The nethod of clai m60,
wherei n sai d i nmunoconprom zed individual has

d h
Fo RS P Yol v b Bl B9 e
adBl BPth% sglyb‘éﬁﬂ HetedR 700 ForC U iRt themmme mrasmumnes

treatment.64. The nmethod of any_of clalns 59
Budifier(8nal coheentiaions: §0mMiirisdlGEs Pt drad K IBM M?s?é%h

T

R¥eted] Heviche Thasdcripfase (SBRa‘Irgdhhadgaf Carlgbanf, Cel) and8 2881
to 65, where the conpetitor polyn cleoti

R (ﬁr@aomA%t@p W) are adfled Grae’y ‘é%l“{nﬁég %9%@@&%
a‘iﬁ@ﬁﬂt %gb?efeggét wm%efrseu ) E*ouo%d ?bede'ﬁgﬁftﬁﬁm%t rpaarﬁy;svzé A

e conpetitor polynucleotide
setendiidAnd nilfeversRitAnsdBiPtion h‘e48f‘é3t tood0win iamyitiated elithithe addition

ok o7 et SR B L T RPN R
mfRks %ﬁ’b\%@b% %tﬁér@gu&ﬂﬁié@ér% Haﬁs&ﬂgﬁxdm 53801130 nhth with
The met hod of clains 38 to wherein the

theqadditipn af PO S(SRTAI Famapies Wlkéhn@ Héaféfi with(0;Q4M HaOH (final
oS P ERFTS 4 L TSR 8, SO o

0.8BMU Tris{ PH M & Kided bﬁ@ﬂmaﬂplet 1atheﬁr1n@fba&t1 fbmmnn tahrazen

of the plurality of predet erm ned pat hoge rom sal
tempeysie aPamplspiaiben plsaneddiosing the &é@ﬂ@ﬁk @kﬁxfrwélon

(d}gée!;),rﬁce? f289{% o’ld\y% c'iao C@fasy%?fn%h TEaS@tdls ﬁl@ﬁrﬁ’étﬁ)nb SxbPaft

Oto 2, wherein said
36l bOQG 15uffl3$ Madd@d m)encthI‘ sangle te adjudt for pH prior to extraction.

SO URRLES AU abESTIE T 4 Rt SR A
add‘i‘ﬁ st &fbn'%maa agehve fI?i‘sJI{?@l @aLN9PeOmM Mganetsbam NaCl, 0.2

rising: obtaining a sanple froma subject;
dbq"ﬁa’rstanﬂ atqudd of iypreer secomd ﬁ@aipiapmmglem asipt?&: velnmerad 6Rel The

1 ndi ca of at
et gamien it e P e CRE U ThEBpER A8, Th
reQ@dcﬂﬁg @8ndtirell REO @R @ minutes, ramped to 37°C and 6.5U of Sequenase
DNA polymerase is added. The reaction is then incubated for 1 hour at 37°C.

Samples are again purified using the QIAquick Gel Extraction Kit from Qiagen, (Cat.
No. 28704) as above. PCR amplification was performed in a total volume of 100ul,
with DNase free mineral oil overlaying the reaction to prevent evaporation during the
experiment. The reaction buffer consists of 10mM KC1, 10mM (NH4),SOs, 20mM
Tris-HCI (pH 8.8), 2mM MgSOs, 0.1% Triton X-100, 0.2mM dNTP’s, 20% Q
solution (Stratagene, La Jolla, CA), 2% DMSO, 2U Vent DNA polymerase (New
England Biolabs, Beverly, Ma.) and 10uM of the appropriate primers in which one is
labeled with a fluorescent probe. The sample is denatured at 95°C without primers
and enzyme for 1 minute. PCR primers are then added, and denaturation continues

for an additional 4 minutes. Amplification consists of varying number of cycles
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wherein the anount is expressed in ternms of copy
nunber of the pathogen per volune or weight of the
W@ aplosa46¥5. The met hod of claim 74, wherein tPET/ERIO6043502
of pat hogen present is not detectable. 76. The nethod
of clainms 74 or 75, wherein the anmount of pathogen

(e omihe D Fab T IR Pise i, Qo TPL A shcBhadib 72
fo m{iﬁgom{mmﬁﬁg%&b@ﬁgﬁrSt?mocheﬂMmdleﬁjwemlﬁﬁerase is

claims 74 to 77, whéerein the subject is an

ade\? mbitqamq;fgubap itaken for/ supprssivetchieles ad igpyediately addagto
78 in th '
TofficffpdiyidesPi-fiate pTRERLE Ml R RUBRAEY %0 *hny SoF

claims 74 to 79, wherein the quantity of at |east one
pat hogens in the sanple is used to determ ne i )
Exgmplptdrdid-Yagt Releciar oﬁrwérqq@ﬁmg%wg)ﬁpgé@zph ication with
atient .81 : j :
APl B DT PEAR A0 Bt PR ke By Copie
Elect@phditesisand i s under goi ng i nmunosuppressi ve therapy.
82. The nethod of .an [ rein

Lai nB 74 .
Pl Suppeasmiiniar S0%0 s BanfonrimRAPRt ped pat
un{ABEkE ‘i’r?igfga{“ébﬁﬁs?@-g%él%;ﬁd Sithers 0.2 5090 bATENTPO (TWOAUN D€ 6ach,

patl ent I1s Ccurre recel.w ng I Nunosuppr essi ve Lo
AATPR) g€ TP 8GTPhad 66 tdd d TEP),dh 40 nil & Byilligs SingleStgprQuanditative

tit f f id '
R Coh el By FRisfosthe G AP RICEReBind PLE Bon x-
108015 HNH M&i'&’,%ﬂﬂsisﬂtﬁoﬂ sm&s?;\?t RITags (Seratag8de, LENellaed Apachd
of any of claims 74 to 83 erein the quantity of
reYﬁlﬁe_(etritﬂlsaﬁdenaé 45%E K fdrmimg R@#@O@dﬁfﬂl@lﬂﬁéﬁ%&& heatiha aPy°fy for
a.s e.r 1] i
> i GRS R0 R D 0 A Shec s
Cfflx_ﬂ nb hMtOEaES)I ?di 350d1&1; Mc:i‘és_meﬁh- 17222 ’adasusxgmrﬁi;;rmes aisiphysphe .
e nethod of any of clai ; i
(obiamst SR ReRRSAT SRt 1 940 260 4 Ped 1816 MRETSeRFBd of
f’ﬁcgl{ioﬁzls%e{i’énﬁél%f‘o? 488y 105! Risht OACC BeandtichyC,0f0 Pat 72°C. 3
urality of pathogens’is determ ned through
ulatipphdtfis taen arthetnd af RER applificgem mdenilyred %N@Iapill@ry

acid 88. The thqd of any of clains 74 to 87,
el?fﬁé’?@@ﬁ“ﬁ*ﬁ%@?ﬁﬁ?‘?‘ﬂ%@@' met%od is performed on a

Efaﬁ%%l B REGIGRAUP ER URp BRI WS ERIBAN Lelll INTPs and
progressi on of
separation of labeled DNA fragments by Capillary Electrophoresis.

Serial dilutions microorganism RNA in plasma RNA extract ARE mixed with
unlabeled microorganism-specific primers (0.25uM) and dNTPs (100 uM of each,
dATP, dCTP, dGTP and 65 uM dTTP), in 50 uL of Brilliant Single-Step Quantitative
RT-PCR Core Reagent buffer (Stratagene Cat no. 600532) containing 0.1% Triton X-
100, 1.5mM MgCl,, and 1.25U of StrataScript RTase (Stratagene, La Jolla, CA) and
reverse transcribed at 45 C for 50 min. Reaction Is terminated by heating at 94°C for
2 min. Upon completion of RT, 1U of Vent(Exo-) DNA polymerase (NE Biolabs Cat
no. M0257S) and 350uM fluorescein-12-2°-deoxy-uridine-5’-triphosphate (obtained
from Roche Cat no. 1 373 242) are added to the mixture. PCR amplification is

performed for 40-45 cycles at 30s at 94°C, 30s at 60°C, 30 s at 72°C. 3 ul aliquot is
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i nfectious disease. 89. The nmethod of 88, wherein a
regul ar schedul e i s about once per nonth. 66699

waewaen@es | i sting . txt SEQUENCE LI STI NG <110> BUBPAENG/043502
Viadim r | shiosaki , Kazutni Garcia, Elizabeth Hart,
Kyl e <120> Mul tipl exed Quantitative Detection of

IR SRR IO P
elie}r(l)) Eorfmti ad &?’.tctﬁEi:&ﬂio%é RMAIv2i3ks Menncortesppeking ious 7
mg@wg@w%g%lﬁg %@S 1}:43%%?;@%@&& < ac]r%tggr% gmigzlé)g;ﬁ%n og ﬂ’&ﬁ cycle
iU Ty smﬁﬁzfﬁ%%ﬁ%@%ﬁiiiegﬁ*?gﬂm*°
arbinasy thiresholdt(b@t tOMErekive Audres@il unipf to calculate Threshold Cycle
(Ct) number. Ct values for known copy numbers of microorganism in the reaction are
used to generate a calibration curve.

Alternatlvely, for detection experiments, each sample is senally diluted ten-
fold from the starting concentration in appropriate non-spiked control RNA and used
in a OneStep RT-PCR protocol. For experiments using purified microorganism RNA,
dilutions are performed in E. coli tRNA at 20ng/ul. Briefly, in a total volume of 50 or
100ul, RNA templatel and 0.25uM of each RT primer is added to a mixture containing
a modified 1X Stratagene buffer (cat.# 600532), 0.1% Triton X100, 0.2mM dNTP,
1.5mM MgCl,, and 1.25U of StrataScript RTase (Stratagene, La Jolla, CA)and
reverse transcribed at 45°C for 50min, followed by 2min at 94C to inactivate the
RTase. Samples are then PCR amplified using a protocol consisting of 44 cycles of
94°C for 30 seconds, 60°C for 30 seconds and 72°C for 1 minute. While ramping up
to the first 72°C extension, 1U of thermostable DNA polymerase is added. After 20
cycles, 3ul aliquots are successively collected at the end of the extension period for 24

cycles. Aliquots are immediately added to denaturant to stop the reaction. Samples

are analyzed by capillary electrophoresis as described above.

Example 6: Six-plex viral assay for the detection of pathogens in a sample

Whole human blood was collected in an EDTA collection tube, and plasma
was prepared using a standard method within 24 hours of collection. DNA was
extracted using the Corbett Xtractor and eluted into 75uL of elution buffer. Once
processed, samples were screened on the same day. Ten microliters of extracted DNA

was tested in each reaction. Reactions were performed in duplicate.

Fach reaction mixture contained the following: 1X Qiagen Multiplex buffer,
10% betaine, primers for each target at a concentration between 0.05 and 0.400uM,

and a sensitivity control plasmid for each viral target at 100 copies per reaction. Each

104



10

15

20

25

30

<212> DNA <213> Human her pesvirus 4 <400> 4 atctaaggtc

catcccggag tcatt 25 <210> 5 <211> 25 <212> DNA <213>
wolnvasdaes pesvi rus 6 <400> 5 tgcacttggt caggageChuS2006/043502

taaaa 25 <210> 6 <211> 25 <212> DNA <213> Human

her pesvi rus 666699 sequence |isting.txt <400> 6

t cacgtat accattcecca,accat. 25 <210> 7 <211> 25, < >
rolAT S5 B g LA O (el et Ay BF Mitplae
cdn@of WaLBicrdddm dhck 2dabiior Rins 24 LotalldWA 6FedotionBikerd i
<400> 8 ccacaccctg ttcatctagc aacac 25 <210> 9 <211>

sipgltareoRsly DNA <213> Human cyt omegal ovi rus <400> 9
Reactions were assembled in the PCR clean room and transferred to the

templating area where DNA-extracted samples were added to each reaction.
Reactions were then transferred to a dispensing thermocycler and PCR amplified
using the following protocol:

a 1 cycle: 95°C for 15min (enzyme activation)

b. 3 cycles: 95°C /30s 62°C /90s 72°C /1min

c. 3 cycles: 95°C /30s 60°C /90s 72°C /1min

d. 3 cycles: 95°C /30s 58°C /90s 72C°/1min

e. 31 cycles: 95°C /30s 57°C /90s 72°C /1min

Two 96-well collection plates for each set of 8 samples were prepared to
collect 2uL aliquots from each reaction during the last second of 72°C extension.
Fight microliters of formamide containing 0.3uL of ROX-labeled MapMaker 1000
DNA standards (Bioventures) was dispensed into each well of a 96 well plate and
placed in the collection area of the dispensing thermocycler.

Two microliter aliquots were removed from each reaction during the final
second of 72°C extension phase beginning at cyclel8 and continuing through cycle 40
and transferred to the collection plate. ‘

At the end of PCR amplification, collection plates were heat sealed,
centrifuged and run on an ABI 3730XL (Applied Biosystems, Foster City, CA)
genetic analyzer for fragment ahalysis (Figure 2). Data generated was processed to
determine relative fluorescence units (log peak area) and plotted on a log scale versus
cycle number (Figure 3). Threshold cycles for each viral target were calculated by
plotting log of peak area for each specific amplicon versus cycle number and selecting
cycle number value which corresponded to 35000 fluorescent units calculated by
Gene Mapper data analysis software (Applied Biosystems, Foster City, CA) (Figure
4). Calibration plots to determine Threshold cycles (Ct) as a function of viral load for
each specific target were created by measuring Ct of predetermined amount of viral
DNA.

Viral load in clinical samples can be determined using specific calibration plot for
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gtgttcggaa gtgatcgtgt ttgac 25 <210> 10 <211> 25 <212>
DNA <213> Human cytonegal ovi rus <400> 10 cgtgttttcg

wWo eerogEeng gtatc 25 <210> 11 <211> 25 <212> DNAI/ERD867043502
JC vi rus <400> 11 gtgcaaatca aagatctgct cctca 25
<210> 12 <211> 25 <212> DNA <213> JC vi rus <400> 12

I.cclt [ttc. L < > .. < > <
N D S
cyORE &Y BB spelevit AR Reguepatfit bBdnuogotidestfoxdetdctiod@f
<212> DNA <213> Honp sapi ens <400> 14 tag aaﬁag% )
M, ERIAEN IHY §c HBNAa JGY, aarsmapsmitpahpndnsl DNA ive provided

in Table 5.

The assay quantitatively detected the presence of CMV, EBV, BK, HHV6,
HHV7, and JCV. Human mitochondrial sequence was also detected in the assay as a
quality measure to confirm successful DNA extraction from clinical samples (sample
preparation was considered to be successful as the measured Threshold Cycle for

mitochondrial amplicon was in the range of 23-27 cycles).

OTHER EMBODIMENTS

The foregoing embodiments demonstrate experiments performed and
techniques contemplated by the present inventors in making and carrying out the
invention. It is believed that these embodiments include a disclosure of techniques
which serve to both apprise the art of the practice of the invention and to demonstrate
its usefulness. It will be appreciated by those of skill in the art that the techniques and
embodiments disclosed herein are preferred embodiments only that in general
numerous equivalent methods and techniques may be employed to achieve the same
result. ‘

Unless otherwise defined, all technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to
which this invention belongs. Although methods and materials similar or equivalent to
those described herein can be used in the practice or testing of the present invention,
suitable methods and materials are described below. All publications, patent
applicatiéns, patents, and other references mentioned herein are incorporated by
reference in their entirety. In the case of conflict, the present specification, including
definitions, will control. In addition, the materials, methods, and examples are

illustrative only and not intended to be limiting.
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<212> DNA <213> BK virus <400> 15 gctcct caat
ggatgttgcc tttac 25 <210> 16 <211> 25 <212> DNA <213>

W®R00vi0sa483 <400> 16 cccctggaca ctctcectttt cttttPRBEUSDIQ043502

17 <211> 2 5 <212> DNA <213> Honp sapi ens <400> 17
at caagatca ttgctcctcc tgagc 25 <210> 18 <211> 2 5

We sinDNA <213> Honp sapi ens <400> 18 catactcctg
cttgctgatc cacat 25 <210> 19 <211> 25 <212> DNA <213>

Human her pesvirus 7 <400> 19 gtatgtgctg t aaaggccac
<212> DIFA <213> Human .
lgt ¢ agkséllseﬁé%giégﬁﬁgz %égmp e suszplected o contain?ng any of a plurality of
pre%e%rmmed pathogens to detect a pathogen specific target, the method comprising:

a) selecting a pathogen-specific primer pair corresponding to each pathogen of
the plurality of predetermined pathogens, wherein the pathogen-specific primer pairs
are capable of mediating amplification of a polynucleotide amplicon of a selected,
known length from a nucleic acid pathogen specific target of the corresponding
pathogen;

b) contacting a nucleic acid from the sample suspected of containing any of
the plurality of predetermined pathogens with a plurality of pathogen-specific primer
pairs in a reaction mixture in an amplification step under conditions that promote
amplification of a polynucleotide amplicon;

¢) removing an aliquot of the reaction mixture at one or more intervals during
the amplification step;

d) separating the amplicons in each aliquot; and
e) detecting the amplicons in each aliquot;

wherein the detection of one or more amplicons of a selected, known length is
indicative of the sample containing the pathogen specific target corresponding to the
amplicon.

2. The method of claim 1 further comprising quantifying the detected amplicon
and correlating the amount of detected amplicon with the amount of pathogen present
in the sample.

3. The method of claim 1 or 2, wherein the amplification step comprises
amplification by the polymerase chain reaction (PCR).
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atggtagtga tgtgctttgg ggtct 25 <210> 21 <211> 25 <212>
DNA <213> Hunman herpesvi rus 4 <400> 2166699 sequence

wo p@wiomgses Xt at caacaact ttgtagcccg caagt 25 <2ROEUSR06/043502

<211> 25 <212> DNA <213> Human herpesvirus 4 <400> 22
ccttaaacca ggacacgttg agacc 25 <210> 23 <211> 25 <212>

DNA 13> Hu herpesvi rus .6 <400>. 23 qtgttt

4 af@;gwﬂ%ﬁ? %nyzgg@ﬁﬂgéa%ﬁw the nudlgi8 20RO shesgmple
13 fHPasFkiogevsrie ranserintiendB 1) riptiothe pmglificatiog siapg t t

ctcca 25 <210> 25 <211> 25 <212> DNA <213> BK virus

<400> 25 gcttgatcca tgtccagagt cttca 25 <210> 26 <211>

25
5. The method of any of claims 1 to 4, wherein the amplicons of step (c) are

separated by capillary electrophoresis.

6. The method of any of claims 1 to 5, wherein the one or more of the pathogen
specific primers comprise a detectable label.

7. The method of any of claims 1 to 6, wherein the amplicon is detected by a
nucleic acid binding dye that includes a detectable label.

8. The method of claim 6 or 7, wherein the detectable label is selected from the
group consisting of fluorescent label, radioactive label, colormetric label, magnetic
label, and enzymatic label.

9. The method of any of claims 6 to 8, wherein the detectable label is a
fluorescent label.

10. The method of any of claims 6 to 9, further comprising quantifying the amount
of pathogen in the sample by quantifying the amount of detectable label in the aliquot
of the reaction mixture.

11. The method of any of claims 1 to 10, wherein the pathogens are selected from
the group consisting of virus, bacteria, protozoa, and a combination thereof.

12. The method of any of claims 1 to 11, wherein the plurality of specific
pathogen targets comprises specific viral targets selected from the group consisting
of: HSV1, HSV2, EBV, CMV, HHV 6, HHV7, HHVS, VZV, hepatitis C, hepatitis B,
adenovirus, EEEV, WNE, JCV and BKV.
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<212> DNA <213> BK virus <400> 26 ggaaggaaag
gctggattct gagat 25 <210> 27 <211> 25 <212> DNA <213>

woovatsays omegal ovi rus <400> 27 ccatttcttg gat BOUUSE06/043502

gtctc 25 <210> 28 <211> 25 <212> DNA <213> Human
cyt onmegal ovi rus <400> 28 ctctaacagg ttttgctcgg tttgg

10> 29, 21125600 12
13 o 165 PrehOf O LAY Of CRER B %%&?@E@&?ﬁ%ﬁ?@f@ﬁ%@ e
detgglingat Jepstovqpathegensiythe sample. o5 pnA <213> JC vi rus

<400> 30 tattcaaggg gccaatagac agtgg 25 <210> 31 <211>
25 <212> DNA <213> Hono sapi ens <400> 31

14.  The method of any of claims 1 to 12, wherein the method is capable of
detecting at least three pathogens in the sample.

15.  The method of any of claims 1 to 12, wherein the method is capable of
detecting at least four pathogens in the sample.

16. The method of any of claims 1 to 12, wherein the method is capable of
detecting at least five pathogens in the sample. ~

17. The method of any of claims 1 to 12, wherein the method is capable of
detecting at least six pathogens in the sample.

18. The method of any of claims 1 to 12, wherein the method is capable of
detecting at least eight pathogens in the sample.

19. The method of any of claims 1 to 18 wherein all of the pathogen-specific
primer pairs are able to promote amplification of a polynucleotide under at least one
common set of reaction conditions.

20.  The method of any of claims 1 to 19, wherein the sample is a pathogen host
sample.

21. The method of claim 20, wherein the host is a mammal.

22.  The method of claim 20 or 21, wherein the host is a human.
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tcctccctgt acgaaaggac aagag 25 <210> 32 <211> 30 <212>
DNA <213> Honb sapi ens <400> 32 taagaagagg aattgaacct

wet@aosgbha 30 <210> 33 <211> 25 <212> DNA <21BCT/HEI0861043502

her pesvirus 4 <400> 33 gactaatgtg gtgggggcta tggta 25
<210> 34 <211> 25 <212> DNA <213> Human herpesvirus 4
<400> 34 aatgactcca acacctccgt ctctc 25 <210> 35 <211>
235 <Zhemding ef2b3f elaman26 &r 25 swhierais tHe kod0Ran35

impihbaeggbmigedtlgigaaa ttttt 25 <210> 36 <211> 25 <212>
DNA <213> Human herpesvirus 6 <400> 36 tcccaattgt

ctagcatgtt ctcca 2566699 sequence |isti ng.txt <210>

37 <211> 25
24.  The method of claim 23, wherein said immunocompromised individual has
received a transplant.

25.  The method of claim 23, wherein said immunocompromized individual has
undergone chemotherapy for the treatment of cancer.

26.  The method of any of claims 23 to 25, wherein said method is used to monitor
a course of immunosuppressive treatment.

27.  The method of any of claims 22 to 26, wherein the host is a human
asymptomatic for pathogen infection.

28.  The method of any of claims 20 to 27, wherein the method includes

amplification of nucleic acid of the host.

29.  The method of any of claims 1 to 28, wherein the method also detects the
presence of a control nucleic acid molecule not derived from the sample by
amplification of an amplicon from the control nucleic acid molecule.

30. The method of claim 29, wherein the control nucleic acid molecule is a
competitor nucleic acid molecule. - ‘

31.  The method of claim 29 or 30, wherein a plurality of distinct control nucleic
acid molecules are detected.

32.  The method of any of claims 29 to 31, wherein the control oligonucleotide is
present in the reaction at a known concentration.
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<212> DNA <213> Human cytonegal ovi rus <400> 37
tccggcgatg tttactttat caacc 25 <210> 38 <211> 25 <212>

wORA7AIU83> Human cyt onegal ovi rus <400> 38 ccgt BEL/asm06/043502

acacaaactg gcaaa 25 <210> 39 <211> 25 <212> DNA <213>
Hono sapi ens <400> 39 atcaagatca ttgctcctcc tgagc 25
<210> 40 <211> 25 <212> DNA <213> Honp sapi ens <400>
330 cathechabddoldlhiges Qailerdadatdidhckedii] dligoiditledtidss are

prsdatin B resdiolut uff@onthohaasuiisns 4 <400> 41
cgaggtgcat gataccatag agcag 25 <210> 42 <211> 25 <212>

DNA <213> Human herpesvi rus 4 <400> 42

34.  The method of any of claims 29 to 33, wherein the amplicon amplified by the
control oligonucleotide is amplified using a pathogen specific primer pair.

35.  The method of any of claims 29 to 33, where the control nucleic acid is
amplified at a similar efficiency as the pathogen specific target nucleic acid.

36.  The method of any of claims 29 to 35, wherein the control nucleic acid
molecule is DNA and/or RNA.

37.  The method of any of claims 29 to 36, wherein the pathogen specific primers
amplify the nucleic acid of the pathogen and the control nucleic acid molecule with
similar efficiency.

38. A method for detection and quantitation of a plurality of predetermined
pathogens in a sample, the method comprising:

a) obtaining a sample suspected of containing at least one of a plurality of
pathogens wherein each pathogen comprises a pathogen-specific polynucleotide;

b) isolating nucleic acid from the sample;

c) selecting a pathogen-specific primer pair targeted to each of the plurality
pathogen-specific polynucleotides wherein the primer pair capable of mediating
amplification of an amplicon of a length that is distinct from amplicons produced by
each of the other pathogen-specific primer pairs targeted to each other member of the
plurality of pathogen-specific nucleic acids; :

d) selecting at least one competitor polynucleotide wherein the competitor
polynucleotide is capable of acting as a template to mediate amplification of an
amplicon by one pathogen-specific primer pair wherein the amplicon produced is of a
length that is distinct from amplicons produced by each of the other pathogen-
specific primer pairs targeted to each other member of the plurality of pathogen-
specific nucleic acids and other competitor polynucleotides;
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aacatcctgg tggatttcac agaca 25 <210> 43 <211> 25 <212>
DNA <213> Human herpesvirus 7 <400> 43 aaatcgcgca

W@ uamsd4bs c cacta 25 <210> 44 <211> 25 <212> DNABEE896/043502

sequence listing.txt <213> Human herpesvirus 7 <400>

44 gtccttgtct cagcatgtgt ttgct 25 <210> 45 <211> 25

<212> DNA <213> Human herpesvirus 4 <400> 45 .

gt g cdtipe a predejenyned anepy of Bt least one gempstitespaguebepside to
nubk ac2d Bolatddieom ke saagld touseate a4B0miBregct gcccat ¢

tgtatgtgct atgag 25 <210> 47 <211> 25 <212> DNA <213>

Humeth cogtapixse/ihe tisst fixtaB0with 7 phgelitytof pgthogemgsregificgaimer
palrd ddfhe 2&actidd Giix e wrikd eondtions that promote amplification of an
amplicon;

g) separating the amplicons generated in step ();
h) detecting the length of each amplicon generated in step (£);

i) correlating the length of each amplicon detected with a pathogen or
competitor polynucleotide present in the reaction mixture;

i) quantitating the amount of each amplicon generated in step (f); and

k) determining an amount of pathogen present in the sample based on the
predetermined amount of competitor polynucleotide added to the test mixture.

39. The method of claim 38, wherein an aliquot of the reaction mixture of step ()
is removed at one or more intervals during the amplification step, and wherein steps
(g) through (k) are performed on the aliquot.

40. The method of claims 38 and 39, wherein the amount of pathogen present in
the sample is not detectable.

41. The method of any of claims 38 to 40, wherein the amplification of step (f) is
performed in a single reaction.

42. The method of any of claims 38 to 41, wherein the resolving of step (g) is
performed by capillary electrophoresis.

43, The method of any of claims 38 to 42, wherein the one or more of the
pathogen specific primers comprise a detectable label.

44, The method of any of claims 38 to 43, wherein the amplicon is detected by a
nucleic acid binding dye that includes a detectable label.
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<212> DNA <213> Human herpesvirus 6 <400> 48
tccagggaac ttgatgttga tctga 25 <210> 49 <211> 25 <212>

wOR7A2U83> BK virus <400> 49 attatttgga cccacchCT/S2006/043502

cagag 25 <210> 50 <211> 25 <212> DNA <213> BK virus
<400> 50 ggcctatttg ttccaaaaag ccttc 25 <210> 51 <211>
25 <212> DNA <213> Human cytonegal ovi rus <400> 51

4t ccclgemgthod ek daigyfhordhvderss testadplrelabel ig selected from
the greyp exusisting@f fpprosoent Jabgh radida tivoldhek 2418 rmefrivdsbel,

ngagnohelgbelound enrymatioGabeb?2 ggaggat gtt tgcagaatgc cttag
25 <210> 53 <211> 25 <212> DNA <213> JC virus <400> 53

46. The method of any of claims 43 to 45, wherein the detectable label is a
fluorescent label.

47. The method of any of claims 43 to 47, further comprising quantifying the
amount of pathogen in the sample by quantifying the amount of detectable label in an
aliquot of the reaction mixture.

48. The method of any of claims 38 to 47, wherein the pathogens are selected
from the group consisting of virus, bacteria, protozoa, and a combination thereof.

49. The method of any of claims 38 to 48, wherein the plurality of specific
pathogen targets comprises specific viral targets selected from the group consisting
of: HSV1, HSV2, EBV, CMV, HHV 6, HHV7, HHVS, VZV, hepatitis C, hepatitis B,
adenovirus, EEEV, WNE, JCV and BKYV.

50. The method of any of claims 38 to 49, wherein the method is capable of
detecting at least two pathogens in the sample.

51. The method of any of claims 38 to 50, wherein the method is capable of
detecting at least three pathogens in the sample.

52.  The method of any of claims 38 to 50, wherein the method is capable of
detecting at least four pathogens in the sample.

53. The method of any of claims 38 to 50, wherein the method is capable of
detecting at least five pathogens in the sample.
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ttatgccatg ccctgaaggt aaatc 25 <210> 54 <211> 25 <212>
DNA <213> JC virus <400> 54 ttgatctctg tgggggaaag
WO e@s@B3 <210> 55 <211> 25 <212> DNA <213> HOPOI/US2006/043502
sapi ens <400> 55 tcctccctgt acgaaaggac aagag 25 <210>
56 <211> 30 <212> DNA <213> Honp sapi ens <400> 56
t aagaagagg aattgaacct ctgactgtaa 30 <210> 57 <211> 25
54<21 TheDMtheafamyd) wtﬁimaég éns0, xmosin s methad gugapable of
detetting atdtase sixgpathogdts in2ldsange.<211> 25 <212> DNA <213>
Hono sapi ens <400> 58 catactcctg cttgctgatc cacat 25

55.  The method of any of claims 38 to 50, wherein the method is capable of
detecting at least eight pathogens in the sample.

56.  The method of any of claims 38 to 55, wherein all of the pathogen-specific
primer pairs are able to promote amplification of a polynucleotide under at least one
common set of reaction conditions.

57.  The method of any of claims 38 to 56, wherein the sample is a pathogen host
sample.

58.  The method of claim 57, wherein the host is a mammal.

{

59.  The method of claim 57 or 58, wherein the host is a human.

60.  The method of any of claims 57 to 59, wherein the host is an
immunocompromised human.

61.  The method of claim 60, wherein said immunocompromised individual has
received a transplant.

62. The method of claim 60, wherein said immunocompromized individual has
undergone chemotherapy for the treatment of cancer.

63.  The method of any of claims 60 to 62, wherein said method is used to monitor
course of immunosuppressive treatment.

il
il
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64.  The method of any of claims 59 to 63, wherein the host is a human
asymptomatic for pathogen infection.

65. The method of any of claims 57 to 64, wherein the method includes

. amplification of nucleic acid of the host.

66.  The method of any of claims 38 to 65, where the competitor polynucleotide is
amplified at a similar efficiency as the pathogen specific target nucleic acid.

67. The method of any of claims 38 to 66, wherein the competitor polynucleotide
is DNA and/or RNA.

68.  The method of any of claims 38 to 67, wherein the nucleic acid from the
sample is DNA and/or RNA.

69.  The method of claim 68, wherein DNA and RNA are isolated separately from
the sample.

70.  The method of any of claims 38 to 69, wherein the quantitation of at least two
of the plurality of predetermined pathogens from said sample are combined in a single
reaction.

71.  The method of any of claims 38 to 70, wherein the quantitation of at least
three of the plurality of predetermined pathogens from said sample are combined in a
single reaction.

72.  The method of claim 38 to 71, wherein said sample is blood.

73.  The method of any of claims 60 to 72, wherein said method is used to monitor
a course of immunosuppressive treatment.
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74. A method of monitoring a subject for development of a disease caused by an
infection by a predetermined pathogen, the method comprising:

obtaining a sample from a subject;

quantitating five or more pathogen specific markers indicative of at least one
predetermined pathogen;

calculating the amount of at least one predetermined pathogen in the sample
wherein the amount is expressed in terms of copy number of the pathogen per volume
or weight of the sample.

75.  The method of claim 74, wherein the amount of pathogen present is not
detectable.

76.  The method of claims 74 or 75, wherein the amount of pathogen present in the
sample is none.

77.  The method of any of claims 74 to 76, wherein the subject is an
immunocompromised patient.

78.  The method of any of claims 74 to 77, wherein the subject is an asymptomatic
patient. ‘

79.  The method of any of claims 74 to 78, wherein the calculated quantity of at
least one predetermined pathogen.

80.  The method of any of claims 74 to 79, wherein the quantity of at least one
pathogens in the sample is used to determine a treatment regimen for the
immunocompromised patient.
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81.  The method of any of claims 74 to 81, wherein said patient is a recipient of a
transplant or a graft, and is undergoing immunosuppressive therapy.

82.  The method of any of claims 74 to 80, wherein immunosuppressive drugs
have been administered to the immunocompromised patient, or the
immunocompromised patient is currently receiving immunosuppressive drugs.

83.  The method of claim 81 or 82, wherein the quantity of one or more of said
pathogens of interest in a sample is a factor in determining an alteration an
immunosuppressive treatment regimen.

84.  The method of any of claims 74 to 83, wherein the quantity of more than one
pathogen in the sample is determined in a single reaction.

85.  The method of any of claims 74 to 83, wherein the quantity of more than one
pathogen in the sample is determined in a multiplex assay.

86.  The method of any of claims 74 to 85, wherein the sample is blood, saliva, or
urine.

87.  The method of any of claims 74 to 86, wherein the quantity of a plurality of
pathogens is determined through amplification of target pathogen-specific nucleic
acid.

- 88.  The method of any of claims 74 to 87, wherein the monitoring method is

performed on a regular schedule to monitor the emergence or progression of
infectious disease.

89.  The method of 88, wherein a regular schedule is about once per month.
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