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particularly, it relates-io real- 5 tine PCR nethods

and absol ute quantitati on of gene expression.
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fluorescence of the reporter is strongly suppressed through internal quenching by a
quenchér moiety. As the exonuclease action of the advancing Taq polymerase digests
the hybridized probe, the reporter is unquenched, resulting in fluorescence, which is
detected and quantified.

Quantitation of mRNA by real-time PCR can be relative or absolute. In either

case, quantitation of mRNA in a sample is by reference to an appropriate standard
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The method includes the steps of : (a) providing a synthetic oligonucleotide comprising

an amplicon, a promoter sequence located 3’ relative to the amplicon; (b) synthesizing
complementary RNA (cRNA) by in vitro transcription of the synthetic oligonucleotide;
(¢) quantitatively assaying the cRNA by an independent method; and (d) generating
calibration data using a known quantity of the cRNA.

Preferably the promoter sequence is a bacteriophage promoter sequence. An

example of a promoter sequence useful in the invention is a T7 promoter sequence,
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(b) synthesizing conplemgntary RNA (cRNA) by in vitro
transcription of the synthetic oligonucleotide 30 (c)
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As used herein, “PCR calibration data” means PCR data generated using known
quantities of a nucleotide sequence corresponding to a target sequence, against which
test data will be compared for purposes of quantitation. Calibration data may be
relative or absolute.

As used herein, “standard curve” means a plot (usually semi-logarithmic) of

calibration data.
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H K N S BRUC DEER wan ke hs & e 3k for RT-PCR. The RT-PCR
was performed in quadruplicate (R® = .9980). The Ct value (Cycle threshold) is the
output for the RT-PCR assay. The Ctis the cycle number recorded when the reaction
becomes exponential. When this happens then the equation is true Ct = 21l amouat - A
Ct was generated for unknowns and standards. Ct values for unknowns were then
compared to the Ct standard curve.

FIG. 3 is a histogram showing the results of absolute quantitation of mRNA
according to the invention. Messenger RNA copy number was determined in tissue
from rat lung, liver, kidney, heart, spleen, thymus, embryo and brain, based on the
standard curve shown in FIG. 2.

DETAILED DESCRIPTION OF THE INVENTION



FIG 2 is a standard curve for absolute quantitation

of MRNA by RT-PCR 20 ,Purified cRNA was subjected to
W@ Ro04messeessi ve 1: 10 serial dilutions and t henP@l/asm®d3/036522

("spiked") into a yeast toefal RNA background. Each

di lution of cRNA was used for synthesis of CDNA,

whi ch vx@&elﬁe@maﬁveau@& arhbm goﬁﬁﬁmoato% kh&¥n BImEIQBor sTJbe has
RT- PCR was perforned uadru licate

Thieemess¢ablad ity elmhfwﬂr legth@ql fpy tginnge ch\lA fmtusef mrgener@tmg a
RTP(ﬁ@Balﬁa PRIN datI'P@r dbbolht® qhdMBie-SYE BFR?R%T-P@& Edfghoupen

the reaction econes exponent nappens
t hefficietny ofigred by dire methed meke@it pracgital tq peafonarabumtc quenti@tion of

f
5 SERARIT S RE NI Ao RUNRE G R
c udifferentfthr@et s8queacen. Mhest ﬂ@mmﬂhcxlhm\meﬁxj; irt dlaamcms 8hdhsas bhisic

u ion. MRNA according to the
oS R el el B ber vie det e i ned i n
t i ssue Th3@nvenisn erd&intdtgél?@ly dviou rany Kdedneybtaii@dldsmid containing a
sp and br ased qn the

I 2 t hynu
t@ﬁ]lng glestﬁr(g%fygqengq dpa m@E IR pRaorisphg #oRd to
10 O:geﬁé'ﬁtdahﬂ/ By Qe 2 1100 B4 LA 22 the PlatiidSBAQ3AARE BRZEDN A (and

the present invention, a novel conbination of known

el ‘é’r%’i*ﬁf Spgfreadingiamen). i pimplifieation egultsirem atilization pf4 ed

C%H@igua‘ SlgoRRIYHAE RotbRRh {vk a8 id-Du SRS RN [&g i*ollowmg
calibration data for absolute quantitation

bythRILPERIAEAREPESED, RTIntipeal esal-Hme ECRIneshodolesyvar hmpphed
0
”%ﬁ?oﬂ &ul{bpgxglfadh?lée{#gh FJ_S’%V éiFgeﬁlga g@ﬂf@éﬁﬁ ﬁ%ﬁg{]ﬁ?&é ek
15 SI ﬁOanmQ ﬂﬂel imviglodtiangpriptioresteny see géndrilés, &GR Rrarogels in Molecular
f [ ons 4
eﬁo%?cgfo algg’z Ltﬁ% {’ gs %E P@? e%glg%zag eg%]l J A%rléljcu}ar%tlonn%ﬁe fty
priogpeaisy Mdneal, MnColdlﬁpadg/Hmﬂ)aglﬂesssl y av0| ds any need

to obt md cont ai ni.n
o oot 1t Aol 8tk G010 ool Rigietahe biuiteiine
n dE(CR bajlbildﬁog dme f@atabschuel qmmntaﬁyn af RIGA[ 4 sadiplcost HINA@bRIMEd in
t he t hat contai and her

20 Ot R PRty S el Grali iy o Lo i be et Slemate

utw meaaﬁm@rth@ibsarbaﬁcsemif B ed1hGondfitiBORNA |2240 ©€ (AJ)y). The Asgo
‘F;ﬁ)l natjon with an {n vitro transcription ste

Fo

ep.
© COIEr§ao g RNG Goneaidiatign ety Waich gan be converted to a
E? ﬁﬁmwaiasé@@i thé EBu1fERnoBLIIRGRQE ¥ G:8BRRA AARLuIEd
or_ without nodification. For a detail ed
d|1§ Wk on of vari ous aspects of steps 15 follow ng
25 the i n pusoh @f iheenﬁﬁédcmlg&ncew&qs SRR GRRRIR kM in BER:. I

Protocol s in Mol
general, the synthetic ohgonucleotlde contains an amplicon, promoter sequence and

optional amplicon-flanking sequences (FIG. 1). The nucleotide sequence of the
synthetic oligonucleotide will depend on considerations including the amplicon
sequence, sequences flanking the amplicon in the target sequence, and the choice of
30  promoter sequence.
The length of the amplicon is not critical. Preferably the amplicon length is in
the range of 30 to 70 nucleotides. More preferably, it is from 40 to 60 nucleotides.

Amplification of a particular amplicon in a PCR system is achieved by the design and
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experimentation. Promoter sequences suitable for use in the invention are
commercially available.

The overall length of the synthetic oligonucleotide, i.e., including amplicon,
promoter, and optional amplicon-flanking sequence(s) must be short enough to permit
chemical synthesis and long enough to permit ix vitro transcription. In most cases, the
length will be in the range of 60 to 140 nucleotides. Preferably, the length will be in
the range of 70 to 130, 80 to 120, or 90 to 110 nucleotides.
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SP6 andt if % 1 wrdeiseiogd thatthp pesar irvention iprodves igedera BGipplivable

N AW T -

s kfelplentd) atnpBcaal br $phihbtid @peswvlenaidé.nat the term ni of
pronoters are not always crisply defined, and that,
mi nor CHARGESOLEMPEIRAUAE Toguss &k i PraSERt HrYeminesan be obtained by

S efy eMEd% Shineit Bahod eMERoMBAREWE bl fdhddtafign fRkynthesis of
even inpraoving) pronoter function. A suitable pronbter

s edligapreieotides HpEing @ pecdptemmingrtisenirne? plovelt aier K misleotdes are
SkidolniiD e AR, 8EL &\, IARKY et UN B2, MBRES A TBIRALLON30 (18) €93.

Pronoter sequences suitable for use in the invention
ar(eustasopynsitesized pgoayalgatides fer uspive thevmviention dan he pbfainéd friva
sy . : . : : el i
AL OO ehEALLAPrec ot 1A 00 P %G

s elffadsted (). Mvsificpnsiithesyghaisghigomiclpetides tan rwehicral using

synt hesi I n h WL vitr .

£ Y BhAERD By R P9 B rvRle MRPRRLL" shilfoc (P syt
t hdigomntpetidds daf be¢ confiiedbicdtanhiddeguendd méthoddbl y, t he

| engt

hwll be in .the ran of 70.to 130 0 ta 120, .
or 90 e YR ePierbeled e R hagi dan B cirfed S using
PQ&holWh2Q03/d0 3tbd Aterialy, Adtgevenattof ﬁé’silﬂd’glﬁ §ldinay} f€olve optimized
synthetic oligaon eotide i s designed according to
oGP RO E A AP ST S BE et R LBt
C OFHRARRHNe SoflieBEAREE Re @R AN @nd KOBr cat§Tlc@REMe if NP0 transcription
synthetic oligonucleotide can be synthesized by one o]

é@d’ Ashortscript™

or YRR SoraRerrially availphle 4 spitabls ommesdaiiitie the

etk 2A SRRk NALEHATERT &k.1#3854) SUHaREH 5ifigle-stranded template can
ol i gonucl eotides suifable for use'in the present

i rieetied fon thedm vire tgBicaiPHi@irefqtign For example, a primer complementary to
the T7 promoter region can be used to create a short double-stranded region to which

the T7 polymerase binds and initiates transcription. Alternatively, a double-stranded
template can be used. For example, one could anneal a primer to the promoter region
of the synthetic oligonucleotide and extend it with a DNA polymerase, e.g., a Klenow
fragment. Then the resulting double-stranded template could be purified and used for
in vitro transcription. In a variation of the double-stranded template approach, a

complete second strand complementary to the synthetic oligonucleotide could be



conmer ci al sources, e.g., Biosearch Technol ogies, Inc.
(Novato, CA) and Invitrogen, |Inc. (Carlsbad, CA). It
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i nvol ves general ly applicadl e analytical methodol ogy.
Thus, the invention is not specific to any particul ar

t asyntbesizeli@ng expealnd.eTheadRNA pxductGhouly B Sttaihéd as a single species.
olrig]gonuil eot,ﬁli%s. S\ﬁnt e |cgglll onucl eotides for use in

t e prESERT T v et PHE® CEATBREOBB ai ned by any suitable
synt heticeuraR st dildMein P RN AR & Bk $ordproduction of reliable

I nst ruggnt ation for synthesis of oligonucleotides

h&tPAYC §UPPe direatdineracpasqn axtdamr o tion o RNALgmdards, sce
gltg@h&g% d®Rind Ef%ﬂ._, kmmndlﬁichhﬁiogﬁetﬁiséﬁeﬁ?gg?og%%.. ﬁ%%?a%l}ﬁ, b

. 2, Nucl eic Acids Researc
CETIEHR B Hees i sagiabdlijufiont ob prsfargd sartier RNAds jenst ol RNA ata

[ i [ ; ] j ces,
AR50 0 AL, SOTEES, Bl 4350
| nvi t r Sye@athods@eedrdingdy theventiumy synitesis bHEDMA chinBe achieved in a

sy.At.het: i ' fides.ca chi,eved in
o SRk Rvb O MHELRR 8680 MiBo A58 RsfSiali ipfrerse
Segueripese wéctiohears kndwretnithe aro| Segongctabirbskes ak aMphs. Kits for
cgn‘}‘eirsrer&ed hy..st ang.ard seqﬁ e Cﬁr met hods. 20 The in
v et AR PUPRCROL4rE pYAIAPIE FramfeBeusomiTheyeinkveadPre £re.
Réﬁgtaﬁaﬂaeiﬂ% ﬂDIng&bmge ngmwrpplrrgd B@dﬁp@ﬁg}n@m{t%r@iﬁﬁ, CA).

chi ev nt o esirabl e vyi may i nvol ve optimze
react | iﬁgﬁ%ﬂaﬁ‘ !1%ﬁgﬂgéﬁus%gg¥,%ﬁ@gqv§ng pramplesp T Ba evimples
Ofarelprgfideisolepofo t?ﬁ})éﬁéﬂof PQINAIBY. aBIRy GRIYR B BetohQhhed as limiting
R(Ia%gents and kits for carrying out 'the in vitro
t

TEeRS PPyt of thefnvepdondg gpeiay-al | y avail able. A
sui tabl e comrercial kit iggxARgprdsGAshortscriptT™M 25 T7
Kit (Anbion, Inc., Austin, TX/ cat. #1354). A partia
siPrigtes PEoheissian andpligionudeasdetentlatassed for the in vitro
t r ansciy Rt dnQBrw SR L5dd o b '
conplené%%éﬁ rtao_ tﬁ§&¥?fg@§ﬁ§?g? ?ég?%ﬁ&%gﬁﬁ%%mﬁgng“e
t Gesigned frompAKyToetrix densenises sunemeiaingdlyinen Exprewd® @pplitde
TB; I @580k ALkl a ranscriptiop.
AT, TSPl 1 3L P MR R o v
udesignefby addimgrif] mse paie of gerledipavifivesthuamctol thes’ dnd 3t BiRls of the

p r j ..t h nt hetic oligonucl eotide
oSSR oo Qligul® o3 bt Bon SN ing b ow

f 6 AYIRATEACTRAGTIOE ATt (SHQ QD1 pegtmand e 3 e0BiR 8irs.
could be purified and used for in vitro

transcription. In a variation of the doubl e-stranded

t nplratenapprianaking syniaopligmacisssend strand
conplepentary to the synthetic aligonucleotide could

be WD 00 EHsEPsopeerr eSS G5 BBgsmElgstanded oligonucleotide

templates were performed using a commercial kit (T7-MEGAshortscript Kit™,

Ambion Inc., Austin, TX). Partially single stranded templates were prepared by
annealing the a T7 primer (5’ AATTTAATACGACTCACTATAGG 3’) which is
complementary only to the T7 promotor region of the synthetic oligonucleotide
template in 10mM Tris-HCI (pH 8.0), ImM EDTA, 0.1 M N aCl) in equimolar amounts
(20 pM), heated to 95°C for five minutes and cooled to room temperature. The partially

single stranded template (1.5 pM reaction concentration) was used in the in vitro



synt hesi zed and anneal ed. The cRNA product should be
obtai ned as a single species. This can be verified,

W@2@4/043592 gel el ectrophoresis. Accurate seri al PCi/US1009086522
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of cRNA is desirable for the production of reliable
standard curves. Regardi ng preparation and

ChahReib86d RaldoR Bt P ARIAY hbaB GRE@ Sing $PBanuPaciBBES sibloYol
Collins et al., 1995 Analytical Brochem stry

2 B mbiry.- Inpg Augting T, aBligonueleetidertraplaRINA wagrampvpdby the

S b eA ATk -
%ﬁalflbrhﬁfgﬁbf m&gbﬂgggpﬁ gti F%%bo? 151% Au e n?]?%??ﬁﬁnutes at

( At CoReadtiogs werAtsminafed bX;thecalditiot 01 ZQ)LL fdrmametfdai% v/v)

accordin o0 the inyenti hesis of ., cDNA c
oGy sl s b DB Saiioh g aphs wete
I @afkibPRing VAR ciANG: iTBéRFdaatSwitiPthe VEURE'S Becdmended
transcriptase reactl ons are known in the art. See,

e Peptoted @pra). Kits for reverse

transc tjo{i’éeh{%&m&@ QPSRI@& %ve?cf &te%‘ﬁﬁteh %9 bR adubHBnY 8 dezHB§0rbance at
commer ci al vendors, . aC|t cDNA Archi ve

KiZoGmm.( Qpaity eﬁthspwﬁswae wsaluat by runmgg erl ©ng 3liquopyn 107 EBE
I by the follow n
E%%ﬁ%%&y@gmd b g’?‘té;{‘%% g%)ded sol el y f\cl)\nr ’

pur poses of illustrati on They are not to be construed

§ zjheszs C%Né(g the 1> e (OF content of the invention
Yany |ner probe design and

oI i gon meh@Mnedtar}t mlpmm&uﬁmhnmrdwcm@lmmmf efwerrse size on

P FBEA IR M S BRCNE veh B R o i Fere

E>Sﬂtl53 easdro(efyhp buceéis1ﬁ@seﬁlaD(ﬁMﬁle)l IOOAIgﬁi’qu@d of @idhdiﬂution was

Iate for in vyitro tr i pti act wer
@E%tga B‘i}‘g&&‘&}? atyery el WS Qi ambRa ! et T
Db@xs%er@ﬁdd@ced ﬁf’éig;htQBrrésb@ndufEF@bdrMhnscnptmn

foIIovved the addition of a T7 pronDtor re%
c &FRSTgRS; (ﬁ %) pesformest Ainesteaesriaden el (pheers ?BNRt@Sl)

extR51RR! ThOrehfi8e FansdifprBR sclids rv@re <?a§1édrbu¥hst1ﬁé)a commerc1a1 kit in
transcriptions using synthetic ol %gonucl eotides |n

viaeedanea ik thepyendon s F@@W}e@ﬁ@i ristopRys FHEk Flapqcyy gDNél fchive

stiandgd iRl otide tenplates were perforned
usk:flﬁg §g%om%§g2%{gﬁngklt (T7 MEGAshortscript KitTM

Anmbi on Inc., Austin, Partially single stranded

(W%%’P‘&’é&%%%ﬁ%f?%%&%daﬁlﬁ?piﬁ! cnis g0

conpl eRentost RNAnirgm tungt liver, Kidngy,dwat.cpleers ghytxms m‘mhrj’reand brain

| |
5 {0 BBty PRI BR4 ESiewb B RSP PABRYS Motk bune
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reverse transcription kit in accordance with protocols supplied by the kit vendor (High
Capacity cDNA Archive Kit™, Applied Biosystems). A 1 pl aliquot from each cDNA
synthesis reaction (100 ng total RNA starting template) was used as an experimental
sample for each quantitative RT-PCR reaction.

Tagman thermal cycling

Quadruplicate PCR reactions for standards and for experimental samples were

mixed in a 96-well plate, and then transferred to a 384-well optical plate (Applied
Biosystems, Foster City, CA). Real-time reactions were cycled in a model 7900HT



(20 M, heated to 95C for five mnutes and cooled to
roomtenperature. The partially single stranded

wo eovploatse2 (1.5 pMreaction concentration) was BPSEUS1003/036522
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the in vitro WO 2004/ 0455H2 PCT/ US2003/ 036522 -9
transcription reaction at 37 C for 4 hours, according

t theftRdl %@&t(%ﬁﬁedsalssry%ﬂ@ EHostet GIRICH). | mnnalléysl&ﬂ dondifihhs
a |gonucleot|de tenpl at e DNA was renoved by

aweietas dollogs: 300 Cofor Rrpirwes (el Br\éﬁgbxcqsy(amqu@w Pﬁ cC for 10
Aust 0

¢ rrtes é%c;[?( 2\%0 c{fhe i a%?]e oﬁ eSZsefaPBE@ c!legr& ?%ﬁ(g A)?or 15

V b3tbndsand G0UCEHOL a@seca:mé vABB0D Ayl ﬁirwz&ﬁ afill feversSprimerdt 206nM
In vitro transcruftlon regptlons m&{e_ ggrlfled uil gh

a Ta@RsreVIEBAIroRs #nd 1 Heiveisaldpsisr it Hinphied Fosytymy. Inea

I RGOHBIBRGE ﬂuoﬁic@ﬁc%teﬁﬁslsmﬁ]'\@@ﬁfebﬁﬁéd é%ﬁyﬁ%en&@&in@@ Yor the length

Concentrations of cRNA were determn ned by nmeasur ement
obf the rah Joptprdardcuate WasgongiatedfiamFGR dagy Oht%eddﬁm& théas

e ﬁnghlwnwnng a 150 ng aliquot on 10% TBE 10
u%%%ﬁ%%ﬁyacry]an1de (BioRad, Inc., Hercules, CA).

Q/ nt heJi@saipt qBAti¢owere teterattined forsaok exrermentehammpla iy
omgarl%gr?{oﬂfxé %éluler}%\lppgt%‘d@?aﬂ%h% g S@@Egée ]%te ﬁﬁlrs%ﬁgvare
sizeon sSizing gel's were added t F

nto) yeast
s luepplied BRIYsterfi)r €opy tuimsbecHinAge weti@s t5p@mmn@bsml¢sowere
ei ght ccessi.ve rial n : I.auot
oPPaeR SRR i el My PR et g e P cony
s heab@dedildfart dghindriAedibFER 3. nc. , Austin, TX).
Conpl enentary DNAs were produced in eight
correspondi ng reverse transcription reactions (100 L)
per f or gaRr &Ebddgmddds ge sixhiabe wlawingichimd. (shear ed) RNA
as tenplate. The reverse transcription reactions were
carried out using a commercial kit in 20 accordance
with the vendor's recomrended protocols (H gh-Capacity
CDNA Archive KitTM Applied Biosystens). Synthesis of
cDNA from experinental sanples Rat total RNA from
lung, liver, kidney, heart, spleen, thynus, enbryo and
brain 25 (10 g) (Ambion, Inc.) were used as tenpl ates
for cDNA synthesis reactions using a reverse
transcription kit in accordance with protocols
supplied by the kit vendor (H gh Capacity cDNA
Archive KitTM Applied Biosystens). A 1| aliquot from
each cDNA synthesis reaction (100 ng total RNA
starting tenplate) was used as an experi nment al



sanpl e for each quantitative RT-PCR reaction. 30
Tagman thermal cycling Quadruplicate PCR reactions for

wG@t@agesses and for experlnental sanpl es were PORES20031036522
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a 96-wel| plate, and then-Mransferred to a 384-wel |
optical plate (Applied Biosystens, Foster Cty, CA).
Real -tine reactions were cyalAM$ n a nodel 7900HT WO
2004/ 045522 PCT/ US2003/ 036522 -10 thermal cycler
(Applied Biosystems, Foster City, CA). Thermal cycler

condi t iAomsthodVedr %e@eiatfn@lchm«@uon&ﬁta@mf @koldte fuititARn of RNA by
(uracil N-deglycosglase digest); 95 C for 10 _mnutes

(act i vathi-givRoflie élfl%rk&fl)epr%ihp&é Fykafic oljgepuglgotide
cycl es cgfp@singard 8hiplikban amﬂeﬁateawaué{a@l&c%% @%ﬁaae@fa)ctﬁe

with 900 nM'formard and reverse prinmers,

Taqnan 2WBECcyy: ghynthgsipingcopyplomentag) RNﬁs(?%NAWX(m(VA(ﬂpI i ed

B|osys

o o3 CRkipubilraeipoh aekiug oMbl L Ok ASBRIRERNA by an

| engt h mdvpeltdhet maihod; ﬁnds&dhﬂ@araﬂng calibeatiom daty using akeaivn quantity

fron1P obtalned using the standards (FIG 2).

Transcrlgi quantltles were determ ned for each

experi ment al sanple by 10 conparlson to the absolute
ndar.d rves ce Detecti

Sor t Aarde ARy R SO PO eamthiia & Bkisriophuee

var i ougpra@xqearsegeental sanpl es were obtai ned by

conpari son of experinmental sanple PCR data to the

standard curve. Copy nunber results are sunmarized in

FI G. 3.3.Thé me@daeyr claiin 9,0y the da@eridphideprécel Rhdavd RG T7

cl ai ms. WD 2004/ 045522 PCT/ US2003/ 036522 -11 CLAI M5

1. A mPreeferssaucgeher ati ng cal i bration data for

absol ute quantitation of RNA by RT- PCR the nethod

conprising: (a) providing a sgvthetlc ol i gonucl eoti de

5 cofrpribs mmegod ot shajm Powereim e d 7/ IRYETSEIucBeR eoneiats essentially
| ocat eqh 3 e A PAGYEALT YA TP (SEETD Ny Synt hesi zi ng
conpl ementary RNA (cRNA) by in vitro transcrlptlon of

t he ol i gonucl eotide; (c) quantltatlvely assayi ng the

CRNA bﬁ‘h@ E]netﬂél'a%? Qﬁﬂlg ¢ rﬁutﬂ% %shﬁ%&ﬁ%’ I(f{%lugg E‘&ﬁléﬁc'e %gnsisting of

cali bration ta using a
2 to 20 nucleotides adjacent to the amplicon.

6. The method of claim 5, wherein the 5° flanking sequence consists of 8 to 12

nucleotides.

7. The method of claim 5, wherein the 5’ flanking sequence comprises a poly T

tail.

8. The method of claim 1, wherein the synthetic oligonucleotide further comprises
a 3’ flanking sequence consisting of 2 to 20 nucleotides between the amplicon

and the promoter sequence.



of the cRNA. 10 2. The nethod of claim1, wherein the
pronoter sequence is a bacteriophage pronoter

waeeguesmse2 3. The net hod of claim 2, wherein tPEI/US2003/036522
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bact eri ophage pronoter se€l@ence is a T7 15 pronoter
sequence. 4. The nethod of claim3, wherein the T7

Pronpt ghe BRE1ERE ElaRPBShiekdn B Sefinkddd Wq udﬂf:e consists of 8 to 12
5' CCTATAGTGAGTCGTATTA 3' (SEQ ID NO'1) . 5. The

met hod 1Bfle@tidsi-m 1, further conprising a 5' f1 anki ng
sequence consisting of 2 to 20 nucl eoti des adj acent
to the anplicon. 6. The nethod of claimb5, wherein the
5 f LAke mythod gt elaion . c'dhesdin the lepethef ks apgplicenis|30de 7Qles .
25 7. Th&edmihod of claim5, wherein the 5 flanking
sequence conprises a poly T tail. 8. The nethod of
cIa|n11 mhereln the synthetic oligonucleotide further

o DIt aRE eglt%dgfg’la Lﬂeen tﬁ%ﬁg %?th%%ﬂ%'hgé 9,0906@

pr onot enclsegieence. WO 2004/ 045522 PCT/U82003/036522
-12 9. The nethod of claim8, wherein the 3" flanking
sequence consists of 8 to 12 nucleotides. 10. The

met hoz] Thé niéth@ﬂ f dlainvherieiedin the een@ngtite s9hthbieolpopldletige is 60
is 30 to ﬁ nucl eotides. 11. The nethod of claim

10, wh&?gﬂﬂn? 8U¢%Sngt h of the anplicon is 40 to 60

nucl eotides. 10 12. The method of claim1l, wherein the

| ength of the s ¥nthet|c ol igonucleotide is 60 to 140
nucl &btlhggsthod of claimp 1 athrtsen be leaghiohthe synthptisrabiepnucisgtide is

Iength7g&01ﬁﬁm§¥ﬁﬁ@§tlc ol i gonucleotide is 70 to 130
nucl eoti des

14. The method of claim 13, wherein the length of the synthetic oligonucleotide is
80 to 120 nucleotides.

15. The method of claim 14, wherein the length of the synthetlc oligonucleotide is
90¢o 110 nucleotides.

16. A method for determining the abundance of nucleic acid molecules comprising
an amplicon in a test sample, the method comprising:
(a) providing a synthetic oligonucleotide comprising an amplicon and a
promoter sequence located 3’ relative to the amplicon;
(b) synthesizing cRNA by in vitro transcription of the oligonucleotide;
(c) producing a dilution series using the cRNA;
(@) synthesizing single stranded cDNA by reverse transcription of the cRNA;
(e) generating RT-PCR calibration data;
(g) obtaining RT-PCR test sample data from the test sample; and
(h) comparing the PCR test sample data to the PCR calibration data.



15 14. The nethod of claim 13, wherein the | ength of
the synthetic oligonucleotide is 80 to 120

woemkheatsedes. 15. The nmet hod of clai m 14, wherBCTUS1963/036522
| ength of the synthetic ollBgonucleotide is 20 90 to
110 nucl eotides. 16. A nethod for determ ning the
abundameemethodl ¥ELI8L1 @ EirtheMRInGRIHNG JubRitdii, M TRNAN
anplicon in a test sanple, the nmethod conprising: (a)
providing a synthetic oligonucl eotide conprising an
anpl { ¢he HRMhod of ARinP{ 0 RRIHE ocRRAINED GRxh@ ARIRN Biwith
relative to the anplicon; (b) 'synthesizing cRNA by in
vi tro heteretagpapRINAbetore symthegring thestiglestiagied cDNA.

5 producing a dilution series using the cRNA (d)
synt hesi zi ng single stranded cDNA by reverse
transcription of the cRNA, (e) generating RT-PCR
calibration data; 30 (g) obtaining RT-PCR test sanple
data fromthe test sanple; and (h) conparing the PCR
test sanple data to the PCR calibration data. WO
2004/ 045522 PCT/ US2003/ 036522 -13 17. The met hod of
claim 16, further conprising quantitating the cRNA
18. The nmethod of claim 17, further conprising mXxing
the cRNA wth heterol ogous RNA before synthesizing
the single stranded cDNA. 5



