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met hod. Background of the Invention 5 WO01/ 06004
di scl oses a nethod for increasjng the nunber of
pol ynucl eoti des contai ni ng sequences corresponding to

a MRNA speci es_present in S . i
conprises 3 s&ﬁ% géé%gM@;ﬁllﬁéﬁwaﬁ%ﬁ% t he
nﬂgﬁj [ ng a first heeled prinmer population,
GRS Inlioh cDNA strands; synthesis of second
cDNA s tThdsidgerttion mlaﬁehm 4 hucddic acié amglificages arethddeel ed
pri mer and anplification of the first and
s Bagkground erynaJaventionis  The heel sequence of the
primer sy %?&60@4 H{Eﬁogés loSthetB08/FY mér%gé?ﬁ’éjth%t fuldtber ,otr"TBolgnucleotides
contains a pol'ynmerase pronoter sit The pri ner
usentaining sequenngd doesinding tc o mRN A specias pﬂeeaﬁ in asapupiet iTdus method
of the first heel uence and a rt of the secopd
hEeMPEUL HERs, 1 SEFPHER (ST B tﬁ%@%@%ﬁd@mgm heeled
@ﬁfn%f Luatiorﬁq Sﬁdé Rt mA%aaﬁd%esyﬁﬁﬁs@aps%c&{d ®NAbRands from
striction enzyme cleavage site; the polynucleotides
t ket firsty wsipg ostecrdthesked primet pmllal@nmnd enmipbfieation obthe ficsh and second
eat ed. wi ent that cleaves at thi.s cleavage
P PR Rribisu e 4PeBfiiense oh Desdufes el the Bie EndY $888nd steps
SEHH@TnX aRINA PQyhBMEN bRt el Bk, H’h@%ﬁﬁl%rs'u@é’cﬁﬂtﬂh%ﬂhﬁcatlon comprise

based on the dlscovery that the procedure disclosed in
\Mﬂlbaﬂ@opxmloanf the fustnixdel faquehce And ermoitien ebthersgcondelrshsequence.

o 5P a8 6 bEe Sehen Prrgtray ‘ff%ﬁfésgths&wlsg%%w&wce of arare

t Qes‘%rléf%ﬂpmz?ﬁ@%&%g&f §i&eS he bOlyBudEtiake that AP btsdRsed BRy include
steps of (i) reverse transcrlptlon of the nRNA species

uspregtemers.dius garsbe wegied with anjagent that icleayes(at fps Fimage sitey without

ion priner (TAP-RT), wherein
ggﬁgﬁlgqﬂ%gesﬁnga@%%o%s uni que and absent fromthe
r al,evant oPhedpn@Ba and each heel sequence includes a
RNA polynerase pronoter site, and the FAP- RAND
i ncl udddepresart iawendion dybrsad en thehdipergt that thgerogedure disclosed in
NSC r
A BPFBEOAEIFRT bt EARERAL" REE g B pRER P2 method for

S @preRing theaighber dpolyimtledtideatomainng s¢queneddidrraspionding toa mRNA
prinmers sufficiently conplementary to the 30 prinmers,
i seemqsmnessﬁfdnmmpw EOMPTIEABCRNSOhnd TAP-RT. It will

be eviggnt thafse &H?xs&rg)?u ?ﬁl%'ﬁﬁl%NR\é?é&és%mg a%@fea %’ -amplification

transcrrption an ction tiple
conduct ed i priare (EAEH&AM)IaadtmheqdﬁdeS'amuphﬁnm pnmer (TAP-RT),

wherein each primer sequence is unique and absent from the relevant

genome, and each heel sequence includes a RNA polymerase promoter
site, and the FAP-RAND includes a variable sequence, whereby the RNA
isreverse-transcribed to produce double-stranded cDNA and then multiple
cDNAs according to the variable sequence; and
(ii)  amplification of the cDNA using primers sufficiently complementary to the
primers, i.e. FAP and TAP, within FAP-RAND and TAP-RT.
It will be evident that, in the present invention, reverse transcription and
production of multiple cDNAs are conducted in one step. While the present invention

shares with the known procedure the use of a randomer sequence, so that the use of
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FAP- RAND sequences gives multiple cDNAs, the novel
procedure is sinpler. The reverse transcription
proceeds nore efficiently, an fevver anplification

cycl es arere uired. .F arj son h e
anoe T DERAEnS Shar HLEAP RN Yeabons eppupy e NI, thenove
pdrgges qurS 1sa¥1 figd. Tl?%nr%tza‘?é VAP &P BroceedsNAbreldMciently, and fewer

I on conp ex products is mnimsed, due in
Raiglificatibm eydl}eselr@feqmmdq ue sequences in FAP and TAP

whi ch ar e absent fromt enone bei vest.
Vor covEHThaiAbY GearsRbHA tiIGRRTLPRCtigs (e SHigRE e restrction
étifeﬁg abGidBiP! Ad ofndr v QG t‘ﬁatameeﬁro&—ct%dofs@&ﬁﬁlgx roducts is

rand synthesis, the present Invention provid t he
shigithised; atve naplamm thgese dfamiquasegepees at BABrnddird whlch are absent

n e sequence are use 0 The n ent n no
o A e, SRR b B G s
o Eﬁélk{bl ithe gr%@uctf &¥ter R sE00ntl Etrirﬁl@‘?hﬂ}%s@ Itﬁecmiésehﬁﬁventlon

lon o fic restriction sites,
rmouﬁasﬂmrslgrngicsnttauvanagdhatow¢ra¢paseédpmdrse>ﬁumq¢mquware used.
i brarj ncl usi on_o

r e st ri Jgg? Bﬂesgmt 18genF181|1 npﬁ?p&l& A’IQYIS?? gigatex Stlnp]Eti]cgﬁon biif fiso greater

L (166, Of orekEpI8, i€ Rlallily JtlloWsﬁthé RSlusiOB ¥ Epeciieeedtiittion sites,
restrl tion sites can be included, for fragnentation,

ffor mas&faawrlmg syirtasted normalised ancbensished:gANAdifiraries. b glso allows the

q .
TS LS R iP5 3 e
Repsi&t Adain /éﬂéclﬁ]c reRAthe] sites £29 69 1nc[hﬁé(1 for @ﬁhgﬁnenv&ﬂon for use as

enbodi nen the invention conprises a third step
i prebey( ¢1i th)e nillﬁroarrtlys(ﬁndtﬁhﬁﬁs cIrhrs PEOGsAuretcgn Wédnb%hw to a protocol

P Sebi AT SRLRSiShS s GRS e, P94l 1559

pesg(1el-8rly suitable for use when the quant ity of
starting RNA is low or the nunber of avajlable cells
s Smahp. ermlmmm bl heo VB FPBRER T AMHHED: Fie (1) i vitro
presen n [
té%ﬂ%ﬂr s V6 Bl BRI SR i efhe ofd of MicSlplichig o g using T2

Fﬁﬁdlymﬂuﬁﬁ)@ﬂ B7 RNAdeﬂymeram/ €Thisl rs\marﬁamlarlyesusabigfw use when the
ceII evel 25_MEX produycts are fga {s
diueetit of siarting RAVAE o ar B AyEtepPARIAHe 73 a&%mfalr
IBUShGE B PREGFM B IEGRO! 001 e 1 ncl udi ng

nstruction and screening of

subt r aThepresenp invsstionr{déschibailieesn aniMEX) isaytecmalogyifer molecular

?Qﬁg :S;rO%%t@@V%Plﬁgsgfplfl g‘gﬁ@%}f“ﬁ%{?ﬂ gi}/\élieﬁh’lt%g tgg\gg 2% eaSIr}-g&j_-‘Xell level.
reqU| ﬁ%ﬁ%ﬁyﬂ; eﬁéﬁr@p% b Mrestiye Hltééii’_ﬁtle@%g »confpatible with a raft of

In vitro ranscri ption) step.
Alsunsireamy mbletiler tmhmﬂnglcss inghudéng singlg-cRIEPGR;, thieosamstruction and
Figure 1.. Brie rawi ng shows a.first

sersemnerstsutiided Srser et ssp S e cn 1 atdation
Without wishing to be bound by theory, MEX amplification occurs in two stages:

a PCR (Polymerase Chain Reaction) step followed, if required, by an IVT (in vitro
Transcription) step. A summary of the mechanics underlying MEX is shown in Figure 1.
Briefly, this drawing shows a first stage in which reverse transcription (RT) specific
sequences are incorporated at both 5° and 3’ ends of the cellular cDNA population. These

sequences are used as priming sites for MEX-PCR primers (respectively shown as
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sequences are incorporated at both 5 and 3' ends of
the cellul ar cDNA popul ati on. These sequences are

wais@d/oasepri m ng sites for MEX-PCR priners PCT/GB2003/002989

(respectively shown as WD 2004/ 007766
PCT/ GB2003/ 002989 3 di anond ?nd sti ppl ed boxes, in
Fi g ) in stage one anplificati on Subsequent |y RNA

AT S8t e s B e D ora 4 e HcRTon, SRRy A

?Bgrn%e%orﬁbiemﬁ'&pe@fvﬁqﬂdﬁ&ﬂn ﬁé%ln}ield%n@ f:l@@slﬁétlclﬁml bokes, in Fig. 1),

product s hese are strand-specific RNA
spauaueg witkit tbeMVIBS-RIE prmeers, atgl usep fer hewreductianof stage 2 MEX

Eenepictim e 2ate SRl P A AP E H el el Mg TRe dgwmstream

eilarSfpificatiohd), say, proprietary primer sequences
These tagged products are subsequently anplifie

usi ng IniVHEKestegsombethe CENPcyTQﬂlIé@m@ft operell m@atwmaaa%d at both
| for d
ks s oL S SR SR RIS AR et we

a(iSseBERIy @elified aiiflg ﬁlﬁlt@ﬁnd\'@érsiéﬁt@elegﬁﬂ(tmo dufstpsoviddsXufficient
stage one products are dependant

innet ena) Seratovmatresm NE}Y-SRﬁOH}Cﬂ”SI o AgR E(Fopé@ 81 OHi0A ng Frtal RGN these
oy tarstiee R s bl gRBads 5o B S 1 e

I I I UStMED@&agé"@he rpfbduax éreldbpérﬁmmtmpmmmnmporatlon of MEX-RT
produced and anplified. In addltlon bi oi nf omat. c ,
matiyg pitesoyithin awe@wO@ra@é@& of asigilarSize g fHanseRgts in Hgopriginal

HRT AR B G003 30 MR s BlfPReS vt iPRBELRGA Bt DNAs are

r anscript
prod®sed pnd m@hﬁﬁ&‘m sailmmbloixﬂ‘emﬁflc zpmlyyls Af sioned MEX pmducts has

transcript and t pri ner tained at the 5 h
shewafthath &0Q% a‘}stfPfi‘ﬂﬁtS cprﬁalg Mlgﬁg ﬁ&nprgperélﬁ@@pwte sites in the
%ranlg&gjt ?H— B p@rtgé }I ME %)rdn@f biiREEBrebBUS a8 the 3° poly A 51te in the

transcripti h an ound cDNA synt hesi s thradugh
hianedripy anfl the I Prizier seaueaied,at t205’ cod vhthedthnseripthe

3" -t f th yA.tail
sopul 461 Bnparshy grbndimeatnd eRBOLPied CARBRL RS reverse
H{ﬁﬁgﬂﬁ)ﬂt ald AR sP ¥Bhdd EORMA %tlfé@ﬁ tﬂrdil%ﬁtlﬁﬁ’dlﬂb‘bf a (T)20 sequence,

rase pronoter site (for NA pol yner ase)
mb’&mwdem thei Eh-tamnmus of ﬂwrpimnarmol I@ﬂ‘b’A tadla i the meRNA p@eulgmn This

FAP- | |
P OOl ST D e
ﬁmér@iéqﬁ%ﬁte? KikdPrOar RNW polandrade) forsb s’égdelﬁ BINAigrdBranscription

sequence | ncor por ated at the -term nus
(Tbacttimes pAsewend pfrmes(FM -RAND)lissadso inendesiin theR Feegption; this initiates

hsgg uﬂ%&é&‘?f{eﬁsééi Stg%l Oﬁgﬁwgﬁ] ‘% Iﬁl? BMHSJ %hﬂ(cl}g&e ! Et‘f‘arsd cDNA

angl 2 AN SeQEnBNhcBBIoY TR a6 thel¥-BéTRIIRSS @ﬂ the irirnér. T"Ens phiter also
pol ymerase) for subsequent in vitro transcrlggtl on

rc@ataunscmlsee woengsdior sehyequenteRCRramplifiatine(N 8y thin beal seguence is

{tglggg'gglyth%tgg Itlir;]e ﬁpsn?n eanfdr gﬁég%egapg%{i o%ﬁr%ﬁ%&ﬁ@o‘f% site (for T3
CRIN A §lotyRikrise) £ wlihseqsdnt ﬂzﬁﬁ?&itr@rﬁbﬁﬁtidd‘l@hcﬁons. The heel sequences are

unique sequences as defined by their absence from the current genome databases.

In this way, a population of mRNAs is converted to double-stranded cDNAs that
are anchored at their 3'-termini to the TAP and at their 5'-termini to the FAP. The cDNA
population therefore contains the following species of MEX fragments (where Gene X

represents any gene that has been reverse transcribed):
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are anchored at their 3" -termni to the TAP and at
their 5 -termni to the FAP. The cDNA popul ation

w0 berebse contains the foll owi ng speci es of MEXI/GB2003/002989
fragnents (where Gene X represents any gene that has
been reverse transcribed): WD 2004/ 007766
PCT/ GB2003/ 002989 4 FAP SEQUENCE - T3 RNA POLYMERASE

TAP SEQUAER AR AP MER AR ESEAVER Fon s CENE X - (1, T7
R e B s B AP S QBN ol o an”I VT react i on

can bewpen faaditiesh] ampifiagen dnequitedVEX. guortuidt dintiting nature of the
SRRl BT h ORI AAS TS, BN BAOGR P BOTPHEpastage one
SUESIAAG UGB A gL 600, BBt b

shewgperatioh bf 4 RM&| pdlymetfse 5Opithindhepropivtyry MEKFRT cDNA synthesis
techni que al so all ows the production o

AT SRR heSPeRS S CEBEAAR 10 SuIEl el C-1QQ0eg ol RNA).
AT gy i 0 L S R o

pengs} from the ME X ansplicen pddi ¢hrpogtediffershtidVEdgging efghé §eprimer with a

fromits, ability to. a ify reliably, sinply,
r@p?lm @FQlH‘ﬁ')é‘eri‘ﬁlﬂég&éﬁ}tésent ative manner small
quant | Th@i)o%r, ?FWX“%%’&IV@@ | s ai’tslt ittty tou &nﬂﬂ?eﬂ:‘lih@&, simply,

of this technology nay best be realized throug
| repioidngiblytantl in arepmasergativeimanngrsmall granditigs ofomR Ay ddgvertheless, the

L S b SR R oL e o
ard Afd &Sk ebh applichidng eRtekdiaclO R Pstre@ifi dell harvesting techniques

(
downstream nol ecul ar _applications that use the MEX
puol ax b asea Captusr Micrgdipgertians(LCMhans! Pateh Clampridagiesting (PCH), and

the scattered | ocation of.di l.s ] A .

SR PR EPrlRR R e AR AR Tno Byt el RBpg poings
honogengist ¥ ishhow@nuanhé @attret tsvatibblofdisdass defislin thanyt tiseues and
devel opnent of LCM Using this approach it is now

pbe difficudtyraf purifing thysejcglnio Fopogsaeityty qoay tionaltgphniquss has led

interest.in I ] r i, £ ' s
SRR TR Gyt oD 6018 By o
RMANEklks bif sit@sqlin modetatesiuntpelyhaith 4high degree MR¢curacy. These cells
products nmay be designed to _be conpatible with a range

ofan fhe grocesied i dpfaie thediNA and Fhiy appiHied yeias MEL; gn

f eat ur ' ' LE L r.at.i .
20l S WAL A2 oIS oo gD o i
ahrsighpet iotecolbP@Rhaighes. dddsegh RaturesbimathieeSE¥ @rinfees include the

ability to produce strand-specific obes for
SeR B o S ST BP LA ARt P e EpRepaCtioof B Rsspbtracted

b s Gind %@éﬂllg? ‘r%{%l g%’&éig%ﬁllﬁfsggﬁﬁ@ gf;@@gfo? Wefe8Riag Hgérﬁarrays and

t'o produce su rari These have been
cAffpasteid chipsconventional |y produced libraries and

oo A2 showe b o aiaT brbpe ARERES TRER Lk Bicodsllf'S produce
subtracted PCR libraries. These have been compared to conventionally produced libraries
and shown to be extremely similar in composition. Inthis way, it is possible to amplify the
RNA contents from two small populations of cells, to subtract one population from the
other and produce paradigm-specific libraries with a high degree of enrichment for

differentially expressed genes.
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30 RNA contents fromtwo small popul ati ons of cells,
to subtract one population fromthe other and produce

w@aratdgee specific libraries with a hi gh degr erCD{B2003/002989

enrichnment for differentially expressed genes. WO

2004/ 007766 PCT/ GB2003/002989 5 An efficient method

for screening the popul ati ons® of products cont ai ned

within MEX-subtracted libraries or W|th| n the raw MEX

anpl i b eisisng mediod {pobergerniiedhe RePUaions of prasdGiEcontaimgd within

, gﬁédbltr%}:t%g hfnlﬁggg &n\mﬁunc‘fﬁg IQ'M I@EE%( %rg%l%op ?X lefﬁlohglgclonamg these

f croarrays

Iplﬂocﬂlﬁitﬁdddeﬂnmobﬂl‘éingﬂ’@m cﬁmbﬁmﬂe lelgobsa&dl@ﬁnmambe glasadicroarrays
as | abeled 5 targets to screen_these and ot her
erehesr yadditien apdpoparaliel, reweaplignms #a¢ ey sandgrusehas labeled

&%@Q{g%g@éeﬁ ?’a%‘?&droe‘ﬁ& F@%{ggﬂ% dhat post- anplification

represen ion o spe Ies should reflect that
in t hewnmm{anf faeet ofmmy emplaﬁcatu'fmteehmﬂd)gws theaefpairenieny that post-
anal yses ween sanpl es be perforned ) )
%(laatrfgl ﬁ’ﬁéel?réiﬂn@é@ﬁtog saemrﬁéowgersﬁ%gﬁ(ﬂé ity the; ypgmplified
t Bk, [
%?aﬁé”% Aoy seOmpRei ALl pBReh cofifles 10 be pirfbrinéd. MEX
diatetaige rthe a‘eﬂresemmmar efs theebtigimalt starting p@pfaﬁeﬂ rdfaRNAnN following
| gwﬁ ggaéﬁ{ngt hgﬁils tguengﬁgfgl ) gs%ztg‘l{}% s%%&p | \%Se sim Ecigralol %fvergent and
n
Q:BH%%%% %Ll ﬂléﬁlhgitc‘e[p%s@ﬁtﬁﬁd'iﬂget i §'1 re%ﬂlﬁcﬁﬁﬁféaﬁgle% Equally,

nctions e present
|rq:paes'mtablnnammamtamedrmemnidowhcsnd:emsreuonsmf\mmﬂg)lﬁ@l@zlal t he

ﬁgﬁ;l Séﬁlﬁfee@qagné gﬁaljnﬁ gltl éﬁ%@pntg%tg&eﬁ\gqe&t e ]br}(;sent 1nvenlt150n and the

neh RS EHiSQosddah WOBIBLE4, ttﬁ@éwéi@s%%ﬂfhe%t@&'&ﬁﬁﬁlem is relevant in
certain relevant materials and process conditions, and

wheingy Hresyzatsy endlisl ipcdyporateddisreinl by geferdnee.p iEpp mplg,fthamdcs:ument
invention

f ;
LRt el el FuCe R PR B oPO by afd ko (H readily be

aEé‘}Red fftdhe JUMB0sed 0L thidineéhtida by lRAE BF bRina@Nskill 81 the art. and
anmplification prinmers, respectively. 20 EXF@XF e 1

I\/EX RTF heé@ltqvw@g]Exmnnleﬂ ijussragqyhe yetion; Aspbeye, angls'TAP" are

n e
556 5aPb Aot B o W R vty ot a
RINAn{[dé epamExeRTheﬁcthm st andar d nol ecul ar bi ol ogy
protocols from cells/tissues/Laser Capture M croscopy

cel | Aathiesiep, snecific paming sites fpaPeR @n@l@atl%-were engineered into

d dded | of
dRbiBTe s AR EOKA A ARRET 7% 20 5 S0 M The
FAP- r a0gbotiotdl RNATbr @Eﬁd@ﬁﬁeﬁ@@ta‘ﬁ&d@f&mbﬂ@gﬁ&owls from

ATT AAC Egr CAC TAA AGG GAG ATC GTAC (N of . whi ch
sallsdissuesiansely (apiure (Micressapy, (el eharvastss €5 fz‘@mélr%qﬁ ebateh clamp

Pk A0 BN RO B AT S T
reed at i1 6 uMiNTled RAP-rabideméAPART CEGURGAA TS ATA GTG GCA CTCCTA
ATT AACCCT CAC TAA AGG GAG ATC GTAC (N),5, of which bases 1-25 constitute
the primer, bases 26-46 the T3 RNA polymerase promoter, bases 48-51 (GATC) a Sau3A
restriction site and bases 52-55 (GTAC) a Rsal restriction site. The TAP-RT sequence is
CAA GCATTC AGT ATC TCG ACT GTA ATA CGA CTC ACT ATA GGG AGA
GAT CGT AC (T),,, of which bases 1-22 constitute the primer, bases 22-45 the T7 RNA

polymerase promoter, and bases 46-53 the same restriction sites. This was heatedto 70°C

for 5 minutes before snap-cooling on ice for 2 minutes.
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30 CAA GCA TTC AGI ATC TCG ACT GTA ATA CGA CTC ACT ATA
GGG AGA GAT CGI' AC (T)20, of which bases 1-22

wa@oemgiitred e the primer, bases 22-45 the T7 RNAPCT/GB2003/002989

pol yner ase pronoter, and bases 46-53 the sane

restriction sites. This was heated to 70'C for 5

m nutes before snap-cooling on ice for 2 mnutes. WO

2004/ 007766 PCT/ GB2003/ 0029 4 | of 5x. Reverse

Tr ansct rhefiSERaygrse dranpasipliop geﬁqrf@uwscm i krtrpl‘?a’vm%a%? plof0.1

Al dit othegtgxl (Mﬂjfs?bgga{ﬁ,\r'}fps I(VEEIJ enﬁ:’lﬂﬁ B ARTPS (10 mmmure of

I'nvi t rogen xture of “each
®AdIPof dATP, d T RIGIRIaiCiF)E), ambll al d:f SeperSonier1s oemem: tllahscrlptase

268% %;1 g 1} p:?gﬁ%?l crip h%aos(\i&*]eﬂlgéms 3‘%@ ?’éja%f’ }'%ﬁtlon incubated at

| 89,0 542 C for hour. MEX anplification
r@gﬁaonq‘ n'this step, the reverse-transcri bed MEX-RT

vIEX atplifientiommactibhed for downstream nol ecul ar ,
applications by of th ction was .
D1 TGt AteR 165 ey scESy R MER, BiodrS Rere applifid for

Well] i faQeRtSnlichBoh tage || PCR buffer
(%‘%%t e&E 11 o?ptljl\l'l'%ss 10mVl mixture of each of

dATP, ﬁrﬂr@f thtCGRP reavtionl W)amphﬁtd P 100 1@ PORaby sheladdigion of the

oo SSETSH AP0 e sy

7nleturef otSéa%hl A@dmp eﬂTTﬂ@GTPQhrﬂad@Fp)t & § WAPe j@s bases 1-25 of
[ ows: 95 7 mnute, for oneccle then u

MRaogimngsdeﬂne@ab@et et 10 5Mcansntigl TEP, Cef brsegd-22 of TAP-RT

secon r t Ie 2 MEX from
é%ﬁ{‘?‘ggb%%tqw cmlﬂgl %te&? CY8F5l brain RNA was

r ever s@ydiind pasiieReshwaeas felions: QSPCtﬁﬁlME?fute for one cycle, then up to
RT/ a Ilflcatlon%qotocol of Exanp . This was

§e1rqya wf 85 1 C ferd! Saaseonsia s e 61 10639 @eqvgdé 68nPpoF § BEUten

relter les. In addition, a
I} @ﬁﬁ%’% Ci{tréllilﬁl gatl on was perforrred was
al SO |Alp‘[$r6ﬁ|€1®0n Gﬁmsra@ekmrmde\te@se@ke&scnmedamdﬁmgto the MEX
%ree of anplification of acgql n MRNA tr nscr

amphficasion PrERcel epExamRle 1 p &b gvas soually g1 ﬁeéﬁ@@%q%mcged to MEX
lﬂ-] ?1% fgxe eﬁﬁére@ t ﬁgle ;5 @?&lﬁ | g adl gt céhtrol, where no
g of tota

centration o NA“equi val ent .
Bn@hﬁeﬂﬁdﬁ waCpeifained) whealsteinelotied] BCR o@Nperformed to determine the

clegse amphAPHen EAFEn BRI troEscuain e A and MERampied pools
concen
anpl i f‘f&%tg{ t;rzgﬁér a& &183"913? be Tgi?tg?t@c{ gfl%:n?gnpgisi@d’o GHRAs H a Mrkentration

agfp$0 fngcef mtal R‘NAseqeinplenﬁ mefrengepnsiuldines tehdetedtBK at cDNA
anpllflcatl I ction

W%ﬂr#lﬁ’?ﬁ ‘éfr% pgglﬁzlcqqn ﬁadzctb{;ggq]@ |b§ tedd i the same cDNA
CORYRAGE QHREntRlidRCES 1BWAR®:5 pg after 9 cycles of MEX amplification and 50 fg

after 15 cycles of MEX amplification.

This experiment demonstrates that MEX amplification of cDNAs extends the range
of detection beyond that where detection is possible by conventional RT PCR alone.
Example3 MEX from Laser Capture Cells

G-1 cultured cells were grown on glass microscope slides and processed for Laser
Capture Microdissection (LCM). Defined numbers of cells were harvested, and RNA
extracted using the Stratagene mico-RNA extraction kit. This RNA was reverse-
transcribed using MEX RT primers and then subjected to MEX amplification for either 15
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Exanpl e 3 MEX from Laser Capture Cells 30 G1 cultured
cells were grown on glass m croscope slides and

woe@eessed for Laser Capture M crodissection PCEB2003/002989

Def i ned nunbers of cells were harvested, and RNA
extracted using the Stratagene m co-RNA extraction
kit. This RNA was reverse- transcribed usi ng MEX RT

primers and then subjected_to I\/Eéﬁarrpl jfication for,
et Heeycles. b preraiiqrnyizibs cPRY) 1D B9 reigpog or anajysis Mithout MEX

;a%xgp:)h‘;ié?tsi&lwp%%&{ats b@)rﬂ%&%{ﬁﬁgﬁr%c@@ Véﬂc?h?ﬁsﬁﬁg fihel 'assay of

pee bAcisady of teERraniplifisatiopeci fi ¢ for actin, as the
final assay of the efficiency of t

h

anpl i fAetR iseArengs: van deiesise b &S gy %fe?%g?ﬁﬁdaﬁ% Ly eyclgy of MEX
as i fi-eati.Qn
FFopttcEER fdlh aEfopt JOURLET R Moo CEFER drgifighon! I contras,
aiephi §dqnanéeowas limdeteaiblasih, sangddsi that exuemoe swhject to MEX pre-
undet ectabl e .in sanples tha re not subpject. to .
enlifien £ Tiis lermansirates dhat SHTbe e T X electlaptepuiques to

to link nol ecular techniques to LCM Exanple 4

‘inked to in vitro transcription 10 Approx. 100 ng
Aflxdnopleld RNMEX Sinked tir &evitro siranseriipéen usi ng MEX

A e A ———
%ﬁ%&xﬁ su‘GEei,rq[%ex'%t MEtXr-S}n%l'if?é?ﬁfof kired Mrﬁiné‘?%dl&. "Rse products

gascri be Ion) and reverse-transcribed for a
seere irdvitrptmnsesibed( TN Tresmgzhe Megascripeliy (Ygnien)rapd reverse-transcribed

Superscripts Il (lnvitro Ta au the.re ive
JoF Festant P g s AL Al R 1 Fogen). To
98N8e BReelalivCeREEhdyQF tHelthpliBicafonk, B (ﬁ@_@lé@ﬂﬂ@n%?@ciﬁc PCR for the
perforned on these products. The conbination of three

cagtih sequshce W, perfosmed s these prsiupisn diie sampination viithregagycles of

SHES, BB i b\ PP S0 e pntion o
afetiA ¢dhidripiain 3 B 6€toeM FIGA. Ofhe a¥bicaibh OF at @ddildnal three cycles of
enabl ed this detection wi ndow to be extended to

f
SYEXoprigr tRIKT enplded tisrstaction indpsy tyhe estended 1oE00 fssg?fégtal RNA.
STl PIEMS ISP T ngt At 8B g oot

usieA wikhou® tseoust oMV, | VT to extend the sensitivity of
the detection, whilst mnimzing cyc|]e nunber.

) : | This . .
may bdnicopeirsigntMEYcan ke paedkin ggnsopewith BT te exteyq te gensitivity of
¢ ; P . i b .
OGNS o2 L RS Ty SARERS b e
Rivfblicomyieldffeoni MBK Wit petsiding liseaaity ofvsprebmntaioa irothe ainpkian pool.
Zﬁél@ﬁélgggé ép&%}ggmp[ ¥ bcg‘SRg\? Af-g ggg{nrmr I g;grgaltlcqg 'crlllows the use of these

S RN el Y o

Example5 MEX used in Target Identification

To demonstrate the utility of MEX, c-fibres were harvested using LCM from an
in vitro model of pain. This model was based on primary cultures of rat trigeminal
ganglion cells treated with pro-nociceptive agents such as Nerve Growth Factor (NGF).

50 neurons were harvested from trigeminal ganglion cultures and RNA extracted
and amplified using 24 cycles of MEX. Gene-specific PCR primers were used to identify
a number of housekeeper and pain-associated genes from these cells. More specifically,

the amplicon pool was assayed with primers for genes with known association with
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Gowth Factor (NGF). 30 50 neurons were harvested from
trigem nal ganglion cultures l?%gj( RNA extracted and
anplified using 24 cycles of Cene-specific PCR

prinmers. were _used to identi a nhunber .of hous
P RBCEiote s SV s TalifGe. Raoh, e HBSoE Brink 1onBIG folloniig, MEX
S Bﬁlﬁeﬁéﬁfﬁn' Y distifdd QifRr&RIcE 66H1d BOSbseRE. BARSY&Re W Vé)éhes such as actin

pri for genes wth known association wth

2 andcpiaptsi RCrhEBPEG3NIdIR IS Cted imtbe preeldEDPOpROl Wiber leds@bundant

o B8 bR ot TPt afndtter e feieiGe iGopie 1 Tk Teceptor,

obp3ar \8dunVhdnntl Beft3 @hbmn %‘a‘lcﬁé&ﬁﬁ §@§e-?&étw pr@ﬂ@ﬁ'x vasointestinal
cyclophilin (act and cyc) coul tected in

ppeptiviEXngusopeptide iYe galagagnd\bmm&wdrmlasdaﬁm%@acﬁﬁm VIP, NPY,
RS ST} 3 BERES HRlE RGT BP BB B39 towing M

S uRiglfidatiohdvhdrk qw xﬂaj&e@%fﬂ%@px@%d@rc@pﬁ}ergenes were readily detectable.
vasoi ntestinal peptide, neuropeptide Y, galanin and

t fhissilsoevatigated shpl inydrq mRdel of Ban. CGRP, VIP, NPY, Gal,

and T t I to.t.he

ol § COMERGRE: VBT dteh i s e iRl B ey Suall gumbers of
MBhtblogically ﬁel@eaﬁ &9~ NDigdse ?@msvm %eﬁe&ew%etafg%w !férytherapeunc
detectable. This also validated the in vitro nodel of

piitervemt®Ther efore, MEX is of use in detecting genes

of..i St 4 l. t hol ogi cal l'y
r@%&%ﬁ‘i{—gceng%%gé%w en scaﬁl%“ goq'used as targets for

t her apaieiMEXi pﬂihfawmlb@m désignetd k@ bé cdptibfeewith hany downstream
library construction The MEX prinmers have been

darpligadens: o hsee Behparsenn éhwe-w%w of avhﬁ@ﬂeéé’rﬁli libyaries.

I
e
nuitipkfiez] fodm arigelsng] gaiphign pnmalfy ch‘ti@reeqaatthﬁh oy witko®t nerve growth

P GO R i S S B GRORRA) 0F et ERulpre of sbtracted
P Hﬁljaglése ArieQe VQEI‘%@% Sefebi8d Sb %ﬁb%n%?%d_lﬁ{s dnd \Bg?ﬁeé? sequences (<50

manuf acture of subtracted [ibrarie hese
s bazsepsb)e diigar ntodeculermiese kgatdd tophesd poadsctarnd familitaterthe subtraction

e e sEHgcen P Oty bF £p8 CombiPftia el Ioha-bssed Bene based PCR
gm‘néﬁy bhcPRvo &hﬂ@s&ﬁ‘ sWEBTBssERAI R Yubt@Btid: ;Jgﬁéh MhESAEY amphcons
nbi nati ons of |inker-based/ gene-based PCR priners)

ah"hlsumxiucod: thedingt foswmdraeldscmemrwbi likretyi msamhle llibrhries were
rogduced the fin

o R cRruB T ors i oy PisPaRp 80 4RE o Bihou fbHEE on pools
WR%Ebeefl Yethbved dGARE thelshirehction ?x@géﬂseﬂlﬁ%s d&ﬁaﬁﬁlﬁ%ﬁhe removal

genes common to both subtrac n pools 25 had been

r eﬁmﬁedrad@nﬂptﬁgfr@méh%ww@téd llbrnrlfzﬁr o%?easﬁnal Theok Qﬁd@ content of these
nstrate ranscr | ro
¢ RERdtnpRuBriadrt Bud e g Rkt SuhEERRERS P sclféfed and
C @iffefintialQixptddsio® was identified.
Therefore, MEX can be used to analyse gene expression in small numbers of cells
and to identify genes that are differentially expressed between two or more cell types or

cell types with distinct phenotypes.
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to anal yse gene expression in small nunbers of cells
30 and to identify genes that are differentially
expressed between two or nore cell types or cel
téges ﬁgzh di stinct phenotypes. WD 2004/ 007766

P 3/002989 9 Exanple 7 MEX was used to

anpl i T WBxXdivasitised 16 eimlify Qf diafivA {eriemdFEODNAVEOSEMEX reverse
transcri bed total RNA (2 ng-2 Q) usig:%a ra

] %ge of PCR
cyrehesibed botelIRNAG2 2B-2R)usisg airange i PR @icles from 15 t0 25 cycles. In

fi | } t j ' . Lo
c GrEaRE PR PO R R S e gy B Ry imilrly
Wahi88d. YPER QfhpBEdmwdyESnla ¥Bdn dfiec BIEX0 @mplificdtion. MEX amplification
anplification was successful (as determ ned by the
preseneessynl (95 deteiminest bycthe preseive 8§ uish ragqlféa Of AgATPse-gsls) from
litt. 20 t : j i 25
o e BoRer0t ol TR, Phor MR BEIS GRS PR, 70

f ol | owirygthMEX esrparfsbs of aaplicahs fBwigs BEX tmphficaRdif\of 100 ng of
with 10 g unanplified total RNA, the size range of

ptoigLBNA Bithck) NExampifshivtat ROV (55 5128 TangR qicprogipts after MEX
thosecin: the. i £ i :

¢ RO iiohdShiia Ttlobe Rth R b B dTATRL b, BAUIIOR the quantity
t REproduct Meha VX kaaplenitoedatal thaeiaphd empliftedtraterial ddespite starting
1% of the control sanple. Exanple 8 A dilution of RNA
wakona ki ofithe gontepl §4HRYE one MEX and al i quots of these

I\/%a groducts used as tenplates in an | VT reaction
urr-nf;'ﬁi%‘RNA pol ymerase. Using this approach, the

sensi t iAtilytionf of XA ovears aloplifert tndege dng MEXraidratiqedts of these MEX
magni tude, from-10 n to as lit 2.5 . .
RIOduss used .2 femplpics Hg%ﬁa@%%ﬁte%él%&ﬁ RO gOjelide. Using this

t ' AV oak Ect&RIRd BE 3 5@ bamadkade, from ~10
sgﬁgfg-agl?’?%en%;q%}@%v\hi I%({E%I'gécan be %sed t% s?/nt he%i zoén e
€

anRiNAsteras Bttlera A SeeiRINA. Sgandrpecific prabescinde upiag this technique.

VAR ducts was anal ys by, screeni n LGl 0aF

c o BN T B e et f e S A, A Rcan g wsed o
a@gﬁth_és‘?iégﬁntips{feﬁ&%%arﬁ@rﬁ}ﬁ&ate'y coupled at different
coordinates to the glass slide. Gven that aliquots

fr om t Hehesaientagioapd these I¥dcproductovias apalpseddy scapgpingt microarrays

for these sense d anti.-sense r | ONn

e ST AR R PR o SRR CE B P e s CofSepapgrely coupled
t g Yeterft RBBFdMAHAND 1hOdlads FiRleeXPioet afht afiqioas fibfndhe same Stage 1
sense and anti-sense probes were being produced, as

prreatition awgre uved as topwdate for sheasg sense angleanti-gpnse 187G YS aclear difference

were transcribed in vi ' ' - oo
por b RRTE A e Pleh ol o0l b bl it
WigkhseGinid aitlkerke pEdties were being produced, as predicted.

More specifically, Stage 1 MEX products were transcribed in vitro using either T3

or T7 RNA polymerase and the RNA reverse transcribed and labeled with cy3(T7) or cy5
(T3) prior to hybridization to a strand-specific microarray. The hybridisation signal is
entirely "green" (cy 3) only or "red" (cy 5) only, with few if any "yellow" spots, which
would indicate inappropriate transcription of mixed, sense/antisense transcripts.

In order to illustrate that strand-specific transcripts were produced from Stage 1
MEX products, T3 and T7 IVT run off targets were produced and each labeled with cy
3 and cy 5. These were hybridized together (T3 cy3 v T3 cy5S and T7 cy3 v T7cy5) to
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m croarray. The hybridisation signal is entirely
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any "yellow' spots, which 30 would indicate
I nappropriate transcription of,,m xed, sense/antisense
transcripts. In order to illustrate that

Stk - ri r [ ced..from St.age, 1
SRS GRS /G AL (BB o
pamhntiewdnsastobaab tutalis wWetk ddnigarediacross el nﬁbﬁroﬁss%);( heessaIts showed
wer e _hybri di ze_d_tog@e;t her (T3 cy3 v, T3 cy5 and cy3 v

Tthay B targeto\rybriived dosepsmnstragd prosed gimprplugher flporescent signal, when
' ' , iof | . Th .
PLRIEEL B TSRS b8t P R SR AL AIR el . 1o

aifltistrazentrat prrade specifict brbisaioness oceormipg!l eTha difeénce ag intensity
m croassay. Results showed _that T3 targets hybri di z%d
tREtWesTsIae Sensa AR HHiserss propes fargutnliningihe s pxneswTest wag 10°-fold and

SRR 4 ; " conpared to anti-sense probes. This was
rie(gg?isdelg\egﬁgh ‘T7 targets were used. This 5 illustrates

tBeimpler9and specific hybridisation is occurring. The
di fference i| inﬁ ensity mbletween,the sense_an

) d :
ant i sehQauytibnibs levshofiamplification achisyed fyripg WE X theiguatity of RNA

i 7 I
S Rty N o859, 5 g R vas
Mthesibel doant<St yg off R tditl BNAI(edd fg polyd RIMAY al Therefore,
o280 R i B BB b e messure
Rﬁ*tb(ﬁe%'@f;amﬁhﬁé’a@i@ﬁ @essibleelﬁheagémf_sr ﬁ% 1§< o 100, l{:n;ahrg%sﬁmate, due

anplification had been achieved. es a

rtedlsa axbaustibn pfilkeylreactibn obmpenehtsfdudeg the ampbfisitioh process. In parallel,
th hthis is likely to he an _under-estinate, due .

b FENE ol ot gbSestyiPa B FEHCE0 AR SCttindey real ime

ten@eild RTaagr on process. In parallel, 15 the

relati ve enrichnment of genes w thin the anplicon pool

was asdderetnartieadhrlyyrepletitne quantitatiye BOR| wastpevfortmid foCRvo genes, actin

' | -t titat] PCR .
MR NGE AR AN LB R o v,
MEEr stage PIMEX! 4 uftedRtaow 0 DEENTRE t&@lglPap%rmifﬁ%ge " @dpict PCR

o MEX, . after stage 1 MEX and after stage 2 . Thg

t
tals-ff BRIALS as fletringinedbySye picer asoRThotwasenpiesimaitainghersrelative
SSLRT G (BY t@rﬁg{rg?g %&Jg%:t\?l ?ﬁ'glpli?lg tﬁ)\é\lgper%a%l ﬁﬁough the relative

mal ntain their i ve

tcyelaaambert & wiictothese dppeardsphifiéd fathe MR, PRAIERIRE amplification of the
al though the relative . cycle nunber at which these

&PPenpogldiag Aequried, tesultingin asrqarlier defieetian eighe transcripts.
mlﬂ,ﬁ]é g@tion of the cDNA pool has occurred,

g in an earlier detection of the transcripts.

ExanplSebttactebMBXoprodaéteshd\doxverttiodalli groduu@d libraries were cloned and
con?zgn({féonal |y produced libraries were, cloned and.
Ampliiied 197 upcss njekeson anpheusespnsificed misieasTayo R Bis mienoaday was

QLR DN piitd MER' PRIILEN Wiracted librares. A substantially linear

relationship was seen in a graphical interpretation of the hybridization signal, where each
probe is depicted as a single data point with its intensity of cy3 fluorescence shown on the
y axis and cy 5 fluorescence on the x axis.
Example 11

Two independently reverse transcribed RNAs from the same RNA source were

amplified by MEX and labeled independently with either cy3 or cy5. These samples were



screened using paired MEX produced subtracted
libraries. A substantially linear relationship was

wae@a/0d116@ graphical interpretation of the PCT/GB2003/002989
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hybri di zati on signal, where each probe is depicted as
a single data point wwth its intensity of cy3
f1 uorescence shown on the 30} axis and cy 5

fluor.esc e.pn the x .axis. I TWO
| RIBCA AT s & st Bo e S "FGhvof 9l thypgobes post-
Rﬁ%rﬁl‘i’éﬂ16ﬁls\’éﬁﬁlﬁilcaﬁﬁmﬂa{ ﬂh@gigﬁ’é{ iath adndi 3RS b&GAI Thi s1s shown when

i ndependently with either cy3 or cy5. These sanple
V\&Ola_ Mobe 504/ 1ieTicsecPdingoR 06 3igdal2ieghe cgl (yriaxis)l amh dy 5 (x axis)

S8 T A S e DS B o
%Wnp?é@ﬁ@'aﬂpﬂﬁ@@ﬁ@mfclaﬂ?ﬂ@e pHBE MENGkactibil. STHisSis Sllkbg;%‘@ icted result

each probe was plotted according to its
i @ tht?est@lylag (rpatedl sa)npéﬁeki/kabelﬁd irx czoki Bgylctlomhaml svas tidemtical. This

S ht-I ature of t raph i nmonst r
Hr S el D0 Rt o oA B areliafion i remme ey
| Rx$A &rme MEX reactions. This is the predicted
resul[ as the starting nmateri al F{E|Ifl ed/ | abel ed in

each r &wetindapendraty s¢versegranseibed R As froingwoiseparatersauxess (brain

t hat ta RNA r es tion duri

v PR e AR o iR b iy pfe-Ammfhcarion. The
Qb Eatibn fateed Wbﬁﬁn&\dﬁ&nﬁédp%&ﬂﬂeﬁ%ﬂﬁb@% ﬁre%hibﬁ?ed 1llustrat1ng
(br ain 10 cy3 and testis cy5) were conpared fol ng

MRt MK adaeipigimed the represpphiive eaatice betviea the two RNA sources,
s alnost identical when these
YR Rl

re conpa illustrating that M EX had
nBxarplenisd t he repr esentative bal ance between the two
RNA sources, whether arrpl ified or unanplified.

Exanpl Quamities ofhfAV fiombiderendsg feverss frRBwHBHeRnef the same RNA

Irs%\égcre;b% J{r%eﬁg dn?g n%%%qa}i@ﬁ%%?@f dl\ﬁ%ﬁﬁicgﬁcg%gd labeled

arypémhfercmloonySSaQwhnluabedtredsfdMVslther cy 3 or cy 5.

Quantities are as fo starting total
br ai n fR’NA HErstaEine fefa ﬁw% g MEX 10 %y ng MEX/IVT

st artlfg 10 r{?ﬁ n

20 3 =1 ng st%rt r?ga@(%ﬁrlz}?‘n W pg%él\%@X/IVT
Py I\/E)GF\TIhgTSuWQg taarirain RA Rl at 250@gavilidht 025 pg MEX/IVT
or i g|

(1o "Phes® Gieifies it gt ot prienHesumplBsBredoR A individual
yx%@ruﬁént‘(lh@ AEPthé R2GHds@ed ih hd NIE X r\'ﬁ—()tron-gﬁﬁE 1/10 of the MEX reaction

straight-1ine relationships between the sanples are
iimdhe dVily.e Thé atraightelpree sdatioashipm bétametb dlan sample& arenindicative that

Zr\é;ee)rgf%%af @aﬁ%\@%\ggﬁggc o rlan(%e § 1(9\7]:7 con erlilttrat%%of Xl\lp?ut RNA.
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12 CLAIMS 1. A nethod for increasing the nunber of
pol ynucl eoti des cont ai ni ng sequences corresponding to

W@ 200RBHY78eci es present in a sanple, the met hoBICT/GB2003/002989

conprising the steps of: 5 (i) reverse transcription

of the nRNA species using a heeled 5 -anplification
pri mer (FAP-RAND) and a heel 3'-anplification priner

5TAP-§;), wherei n each primer sequence is unique, and
' or each heel sequence includes a RNA

Rol'y g?e?h&f Wﬁ&éas@dgtﬁe Q?Hltgﬁlte Wﬂﬁﬁlgié&ﬁhé&d@&tﬁning sequences

vari ab sequence, ere

cenesppadingan a aRMWAGpedespresturia adampleptht GneshsdewtestisnigBhe steps
and then nultiple cDNAs according to the variable

®equence; and (ii) anplification ofthe cDNA using

primers suffici : AVnbQesti R LIRS P
e Fdp aﬁgelﬁéﬁngsw&tqﬁgg%EAﬁg-ﬂRAﬁ B 4pbGesihe ek B 5 Somplification
met hod accqrithenFA®-RANDN dhd avhéeldd Aetoplifioatadnl yrimer (TAP-RT),
conprises the step. of. 15 (iii) .in.vitro, transcriptiqn,

to produce VEER EREPGPIE? paRcs it WU i et pgeach hedl Sequence

ampl i cons. i, s FRNIOPLIAREREH B0 sitd, BAd e FAP ifidi@tedk variabl
2, wherei n'each heel g%gi&encegsri ncl udes a différe‘%%eghvanabe

RNA pol ynersegensd, tvehereby the RNA ddlrexesotmnsugibed te pedducd double-
for the producti.o f, a r and- cifi.¢c library. 0 .
5" A et hogtrted ERY & i RGN Rs dfirinkoto figevariable
production sefyefcsyp§racted library fromtwo cell

popul ations. 6. A nethod according to any preceding
cl ai m(iwhi @mpibentionothe cDd ustngpienerruffymently somplémentary to the

products and i mmbilj.Sin em.j.n [/ .

et hod accdr By e AReRaTARoRhg EbRAN d TAR R e
sanmpl @ instholl QBkdrame o clRfm ¢2aRhidk 8ddiicda0¢ b@xaﬁﬁids@lﬁb st€p oA
met hod_according to any preceding claim erein the

sanpl i) s fif eiitplarsariptedna v preduee RNAgun-offs Komeeithed end of the

accordi ng %glﬂ&%lpreceding claim wherein the first
and/ or the 'second heel sequence includes the

Bucl egt indhod aensediag tflaitn LbeeMagr vilietedn eatB hél.sedhence includes a
net hod_according to claim9, wherein the cl eavage site

differese RNY palymerpse site.end  of its heel sequence. 11. A

Tt ok AGERE 09 LBLTY By PRI IE, Lokl 4R .
5. A method according to any preceding claim, for the production of a subtracted
library from two cell populations. ,
6. A method according to any preceding claim, which comprises cloning the
polynucleotide products and immobilising them in an array.

7. A method according to any preceding claim, wherein the sample is from laser
capture microdissection.

8. A method according to any preceding claim, wherein the sample is from patch
clamp harvesting.

9. A method according to any preceding claim, wherein the first and/or the second
heel sequence includes the nucleotide sequence of a cleavage site.

10. A method according to claim 9, wherein the cleavage site is located at the 3’ end
of its heel sequence.

11. A method according to claim 10, wherein the first and second heeled primers have

identical cleavage sites.
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according to claim 10, wherein the first and second
whe@imoar7ps i mers have different cl eavage sitesPClL/8B2043/002989

nmet hod according to any of clains 9 to 12, which

conprises the additional step1 of treating the

pol ynucl eoti des with an agent 3that cl eaves at the

P ecodt RGO GeRRT s SRAR HTReRTCAT P sape selog primers have

uareethtadlvhdd Gaki on cycles. 15. A method according to
1 ;

claim 14, erein each anplification cycle conprises
tlRe A epthodfaccor(ling todtyaificlamgs Sionlgl, ehhrcangesesbhiadditional step

I I t . bet 85 d 97C. .10 (il | i.
OhESaHE e PO HeERAT B EET B v ot (e eses sifg

C > . _ _
T e B e B o A TRt Ripries up
po 6¢ ediptificasionioyrlewherein the first heeled prinmer
780 oL hhoS A i RS A B Shris e
segyence, of 15 to 22 nucl eotides, which is not

conpl enentary to the nRNA nolecules initially present
i n t héi)sanpibériniag singleisiranded PN §analacudes it betevwsen 85 (5and07°C;

var  adtb scnieod UEsRs PN ok ST beR GRS P G o5°c,

hgel ed primer popul ation. 20 17. A nethod according to

any preceding claim which additionally conprises

conf i 1(#) ng elaneatingthe perealed RIVA negiequles g betwere 7@°Guandd75°C .
quengc ' ' i o.M e, af .

TV 1K Bt 2 B S0 pE AR S AL GBRAL et pimer

pbguletioh EdiRistswila pophilagon ofmicleiescidrpnprigingf frofi s} end to 3’ end
detectjon of sequences of interest with sgeci fic
ol i gokilc| edthegksegpensesof 1549 22iqupleghigasi whicads i complementary to

SREHENGE Bl RSk BRSGp fseyf, Sonc ct 1 0
obt ai @d i analigedliseqiencsnofltchods mixotidast on  vector.
wherein substantially every possible variable sequence combination is found in said
first heeled primer population.
17. A method according to any preceding claim, which additionally comprises
confirming the presence of at least one nucleic acid sequence contained in the reaction
mixture after amplification.
18. A method according to claim 17, wherein the confirming comprises any one of’
) detection of sequences of interest with specific oligonucleotide probes;
(i)  amplification of sequences of interest with specific oligonucleotide primers;
and

(i)  cloning of the DNA molecules obtained in a replication and/or expression

vector.



