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its entirety. TECHNI CAL FI ELD [ 0002] The invention

relates to the field of polynucleotide anplification.

More par tCROBS/RBEERENCE TCERELATEDY AFPEKsAmN@dS
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stages, cell differentiation the like. n-
capture micro- 3 ssection or cell sort%ng Nucleic agd amplification té\%nologies that

provide global amplification of very small polynucleotide samples, for example, from one
or a very few cells, may provide a solution to the limited starting materials generally
available for analysis.

[0004] Likewise, the ability to amplify ribonucleic acid (RNA) is an important
aspect of efforts to elucidate biological processes. Total cellular mRNA represents gene

expression activity at a defined time. Gene expression is affected by cell cycle progression,
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codi ng RNAs have been shown to be of great inportance

in regulation of various cellular functions and in
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b) the products are double stranded, thus rendering
transeE piaseRelymarase ehnitbteaction (RIRBCRYymethograp asriationd theyedthdhese

metHods Exleoogg’edao 1 refliAREn bP R {,}‘?‘ ggvgras‘é transcnp%ase to form single stranded
DNA complementary to the RNA (cDNA), which is followed by polymerase chain reaction

(PCR) amplification to produce multiple copies of double stranded DNA. Although these
methods are most commonly used, they have some significant drawbacks: a) the reactions
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products of prior anplification, thus requiring strict
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wa@opkiopisemt i on nmet hods use initiation of repliPel/Usw00612779

NMRNA fromthe poly-Atail at their 3" ends. However,

not all RNA transcripts have a nRNA tail (for
reqﬁifé‘fﬁéhﬁocﬁhﬁg )XY prod i ere ABELIB SRarkdRd] this RbsHng thém less

addi tion, dué to sanpl e preparation procedures, the
acorpgible fabinding i probes) @ndu exibe repctoms arg pfone é@m@mng@@l with

s A R e

Otlied ictuiraitiRNlA @fnphﬁb&ti&&hétﬂ(ﬁdsaise hﬁﬁ’atﬂfhfdf rﬂqﬂlc@@éryofAmRNAl from the
Al t hou%h anal ysi s _of non- lified RNA is feasible, a

polyiAy#ak 4t dhait 3' sheurilowevesmat @lﬂ /’Rmn%msalaﬁ‘eamé%\lﬁi@o(for

h
oAU ANl ST Bk b
prepmtlmgpmabdme;meezmmmmpm birudturabinetgrityis domBramhiegi. CEHus, it
np| ft I t ed d
TN Y
reqaftt! ﬁhﬂaﬁcﬁ%@eﬁf&%ﬁ%ﬁﬁ% t?ée &THF{%H ?oﬂbﬂgﬁf‘ nAltﬁJh%ﬂ a95151§5 ¥f non-

are, and se a y "and easi er,
amahﬁd:@/RNA i§ Hieasdolbé, laistgpificantampdunt pf RhvtingdRpis N!Daki ezhhiesd.

t I f | b t
Holpgve 1 i3t Sty 26 ebnely PSRt s el e gBty ettty the
amBfhthf baIBditdl ise@bleFrom Whichlisie dedvaNtBigRRS] daekpléesé 8ften limited
parameters of |arge scale screening of effector
in graewe ghéprecioparylersoverothe wmouht afdlkivdrions RINA spegiss és not equal;
sor}é@ LI#: S Iaﬁ?‘e r%o@b%da%? éﬁ 891§Psoz¥rg and%esg Qle glje lirlélé atnﬁ easier, to

ormvery large sc creéning or u

andlyie0 lmlb[abﬂltﬁﬁf ﬁﬁplif@g{N@@éhuen@s\éhﬁylle@ﬂhehhm dis of lessyundant, rare
anounts of library corrponent s. [0007] Therefore, .there
RN4sspgcisee dhe ahilifsiig raa%%e urall samnles Ppmears ¢ioweleic acid

amgﬁﬁédtﬁ)ﬂl RhlsY ad%ﬁjg%gﬁs i HQQ@&%*&E@%fﬁ tg@ ORAd Jdee%@ of

pol ynucl eot targe e I nven
effe@ermoleade hbragies fownvhich Imim:mrsmrmenble ‘fcﬂﬁlﬁsis afMnbjor concern both

ces |ted her ei n, |nclud|n at en l.i cations

for g P Datpmdery it el SresOte oy b FEPURhEGt fopeening, and
in ¥iB®1oF tIRMirh kY mohSGE Spdidkes! NVENTI ON [ 0009]  The
i nvention provides nethods, conp03|t|ons and kits for

[0003bt her nﬁhere@r@bbﬂre MQeﬂuf@@mmWed@nn@lf@am@rm@hﬁc}s particularly
meg%)gr I\’\glé E’l\lﬁa%pg%l?ﬁ gﬁ{llg iy ua%atv\ge %%O]The invention

deseﬁbaimre]glﬁﬂ,ﬁulsmhl@ﬁ@edaspect the invention provides
net hods for anplification of a tenplate

[0098] ynuc édkmetreencesgitpd hstain dacleding pa@nq?@phfaél}ms and publications,
are 1H$ad(‘:1l'p&jafeﬁ% %fe?enxpnztﬂgl%ﬁ)t 8 PCT/ US2004/ 012779

xture, sard reaction mxture conprising:
(i) a tenplate polynucleotide; (ii) a first prinmer,

wherein the firs ﬁ]% imer that is
hybri di zabl e toéﬂiﬁéﬁéﬁ—%@@e

pol ynucl eoti de sites, wherein the conposite primer
conprises an RNA portion

[0009] The invention provides methods, compositions, and kits for isothermal
global amplification using a randomly hybridized RNA/DNA composite primer, as well as
applications of the amplification methods.

[0010] Accordingly, in one aspect, the invention provides methods for
amplification of a template polynucleotide, said methods comprising: (a) incubating a
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and a 3" DNA portion; (iii) a DNA-dependent DNA

pol ynerase ; and (iv) an RNA dependent DNA pol ynerase
w@ dvsobeansmy be present as a separate enzyme or PEBUSIV04/012779

enzyme conprising both DNA-dependent DNA pol ynerase

and RNA-dependent DNA pol ymerase activities); wherein
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DR ek as e Gt vt Bt 6% e B Gt an
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, RT , , .
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reaction mixture (a).

[0011] In another aspect, the invention provides methods for amplification of a
template polynucleotide by incubating a reaction mixture, said reaction mixture
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conprising: (i) a polynucleotide tenplate; (ii) a

first primer; wherein the first priner is a conposite
W@erooA®e2418 he conposite prinmer conprising a RNAPEDUS10041012779

and a 3" DNA portion; and wherein the conposite

primer is capable of hybridizing to a multiplicity of
co%ﬁfgﬁhgi @) a B&hyRY ‘é&ﬁﬁﬁéﬂ%a RINADNA bhrtih] BetdebiSn SRR the
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copplexriegenstatedibieinenbating @ firsicedsdion oxixiuse, said dirstgeastivn moxiure
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co%bﬁfbﬁirﬁﬁbrpﬂl@ dobosiferRifdr eoRbatia %%Nsﬁgsﬁi@ﬁtahaias' DNA portion;
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polAFEEbehe s P Bl GrER TR IRERL T R HNAMpendent
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steyi(8) Wheiitd RNASs olead@ent SnpthenEinipigite fi@eVEIeEs and s SQeRded,
enbodi nents, the first reaction m xture further

wheerhyrmaEple copips ahe efupcleqtida emphiicaionarodisbyrergrpgrated. In some
enpf, IS AR R PRy LR BB i

priviéfs. aindome rpde dintenpy wWihkreinakd enmplaa polpmodectide id RNS\Q penplate
odi ment.s (generally those in which the tenplate X
iy SER (Bat ?l_é%eﬂgolﬂm&g PE BRI CORASHONS| O gagnis promoting
cle'g&!fée%s&fﬁé binBhdiRRhA! M€ ¥HRLiGXackBY nﬁﬁtu&ef&ﬁﬁ&lc%%lf]ﬂé%% U agent

the use of RNA-dependent DNA pol ynerase. [00
(sugh@s he cozysyse that clebressiRiNA dtanpan BN DiiEs hytetdh edisrebp template RNA

s PR 2o P T e RS b Bl rensin
pré@UN InSbig endbdilinfent@Bhe@Al1othose fniwiith MhetdBpla®PoBmutRbtide is
product and a second priner extension product,
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Wl%?ﬂﬁ%?ﬁ%%%?z%@%%gpg%‘% OIK%H%{/L%%CI eotide with a DNA
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te%alﬁieip@}xnugﬁe@ By npebating greastippaixtuee, said sigcionmixture
idi v Lt inlicit . _
coR g PO DIk AT Aty ok iioh BB fid o second primer
extersion pradnctpwheent the firg eriareatetdndign proivizt 208ehe@2UBextension of a
nsj on of a.second

PCT/ US2004/.0127.79 t '
randSBIY BDEA 0P DEer PPz P e e BN BRI HE QA pglymerase,

wiRrein the first primer is a composite primer comprising an RNA portion and a 3' DNA

portion, wherein the first primer is capable of hybridizing to a multiplicity of template
polynucleotide sites, and wherein the second primer extension product is generated by
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conposite primer that is hybridizable to the second

pri mer extension product, wherein the conposite
wEeooamp24eoNpPri ses an RNA portion and a 3' DNA POT/UB2M4/012779

(c) a DNA-dependent DNA pol ynerase; and (d) an enzyne

that cleaves RNA froman RNA/DNA hybrid; wherein the

extepgomet 4 grond primdetyboidiveil to tledirstaimdd @k hdioR piodBEL; (b) a
RNA cl eavage from an

1. dizat i.on i.mer . extension, | !
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4 of pol yr?ﬁ%tt eotide t e@pﬁa@ggﬂg{*ﬂ)}g}% plély%ergsec gﬁ?ﬁBEﬁet e
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o) nd.a 3 DNA portign, and wherein the
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po El-eﬁ%ee%@*ﬂ"e ERRDISIN r(t@) iaﬁé?mmrﬁnﬁfrg\eﬂ@rémmg&id%pme strand
- : .agen at _cl eaves rom an
iDL HREAS Frin AR R ROR it pEh RS O TG o et
DNAm@k'mdn_, emd whereinthe detposite HrigRP Y @bsle ¥F ByHHdiTHS to 2 multiplicity
FrEXLENs! pn nd.strand d!@;)° acement. In some
o PR ERpeleot thapd i (3 Ingulrtingtemplatetstrendinethe preert of a

DNA- R BRI [ i . auxiliary
D o e ot g A Ry SHR TR o i anscn
cleagesRNAdiio din RANA/DN Ayevierelyl ntultipRs@pied o{ﬁél?ﬂu&l&ﬁide amplification
t he RNA- " dependent

nucl egtide tenplate is DNA),

profiR A UERERLA 88 G et RbieH displeeement, Shioro014]

bbdinsenay i@ ] ' ' net hods. f or
o anpl i figcat,?ozﬂ%?h Rli\aﬁsf ié’%fg‘:eéagg?5%?%?‘2@?#@&“&3%%@
embgyiatestseadliary priowes ara invlided i step {a) and/ot @BPIH! € some

' uences,are anplified by incubating a

o i S U R oo drrep i i PR e RNA-
depefidnt DNAWplyererak iGorhitied o IHEBABALGNSI On product and

second prinmer extension product, wherein the first
[00181 i mer g@@#&@r BPept Biguevention gervides nehdals ferdnelficatiowbf RNA

' | Ldi tenplate RNA strand with
e B R RRE B il Gk SR bpthopiefr st

polypuclepside sejuanees mplﬁiddrﬂyﬁﬁéqbéﬁﬂﬁa kS fich Ak RVAHR Lt
n, wherein the first priner is

..and a 3'. D portjo _
m"‘f%rgﬁgﬂ’lpélﬂaﬁm@aﬁ?lapfﬁ (9 2 {155t Rrimsr extonsien prpdudt and tescond phimer
extendOnZR0du P SAkI8n lﬁgﬁrgﬁ?rﬂﬂéj eQ}e%Zigg product is generated by extension of a

first primer hybridized to template RNA strand with an RNA-dependent DNA polymerase,

wherein the first primer is a composite primer comprising an RNA portion and a 3' DNA
portion, wherein the first primer is capable of hybridizing to a multiplicity of sites on
6



tenpl ate RNA; wherein the second priner extension
product is generated by extension of a second priner
whyiniogh4reed to the first primer extension prodeCt/PSEn012779
wherein RNA fromthe conplex of first and second
primer extension product is cleaved (using e.g., an
teraplate RN A hahereinl thamndRMnéf etremionFINAdURNA gémratea bgrextenswn ofa

se&2 diti op ntg cl eavage, such as heat and/o
e PR imsE DT 0rte e Bmer SeGinpio® mreshish ik wheaein RNGA. from the
coi\%ﬁ;&lo@ iffARhe sdcBndl ?ﬁm%? EQBELiorPSrb R 1 SALRR '(%%ED gd{ﬁ% énzyme that

erein the conposSite prinmer conprises an

clegyies RINA :fror@w\Rbb‘VDl% hylgred omoﬂ&ﬁoﬂ@pﬂndtﬁmg clBN@agef such as heat
Fase an enzyne.t ha ave RNA from
sl AR BP0t 18\ BrireRte et b B Badieable o Second

prigRn QXtEms@cﬁﬁple@dt WEdrBintthe &rhpBRite BMQfef erﬁ de98n RFA 1on and a
ext ensi on, RNA cl eavage from an et er odupt e

3" DA Ber§ipnate @@MA&epcmlvpb@NtAepcﬁymmse fandnid) heermymalthat cleaves
d .and

e N T —

pripreoHytaidiznidn] gimedkendies, RNﬁQﬂ@Wgé‘ﬂbﬁl'aﬂ'l@ﬁmﬁ%e&i‘oduplex

$§Jégucleotlde anplification product are generated
an RN BbenARAstS primeeremihe eomplex of stpp ?eawheg its RNA is

cle%%ﬁhﬁ&&h%&ﬁfosﬁ% ﬁﬁﬁ@?ﬁin% toatﬂé( Eécm% érﬁ%xg %nswn product and is

sone e I ment’s cond

extendegdnwhereby modtipdé e@tﬁbf@l&ﬁmublemﬁﬂeadr@hﬂo@ﬁd&ﬂroﬂﬁct are generated.
anot h prOV|des met hods for

In ect, the jnventi
A TR thbodlby thy comples Rhise @ posspriziadaathateresspcs af auxiliary
prif@Rd Pk dmP EinBbBighetst ﬁ%é&ﬁlg p ey @&ﬁ*}ﬁ&g ﬁqgm\%tt(gj o? cleaved RNA

first priner, wherei n sal Irst primer
temgpdatposit e primer that is hybrldlzable to a

P AL T
tengpiate pol&nudl%d{é QiS/t(hPﬂa.nd&IHI)y p@i’ﬁhﬁ@ ﬂ'té’iﬂplﬁi!%%p\f}}n%lteo@dé WA a first

W th a ﬁ@$ yner ase; cl eavin fromt
Prijngs, gheysin ﬁﬁﬁt PHIMER ISa?q@mposmr llﬁﬁlefhﬁfels hybiidifabderiose multiplicity

or EMAN RRIGHA0URL R YRS LR o g porion
andvh&TIBNA mabich; ib))éxlténdﬁ@ the fird prifRf with a@NA"Wér@se (c) cleaving
r.c ri.sing RNA portion and_a rtion;
RO T G PER T BB S claRts .6 Acron KoYy RBTA by
hetérofas)h; ¢ PIRIRRISAR M n iUBE BESkSto tﬁﬁ gen({ﬁlale éh]&%ﬁ%}&(ﬁlde

RNA fromthe anplification priner wt

Wh@ﬁ@eﬂa@sal@hﬁcﬁhmmeNNaDMpbateepmﬂemiompnsﬁnngRN Agjortion and a
r can. brldlze and be

B Rt Cheleaiie b e shmbcaiotoraryw oped displacement
DN@IT@JntHebl@ Sdridqen) cl&:{vﬂ%ﬁN AdGin GRNERAIRAtod ﬁl@ﬂ] vc\i/itﬁ pn agent that

anot her aspect, the invention provides

cleayig RN i HRNAYDNA hederpinler, pullyihaichetier depliation primer can
hyHFr)i'gFZé %ﬁg :bg g§t%1acﬁe S PR ﬁxgpg {%ﬁt&q% §<Tr)]‘glaensc?flé) poi%mcﬁ }1dep ?qunléﬁcatlon

prodne el generated. fi rst prinmer is a conposite priner
&ﬁrrprl sing a_RNA portion and a 3' DNA portion, and
[005#er ei n Infaothes @Peﬁrﬁhﬁéﬁvengorea@a&eén@fhodhybr muplzﬁqagon ofa

tem%%&l&rﬁic déb'tlhé( Bﬁlkl S}ﬁﬁﬂigaa} BRG] e udd?ng (a) ) pol}gnu)cleotlde

depen
template strand (b) a first primer, wherein said first primer is a composite primer

comprising a RNA portion and a 3' DNA portion, and wherein the first primer is capable of
hybridizing to a multiplicity of template polynucleotide sites; (c) a DNA-dependent DNA
7



WO 2004/ 092418 PCT/ US2004/ 012779 polynerase; (d) a

RNA- dependent DNA pol ynerase; and (e) an agent that
web@awemtRNA from a RNA/ DNA het er odupl ex, wheP@bhYS2004/012779

mul ti pl e copies of polynucleotide anplification

product are generated by primer extension and strand

pol%Pis@;(‘(@)TE RNA—HébeﬁQé‘iﬁ Wﬂ%iyﬁﬁ%s@; arfdg(@)"‘zﬁ{ é’éehb’thﬁm&-ﬁfes RNA
enb which th

odinents in e pol'ynucleotide tenplate is

fropnARNAYRR ARterodegiern aidatebipiulfiple gpieseiepal yausteotide amplification

fromthe reaction n re. 017 is cl to one ..
proghgPiArt BSheRTREy BmE? et sod S Mieihimenh Moo Sthodiments
(ge@brafly tHRt ¥MB6diaRhisdE whethGhe pou@EtiARUSmpPIERRS BNA)Othe RNA-
copi es of a pol ynucl eoti de sequence conplenentary to

dependenty i pebmegese deerpitigd dronethereaction prseiect s t hat may
tain, ' . Si f e ) N
O one” (5B SEon SRS AL e RHG SERUSRISR of o
polyucleqidsi( N DN &r RNeW hahplag drldepieesid palntuchdoritiel s&uence
al so enconpasses nethod enpbodi mrents which conprise )
complemsaanny a nedyrpslertide tepplate reders to progugts igkmay contain, comprise

. : on - . . Y

o IR BEAR55 AR hs LSARSS O 4N B Lol eer o

comhinay amdntcubafing the resaltpasnikergalsorendosjpassse thethodtelngbodiments
t hods. of tge. i nvention .are described herei.n. Far

w PEise {ngulaiing tg"rﬁ%tﬂuﬁg}ﬂ‘%‘,rest %VﬁMSﬁBPS}n&H%?“g/ or

sutscBAmRRkibEs)Rb tHHR thel Rsived I%El&t! fEM&Gledt 0 the 3° DNA
portion. I'n still other enbodinents, the 5 RNA

[0038} t | on MVeriguy enskadimenss pfithe SomppEitewimer(sh usadrin thehmethods of the

imEREH P Boifioo! PGl P St ltn St RELSGRRTEHBE A P ofa

comPbdite Phinsth id NavitlCREFRE o the BT DIVEY P&ﬁﬁﬁ.i i siillfthére@iodments, the
to about 20 nucleotides. In stil ot her enbodi nents,

57 R pagion ssradiasantde then LNAposiane Ipothee pmberigiestsstheRNA portion
t.0. . i . i
M T R B A T

corAPosite plriaet icoiesists dfinbosioi® ahioho2l) neidosided dnctlipdsr Embodiments,

th i_mer gt!iosn%%ect ed fromthe foll 0\&4 n Co%ggtltté@@up]@oﬁdes and

the YKL pbkfiorPEYAhe comPd A PHEAGHNCR AR B GRAFG K fttbtides. In
(SEQ'ID N(r):2), wherein i1talics denote

som¢ bohodinsotsithieeonapdite gtimdeisctlested doryihe fullnyohg cdmpeste primers:

R el e P T U I S

CCRAVETTRG ACHY OCUT TEd TR dA BRI dTERYSEQIDCNOaS, wherein italics
certain enbodi nents wherein the tenplate

denpie yiheruickestiflepeands'dRigmotes,depigibonneleeiidesof primers

o . |
(0BIETG: e BRI RE bt Rorlo @RARIT SEABES fondblh psquence o
paiallp eanidomiidey seqrdes akkaighnesaintehtbodmmgmesistich 43rdeftrin May

e a opul ation or_ pool of different priners .
ermbesbmentiHipetn TPl bolymiciapiige § K00 Pradle e usg of pimers

Asthg Pmdofdlor paARily Hhdoff sehEaRE. BdimEAS LtiRA it
COI}H ast 5 gd(l).l oatorlpeast yk%f 0at seheast ég?mor lat%%?ea{st n%ggompom ©
prigief vitheatdonsepaetidlysandom sdquencectibednpositegprimdrenay be a

pO}gIﬁa o%scl)rtp%op (gtl ({}E'gregtog]rgn%rg %or?lgﬁsigé atrﬁgarts% 2, gﬁga%{] ?,ra%‘ieeast 4?, at least 5,
at least 10, at least 15, at least 20, at least 30, at least 40, at least 50, or at least 100 different

sequences. In other embodiments, the composite primer contains one or more “degenerate”



WO 2004/ 092418 PCT/ US2004/ 012779 nucl eotides that is
able to hybridize to nultiple different nucl eotide
Whawes94e8 g., i nosine, which is able to hybriPC®ES1004/012779
all four canonical bases). [0020] In sone enbodi nents,
the conposite priner that hybridizes to target
nud&dtiRs HaeRbbRS %?Hﬁ&lé@ﬁ) rHBNﬁleQTﬁf&%ﬁﬂfﬂcﬁéo@h@%as@Q% 4! hi%osme
conposite prinmer-use uring single priner isothernal
whiglyi Eﬂﬂﬁ @ahyhrtdu(a toall fommqn@@)aasﬂs) t he nethods) are the

OBAEE ny pP oG pa e (ORUE PABET ot FRulehls arec

polyii¥ledtide gaiea Ak enFANA)or 88bniib @N&)@ﬂ&h& BoRpdsi priteedsed during

during single prinmer isothernal )Agpllflcatlon are
singlefrrianes itothermakamplifiationi (e thase (bt the methods))are the same. In .

sorgé F&Bgcﬁ 1(1)1% tggggrrnégsltegorafme M}ﬁ‘tl 1%%35 ltaq'kgtt%ﬁ g%u&l@&t%t (such as

ynuc
mRN‘IA( @R germic OINARAId thé eorﬁ?ﬁsi’te ﬁiﬁm@[’ escdnfuling 8idlg® primer isothermal

lifying any target ynucl eotide, including, for
m@ng?%loé arqsffereat; oy sagle FEHOdinentNEvo (G1anera) digfe ﬁ%ﬁn@ﬁ&e

pn&{f\:&ethat HH%glﬁco o%g:?g&g c@%@é aﬁﬁgsgéag}ﬁta%%cﬁ%g&tlﬁ%mmn

[002d} e st efihe meyhode arcipblicubte taradiphifyipg aﬁyotan@ﬂ polynucleotlde

incfiihi, dyrsophsalig bt DR aSuiRe Ry ol other

manSmal ¥ ig@8&thic Eﬁﬁ% bV RN QfcH RGbIAPRN A Ei’i’iRl‘?JﬁlSnoncodlng RNA and
conbi nati ons of the steps described herein, It

ribasogizal BN AJerdne amdore stegesey bb edmhiged and/ot pmformhé sequentlally

nvention_enc es nmet ni t
(o A e S BTRAR T refi i rd st gl s o e, as i
evidert, €% dkRhEon ndRdeBLARAS cohbinBons! ITRNStERMel@ibR@herein. Tt is
require that the first step be random hybri di zati on of

alsg @mdé%tb end is despsibed hysinh Bk thefinenton prRemNAgHs Betodp s which the

1n1|ﬁ£ib g{eé 1§ %yé%%%qst%;%ecﬁé%lzbe?rgls \I}il rlgcﬁ@xalﬁb%pﬁla ggeeghold% 3f the
mxteh&oﬁm imdsqumdhaah@ﬁst step S remriem liitbﬁdmah@ﬂoﬂtmmjome primer.

For exanpl e, the agent ( as an «
Methods\ eRRW‘WQ? CHEPTARRSS Piﬂg%‘gmﬁﬁsé%?’f ‘R%\IAE‘%I‘%%%@M“BPS are

ymerase nmay be reverse transcriptase. The
RNA-de endent DNA pol ynerase may conprise an RNase H
03 yne adhé vniymesorhidepay bt esedan fyrmesthodyandeompesitions are

e et Etr S e o GnilE i SR el e thes BNA gy be an

RN#eé HY hitd 8 RNPA-dS Eﬁttl?NA%YﬂE&aMa}bBe 1t &186l trafscriptase. The
DNA- de endent pol ynmerase, an RNA- dependent

R%dyma@@NAmlxm@aseénwnrwaﬁnM© erRNme @glivity, gbseparate

n%%{(l:eﬁ 'E%qyst?eh i gg n gmatrlyt s gy@g&@@%ra%g ﬁ%@.’a@%ﬁ@%ﬁ%ﬁogétﬁ IIﬁkgA-dependent

an@ DD demmtient DNA@Q&n@ﬁsetehgym@ u@hﬁmasnoﬁeparu&eeﬁzymes may be
generate | abel ed_ _pol ynucl eoti de pr oducts eneral |y
usemaé Pbtrdepesent NS ol nesipssatthB Ne's Pplypmerdse, and the

gttsdé | SRP@{\ @%1 %e&kﬁgﬂﬁ% éhzgﬁ'fe Bles%ﬁéra%%ﬁﬁﬂgseco%pnsmg

each of these activities may be used.

[0023] In some embodiments, methods of the invention are used to generate labeled
polynucleotide products (generally DNA products). In some embodiments of methods for

generating labeled DNA products, at least one type of INTP used is a labeled dNTP. In



WD 2004/ 092418 PCT/ US2004/ 012779 ot her enbodi nents of

nmet hods for generating | abel ed DNA products, a | abel ed
we@eopoi4te primer is used. [0024] The invent i PCI/EER04/012779

provi des net hods whi ch enpl oy (usually, analyze) the

products of the anplification nmethods of the

othePYBRSdiRBats %f'ﬁ’l?th%as 2B RdrhH} 18bel SEDMRDSB ducts, a labeledt composite

alteration(s) (e.g., genotyping, nucleic acid nutation

prighet isats¢dbn, anal ysis of splice variants, and the

Lke); determnin resence o bsence o seguenc
1003817 e LSRR G mElba TR BeS S Bior e BV, e te
Produts 85 the QhplifieAtidnl M&tho & dTithémivEvtfonh ¥ilthiad dé@Etidof sequence

preparation of subtractive hybridization probe;

altefpiqnés)d i aPnoivining fiveletd asid mpiaden detertinn, analysineizplies variants,
j ; i % o . Y
an TP SBPRERRrbscpfER a0t O MBIV SinBHE R Bftne o
seqendt d\dtebt; gat dxpression ptofil@g Agibthactiilyblidizetbm) preparation of
m croarray, .preparing |abeled probes for anal¥sis,on
subgfapliysshybridizatien gori diffeigaiialiapplifietigns propajatipp gf libraries
(ingiﬁaﬁggbﬁ’&ni@ NEHNaRE dlfrGald28x Ess?cﬁlgﬁﬁm& ; J)%pa!reﬁfo(ﬁro?%'
Incltidi ng, Tor exanpl'e, Sequence deter at’i on,
imniebitized mglaieagié (wkich aan b & auclein dcigamatopilized on a microarray,

co tiye genonme _hybridization; . detection and/or
Prqpa@&afag?leimo PP %»%/% oRRAgARYS (fiotidinealigh ity argys) for the
detBbtiIn®ind quas iEt S bNGqhaR e 88PhiddsE 3hdIAding U6t SlatnAE islquence

products generated by the nethods of the invention.
detegaipafionidgteciingtsaguamet Manikgionfand igendtypingitdovyparsdine genamed

t 0..gener at e .pol cleotid odu that,are suitable, .
by AR FusabR PP e GRon Pl G KB Bifdtidfmbreic
acidhgh@tie ahiplificatfoaitcRic 4did plddueFbexbratedby thefRethods of the
_invention provides nethods for characterizing (for
mvsREeH| e, det ecting (presence or absence) and/ or

ntifying) C ' £ .
OBSFEr | o7 hEFop B R Sy ARG BE 8o 0 sp bt Fobppcicoride
praainyts oiat biesuitailé adshaeserivdiaa of Agobinnsleatidt fehhience of interest in a

anal yzi ng the, anplification products. .Step, (b) af.
sargblay 5 PHECFRUSinaR op ;ﬂrevgml@hpramaaexeﬁwéa#r&és%etpﬂ PET
exz ogl@,rﬁété&ﬁ%lg ﬁggsléﬁ@é’ﬂ db_@eﬂc@ﬁalgr/ér q%ﬁnt‘?@?%? b BBAnudl8StfleNequence of

exanpl e det ecti ng and/ or quan yi ng _
intenel dofripcisingofa) prplifytiese hget palysucléntide ibiliape df the racthods described

b h anmplifi [ dyct . not b
heRigp 8FL ) 451978 ey e ROUB oGt 1acP RO EPIAtR A be
amipfifichtiod fHeRRIsRhE be ?bﬁmdqgidngenétmh@@ N9 art or described

products that are [abel ed by incorporating | abel ed

hetging frsrrapls barfgtesting ankoreqrapbirsssmnplifiqetipriioguets that are
i st £ t T
r HRERG T LAl BELO0 e G AR, g o
theanethods dfdsinivEntivatdan be hiyed®tdenestelpobmncicatidd@uelt 4s, DNA)
whi ch include the use of arrays such_as

DNA .
prafiugts A SbltkbroiperaRREng Sl mepleatyds anlop lbelsd semposite
priff8t inl BRI el o B AT Pl 1aB0NRA PRIRE Bk Y foularly
suiteipd fof yuargifiaaticar apetor pednyifivaticadiy wethbys lenovet indlak art, which include

descr.i bed her ei enerate |gbel edq pol ynucl eoti de
(e3R8 G BRSBTS HE HEaB e A B FaRec, the
inRh@SWEoFided Amethod of characterizing a polynucleotide sequence of interest,
comprising (a) amplifying a target polynucleotide by a method described herein to generate
labeled polynucleotide products; and (b) analyzing the labeled polynucleotide products. In
10



10 WO 2004/ 092418 PCT/ US2004/ 012779 sone enbodi nent s,
the step of anal yzi ng pol ynucl eoti de products

w@eerpoi=es determ ning anmount of said productBCT/US2004/012779
wher eby the anount of the pol ynucl eoti de sequence of
interest present in a sanple is quantified. [0026]

soffib enﬁnmlmehtscﬂielswp q!f mﬂyﬁhg polgfucéide pesdiRtsaSmipEisdd Rt@mining
forvw%rlher anal such as sequence anal ysis,

F‘&mf%ﬁiﬁ%ﬁew &ebb thedmont e theg palyne¢lpotide segence of interest
pmgghqﬁgl blyﬁwﬁ@ﬁe@ g., oligonucleotide

| i gation-based assays, analysis using |nvader,
[0026¢avase The amlphﬁcattmd ppoducisrcar rise Bsive as tedijpdate fdretrther analysis
t hat generaH

K t t. E
S“‘iﬁ*’c?&??‘%“f’g%ﬁsg B RSEPHm ARlon DKl Tl By hdiscton )
usﬁ% eolhgb\‘xﬁﬂ%tﬁfé 1{BaYoRBadsd akali® ar an ﬁs usit@Bivalid, 21R0%e or

ol ynucl eoti des to gener at & su |C|en i nput
llmn’@d @rimer extensignlage qﬂlenmethadakwns in th@&2.7 For methndn thetr generally

i d d
oy 5 RO G L B LGS Ao By b s to e
amhaﬁ@sé pévIef pmgb&;ledtfaessw@n@atk%m@éﬁﬁnp& bRitddtal Fe %ﬁﬁseg\fb%t

probe is provided as a mcroarray. The mcroarray c
an%ﬁ%%rlse at |east one probe immobilized on a solid or

i - | i t.ed { '
I T L R e T
exangpladoatcting e with MAkasp bPpoBE Eln PBleysibodaREhts, B @Meast one

(%PL acr,l§n1de nitrocel lul ose, silicon, other netals,
pr Hﬁt’%& AS # PHgparray. pihspaicrogrrap gan mmmmelai leagt opa prabe

1m1§1%il1§ed)6n 8 SO el sélg(l? tgﬁtg fdb?mgtea {éﬁa {Qécted from the

configuration or a nmensi ona COﬂ gura

grovpepnsigtingpf paps, glasd ee;rarhlcb,qua;s,tlci pyigsopylane @d@styt@@;i@lon,
ca ri es

articles,.m tlte wel |'s, il nd
polf e afif nitfRsgfese bt mebfi epd Opiie! et pighe can be
imPbBVizeEsn MRisbRES: Rhidelie EﬁBsﬂh‘L@ Qn g t@@ '&ﬁnerﬁﬁﬁ’iﬁ?&sﬂ‘ 18lkration or a
profile in a sanple, the nethods conprising

ﬂu%@mepypﬁ@ cpg\ﬁgqréw eomEpTisimgaping aeds) ﬁbers,ltatgasah;eadsf bedds,

b) determ ning an
paxﬁ@lte%g?l%r %}%él 1%?) le%ﬁh%f;glb’lﬁ%fs)s of each RNA sequence
[0028] i nt er ESztnothEr hi’}ﬁc’@ éEaheentivh QF&@désEﬁﬁh&ﬁ%@detenm%ﬁlg a gene

?ﬁgress@% proflle of the sanple is determ ned
EXOIENGIRRrRfale iRy p s3rapledhe (icthods Arampdeine () anglifiengRhiAnigmplate in a

sange ﬁmﬁg( BAE S5O thelcab 'dgs%rlp%(d ﬁie%lglr m Eget@&n%{};% Aan@unt of

anplifTcdtion products equence-o
amplnfi @ties praducta of amhl lﬁ\IAtsb@;@amﬂ iatetexofr the Iszngplﬂ,ukrh&réﬁﬁthe gene

t ed b f t
excfRirgeStilg o€ iiseiiPlRas U iR BB np FgHGher axpdasgnashods of
det&nfihink @ gehe Efiﬁes%ﬁﬁ'iﬁir@ﬁl'e %y%&%mu‘i%&h athQQ4 3¢ amﬁhf(ijcatl‘pn Iproducts

Addi t | onal Iy, the i'nvention al so provides
of egele RINA pryluengs] %f mafetesion lagemplenihieatimple dBerpaisimg niditple copies of

I C t hods. of t ve rovi d
Rl b B i o Bt e eelristhyrthe e
expheshaketilpol iRushpRis dacramd, i i ed  product produced
the instant nethods may be used as an archival

[00§§ur ce foddifippallyy thgiimeention also provides methods for archiving
polynucleotide templates. Because the amplification methods of the invention provide

representative amplification of the sequences of the template polynucleotide, amplified
product produced by the instant methods may be used as an archival source for the original
template polynucleotide. Accordingly, the invention provides methods for archiving a

11



tenpl at e pol ynucl eotide. Accordingly, the invention

provi des nethods for archiving a 11 WO 2004/ 092418
w004/ 012779 pol ynucl eoti de tenpl ate byPGIL/U81004012779

the anplification products produced by the nethods of

the invention. The archived anplification products my

pol?ﬁuc"l’%ﬁ'dé‘ RRthiAs b??ﬁﬁﬁl%ﬁﬁéjalﬁﬁfﬁaﬂon BodudB¥rddBcsiiby @6 hithods of
0 I ca h the

further “anpl ion i'n accordance Wt _ _
theritentiols ‘Blie arplevedareplifiation pfaioss mayrbesmalyredt assdspertied herein, or

e 8 S0 R S B B S RS G mion.
[0030FC| oser dnettR AspebiOfhd Jhvehtion proveids pRitiuals 8 g hiitisle Sopies of a
conpositions, kits, conplexes, reaction mxtures an

templaje polynedeniidespradusedriydhe mebegodiselosedherrinyar i ous

I nat 4 . t c e » N .
o0 0l FRTRR AR bl cton
mixa0ek hed systpetiompriRhg vaviens ¢ontpopety (s agiotPpeshbingtivhs of the

conprising . any of  the conpl exes (which are generally
corpppinigbysed in thejamplificaiprameidods dascriedhseding o the fi nal
l'ificat) . ' IRt {
100378 ey P hHLE i ARREH bRAM S bR priflg any of
thepoogiexts(wiithhare gdharglly cdmsidersdi za tiigsymealiedescwitlp cespat conthe final
coppr.ising the products .(including internediates)
ampli ’é@r(%k‘/‘c h@gsﬁ’% CIgF t he nmet hods of the
[0038) €Nt i of arlo@d34dpebd t1RNAYAEION ARPRIS any Hife diMERPr&hcts
provi des reaction m xtures (or conpositions
(inclodipg ingemrpdiatess pndeompositions symphising) thegmoduicts (Wrmludongs

. .conmbi nati ons qf, _conponent descr.i b her ei.n. [ 00351
i3} ) o T ST s BB PE e BBl oy
[003anduct | RarboliRr BRIBOdR inck@Sioh pRALIdIERtBn miNass (& dofapositions

i n_ suitabl e packagi ng and generally (but not
corﬁﬁrése@g@a@m}l)mlxgm%aﬂf}n@lh@%n vatinus combinatiens efrromponents

| n_.one or nore conmponents used in the

dﬂ%ﬁg%?%ﬁ%gtion nmet hods. [0036] In another aspect, the
[0038) ent | Gin apothati adpsct, Ss ingemti dngiro tiéseldts fogedrdacting the methods

de%ﬁ%%ﬁ&%%ﬁ : h'(r)lds' %%gék?ggg %?(5 %I%Eﬁlg’%gf not necessarily)
coﬂt!iib?r-ﬁgltsﬁiﬁ'%ﬁsfs iﬁlgﬁ\@ctﬁiﬁ?,%hﬁﬁpén&fr Rore Qﬂiﬁ?&@tﬂ%‘s el WBthe &Smpliﬁcation

use nmet hods of the present 1 nvention.
mefllodast rated in the Figure, the conposite priner

rises a ortion at .its 3. end and.an /
0387 on Ty oer afoh 4% inno Betid WaBPL P leghe
am?IiﬁéhtiBﬁirﬁdﬂ%@ degeribe®heind conposite primer in which
he 3" DNA portion is followed, in the direction of
its 5, by an RNA portion, which is followed by a

portion whi cBpiy BMSCRIPTION OF THE DRAWINGS

[0037] Figure 1 illustrates one embodiment of a composite primer useful in the
methods of the present invention. As illustrated in the Figure, the composite primer
comprises a DNA portion at its 3' end and an RNA portion at its 5' end. As discussed
herein, it is also possible to employ a composite primer in which the 3' DNA portion is
followed, in the direction of its 5', by an RNA portion, which is followed by a portion
which is DNA.
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WD 2004/ 092418 PCT/ US2004/ 012779 [0038] Figure 2
illustrates a conposite priner that hybridizes to
wordotiopd4e8 sites on a tenplate pol ynucl eoti de REEDS2004/012779
differing portions of the conposite prinmer are
hybridized to tenplate polynucleotide depending on
[005’,#]e Sl teﬁigﬁxemllﬁ&ra'tés dd Qﬁé Iﬁgxdtha I_};ﬁ@l?laﬂzef 1odHAIGPRR sites on a
| ustrat&s primer exten romco Site priners
temiphud palyeucldoyide mﬂhemeﬂffaunmpdrtwlm of the ¢camspasite primengk aybridized to

tenqpiatcbg(? ﬁ@l\l@‘?ﬂé@f?a 0S| ttﬁfﬁgre' arére)%%rhéﬁy}f &HiS:b Pgwgr oduct s

[0089TPOSI LR mﬁsﬁy&rﬂrgﬁ&%ﬂteﬁhoﬁl froHPMASIdsRAPRi kst Are
t he t enpl §te strand. Fi gure 4 shows a

hytridided et moHipht sitcop @stwmpla’;@ratlmd véeremednoposge prmet gxtension

prof AR s kL PeiaRa PR v en oM e & lioed at

doxh%xﬁﬁhsﬂ@bﬂ&ié%xﬁﬁlaté%@raﬁ@quences [0041] Figure 5 shows
enerati on of second Erl mer extension product that is

[00d8hdont yFignterfieghowy atch ecémpxﬁ@pmeoqeﬁeummer exignsion Prodyets e

6 _shows sin
conpr R st Bl [ Bg i T F & Pl o o
muBtplidity 6fMat@t pollyMicldotidt Bejueacssposi t e- pri ner  dependent
lification, [0043] Figure 7 illustrates pringer

[00253) ensi oRiZRTECANODISERTTEEOeT seeqend P&H’&eréﬁ?PFlP‘é pipduct that is
ranﬁS rﬁné&@}“h@g@m%%%ﬁir@d at multiple sites on a

["at e stran igure 8 illustrates
[OOQEher ati Ergumf6 sﬁhos\ecsmghb Immaesothmh&mphﬁcmtlod using fird complex

corgiiGheat B ARDDL A Ao §p RO st B spprimer

de&hdéhtgﬁllphﬁMi@nng anplified reaction product generated
using a single randony primed conposite priner to

[00d#b! i fy Bigme Tillpstraes primér extanmiondiom prynyasife Peoersgand auxiliary

se ces, f.r n OR CARRYI NG

or B R B O s p e e o ang 118

[004dy ant agEfguf@flﬁ]stréE&&dnBMﬁBﬁ 08 sebosd basesextanstdn product primed
met hods, gﬁ;)Sl tions and kits, for gl gbal

by awgllwlpéiaﬂqr brrﬂk?@dﬁ%ﬁmwﬂsmmeaéxt%ﬁl%w;@ﬁ% cation
R e

ger(eated usindNgingle ralgiﬂnﬂyrpnni@ﬂléyampm‘@mm}erao b,laplgﬁf a multiplicity of
Itiplicity of te nucl eaqt sequences (for

tenﬁ%tﬁﬁp nugeQtidqspatien Wge %qmg} W@ anpl i fied.

The nethods are suitable for use with either DNA or

RNA tenpl ate. They generate pol ynucl eoti de
DNA)  pr 0ducMODEMRORHC ARR YINGHD i I MES
vari ety of uses including conparative genone 13 WO
2004/ 092418 PCT/ US2004/ 012779

Overview of the Invention and Its Advantages

oenerally,

[0046] The invention discloses novel methods, compositions and kits for global
amplification. The methods provide for amplification using a composite primer that is
capable of binding to multiple sites within template polynucleotide (e.g., mRNA or
genomic DNA), whereby a large multiplicity of template polynucleotide sequences (for
example, essentially all genomic DNA) is amplified. The methods are suitable for use with
either DNA or RNA template. They generate polynucleotide (generally, DNA) products,
which are readily suitable for a variety of uses including comparative genome
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hybri di zati on, expression profiling, and nultiple
genotype determ nations, e.g., by nmultiplex analysis
whyoomioexsotar r ay technol ogi es. The net hods are aPeEmnERi0e4/012779
to automation and do not require thermal cycling.
Thus, one of the major advantages of the nethods of
hyﬁﬁtﬁzatmeéﬁm&&oh%raﬂlﬁaga Bihd bdutiglo ga{mwefaétéilﬁllrﬁaﬁbhg €, gEQ)?l
of sequences (of a su bset there6f, ~dependi ng on
muliéalex enhlysic le’rmlcmcbmmtqmm@ates ofhe metiodh aiesingmellate altomation

anci]g%pﬁ?t%?%%{eatgl otk S s 8fl agﬁtg\lnilep ergaéfr;'zﬁgtgges of the methods of

thed@Vitioh inihe @Bﬂ@d@t d’nﬂﬂify W& entliy lpbblcbf@a?ueaeegqbpb) @shsetthiéteof,
array based assays, including nultlg e genot

depradinganthe fesired ext[egwn}nphﬁéatw whirk ig gsegnt émzhcgmon such as
%E%aﬁ%vgéﬁ%)hl%%ybﬁaﬁgﬁ’o% ggxgpﬁﬁ)&lto? cB'Ndﬁ[rggranrag ggr%ﬂlt on (%f subtractive

Ion, priner ensi on an

hylexidigidn tpeotias aiﬁranay base a@s‘ays,ﬁﬁﬂddiﬁg nhﬂtqslé lgaﬂitdype determinations.
di spl a wher eby a con? ex conprising a RNA- DNA

ce
0041 er odugﬁ%ﬁmp 1§C%’@H@Peélﬁ‘é’é ths pespdian iy ol Grgosanosie primer
raanB rASRES e'r%?ﬂeﬂsq TEld cﬂ%i efﬂeﬁtaf)ﬁ &?nﬂdﬁft@ 11111!5:‘1‘96:xten31on
onpl'ex as a trate or further anplifi‘cati
prcm]gptel_xyt stlta_l‘ldlthsphlcemelﬁ whatlly anqlhpliax caposing aiR(NA-DNA heteroduplex
is di st Iegggi@h g&gg{nlpg%/}ggrggpr}é g% 1rs]§ 81%1;12{1 ggl%mtlon using the

cmfnﬁf&%]; a kbR i@ﬁﬁﬁ@kr aﬂlﬂl?ﬁdiﬁbllf' Qe sispéct HHAEpdNR '?5151&’ Bmplification
i nvol ve two phases: (a) conposite prlner random

andhdistingtiishes therinventioe fipimetbenstiapd displaotres amplifinaion methods, such
mény on and displacenent of conposite priner
nsi on product by strand di spl acenent DNA
[0GBBNt hesi $n ond¥ehedytha nfeditdk 8Xthe GiRdhtish Ry oByeRNO/PEMAS: (a)
partial heter odupl ex I's generated, and (b) conposite
cOyPPSHE Prignss exvlem hydridizaton o temaplatespal ide, primer extension and
e B R
syrethgsig, fxhesby amonﬁo(ﬁi%h1pﬁlsmg raiERMAHE[\I Aanetizh hetgrodaplexk issgenerated,

ol o i Sl ol L
comple¥ %H&bﬁﬁh%mmm %ﬁrtlagﬁél&%&pl% £ ﬁfﬂg{r% Gor RN OF

noncodi ng randomy prine random
amplifiedtinzat i on” as used herein, |t |s meant that the

0GR Y5t o BT ShRTHD) & nEMe el it enerally

a FeSRANA @bmbbsitel pringdt! ﬂoQBndo?nl?r Prigf! téﬁﬁ olpfucRhoti®(such as
extension product fromtenp

ucl eot i de( s)
gerqunic AN Hitgralpte, mRNEh ST BANCHY mgt@é‘ﬁlﬂ %Y Gorelygsime yqn "random
S S—

sitgrwithan $erﬁylb(“elpdly21&dealﬁdea 10 evns embadimentss an agpotf tl&nnt/ehﬁlon is
npl ate.. [.0050] Thus, the invention provides methods
disgforeR IPAPHIST sxtPRsien ProfughEem iegplala pelynycleptidee) during primer

exﬁhﬁ&ﬂ"ﬁfst&ﬁﬂ% éc@ﬂlent(% H{“Heyl g&%b%gﬁﬁlef SRls®rbwitk PbNA

a conposite p site priner
polyorepase bewing strﬁklkhgdacterrmnt ialmldltﬁ) & pidNarspybtidized ateendbwingtream

position(s) on the template.

[0050] Thus, the invention provides methods of incubating a reaction mixture, said
reaction mixture comprising: (a) a polynucleotide template; (b) a composite primer;
wherein the composite primer comprises an RNA portion and a 3' DNA portion, and
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WO 2004/ 092418 PCT/ US2004/ 012779 wherein the

conposite priner is capable of hybridizing to a
woredoniogd4igi ty of tenplate pol ynucl eotide sit eBCT/83004012779

DNA- dependent DNA pol ynerase with strand di spl acenent

activity; and (d) an RNA-dependent DNA pol ynerase,
whi¥BRrtRE Borhfissit BEHRRALS QPatilS o 1dizi@fdH thiRPcitéft template

permt conposite priner random hybridization,” priner
polpxuckaetide sitesn(t) adNfvidapendent DNA noemeraseiwith stxandriisnbasement

duct t I | eotide, whereb o
sot A L B TR PR S e s Drer Ry yign s wnder
conldit@fns BRI BEit Yorhpislte! fESet Ahd &R RyBadiedtion] piifakA&:Rension and
pol ynucl eoti de and/ or copies of the conplenent_ of

displacsprant pEe ipeimes exfersiereprody dipaemppldte pelypedieqtisls) wheyeby a

C 0Sit. L e es; ' .
rorf RS BTG EESREES e il By ORES, By e o
tentp@at® pélly Budiedtide uad/epédpiks dRiResdeslerhsitaf pelyhetlsotie)seduence

the conpl enment of conposite prinmer sequences, The
appendest (Yiagrxignsionb ipRoBInSsIte PREPCSAURNGEY: @1@ ﬁr)é;ﬁa@a obfenpiae
poluBit 3} Yo, S ABEor B G chAR apended i
extemsian) ne theabmpleomgnt efk@snpdshe pimapieguares ofpr intemadiate complexes

Rl het ey qdupl ex partj.al terodupl ex. . The
may b ¢ éf?@{ﬁe-émc{?g ORFUAY PRAEATIY ida{fb ¢ Pl B |Vg§<llegﬂéﬁﬁ$ giepgpee of
corhposits ?)ﬁﬁfc'i" s il Gie BN RQAdtd SoinPiExdshe COMPR]ES Somprise a
prinmer, and the DNA portion of the heteroduplex is )
RNzeB2 Aohetetoduplonpirtaldreterodupldre TR A oIt affthe RAA/DNA partial

het%% qﬁ% tg?exg?agiygg Eﬁﬁoglﬁcréeﬂyglﬁl? mgomitgﬁ ioi gﬁgcggll)?%giiteo&ir%r, and the
DNZOPBHtibf o thedeteRYpiNs fAE bidhe Redpleatupbiake RNAOBSHibn of the
Cenerally, the conposite priner conprises at |east a

corgposHRripsF-t Ferrsimplagity, Sis pegybaion obinteraiedistg orpplprgsigiermed "a
I . ide, .. s the description
coh SR e BhfifRs ?{‘p#gf@?}e‘fr‘f%gm?%ﬂ%%%?%ﬁt hat hybridi zes to

[0051F equenGenealty tipacsg®skebotenemiwisenat ledst 8 B’ BNA pation that is
cagagh eoa%tr%%ng{z) p;igg}ggtrerlngg&qll) Wg%é:?r Ilg%ﬁiglbsp gﬁgsdthgggstcﬁip{ign makes
clebty Wk dhZed A(RRRa iRk 8YbR¥za B URE EhZehbiPaReE eBBbdiments in
portions of “ the prifrer), and enbodinents in which the
wheshtat teastpr parten oSthy pimedisdotiridized Saibodimeentoimpylegh two (or more

pof BB e TR R Bl O OB B iRk foms of
therRAF R SndRINbbAiBRhAIn RINhEM ent¥ PFihér (sSy®Fided RNase H)

cl eaves RNA sequence fromthe hybrid, leaving a 3
[0052hgl e  dhe m&%@@m pambipkhetespduleris sgbysiate for
Cr ; (whi
furt ABRREp 5 TRt BT olftes IS i R ROGRATA
hylrah 3ot 4seRINsdeFEY cldiyes RNA: sbgpaind €nim Blhypod emiase3' single
produces a prinmer_extension product, which dis ces

stranded BN SesRSp Ayailile £r SAAERE Y # SPMPRSIIRBFIMSK (uhich gty or may
notp(;qué' Gdme YAYRL ﬁF%fl c i)é(%?ﬁé%ﬁ?érj %ter(sﬂﬁﬂﬁ*tﬂlduﬁd caﬁlﬁ?sliig a)rimer by

product accunulates. Tt 1s understood that anp
DN -delperidenfePeAqlolymeérase paodrices apamerf extenssm @moducwhisk dsplaces
copi.es of a given. fenpl.ate pol ynucl eoti de. _For .
theé:gg%qls&' {)q)ufnd Chﬁﬁlgeq éhsb la{ngr ﬁ)&a rgglfqt,dgl-le!r bycm}mllé:leotlde
(echbfaBP ASRAPNA dutNR c@iateds] 8% LRdbrRbQPMat anthlified product generally is

a mixture of sense and antisense copies of a given template polynucleotide. For example, if

the template polynucleotide is double stranded DNA, the amplification product will
15



15 WD 2004/ 092418 PCT/ US2004/ 012779 correspond to

each strand. If the tenplate polynucleotide is single
waeooaneas anplification product wll general PgT/D82004/012779

produced that is the copy of tenplate pol ynucl eotide

(sense copy) and the conplenent of the tenplate

conredppndlcd &&hlsdrenc( afthesenplteqayhucleb88SB]sinbiestRAED dfmplification
fedh eln are applicable to the arrpllflcatlon
Wio) sengraytbespdnsed thabis threcopy o tenaplatg Pobmbclpptide (sense copy)

e v NI

[0633dwn i n Tiheeneakaisplise]osed lmemmtdnapjﬁwﬂﬂe tdhe Iaﬁlipﬁfit:atﬁ)ﬂ of any
lL.te-pri d nt. That is anpllcatlon

e o fRERE it dTRe bait DA Gr e comomin ONAIMOIA (o, mERNA

an® tibBRImal RAOBHhrdety. 30QE Qﬁﬁerﬁ%ﬁ?fhe‘?{?s&ﬁﬁoh g E.Hdvﬁf]m the example,

auxiliary priners are present reaction m Xt ur
themathedsofthe invoptict @e pmhycvmteeremmﬂr depercionip diat B, amplrﬁﬁauon is not

ent rase and RNA-dependent DNA
Obse&' %fﬁggg%% SCNE CEI\E%‘P g;%%anﬁbm liary prinmers"
[ownj ers t gn andiRstikgdct 6Nt inveRACO Ehﬁ'ﬁgx‘y%uﬂé}ﬁ EuleﬁJrés%nt in the
random zed priners. |nclusion a populatio

reaCH R BYX TS mpglsmgrtemglateh@lmmplepﬂd@ abinposifeprivedr) ENéddetp@ndent

uction of / or
D&R@ﬁ%ﬁ%{éﬁ%ﬁ ?{t[\fA %e.e 8);{1}’(?”% eé?)sree % c? ‘lq%r 1n, aux1 lary
prlﬂmtd"Iréﬂetsatblamtbpﬁfahblh‘lef ﬁaﬁﬂfﬂh aﬁ@'or phredinefandbigizbe ﬁﬁfn@fse Thélusion
DNA qr coverage of the mplification product.

of p @%lﬁjmqnno andozp Hrnagﬁé@flgg thyy amuﬁcam isfticienteid o emffance the
eff&@éiﬁmo? pRd¥ictich ﬁ@e‘aﬁg}%% Ffo{lﬁﬂtexﬁﬁﬁt@ 'v@idﬁ %Py&ﬁﬁugrgf)r%?e%’tatwe

however; that Icat1on
amphﬁ%ttqnmf tlar ﬁempkmfb tvdisther fherterapipteiif D(N?A bORNG) catatagost the
or %bset pol ynucl eoti des representing a
ampiififation Pip u“’broportl on of a pool or subset, depending

[005'5’ desi r ¢glcgwlien e&§ ?(ﬂﬁl hﬂlbﬁﬁédtl%ﬂ)of @€nomic DNA is exemphﬁed

nucleotldes Accordingly, In one aspec
henehve Iii Wﬁﬁsmdphmvéﬁ ﬁlaﬁﬁtelwajﬁlffc@mon meibbis oftthe unznnimfn @e

sl P 2 SpARLATNSL SRS b8 o SR CPLPHTSOTRY i et
sigaificptit pi‘blbtg'tloﬁ bJ a podl@FPUEREE deRhilidg Ghetebik&iesxtdrt b) atﬁphﬁcanon) of
flrst rimer, wherein the first priner is a conposite

polypyleqtidepat is hybridi zable to a rrult|pI|C|ty of

ST ] o T,

amphﬁca)tloa oBhIAelﬂpip‘emd)b}mnlcl@MMq;) sdiy mRilaRie compriging:i (b) irfbating a

rea O L O RAS SPMBRS el HMBIA Pl s cRde: G a s
pr1ﬁ%¥\‘\ﬂfépﬁﬂ @%rﬁrs%&% ¥ B&th e %ﬁ%eﬁ%’t Ifjse]'g)%@gizﬁﬁle l_t?g\bc?‘mul‘uphcr[y

nmerase activities); In the
Of'(@ e D@lmmlcthqjlds Sttmwhplemﬂlb ccmppmwprmqw rcompnsesandﬁm\ portion

o G RS PR BT
deﬂéﬁNg/Mﬂ DN £ pblydeeraseii@hRA Yndy BeQFReRKasCEPAR] dAdyRE or as an enzyme

arti al
comprising botﬁ DNA-dependent DNA polymerase and RNA-dependent DNA polymerase

activities); wherein the incubation is under conditions that permit composite primer random
hybridization, primer extension and displacement of the primer extension product from
template polynucleotide, whereby a complex comprising an RNA/DNA partial
heteroduplex is generated; and (b) incubating a reaction mixture, said reaction mixture
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het er odupl ex is generated; and (b) incubating a

reaction m xture, said reaction mxture 16 WO
wWQOm4/00aP18 PCT/ US2004/ 012779 conprising (i )PeTEs2004/012779

reaction products generated according to step (a) (or

an aliquot thereof); (ii) a conposite primer (which
coff PR G} B EREn PohR ghhdribd iRl Y (FRuliquot hereo;
(iDcoropaiosiés prmeRwhighomey bethersdme agtheidgt pyomer] armay bé & il)fferent

prifibp)c RSSTLIE ERByoRDY Br e SOty aa R Ppifomaan S Bk HRortion

(iﬁ?mm\d&-d&yfbﬁﬂah DNAolyRedtRAL a8 (i Parlidat (sGONEY dd GPFme) that
hat ermt primer Rybridization, prinmer extension,

cloryes RN b dipien RNGDBY. BrbsidoNhcreiroth insubpsicands vakel conditions that

di.spl.ac nt,. of. the. priner .ext ion. praoduct (i
pefbhiP B AV RiaRlion, AFin i HETR Lty Rls it an BBy
hetefod(plkx vine lidplatembiik df&h&ﬁbxﬁﬁé‘t&&t@@ﬁn@?ﬁlﬂﬂi eCGRAS Hf&;%acement
y

rimer binds to the tenplate and i s _extended, where )
DNE% synthasts) S s complex 96 (3)rivendistiNN is clepsied aad pyothemeajuposite
priffipbight &3¢ ByA@ il ALRIBERH A tuulliPle3IBEs ofa polymucleotide
(gemorafly) BNA) thnplifieaivinl ppodutt xitewereraied.ofdsonge ¢rb&limpntt,ahe reaction
.(or al jquot .thereof). In other enbodi nents, ste
fm{ﬂwe %gtqpr{ﬁqmw%?}wtrﬁ%&@a QKB RCSPrAiRg o glam (a) (papn aliquot
thefddPRVIRDtheRMRA b B st%l)\'ﬁé) %ﬁ‘cﬁé@ﬁfﬂ% RE&Xioh S¥GDagt that cleaves
RNase [Ty,” a DNA- depend DNA

H), and optiona , endent
RNyb FrprmeanaRIS A/IDIS At eterodigpdexi (enchras:RNase Hf arst egpiopally, allDNA-
gk DB po R dBrisr St oF ) Gy indorgE epBments, the
reacor@M@tthRof 3&P €Sl andldd €b) MMBAdoBIpriREsQMk RSy pRinBRdS for

arrEI ification of a tenplate polynucleotide by
[0057t ubat i Fyanethcs asnech thenyengioa prevades methedsi fonamplidication of a

ARG SISl AT EE 0 kB4R 00"

compesiag:n(a) heofnplestof prfirspringx eLidasion prdactudd al sscond primer
gener ated by ext eﬂsi on of a randoni M[i nmed first .
exXiGRTIQRPIOAYH: Wasrsdhe 5Tt BFEST SHENNMURPE ITRenGT{ed by efgasion of a

rangire%lﬂ 11?%(?}%:;5{[ | ﬁ%ﬁgﬁbrg&%d F;cl()) Fa?%eg%%laﬁg&gb%deé\%ﬁ'\ﬁmlk bBlymerase,

whein thedirsthisrceisa ¢dmepdsite gtinpr coraprisisg anRHA portibn and a 3' DNA

ybridizi o,a.multiplicit f.tenplate .. ...
popy whesFlaafl it Briffee s Brac tinBrigtEo Bububintisiy ofgpmplate
poBnhQBSdRRiteY, as Gheles HER&IAH ?ﬁnﬁy extBXdi G Srlofict @ %éhera;ced by
second priner hybridized to the first priner exiension

exispseueta seepnd primeudiheidizcd totbiedisst prinear extonsign pradugtafe
cob 5 P OB DS OB B! S e

coippbdite Phimet ¢omprisIDan dane peridh andNA’ DN A peftRae(c) amNAdkpendent
an enzyme that cleaves RNA from an RNA/ DNA %i d: .
DNeh gplypisraspreandr(d) aspenzgmeithat glegess RI3AdTam an &NARNA bybrd;

: ' et : i an. 5
W R Bh s Son B SAER TELAD o M G YRR
extensip RN £ clepvagedtont b RNATDNYOhgibeduplbx,sind plifpigcemstrof composite
prilg]tqg frfl?ghl%é( gcgﬂgld egg \c/)? %ﬁg Eag 6‘31%%1]2 Sﬁr[fﬁcgs g%;etggn ;ulloci[‘ err cog{pgsdifc’e primer
birkd® b M Gk RANEH SRR id1G Ak 1cB8PiePbLIHAY nucleotide amplification product

are generated. In some embodiments, the first primer extension product and/or the second

primer extension product are generated in the presence of auxiliary primers.
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are generated. In sone enbodinents, the first priner

ext ensi on product and/or the second priner extension
wee@mdoediaar e generated in the presence of auxi PCHD$2004/012779

primers. 17 WO 2004/ 092418 PCT/ US2004/ 012779 [ 0058]

I n anot her aspect-of the invention wherein the

[0058fP! at e IPaloid GhReEbHBe Inventi \WhireiiRh&etppbi§nucleotide is
cl eaved foll ow ng random conposite priner

RNA.3emplaieakINAris aleaveddollomsing esadenms¢amposife primat kytridizatian and

. .eaved 4Si ods [l-known in the art .
prifEe EYGRIGE i BB P S tode Sl oy e ar
inchuilify elsavabesethtdh abbal(suech@a e Snd3ie, shdht RN/ hNSleaves RNA
hybrid, cleavage resulting from heat treatnent, and

frog} arukbigeDidehytsid, elpaisize sasulting dtomeheat reatgient, ppdelevage due to
r [ [ S W o

ch A G ALKA G, GERch] S e AR 3 TS Spbddifhens, he
inwashﬁmx?meyiclsagﬁtHoaacf incubalihX buétion mmﬁm 1§ baid 'reha(cﬁbn A tiREA

te at e; a conposite priner; wherein_the . .
CORBHHBg (L ( ﬁ»etﬁmpggeﬁﬁb)i as‘égnl’&ﬁltwwnﬁ% MheEsin tig gompgsite primer

ta : AR At .COl ' DL i o ; )
coB AR KO0R o IS CDN SRS U W s
capablepd fatybritixitng t0 @)mudtipitieydd sBedanemplBR YA (cre DRéA:depehdent
- dependen ol e;.and (e enzyne

DN pa iR (4 o AoV RN R DRGSR b e capable of
cleWigs RINW Fogh ARNBADNAMybsid R EEEi B8 tHohib&b ik B&der conditions that

pernmt conposite primer random hybridization, prinmer
peryit eqmBpasie primepraatemmiybridizetinm gamef exjemsam, RMPIDRRNA cleavage

ef e X, wher eb compl ex econpri si ng an,\R .
o RAVBNR o e eI R Pl gl AR PMSA Barti
heteyipples i NgenaratdINAYHINOmPasit dod pridie@ih FAURITENA ipsrtial A@eroduplex is

substrate for further anplification as descri bed above

thegsubgirate fqr fgther gpphipationss Hescribpd abays|(-¢.i @agle prner jsathermal
: C y s ingl. S
PRGNS0 o Al R R on
mirtaye.al so be prepared from RNA tenplate by -synthesis
DNA. t hesi b l i d '
1OB0Ldar o TREPRTRS 2 R 105 B AR GroHPEH FOMAOVA vl by
syrftBesth of DA OBDR@X&MBYesid g&ﬁ%' dcg&ﬁbﬂgﬁl@@ h%ﬁg%n&@@ methods, such

primer extension with NA- dependent VA pol yner ase
as paming witlevandem prinzams (4. prandae hexamear ldeoxyoligemmdeotidés) and primer

B N C

preséoed dNDINS aBY Bbiesridte ftaebr@NERIONS (418 Jterrerahire,S3H and ionic
st.rand cDNA synthesis w || Er oduce a DNA

consBtignmicPebittheEirst paand AN syrthpiis peed deipqrfamneh anfiesestrand cDNA
syl‘}g#lésﬁh\kﬁﬁpro&ﬁ:teﬁqgﬁﬁ gﬂﬁg@eb@ﬁ@’ { &l be ﬁagﬂ)?ﬁl]gd prgcchcfaﬁged\%ith the

O

the i'nvention met hods™ usi
metholk iof thedhvemtion.pr oducts (so-cal l ed "applications").

T i nvention also_provides pethods whjch enpl oy . .
W‘{‘@iual | y%ﬁﬁﬁ}y’f‘é?f {f’ﬁé“‘ﬁnnﬂ%&c dgmmetippds ysingiths anplififation

JRER Qe cftled MBS ICRYART Phe intHiEHD bdeds @b wlchlchpl
Pr aci d(emft: atei oﬂﬁ)éfgt ect i)on (} ngﬁuﬁsgo I%"Frgt]hodlg‘leo cremploy
(usyeliy tapglyng) the phethestsofithe gmplification methods of the invention, such as
methods of nucleic acid mutation detection (including methods of genotyping), determining
the presence or absence of a sequence of interest, quantitating a sequence of interest,

preparation of an immobilized nucleic acid, comparative genomic hybridization, discovery
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t he presence or absence of a sequence of interest,
guantitating a sequence of interest, preparation of
w@poosioyins | i zed nucl ei ¢ acid, conparative genoP@T/US2004/012779
hybri di zati on, discovery 18 WD 2004/ 092418
PCT/ US2004/ 012779 of novel nucleic acid sequences,
of ab¥t] ahiceid abidrseghdided) bid &ia@ac@&izdﬁébruﬁldi@acti&eu@ggﬂdhb Ejn?ﬁﬁed
nucl ei c acid products generated by the nmethods of the
nuglgigesidi ppductgrmeratesiy tgc methodpef thedevestionhe i nventi on

be u ener at ol ynuel eqt i oduct s .t hat .
0GRT 07 20 & PR RRE R BB by Bt Res Rl el B boiBlteorice
praivatselint arcfuitable d6:0diardcttridati Tl polynubledfige @iaete € iterest in a

the i nvention provides nethods for characterizing (for

saaplgmbt ene grbodimpniythe pnvegtipr aroyides Bictinds forhayagterizing (for

i fuis . P (
ex ] dehaere kp @yl YUBLRS LilPo SAHERGE) 9 olilbEOER seguence of
intereyt cofnprivmgned hogiifydess tarde dolyhetleotite by (olﬁ%l;e m?thods described
lyzi t.he, lification products. Ste .0
he%ﬂgﬁ@ k@%ﬂﬂﬁ%ﬂg ' 1%15 icati oA P‘Sguéﬁ‘f’g @_aqfoaeélyaégfﬂgﬁ med
an?)iﬁé&’cibnrf%&i&% éﬁﬂ%\é@eﬁﬂnﬁm REhAEREIWPRAhe B bPi&Cribed
or exanple by detecting and/ or quantifylng
hergip forfaxgmpledhy detesting esd/ohatantifying dyplificitize gradocta that are

by Plgein ¥ B of oot b ABtROn BB Riren, R R dfledo Any of

the kB 6HodLofARO BIvahtRorP@h b8 WSt ERtded& afePebhus o such as DNA)

products that are |abeled by i ncorﬁor_atl ng | abel ed ]
prosivetsdlnt iaerd gbelediby iIncpioedting lahstadasic étld?ﬁraﬂg@tr' dabeled gomposite
) [ st e t led ..
oo AR BB AIRT, i SR 5 PR Bl R micppenty
suigabll for quateificafiorcatd/srriddyifigridiogsmithoddkidwi Meh@sdt,, which include
whi ch include the use of arrays.such as. cDNA
these 0b arpypuch ATCINAgBIstRA@st nfoligopusieotiqedisyy- The
jpyentio E OV '
O ol ¢ TS AGEpRido AR ol (N AEIFEE for ot Hiple, detct
pragerznetar hydenamoipuidjoryobeidy) aepd pgubsotide séquiendessfasterdstby

R
an%yziﬂg HRGIrbAIM AN d oAb R 1T cABS N REHod ¥ §ibhas tRdRE$8sed on array

ased on array technologi es or solution phase

techaelhgies egsodationmheseteelimsilodissc dthicsmarpplifthatios presyicts say be labeled
or L@lgﬁél%g or unl abel ed. [0063] The nethods of the

Irhvention may be used to anplify a pool of
[0083] ynuc| @t intbeisods OF thRAhytich 8ok ibdeSsed © #hipogl &f

Si grii ficant proportion of a pool, depending on
polyauslpefifics (Qrawtyrorlegtidasitenmesenting § sigaifigaparrapertion of a pool,
oy TR 8 GHOARER TSl o
sulpequint timlysén Bluspandssiivdesasbdddrgpdiat amplificafion ptoducts can also

T T R ARy ——
muMip180 SNP! RRLASS dsirngal | QBIi?ﬁﬁ@Qoﬁééﬁg’eﬁi’on%@é&’z?sE%sy lalis using
I nvader, C eavase or NrmTted primer extension, "and the
Invaidere Cloanrpsiei ofr lisited gminger extensionyamd thel 18e. senplfi@sion product may
als%) ﬁ@% %%%H{R?%ﬁ %(%{,1%13%& g%q%lﬁlcgﬁo%at}yl e m%¥h<)td|g of etilr?ge%%og ]:)r other

amplification method known in the art.
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anplification nmethod known in the art. 19 WO
2004/ 092418 PCT/ US2004/ 012779 [0064] In yet another
wepdvemdresit, the i nvention provi des met hods foPCT/US2004/012779
i mmobi |i zi ng nucl ei ¢ acids, including nmethods for
generating mcroarrays of nucleic acids, using
[ocoap! i ficah yeransﬂleldéiﬁls&dlﬁémt hie ieRtibd pfoRlde® ﬂ«.eﬂﬁida gsts of
the i nvention. éﬁg I n anot her enbodi nent, the
immep8izingomclpioadi glclminltg:mgthods fge gerreaatmegmcmralws of nucleic acids,

usipl dhiEMan TSRS SERFAGHAR ettt bRkt Erion,

[0Ga5pt r act v endilddehibodididn® thé inve@idngFovidehiasthadiest geheratify

i nvention [0066] Various nethods for gl oba

cDh¥fplibrerigs ineipdsof gerarating subirapsiva hv’éﬂdéé?éwn paehes) andanethods of
EP, may generate

geﬁeo?%ilggeg e ag‘pﬁdlfzg%%tqlﬂg%ngart i facts, give inconplete

coverage of loci, or generate DNA product of
nsuff|0|g | ength that cannot be used in many
EAiBaUVeER hased net hods al so suffer fromthe

odjeprensi

e ¢ arSl SRR oGl A GiBE BERRY G BT been

deVeioltﬂdasPétR-bwd extmdst such aoPEBenpnganessommnspesificrantiification

ducts. of t I|f cation reac
arieeds S inorublfG e Ve ot 65 Pl B it OF sp figignt length
thelt @6k bAIsbdtih aRaY phc’éﬁWR-QﬁseH%ﬁéM als®'suffBefrom the
detecti on and quantification of ne expression
prqr@n@tySofﬁh@BCBémtldWEgmme pmdu@s:gaa t arg gagferentiaglty amplified, and

B A ALl L, SLAOE AL PRSP

anipﬁﬁa&tidmrr@admﬂn Ay, PERaBIREE MU fhqOire S@AberSsthé thermal cycling.
substrates,  or on defined particles, enable the

[0 ect i odtddititerriby. aquaher of eﬁﬂlp%f%fchetc}%eca% pedgpasfifisption of
gefle é%#{és%itorlq@veﬁfhaggﬂ d I%PQd gxergce?lp CCIriTBRor Wi gﬁ&gﬁays, in
previ y sence

ously known net et ect presence o
whach aﬁx&t d@ﬁn@d aElNﬁtworm]nlgbmml@udNe $sipaobized at disgarpbetions on,

mhlch Jrn i S d,as a neasyr f gene ex si,on
forsample, Rolid Orzemlsalic SrbRast Pean driisd paflichs) STglejpe detoction
an&/%an‘{ﬁlbﬁfbnr(ﬁ"ﬂl‘té &@Pesdioh %fg%lﬁ%ﬁﬂ@&f Shed PPHE vEPSRimen. Using
RNA. Thus, when using total RNA preparations froma

thege pesrviagielyl knopmimetbeds te dﬂtpctqarmnceaufalbme pfdal/ont qrentify multiple

f ne sion i sa
Rof et Tu Ron R PR HERR) Bl wld BB ot iR mpigproting
ge@efralﬂmqtllr%ecﬂ\lhbélﬁlggﬁ@m | whitiergeied 4 afgehdunt 8Pipat total
Simlarly, 2 to 5 of MRNA purified froma total R
RIih-e parsatihsn uiipg fatalddiie masnagetivas fpmqueiveticalloor tisses sagipde to
anﬁzﬁ%q gp%gl he IS%%Eﬁé&pg%éig‘)h%{l Hle S Ifégdﬁﬂ%rlﬁét{l?%’s Sélch as arrays
reqgurefa adostdmﬂaleanhmm& df ipuERNAy whmhfmﬁér.@yrangmﬁérﬂﬁ Oas 200 pg.
sue speci nen

:
Slmﬁ%fb}f Pdp ik g@@ﬁ%@%& S S IR EOR PFagTiop b generally be
requites FS\$ndé ena@;tsﬁse& @ﬁ@&gﬁké@&ﬁﬁbh&@ L%lﬁ%énéﬁe M%g@és This is

are too precious. mtation Is
a cheay Bmatation oﬂmefbodm@acbﬁs ‘diosenbasadl os pegy welmlogh arsefar hethe

ed are.rar
num%er S ceﬁs OF size 09 fisstie specimen requlred is very large, and these cells or tissue

specimens are often scarcely available for testing or are too precious. This limitation is
especially severe in the study of clinical specimens, where the cells to be studied are rare
and/or difficult to cultivate in vitro, and in high throughput screening of libraries of effector
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and/or difficult to cultivate in vitro, and in high

t hroughput screening of libraries of effector 20 WO
w018 PCT/ US2004/ 012779 nol ecul es. Al SPCT/US2004/012779

previ ous transcription-based nethods of anplification

of MRNA (described in, for exanple, Lockhart et al,

mohhlés EABb %r@ﬁaﬁé)l!ré}&x Pﬂtﬁ%)sed é@bhoé@gﬁa%@%tmn YAARNA

Gel der et ‘al at ent are limted

(deseriheHldn, afnpqsxammmho@hhaef ¢t|al;|Naﬁlé;y B@@tecrmmmwﬁa,em 16RK6A1680);

R BLPEAL DS YA 551 A R By o

Dmmepan%ntmqro@ﬁnéréseb BEDSIINY ¢t thebel betRéd3Equitedniil€iplé!steps.
I n non-specific anplification. [0068] The nethods of

Mareeyver,iepiroress byfwhieh the@olymaraseprergoler sequensatls ipcenppratedyis prone

} es (including both RNA and
{%ﬁﬁ?. qﬁoﬁ‘ugggﬁgﬁﬁh??&t 031 of detection/quantification
[0068] hods Wheé afetlnds bethesecntibh bfferitae abifityt toleC@dieraly amplify template
the .inventio uch_as those based on

po L}? ?li’ct{dé% E‘H@P@@ﬁ bo %%NAtqnﬁé? , Tiisatheivtibity ?fe  TagMan,

B T3 L L R o

invehtidr) euolmseth@sedxasazﬂmrrmtayrtmipmokogy,t ealrtime PCR| quanétativalThqMan,

aufif) Pt S5 ey Beteomh v g 136 HaR e b nanced

[0d6ePer at Uhe fnethlak of fh%@ﬁ%ﬁoﬁ’ 88 ¥bORGuiR KBS cling and all of the
advantages, including facilitating autonmation and

steasjeqmt@tpeofnnﬁ@i ishthgtmally; elthgigh the yariove stapsavay Bhearried out a

dltfe?entt ?eglrg?r]ret%l turet';.f]1 gﬁnﬁgnatw & geesrrﬁjﬁbe\fﬁ) {2 Lertg%elrs] airl’]]fltblalng facilitating
autpsiation ﬂﬁm&labﬁﬁon ﬂkﬁ‘t}ﬁgldﬁlr@fghtﬂw ﬁfd&&&ﬁés OThd iBothermal reaction is
m niaturized devices. [0070] The ability to

gensrllychagat thon thapriferge brs Flserraal q}’éhﬂ?ﬂ ang lwtybia &renstfognaing the
me%ﬁ?%?&%%&e%ﬁ%n?ﬁnﬁ?tﬂﬂ under conditions that
w | ener a not represent ation of the

[00YOE| ei c Abe db]he;quo@ﬁﬁcamﬂyamﬁﬁy@ba]stolf regndatapbiynusiedtide

st (Hsh g aaier P ehiagiees Sl ensrulbencs aerghe

repq:égeﬁﬂaﬁmpme htleRERYseqh e ENAl RN arting QZnﬁﬂ)leT\Qﬁl gieéu. 3) dhance the
to efficientl arrpllfy RNA using the randominitiation

utibify of tepdditetivivignartdivetion mgthodesurbtah duise bésetllve thapevarfubarray
tec gw des means for representing all sequences in the
E{‘) Pt sequences (or representing a significant

[0aTpport i TRe abiligy @Q@ﬁcmﬁ@&ﬁﬁ}ﬂimm&uﬁﬁg eBendoh @ftiath of -
t he arrpllflcatlon) in the sang for exanpl e,
o1 D1

replisgfifgrneaerdingdpe msthods abthe ievep oxifl§s Feghs fwmresentmg all

T 0
secf?@x?&e the 081 ?@ggﬁ%ﬁ;es @? n%%s@%ﬁ% abél%%ﬁ?ﬁlt rﬂ%%%h & Hool
de@dn@l‘dﬁ)demed ¢xitdrit of eheamlificatiu) iwthe sambltefortehanplel sleqdalces
may be us 0 nplif non- pol y-A tail ed RNAs
rerFoRRE e Rrdoasf PEicTIa - emRkr v r%et%%sc,qf g invention do
R JIESIMRAST f& tb BiRANhd Aoy IOt d
1o @IV\A e(}gg of B{l e gequences19 61% haeq;sféﬁrr}glq %b g(ﬁlél 1‘%1? eé}ﬁ%hﬁcatmn
thusthe aletledf oraydiessed erammify now-pbly-A tailed RNAs, such as noncoding
RNAs and RNAs of non-eukaryotic species. The methods of the invention do not require
prior knowledge of the sequences in the sample and are thus suitable for discovery of novel
transcripts, even when present in low abundance and/or representing non-coding

transcripts. The ability to efficiently amplify RNA under conditions that will generally not
21



transcripts, even when present in | ow abundance and/ or
representing non-coding transcripts. The ability to
wekdosormm |y anplify RNA under conditions thatP@i/U52004/012779
generally not 21 WD 2004/092418 PCT/ US2004/ 012779
alter the representation of the nucleic acid sequences
I . . .
B L e A N
enthasethe atilityf thedatentionlquantifeoptior uietholdesiych aStmse dhsed on the
Te t‘ini gug{es%@O?Z] The practice of the invention wll
po@ﬁ‘g‘?d’% Y (FPE¥e8%t her wi se i ndicated, conventional
t echni ques of nol ecul ar bi ol ogy (including reconbi nant
techni ques), mcrobiology, cell biology,
Genengé Reatindquey, and i munol ogy, which are within the

t1l of the art.. Such technhgues ar I.ned ful

1078] e 1 TpPFefftor it Flen B VAN e i tniteded,
corv@l@éral %Mﬁﬁy@d@%hﬁole@%%ﬁtﬂo@dﬁﬁdlﬁﬂmg Haoibiakt ethrdues),

.1989); "dA.igonucleotide Synthesis" (MJ, Gait, ed., .
mlqrghwgqu;- ook relogcdiochemistiys and inpnynolegye whitkyare within the skill of

7 . n ] H 2| n s e . .

el 8 S et L B T8 LERRAET) B S foning
A Paterthely Minual”, secead editid® 8amimaoeck geal.| b2W; ‘(ikmhedpotide

eh QL5 O U et B
VRS H‘PEI?%I{O ” %K@éc%}iﬁg Pids, TRE); "‘@‘dﬁEﬁt‘ F#btocsld 'i‘rllqp/ﬁ)lec%ﬂar

gener at ed "usi standard techniques known in the art.
Biddegy (it oAgsubpiod al] eds., '198Tphd periddic mpdupdsyt @ CR: r HiredPolymerase

"1 | at ¢ Rpql.ynucleotide, . . "tenplate DNA " target
Ch@@j{%ﬁt&‘g‘, ’m‘(l%ﬁﬁb?l"ﬁ T &9é)'aci d," or "target DNA "
[()(i‘?‘?r\iilgr get pAm¢RYGliEAMEEStdes anll @ERMadI€otiI \empRyed irPihe @tvention

RNA, " as used herein, is a ﬁgl ynucl eotide for which
carpbrpganeratest using standeekieehadquer keowe iplbged. pol ynucl eoti de

can conprise DNA or RNA. The tenplate sequence may be

known or not known, in terns of its actual sequence.
Defantonal |y, the terns "target,"” "tenplate ," and

variations thereof, are used jpterchangeably. [00Q75]
[0074hp) i f i Aatteraplate,’otemplats strpgd, n gemplate pRlwppcigofide.n | template

e Bl 5 ic BEQOES StaPdet PO OLRG BYl b BE&ide,"

Dl\g%’pi%elgétcas¥qlgeﬁg§sﬁa{eg§t Islemaﬁgﬁcle’; ! l\/ua?%ei pl e “copi %es'%%an 1
"teatplaté BAGY," @ tagetdRNAA dsaspd/terdines anpoiymeleesdafor hidkean

fect .sequence, conplenentarity. or identity . to
arsp il G n LS SRR QB S bOTRR P A IS, The
terhpl&te 88GueAS RARAbORSOWHEMot ABoHE TN YRR NS actull LRdROaGenerally,
sequence al terati ogsaaé such as sequence alterations

the tampso drgetd’ “temploteg paiations therof.iass wigdantseshargeebly.

0GR ot e <P Tor it Ebe e A= NP s By e

prétefy dfipesJucingiihileipleOHIEE BE S de¥ited kequehdtat “Mualtiple odpiek’N@ean at

anplification. " 1 fying" a sequence nmay generall
leals&F @OPigso ArederHy dégsp not ngcessgarily meari:1 perfect sequgnc% compleme>r/1tarity or

identity to the template sequence. For example, copies can include nucleotide analogs such
as deoxyinosine, intentional sequence alterations (such as sequence alterations introduced
through a primer comprising a sequence that is hybridizable, but not complementary, to the
template, or a non-target sequence introduced through a primer), and/or sequence errors
that occur during amplification. "Amplifying" a sequence may generally refer to making
copies of a sequence or its complement, with the understanding that, as stated above,
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copi es of a sequence or its conplenent, with the
under standi ng that, as stated above, 22 WO 2004/092418
weEOMANSA004/ 012779 copyi ng does not necessar i PGI/DBEN4/012779
perfect sequence conplenentarity or identity with
respect to the tenpl ate sequence. [00761
coyng fousaloenédeskarily BEan et SleGuétel dompREcHBEH, or identity with
i nt erchangeably herein, refer to poPyners of
respet '@ Bieitefanlakrsegygpee.engt h, and i ncl ude DNA and RNA.

nucl ept;i »D€ .bonucl eoti des .
[00;5:3 onucl eg(%lb]glg"g?&@g’d ?’? i %"g:%r%]é%:{{lg’otaf ngﬁB{er‘%‘&E%egplyah%?lﬁrrefer to
polyhers ofamaleotides ofany nyths abineRide DNV an® RN AD€The nucleotides can be
ded1CH rfl)or ated into a pol yner by DNA or RNA pol ynerase.
e%ynﬁs q%ﬁ@wbaau%wd% mnditicd nasipotilescor basgsednd/atdleir analogs,

or SHCILEBatERD M&PSqucJ}H&ﬂaﬁﬁti%tg %ﬁ)ﬁ)@flﬁer btng](Iéto? @1@ %gly}}ifgr/ase. A

present, nodificationh to eot
po][yﬁuc';lmmienmy dwa;pnise nmdifmfdgmbleaﬁﬁﬁghich a@fnetﬁyﬁat&ghuéﬂ@ﬁides and
The sequence of n eotides may be interrupted by non-
thef P REE T B Sottn dHctoM OB JHmieards Tustinayescie Imperin@pefore
or ﬁﬁﬁﬁdeﬁ%l}a&f 185 pIghereT hezﬁehhé}ﬂ:ﬁ of ﬁ#@goeti;&%% P&éy %2 RSP By non-

a | abeling Conmponent.” O her

nugieniideicemppianss. i A pblydesleotidermayxtzniotther hedifisd after polymerization,
naturally occurring

BB LAY P B B0 S DAL L PECHEL! M
forrRathpler &apON SutBtitiiod ST ohedbr BHBBRHR nahBAFLoMubrthe nucleotides with
un halri‘tged l'i nkages (e.g., net hél phosphonat es,
an i)‘ﬁ’g% erpgsetideqnodifientions sushdas fos exapenle dhese oith wtcharged
; ' i . hosphor ot hi oat es,
o g P oo MBSy fsten® DGRBS ReRsS Faftmptes. o)
andhwitletharged knlahes(®,g.,[phosphistothibstes, PhoéionlithRates, etc.), those
nucl eases, toxins, antibodies, signal peptides, )
contng @??‘ffélf eietiss. Sush as, {5 sgamplenprofrins (6 &1 apeleases doxns,
tdoHiesl 1 86 t N chel at ors
e e P Hehaek e 5% S BB T,
psopalemiels, ), thoss yontaihing eheletotsaery. moetals kydliabh@ive mdthlegRrom, bRidative

meffR e et PTG Ay Aok TR v Do P Faases (e tpha
anopfiriy MucleROicideéts), as Wltdg%moﬁméd%nﬁsr@tﬂé’gdlﬁfﬁ}’éleéﬁird%‘égs
p ,

rdinarily present in the sugars may be r ace
F W@»@é@ﬁv of theyhygrraybeietp @ dipasliperesephsthh stgargmey ps replaced, for

ti tivat ed
ot SO yat R PBEL S R B LSS
grovps beattiveied fo prepareyddieiondl dink e @ 8 diford® hhdletHaRR ¥ bty be
Thegegf arld 3' ternjnal OH can be Bhosph_or | at ed or
coniiggeflte elisSuppets. aben e 3 tsrminel BFip e nloshonged or

bemRiRHvAM B iOci TS
- hydr oxyﬁlsegﬁrrlgésr %}{Bsr%'ar%cgc%gﬁ %{@Z}ggé I? tga%sotfg]%gr?éo 20 carbon atoms.
Othgr lestdeetyilngay risa ps detPaitiyeditl statderigsoteciinl @bsss. TNmiclkotides
canapsalcogt%us ffr ns of ri?oge or deox,)éri bose su%ar s that
A8 CHRYAEY HPRIQRORTGHRS 0F 1PGsH O dpaxyripata sygnts dhat pesy generally known
in tieXaRhtuding, forexaRiphY b*-.0 Znet1abk X3_and, 2’Fﬁ%625-°6r Plazido-ribose,

2' -azido-ribose, ~carbocyclic sugar "anal ogs,
carbpeyelisrpgitanglogs o anapirivesupars sapfiaeric sugels sash ay @bbine%exyloses
xyl oses or | xoiﬁ%épgyranose sugars, furanose sugars,

or L0 n BRDP Bsugars: CUgHA BYehepitlowp sy elic aalagssrd akasic
nucROSHO SialSesGhcoss MBLPMibdsidRO ﬁélg%r nfdR€ pRSspBdister linkages may be

phosphodi ester |inkages may
replaced by alternative linking groups. These alternative linking groups include, but are

not limited to, embodiments wherein phosphate is replaced by P(O)S(“thioate™), P(S)S
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repl aced by alternative Iinking groups. These
al ternative |linking groups include, but are not
wo povited1g o, enbodi ments wherei n phosphate i s pepuUsmmedo12779
by P(O S("thioate"), P(S)S 23 W 2004/092418
PCT/ US2004/ 012779 ("dithioate"), "(ONR2 ("am date"),
(13 o Y C EE :
(“dithianl %Fg orm (“arffdaR) ?g%nt (QLGR @b CH IZE lgﬁﬂc@!&l ), in which

each R I's i ndepé or substi
caqhrid @b Bi 1Stlndeeo§n®antﬂylH Qﬂsub@txt@ed op nnsmbsmm;ed atlgih { a2& O gptagnally

ol i) T S8 ot oS BBNER e e, Notan
linR§dey AL bRl clkdtidE %Qecbl% ideitai. CPHle pr&b@n@' &43tid8 applies to all
description applies to all ol ynucl eot1 des referred

pOky@uﬂ@qtéﬁeﬁrefq: todierrin, Rnuding and BOAZ] A "1 abel ed

« A » f
TP, TR 890 NP B BV 8, ppeciva. o

a AN ori rBITE meaﬂalqgs @liierédTihbieie Hir&ct@t draﬁdi&@thattEbh%d kadded label. For
For ﬁ '| abel ed" dNTP o may
exemilech 1A EP o IITE, sy béﬁérﬁﬁbélab%le@j . S arasole, 2 dye

%@f £asekisie HR)?&% sucl? ’a's‘:% o | g& belr%nfgrrﬁsbfe ({S{é%}, gs biotin-

ndi ng pal r
avidia) P AcflabeMHP ANy oralNS®, bﬁw Iah;dlbe emilfejctly tdbeled dylitg atthchment to,

for SxpEIR. BRIOIAEY S WL o ks b apgbeddy S ERpr PR EP. ey comprise
a nﬁfﬁét?t(ﬁ)r ekAhple: X@fﬁ?ﬁlﬁe gRRpRHY WEicH b BiHR) mh§ b@’ﬁﬁ&éﬂe@ félm}lg

mey be attached f | owi hg i ncorporation of
incgrporaipr af itheod N RP er(ﬂ@m indmapexseisiin progettu Usbfabhbsls umthe present

i P BEREF ol APk T B S EREERS Rl AR, otamine,
gr@h enm&&snopm& Bhd Peaike), @ad%l@otbfi@ (E I%k epI, 8,8, Bp Sl@t ,QReE),

, 3H, 35S, 32p9 33p, 125I,
en%Yém‘@ (cgp has, h@bﬁegeéksadqegqm@éwkkmg phosphitas, mJ 1goxigenin, and

colghig%&ﬁqg@éf?ucil &g ?bﬂﬁﬁ%}%‘%m db o?d?g dgl%?é & éle@? 18 S% g é{')&?&ylséne

such as co or color e
poblpr(mylen@dhtysteycr )Eh@:ds pairipps emy-hgaaﬁls ahdligads et by used (as labels

S Sl T e
?ﬁﬁd) suclhrhstblﬁﬁup ﬁfy?oﬁﬁe &hd dogddag tﬁ@ﬁ# d an e Badaun b Junctlon

't gand, suc¢h-as biotin, thyro cortiso
WlthH@bdlﬁd%mdlgaads be used in conjunction wth |abel ed

8L, 8B 0GB TBE 8 e le fF e o

a nclebtele] halfely AadRhy, c?fé@ﬂﬁb ftﬁ ﬁa\ét @8ding or hxihare,
uri di ne, or guani ne. |gonucleot|de as used

[0078} ei n, eHesemacloptidef éwsed exchr generyBniefens foshortnganerally single
| h h
s DR DRI Ry RO US55 01 s

thanabbw@0D deslebtiddsém nbth. @li@ﬁnﬁeét&ms s imventib@include the

i nvention in¢lude the osite priner and auxiliary .,
COIBP?%%PHmPﬁén @rsiary @rlr@énﬁgq Eans geligogpeleotide” and “polynucleotide

are ' RP Hﬁﬂiéﬁbl %9&1\1%@6. T?%@es@lg}%udﬂgbﬂ% Fo¥ 32?&:1181%6’[\1’&8 1:%- &ﬁlall% and fully

descri ptfon above ynucl eot | s equal
apyflickbly to alp@muc]abh@st 0 oI [ gonucl eoti des. [0080] A
y I
[00§§L Iu rerﬁ:: o ‘Z’E‘Hﬁg% ?;seqrg‘ eﬁei%, resrt% atn%cﬁeotlgec se%%terllc%egenerally with a

free 3’-OH group, that hybridizes with a template sequence (such as a target

polynucleotide, target DNA, or a primer extension product) and is capable of promoting
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free 3'-OH group, that hybridizes with a tenplate

sequence (such as a target polynucleotide, target
wobdg/0ex418 pri mer extension product) and is capebiUs2004/012779

pronoting 24 WO 2004/ 092418 PCT/ US2004/ 012779

pol ymeri zation of a pol ynucl eoti de conpl enentary to
polyerizeid Stapo dﬁuo%h&@éomﬁ@i’ﬁeﬁﬁry th e teﬁﬁa?&@l A~ ﬁﬂler” can be, for

ol i gonuc| eot i [O Auxiliary prinmers as used
expraplei an oligogueleqsisioul ati on of priners corrprl si ng

dom ze artial I random zed . . .
Oy SPGB St DR B B3 BEEEFemagmrisine
raﬂdbﬁﬁtddl antlfop paialp-naidehdized seguenbésarAuxMlidriBfitheRty e ABIRnucleotide
Random prinmers are known in the art and are

as é%%?ﬂb%hﬁaﬁmytham geastadly, ailiar pimersate maste of laNy& Random
d
oS Sy e AR B O RIS AR ot

prideecy Baisepopulation of emdomiretl hexdnyer privited $hotn iAMtamble 1.

unt as, .¢ ar.ed to a reference. [0083] By
(0082} hdon pl“ﬁ’igr@t i fo decxgage Af TegBeS 2 astving nctig, angéoy amount as

coﬁgg@ﬂ%afetfeﬂeﬁceneant that the conposite priner
hybridizes to nultiple sites wthin the tenplate

[0083] ynuc| &ot'rabdomly piBd] ordsandwedhyteididation”, amusmldénerem it is meant

tof BB G AEBRUNARR G Grob PlerieaP UL e e Bob R otide
[oasaper al | Wsivded mies, (Bin léi@dynﬁfnsﬁf &QWA@I@A partlal heteroduplex”
pol ynucl eoti de and/ or copi es of the conpl enment of

gencspipi refces topopgpulation of lmm@émlamsémﬂ gdnemily includes (a)

co igggﬁgﬁéﬁtﬁdlﬁ conds ? 23 ncﬁ%r déalpbels og g}ﬁ)cg %nltl 8ID template

pobfﬁﬂﬂb(ﬁfdérséqtﬁcé Qfﬁéh@édeto Rehybsitd @ ihérdequenbiie AttPd) topithef
mposite primer sequences. By viftue of

t. of
tef%llﬁ%te gﬁ nﬂe&@?&% 06 ApRIST eldbp pomelemsaipidemplaiepol yraicleotide
ap;?éﬂﬂ@c[ {Becﬂé @61?1 % P OEIE‘;@% i %ﬁ? gliesc _leigp% of’l{he i presence of

east par t
composml@eprmm:tr B@cpjenctaelhe]nemhtminedla@&mm}ﬂ&ﬂey, thé &)m}ﬁié}te@d:um@ﬁse at least

@A@g\?ﬁ 1& ﬁe?g%t E:)p S’B]% o@lgmn%{o t%g%)?r%gﬁgetero l!llgleex generally
is inbaiced ¢ah EXteAQHDHyIRS RNEpGABR bPiﬁ% % 551 *Sbg i %nd the DNA

portion of the cofposite priner. scu ed hereln,
poxtiga of grepasiiel b@ﬁ@mdusﬁeﬁ gompnm/sh@mgdanemmf the RNA portion of the

p| e unctions as..a sub trate for
cofae B s R RGBS oF Bty Rl Peap LA parta
heiamdhpIEx ﬁ&tch@ﬁls fhas®steite fdreuid AARS ficsfRNTudink Yhe e bAmer
t he artial heteroduplex is cleave

isofficHag a?ﬁﬂ%@"lcau@ phase e the mqﬂmdae Gepeplly, &NAvin theSRNAaMApartial

het% angplt@{(q Ssscl Alie %% % ¥ 3t % gé@lﬁ{énﬁlgépgﬁ 1R %{ht s%%pﬁ)x{nc 0Fthat are

compplementary foRNA 111 efcempml'e pritnér garebipd mlﬁ@wmamg git@fo?'a
[ gen rally refers to_the

single stra rprtlon |
ORI BXB S %r%{ﬁe FNAY P %?qmmsmge@c 2sBwlpiterded portion
eﬂé‘i‘eﬁfif ﬂefe‘fs to%dﬁpl@i ERUBHS sméC ﬁﬁA/ﬁNAC él%terbcﬁltp when its

assénbly of conponents. ex may or nmay no
RNA is cleaved.

[0085] A “complex” is an assembly of components. A complex may or may not be
stable and may be directly or indirectly detected. For example, as is described herein,
given certain components of a reaction, and the type of product(s) of the reaction, existence
of a complex can be inferred. For purposes of this invention, a complex is generally an
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stable and may be directly or indirectly detected. For
exanple, as is described herein, given certain
weovpoyRm s of a reaction, and the type of proPCUSHP4/012779
of the reaction, existence of a conplex can be
inferred. For purposes of this invention, a conplex is
intGIeRAIRd With 8kpé@ 1Y\ Be2HRF AL o Erld dHSIEO O NG AR of a complex is
internmediate with respect to the final "anplification
a cpmple o Cetnposite painzarekiensipn produetpind sedond campositsl pEimesfextension

C oskte.pri.ner. extension product and second
Pf"é@‘%%%ﬁaﬁssn%nl}?é?n-ext ensi on product, as descri bed

[0086) ei n. [A0GREJor” or PRIgIINONse® intercRatgeably he®RH of a polynucleotide or
.anterchangeably herein, of a polynucleotide or i
oligprugleatids et qoatgyays sequsAed Af Povrdneedasasc én ethepembodimesis, a

Bt 5 PO s, 19, 1498) 20 beRhi g
nuclestideguous nucl eot i des. [b087j A }egibn, portion, or
guence which is "adjacent” to another sequence

S A
10%%1 ect | y 25108, PHHON. Q& §FEIgNceWhich &y adiseenia i anosher sgyence

. , it i i i t ' .
XGPS 0o F RRXH SPLER 15; Al aeSimtR e Al
adjmegnt tma 5T DN@SjorAoll pEacimpusiteprimer ditedtly ahntsalss eedibrage

f,, conponents,. whi.ch, .under sujt abl condi tions .
OFShcr T oA GFaR RIS ENRISERD s ObeoBRPIeRIScV g ey suitable
cotIBSR! reBctib FoES (:éﬁlglex (FRBR mayAe.an 'iﬁ‘t@fm&fi‘éjrec:j)"ettﬁ%i a pROdhct(s).

the like, unless otherw se indicated include plura

[06889f ms. " AA”f‘feal medhitherb and therlke punlessotherrwisg mstitated include plural

002Q}, Condi tions that "allow' an event to occur or
fo‘%nghdl iﬁbalggleflﬁlg?argroéle'ogmofea%?%men%?‘or an event to occur,
[0p0Fh as lyhditidhzahi @llowstah @¢ht 8X b&US bPEbndaths H¥ alel “%8itable”
or "suitable" conditions are conditions that do not

forgmesygiitio G, wi¢h gt Byrpdizatigeciiend sytensteryand thediks, or “suitable”
ti . L
oo B cho o BOCYHE oy AR )b o BB, i, e
comdtitiomnerdesenhated faditae mnd e pencndpane tof the ewnanPhah, conditions,
t he. nature 8f thi?) Huc] eqQti dg sequence, iﬂe eraturg
ko i eErnE GRRArPPd AgreinTHivsad uprriile’ Srply: &1 e Atithsn
nu¥Batde@¥gitnct SeffShiuRd an® BEfferddnthYiBhd. IT AL EQ@Mitions also depend on
cl eavage, and/or strand extension. [0091] Sequence
whahemeat isclesitedasuchse dybrdisition, eledvegs, and/oanyarslegienios.
eratign in a. seqguence of .interest in conparison t.o .
0@1) of & o featded rmRBHUE A5 e o S8k o Aol SR o5 Ereln ina
seqiehét dHipRreICALORPRrISIN 18 aSERHPIAE Seduendth i /L Rf@Bfceegit®iSe can be a
1o conpare a sequence of interest. A sequence _
Wik [YBR SedRCTICR OF B deayeaenglvehiphuenewishertochamgies, seayence of interest.
A !gha{c@'iﬁlﬁcrﬁ’ nQL%lﬂRésesil{g%@Huc?&%de Qﬂ&r{%gto'r gﬁef-r'a{i'o% of more than one
sequence, due to necHani sims suUcC substitution,
nutleativk\ie b sequence dueto mechanismisaeh 49 bstitfiicng t@nsversion, deletion or
. hucl eoti de pol ynorphism (SNP) is al so a sequence
instiion SBlequcletde p Bneiisny (HYD)is algp 8 serepesmuigHep as used

heref.r @y, " as used interchangeably herein, conprise a

[0092] “Microarray” and “array,” as used interchangeably herein, comprise a
surface with an array, preferably ordered array, of putative binding (e.g., by hybridization)
sites for a biochemical sample (target) which often has undetermined characteristics. In a
preferred embodiment, a microarray refers to an assembly of distinct polynucleotide or
oligonucleotide probes immobilized at defined locations on a substrate. Arrays are formed
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surface with an array, preferably ordered array, of

putative binding (e.g., by hybridization) sites for a
wher@eheigzal sanple (target) which often has PCT/US2004/012779

undet erm ned characteristics. In a preferred

enbodi nent, a mcroarray refers to an assenbly of

on HSbR SoRShUBhSRULAR, Al LB MBS g Bropyins

nylany potystaese)f pryaedy] 26i A0 CLulS2 4sl]800ﬁ06'¢ti.d812ﬂ631r/o® hﬁ}?é’mer

SUI@?) Cac PSH g%rﬁis gﬁ'ggo?% ggql W@%ﬁéﬁrglp uc’h glgsss }Batg silicon

chil df%ﬁxxé-aﬁﬁemloﬁei 4aC TS RLES; bealld, Q&i%iels %&%&nelswéusg%luanes)
g%t id or

, Ical fiber or any other suita
corsfegurationl Pdok@& fporing themdagomay be amhcd]toaﬁhp bldnaate(ba. agy number

silic hi p 0 edl sj onal .
of PafmoRiRe gD iy Sige pEtiesis Re? Mlent LS R AEGR Ry using
ph%hdh@graﬁlﬁ@ Itéchﬁfqu@ssosee a6 Wl a8didie (Bmp%lfmvmagpetab@et al.,
arrays may be attached to the substrate by any nunbe

Prext Wyécq Seiulihd (P94 PL:8022:50A0n Lpedldias et al..gVature Bzoz‘echnology
BRI, ) RSB 8 8E0XSh 0970, ) sponngpn
at ﬁédhﬁﬁhqe ld\irﬂgﬂs)lty @ @J, cD@JA fiﬁiBes) Raages Qiyl@ﬂ or, mtrafdl)lalose (Schena et

1994), 91;5022-5026
al, é’tzzezaqre (}95}1@1 %}%4@ @}%Q@R@ﬁl @b@l @tfg@@ynehg&(lﬁ@@s 1465@460 Shalon

et ﬁafc;en!;\QQapr(’Pig%%%?’@ A}nggﬁd §él?ena%{‘8 5&9\:”&17%&41 (Sl .S 4.

potting int to low'densit
(199DNA3AINGBR4 ] 286); @ﬂlbls;smamtth(Maskomnd Sugher) Ma:eA(:ﬁs. hRwa(1992),

20573 e haRL v & Pagafine DA s o antrasglinne htridpation
meﬁﬁﬂ&l’[@e(sé%e§g @al%%ﬁ)ok e@aﬁ@is‘s‘i@@ ?ﬂ@eéﬂm%nﬁ‘fg AlLaboratory

Pr oc. Acad. Sci.

Mmah@@@i ﬂQlS @3 C@ld S})rlrtgﬁarhsﬂ&arbgre(tms(ﬁoki Smring Harbor, N.Y)).
PR ey At TBret gy AR ROHGFLRT B PO hPBhto

anéholy, bl inZahd dMmadfRAub b, 4S8 Q. flugd fhase SANHSGH l‘m@btl@k Wells or
Eds., 1989, Mol ecul ar d oni ng: A Laboratory Manu

capileriesdThe wgbe mplegulesareceespinlly gueleic peids EWAMMRN@@ PYA, and
cDﬁ%@gﬁ%}a % 1ﬁcluéll%§%&t%ms ggfyg nﬁfdh 1&%%%?%3?216%}/06115, tissues and any

peimythaticais zlaaimof twitich cﬁmpbmﬁeallyhglndr’&ﬂm&geﬂmmgﬂeil c beads,
in a ase su n mcgrotiter.wells

[0({9(; billari gterrpﬁ p¥d¥ %Féwp @JegiPR OpReRN R pyp ug]eetide or
oh@&ﬂu@ﬁaoﬁ&'@ﬁ" @éw% andPNom T her@BHon SONRitRIN in TRY saftleS O

'ncl ude proteins, polypeptides, oligosacchari des,
pobfahctlsqtldelos@hg@uamtldmy permut ati ons thereof which can

OFAT » 5+ Thethem AP ErU LRty R BGPBRT o puira R legeide

olipueealiESt ngﬁréam) fRInh ST lreabh elepé’smcﬁloiﬁwgah@qjaynucleoude or
rom anot her regi on or position in the sane

Ollemlvlﬁgﬁd@otl de or oligonucl eotide. [0094] The term
[ooggﬂ yn 8 g ln g%?lkeé% ‘r3ef1ﬁ\r1‘§ '69{10% B0 'ﬁN‘dA (Béglglf St QLA rgbrﬁ?% and

e or gonutleotl upstrea
“3aRDANREiohegefen tdthe @@ﬁidnl R editn bpraﬁmlmkiy oti6ligeiucidetide
or ollgonucleotlde [0095] The term DNA portion,'
looatpd toyprds g@ 33 nd of the pakyruelsetidedy ol1ga1ﬁ5:1eot1de and may or may not

include the 3> most nucleotide(s) or moieties attached to the 3’ most nucleotide of the same

polynucleotide or oligonucleotide. The 3’ most nucleotide(s) can be preferably from about
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"3'-RNA region,"” refer to the portion or region of a
pol ynucl eoti de or oligonucleotide |ocated towards the
w@200eme408 t he pol ynucl eoti de or ol i gonucl eot i BE/US2004/012779
may or may not include the 3' nost nucl eotide(s) or
noi eties attached to the 3' nost nucl eotide of the
1 to abeut Sppwmmb@mbu RoRabeht WAB 46HRQA0] t
5 nuc{aq géde S).can }ge preferably from g\%gl}%—&g_})gefeﬁgﬁ'ﬁomabout
039 BYgePides.US2004/ 012779 1 to about 50, nore

O(W ferab}pﬁ Mcal 094 b s\!e 12
« pr6Zf er abl yeie:ngmsa%é P %’2‘6) t o%awlﬁ oy 5’ e@ﬁﬁo%@mn and
51-Bd@siegiphg refer to the'pofeh @ @Ediost 2 polpruckivfide 886BEbnucleotide
and "5'-RNA rg)?lon refer to the

locsgeﬁtt?\gﬂdgﬁl Se ﬁp@, Hf the pglyﬁgplym & elipgrucinotide, and may or may not
1n&¢degﬁ@9%§§hh5i§ot1deg§ Y %n%tf% [tgczxe& R thg 5’ %gt I}uc}ﬁ%}gﬁ gf the same

fo ynucl eoti de or i gonuc
polynutleatisleton gthnunhtstldcn Lﬂilheeij’tmm t8glectide(B)i Icai bé&preddriiag iRh about
5 nost. n e of the same pol ynucl eoti de

e
1 rgb%}t JonorePLefesa iy trom @“ 193¢ 2beHi AP eoyen gaqre preferabliydrom about

20 g shork abvhiyclédtiaey. about 1 to about 50, nore preferably
fromabout 10 to about 40, even nore preferably from

[0098but  20AbssnBIsw (e seOcaﬁ’mpecuhmuesd “lhﬂ{)&?detéoﬁbﬁ eﬁprodﬁtft” as

"|.ack, of detec
“SGS?%EE? fifthudd lleBftihe o miniiaisgels "SRl Balh laclof significant
acaminmilamsolfpmhsn generally due to lack of significant

umul ati on of product. [0098] In accordance with
081 est CF%nd@épemﬂan\é eetablishedptiniples efpatens tpy | @ingglsing”
mefRaMRlydifet udi ng. " Anplificati on methods of the
invention [0099] The foll ow ng are exanples of the
anplification nethods of the invention. It is

Amplifeatiow acthidiBiof vied in@ustis her enbodi ments may be
practiced, given the general description provided

[008®ove. Foiie foﬁﬁﬁﬁigl ®e cXRhNELEHABe hfpHSiaiGn TnBVMR OF HleSnvention.
.that any of the conposite priners
It lg’gggeﬁt%dﬁ é’laﬂPlhs R 3@@)0@%@1‘15 map bt piagticddp gives ilegeeacral
Gﬁﬁmﬁ to a nmulti city of
t enpl rB\‘ﬁd&f ynucr&g% .}e{)li)er &%‘ ég%otfd’ﬁ NEFH L} Pﬁ’\%‘ﬁ?‘il%‘ﬁr means
tha‘rpml(y\nfdﬁsconmohm:mmheﬂs dgbcoiball harl mby ahde@n using a

conposite prinmer that is capable of binding to
_rrultiple sites within tenplate polynucleotide,

@'EMI‘DG@I%% c@ﬁhﬂ fLifelZP lll%ﬁtquﬁﬁdx%lg ¢ g?ﬁﬁlﬁﬁﬁmt}% 811 l%ﬂlp]ﬂfe

E@E&Me)’me he methods of the I'nvention invo
p ases. (a) corrp05| te prinmer random hybri di zati on

0100]i Mer ext ensy nt 0si

[ ex]t ensi on pr o %H ?Ogﬁ%%%%ngg%ﬁé% i}ﬁg ndlsmg a
conposift primerthatris sapaglea)fmw&i@te mldpleisats Wah@MadpRtex i s
pol egﬁéﬁéee,gﬁcluad?gg ISRJ)A 2(1:19 OZSAJ tter?lpfJ Eel Scﬁ}rinu%lee%ﬁggsem single

[0101] Generally, the methods of the invention involve two phases. (a) composite

primer random hybridization, primer extension and displacement of composite primer
extension product by strand displacement, whereby a complex comprising a RNA/DNA
partial heteroduplex is generated, and (b) composite-primer dependent single primer
isothermal amplification.

[0102] Thus, the methods of the invention work as follows: (a) incubating a

reaction mixture, said reaction mixture comprising: (i) a template polynucleotide; (ii) a first
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i sothermal anplification. [0102] Thus, the nethods of
the invention work as follows: (a) incubating a
WO e@edms m xture, said reaction m xture conprPGI/O§R004/012779
(i) a tenplate polynucleotide; (ii) a first 28 WO
2004/ 092418 PCT/ US2004/ 012779 prinmer, wherein the
prﬂ%r%/e? fsf/}adl%ilg gﬁéeﬁﬂtsgp%n&nﬁga I‘égfnlbgsIl{é rfﬁ?e]{r thdd "i’st }}b§1dlzable to a multiplicity
of frmiplate pblyotéleetidei sites; whatedn élerq:ompesmaqnpwl obmppsesmarRNA portion

an 8 SR RNGE Bt AN DA mpfaer - s 1A

deptaeMAdBNA JalNnRade(WRERSBay M hresenfBYa %aﬁf@éﬁ@ﬁle%‘ﬁ aflan enzyme

separate enzyne or as_an enzyme conpfising

comRpsise petddNA-dsendsot ?h@r papmarage RMARNdpdapdudent DN!A polymerase

ctlv ies e .incubation
s BTG RE e Yt ioR S i Foob e O R %Pk B random
hybydizatitng pliinenext@isionRmd tseme ieibodidbntd, BisplRB&ment of the primer
emyodi nents, di spl acenent of the rlner ext ensi on
exispyamBrodpetdram dgmlate @Obf@}lslﬁmdeewbﬁr@by agpraplel gomprising an

I
RO AL o TN A b N SRR i
reacgent hiixtnrendoxipuisgd )i teactivg frodudtdgene et acemrdmgad weh%a) (or an
B R L NN A TN
t
dlﬁé&ﬁ fRin tﬂaqaréﬂ p'rﬁﬁerp r(iﬂg%ﬁ TNAL d@g% d@hﬁﬁﬁ%@&ﬁ%ﬁr@é{% ragg ) an

first primer) I endent ;
agemi@suchwy alannzyagaé titat (:lsauﬁs Ra¥A ﬁ:rmnemBNA)/DNwahybmideaMe@m the

inc et R P BUOT Y be B ThorioT hPire b BfBe pigmion RNA

clepVdg¥efong ¥h RIGA/DINA M@rodﬁﬂ)l@;@%ﬂ% (RBMaR JRAMY f2er extension
het er odupl ex, and dlsplacenent of the priner extension

prostugiiben N Ajis slerngal and apptheneunposde anm@h@ndt@rfb@mréate and is
ex@ﬁ{ie{ﬁe '@vlhgllegg ?mﬁtgplg nglése y& ugx}ugget%ltlgéc' (g(egeertﬁgyg,g?ﬁ%’) %ﬁa\f ca}ﬁon

praaiupt aré Ig@l&tratedh Itmoﬁiélmﬁboﬁfﬁergg ey @h&{bn rhiktdO 6Bstep (b) comprises
enbodi nents, the reaction m xture of ste

b) .
thergaghiondmisture pecoding 1o &P (@ Wep@hawéhea?fﬁg fnd)thqréﬁlb@éynents,
ste% @6) i@ hidhtbA PP thel J&@ftﬁ)ﬁfo)f an g%brﬁt’ tiae Ele%';gg qg{l&%ﬁ? RNIA?BNA
I's initiated th I tion of an agent That
het@t@&pbs (Feidh af RNW@H) RNA/B BeAtiohetienedifjstepXa) dn embadlments in

R e to t i.0 i xture of st
wHB rebnto® ey bR it RVE B etonsin e o e () gorther
comPhses i QbR Aich A affbdywles tlihft 11k Raked RN A HoREsn RNA/DNA
conprises an agent (such as an enzyne) that that
hetgradyples. RNA from an RNA/ DNA  het er odupl ex. (a)
Conposite primer random hybridi zation, prinmer
ext ensi on and di spl acenent of conposite pri nmer
ext enCaipdsite priier Rdeh hehadidatspl, peeeeaitedsbhBaH ddptacement of

nethods generally conpri se using specially-desi gned
AYS lm dASRERHON DI Odc '-'-Nl ;AL'A SPYaHRIRGIR o pr| mer. In a

[01f0‘3F st phq-ﬁg CPotdls1 ﬁcre i I_ﬁfo'nﬁﬂfsls %in eél%ﬁ)aqg 1deS RS ﬁllnrngrs generally

mer is use
a chemposi’& tesnerh lias ﬁm phainetbf ENAmplBication methods, composite

primer is used to randomly prime template polynucleotide (such as genomic DNA). By

"randomly prime" or "random hybridization", as used herein, it is meant that the composite
primer hybridizes to multiple sites within template polynucleotide. We have discovered
that certain composite primers bind a multiplicity of sites within template polynucleotide
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"randomy prinme" or "random hybridi zation", as used
herein, it is nmeant that the conposite priner
whgisniogh4res to multiple sites within tenpl ate PCT/US2004/012779
pol ynucl eoti de. W have di scovered that certain
conposite priners bind a nultiplicity of sites within

(e BRI h oMl R b ind¥h SRS VAAE Briom gnd ae thus

paysicolady iswigableafiod ase jprthermethodbof e raenioy). - Gadrallye suitabk composite
particularly suitable for use in the nethods of the

PR G ABABPLAEp YO o Sl A5 02 e Péae‘ﬁﬁc}@e?eg“f‘éﬁ%

paRR{fatRlin HENPIQHYnde® o?th'g‘éll)&bﬁiife_cﬂrﬁ%{eﬁgingttﬁ{@ It &n@?ﬁ%@fb&ner

i
aci d sequences, particularly in sequenc

compeses@hisastiatde DINA pertiondlned is ¢apsble hmndompyosihmgpenplete

Poﬁfgﬁ@%cigﬁcgigﬁiﬁ:ﬂ%af iné(ﬂeﬁ %ﬁ(ﬁ&ﬁ&?ﬂ%&hﬁ@ﬁ%@?&g | p%infe? B?‘t?rlicﬁzaglfon).
SeleB@idrt drdulesih Yof BOB6si€ Phisticid BlISsRBEAFilriteh Belb@NAOM

:ﬁbiner hgpnidizathn). Sel ection and desi gn of
[0 Mhposi t &appamembodimenfs o thelsemppsitetibrerisot aved inghompthods of

Var | : " of ) ) L
0 P SRS bR EALIE BB BB e
cofnposiprindel @seffl iguhembthols ofthe ptetsnt div@ntom ol BRErated irbthe

conposite prinmer useful in_the nethods of the present

Figuee, dlag ¢ospposite piper,cqmpisesia DNA pertiopiagiis & endjgad an RNA portion at
. o OSA .t i 0 i . i R ! .

1S S TR S AR5 3oL Bl ool i
then® DN A portipniisfodlosed pagshke diteetivm ofitps'plyy an RdIAp@stide which is

folfyie T st ienyiy DNGA. Thelehith e et chel scafigni is svaerally
defefhingyrg nl%(hﬁuﬁcéfﬁéi@ﬁbmtﬁ@arﬁ@li%n.Tﬁﬁsohfer@ﬁﬁbd%erﬁéQﬁb

of these sections is general determ ned for maxi num
compesitsipeinsy thet hybredizgspp itdrggpelyoncleptidesmdshe ednoptisite ptimer used

.he._. osite.prinper that.hybridizes to target ..
A nG PRER bR T T L PR 08 B hotimegs e
codbogie@ripiecr iRk hi/sridihartoedre@iplynhiticaidedmdah&cddiosid fBmer used
I.n some enbodi ments, the conposite priner that
duripgsipgle pamer isothgryeliamplificaien @edifiisenind t he conposite

ORI o7 1 o REfbrertt b AR RleR ol (R 0FR Blucnce o template)
enqumipsses Eingbddimentsin (Hhyidr atdeases portpn af tequisiee és liydridized, as well as

te at.e enc asses, enbodi.nents..in ich at least a .
g5 PO h & A B P TEF BY Bddncl it g st frsgption

maARBPAA MR Snde o Wtkialer 8t BMridifsRb h W8Juch& dh% .#)Qé.sésegnbodiments
Thus, and as the description nakes clear, reference

in which aplestarortin ofthbpiitieris dybudizedsquehaecrelmstimpets fewhich two

nbodi tS ~4n which at, l.easf a ryjon.of .the prinmer

(orGOR PR et shEtiet e BorififlsohaRited b RbeizE Boogou
poftidhe oPBE biifiRs )and fenibd@inRints B wIAEIEhE ¥hiilermed is BARAIAHES Bor

by unhybridi zed (looped out) portions of the priner,
exgpple bW 2rilnttentasq sipgle poraprsite prrimee thet hyhsidizes to multiple positions

11di 1€ I i [ rat.es

on BT oy B0 SRR B o LS g
hyké@cf%dd tomEmplate p@l}ﬁﬁﬁ]&?ﬁdﬁﬁdd@@hd&ﬁ@ 6h @@l ditd €seyieice) at which it is
Lf.feri orti.ons of t onposite prinmer are,
hybridiesdy Théa aeeoreigge élﬁe_emafgpmh%mvwgw epRdosdOoef theyd-end of
thedohfobiREIUARGHIst Bb WHiidiled th drer for initiation of primer extension by

DNA polymerase. In some embodiments, for example, only 2, 3, 4, 5, 6, 7, 8 or more

nucleotides of the 3' end of the primer need to hybridize in order for primer extension to be
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hybri di zed. Thus, according to the nethods of the
i nvention, only a portion of the 3 -end of the
W@ eovpoi4te prinmer nust be hybridized in order PQF/US2004/012779
initiation of primer extension by DNA pol ynerase. In
sonme enbodi nents, for exanple, only 2, 3, 4, 5, 6, 7,
iniflated. Twis &ndei’dﬂ@dcﬁﬁhﬂ H®sdRAtiéher tBe 3'91ﬁdst@ﬁrtidihﬁ)f filié ¢Bfiposite primer
need to. hybridize in order for prinmer extension to be

maype\ftablinsd to Yatiors epienys Lbsfeﬁhqrélygmhgaﬂqwftapa@l@wom@n pEthe
A58 A B LA B0 A, Bra B! P08 Bl

cane be archslet dufing piveer Mhﬂlzzltlmtd enhade (aggttabilizpditbiridizatibn of
prinmer (with or_ wthout
COWPQWEHP%’Y;WHUH%?H Pl i) enSIAnmﬁ%m %‘%‘LF@E’H RV
hybﬁg:byt%d during prinmer hybridization to enhance (e.qg.
stabilize) hybridization of conposite priner by
[0106]t i at i Randém bybmdizatimt cfrisd mmpoandpmmast,o template polynucleotide

eRG/AT e SR i G lina BemalHARshT s L gt B bridization.

SubR byt Rakd Well ke etht Hrt%& Hebudé n&’&feaW1 dg ? during primer
h_ggrn1tt|n random (nonspecific) primer hybri i on.
y

diga or primenextension (ikaleding rqducadetemp@raam@ andien fter

L L T

ﬁl@lﬁﬁi‘/hefelrb;.lirfdafonqmmb ﬁbmrﬁﬁsarﬂftempﬁt&@ﬂcéiﬁﬂatlﬂtg eR gy riderstood that
np03|te prinmer selection and/or desi gn (di scussed
Strmgﬁ%%? hybrdization, serapesifgipsigner sclpitionapd/an Brimenenngeriration may be
[
o RRREE Ohs Blmuenly bEediiARRE bR hPkizafot, 28 %o Shnwol
comragmdﬁumq&aﬂen’ahom of teapldte sequseas iamplificatibn preeluct. As noted
bfre uencg %f osi t.e gr{&mer hy grl di zation, and thus
el g’&ﬁ%ﬂe o ﬂ& 1RXPIEoR i AHEPIBFETRRS OL UEHY SRS PTUBFT PdehsiontRaoduct
dufifi§l Hﬁﬂl@?é{téﬁh(ﬁf@ cofrpbatd RnAs ﬁwlzedéﬁ dﬂ%%anﬁﬁ%‘i’tﬁm(s) on the
an aspect of the invention is displacenment of
ternplatsy Wbﬁﬁhjgpmﬁmﬁe@m@rsdms pe dnlered Homitergplptei polsmucleotide.
riners h

il p IV o GRTRR (el Ml Rttt §8oimeppgerviv

[0107] mer - eXlogipdbdpriheddaddn aybridiaRhagieded sx@ihsionmal dlsplacement
poI ynucl eot i de Preferably, a DNA polynerase is used

of prgter peeRansaradunt bl e‘tr@nds‘-bsﬁ@@n@m rea@ltﬁ ipigeneratjguefA multiplicity of

coxﬁ%{%ﬁi{: rpsﬁlgr%fﬁ]gl ONZ ﬁ?farﬁeglr i #%P ’Télg { eﬁ@fexes comprise (a)

copiendfiemphiye pdlymrd}boﬁds phdoecpits of ésdotiiplérery ef pd&l&hucdebude
of a nulti I.Clt conpl exes conprising a

SCQIEPET aPeR n> EPHROMAOHY RS SCVRSETS @5 g copies of
telﬁﬁlﬁfe%lﬂﬁlcltegﬁ@ ﬁlﬁ%oﬁﬁk XP’th‘Elc%ﬂltpl%n@@ﬁe&?})a%ééﬁdl?ﬁuﬁéoﬁﬁ@ €

onpl erfent of pol ynucl eofide sequence Vi a
aplecadeﬁ Vi pytenspor) sorphssiomplemintref capppsin pasier saqdedsy. Generally,

SR o PR PO L5 M BB Bl

[omsq ensi ofy sdrfe éx’ﬁBocﬁfﬁ@ﬂﬂs e%@eltau@ﬁ of RBRPRKELcAM Rz a RNA/DNA
sequences. Generally, RNA portion of the conplex

pamal hetenoduplee thvblyes the feldorpingisteps: pﬁ) feematigroafysjoniposgo pemer
%ﬂg?%k&%ﬂ&s ancp&S %1%1 !t181[1] of £ sec%ng ﬁm%fc’ Xt Erlocrlllgct %y primer

extension along the first primer extension product. For example, in some embodiments,

complex comprising an RNA/DNA partial heteroduplex is generated as follows: following
random hybridization of the composite primer at multiple sites on template polynucleotide
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partial heterodupl ex involves the follow ng steps: (i)

formation of a conposite prinmer extension product;
w@ea40924)8 f ormati on of a second prinmer extensiPCI/US2004/012779

product by primer extension along the first priner

ext ensi on product. For exanple, in sone enbodi nents,
str@isPd BXIAC fotpinefisd Bix BTN daosRa biiht albg ﬁ{ef% L @%trad

generated as follows: follow ng “random hybridization

geRfratinga OsmRRSe PEmST extension Praduct thet i complementary enflieat e
rol B S AR OB SROARAE! K p

exehdsdofrdrh ribenphytiridi At honsktre@f BRESH MY tenEINEP Thixd, @s noted above,
pri mer ﬁxten5|on product that is conplenentary to the

an.aweymfe %B%VP%‘@Qlé#bﬂpla?%m@t’fPéﬁﬂervmmg@mr@m@m@mroduct during

i R0, 0 P AP B LR

wlitteby ,comyosrcﬁ mdnakwteaswn arodasip et digfladed eraniegiplite poliyﬁucleotlde
[ i mer extension_produ

.di spl ment .of interve
Fidgs R HSERES RioBRERATORO D o BBRySrPRerh Ak §obridized at multiple
sﬁ&%ﬂ' d t@hﬁ)f-’&% atandOWRSE %%@H?pééﬁe‘é{rﬁﬁer%&tehg‘i g)ﬁfmkﬁtlfbemg displaced
wher eby conp05|ie prinmer “extension produ ar
by @rigyer extensién Gomtaropipmsice pitherhybkidized dea dowisgen® sie(s) on
ie 1] US% Cfes primer extension from conposite priners
IW%%‘F g5 hybridized at nultiple sites on a tenplate
[0o] and, Digeead c@@ﬁ@@@lphﬁlep ptd¥RE &Qﬁ{ﬁﬁ%}é @B cBhBeY R Rinie
be|n i spl aced prinmer extension froma conposite
Se%‘ﬁm?eﬁ* ﬂrwgﬁn@m@udlag the XBMAsportiam Siltheyd) fop ponveesiepteataerence

is Iﬁgcfead}ﬁly to[ Qi Qgﬁlgg%l%?rﬁ?e? %xﬁgggﬁ) %fodgatp [ nlgr{dg tceoglurﬁg a multiplicity

nprises the primer

of ecmiposlta ptingi a}gelﬁdi)@l ﬁrodﬂ’t@are @ehdraad (1Y dohﬁil@ﬁlelft of a multiplicity of
c nvenf ence, .reference 1is made only to "a" conposite

Mreplyartletidesraymsehappendsd (via CHiaNPEL l9dhE seAEIcs Of the
IHHJ)Stl’ﬂe gk { F:lc%ufg 4 ﬁmqjséotllgctﬂfrf @Bm%%lﬁq%’tﬁ%l e%e?lg‘#ﬁ boducts

are gener ated the conpl enent o
comprasimg mmpcpsub prioer ¢ dinketb(byegteasionstoappendatoftirding the

t nce of the conposite priner.
co PR &L miheptde B PR P Plextbinsbaebessr | nor

[0188} ensi OUsipQkptdcEd cé&ﬁ?&ﬁtb Priffr COERISH bR RSt IE8 IgLen:';pla,te a second
l'i nked (by extension) sequences conprising t

prigghp e produch complemshiat toythofirst ariget e};i@tswnmbéum isdgenerated

| aced ri.mer
o BPRTS7s pROLAL BB 6L SO oo
corapdsita priater pxteskicd prodiu)] @m&m@&lﬁbnﬂa@ atHIeAfdepSideRf DNBY polymerase

Lo e SOV AT OB ThCH PO T P e FERGGh e ginst double
streinlagd & g%ﬁel %sﬁe]%}‘% 2 &y?réél‘rﬁgleig P&Ilé%hd ?Ef?ergtﬂ%néﬁ% &hd

prqnelr d:xtwlamfprbcﬂm:t onybe sartdenpprimed usig &ﬁ&bﬂpoﬁfe@iﬂﬁr, as depicted in
Stranded conpl ex conprising a

en a,do bI
P A B, EMeE Lo S BB AR BB the 3 end of a
dlfﬁfanmﬁé@i@ tﬁbﬁhﬁ:? e%ﬁéi'&i?f)roﬁﬁé’[ b1 JﬁﬁgpéﬂlenH@ﬁjt% HShABh second

he conposite primer, as depicte Figure
strathpmdmtww &l wlm@lebyw@gmqua(ﬂdde&): mirsérs angloobiufragments bftemplate

RN (en ogenXus rlﬁrlemg’rs) are ‘aescrlbed below.
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di fferent conposite priner extension product.

Addi ti onal enbodi nents in which second strand
w@e@doeion i s prinmed by exogenous (added) priP@F/ES2004/012779

and/ or by fragnents of tenplate RNA (endogenous

primers) are described below. 32 WO 2004/ 092418

PCT(ER98 LAARY EBthetRal aﬁi L &idy s a %IQ;? dfbrising an
a . | |Ca |0n usi ng a CO [ ex COITprISIH an

gepl ate [0111] In a second

] f th d |
l“ﬁ‘ﬁif.ef ?cmg%on ReSE BE e nﬁﬁ%ﬁf@%&%ﬁ@ﬁm%ﬁ&?o ermal
amip@fibAtRin, Me 6 QQRngxpnbﬁg@nm Pattial hetérdBbHI6H is a substrate for

anpllflcatlon as f an enzynme which cleaves RNA
ﬂnﬂ@q amplificationas SollowaNanBreythy which c@e@M@ﬂRJe{é sRiaenee Fpm an

part |‘§ﬁ?’§t\&){1%f %‘??%ﬁ?’:e%e%f Bﬁﬁ%fr gaxréglr%?e&é{g)lex leaving a

pagiallp dosblograndad pslyngd]eotilecompist doMrising duesiagle strhRled DNA
singl e_stranded sequence (formed by cleava 9 of RNA in

sequgace: obhsi Jesingle shprdedispgrease ey Peavegapt RNA in the complex
coﬁﬁfiﬁﬁggﬁlw}h? Q‘ﬁgﬁ{e‘%rhé’u tl%ﬁ i i%éﬁ@#aﬁ?ﬁlgbt co% l&ggl%t%%e RNA in

e conposi pri mer, pec

thebdondionile iiher, fuat thas Gormsaspedfipbindiig s(t\allﬁmfzi’bonﬁpijﬁlt@prmﬁaly(whlch
not be th nme as the first conposite_prine

me 3 S gh b fhe 2B AR the HESHAIBHRERS mm?é Efgngion bt a bound

comDbyitdepRnd 89t ]ﬁh% &éﬁéﬂd@ﬁf BR&A 1%&%?@%1%9&% Arimer extension

extension product, “which displaces the previously
prasot svhishebspdatepthie mkuslbebmmdrclqwcxﬂpmner @dhmsmm}product whereby

roBRHE L9, CBROPIPb b 0 5 HESEAHL T} St s

6,21 669 8.aRd8,60Epogir ﬁgﬁre@ﬂifﬁvs%ﬁﬁﬂh%éﬁcﬁi JFIN A prédN Qé’lﬁ’éjét' Eémposrce
using a conp03|te priner and a compl ex conpri sing

pnmmm\mcw £x edmprétieg o BB A parsiak katgspdupdex asra template for
ification. [0112] Anplification using a

ﬁﬂh&&g#@§ﬁ§%§%r|3|ng an RNA/DNA partial heteroduplex as

[0:2] enp| atenglidication idies a ecsmjalefc keapiising faRSIG/DBY, ial

heigttlp o~ GhaGrr %%rt“fﬁéﬂa ieeton@hodrpiss e ppmbrisotherml
m%ﬁﬁ%&%/h%%&ie%ﬂg“ d and str gbﬁ%p r&l}ltglg%en%ﬁg)&flteﬁ bl £ O

so far
hylafsdizatf@ncpmpwm@smn; cteavapy bf R’blﬁAzﬁsmtan RNwe/TBV A diybugd end strand

isplb SRR BOE b e ERmPOR oF e Wyl S0 Ty Rigsly srebie porton
(ofREPArEX1 £ QSTBId s‘ifaﬂgec?ﬁblﬂl%dééﬁﬁe Raidhl igkorRRH %&%fé‘dpin%@NA in the

conprising, generall the conpl enent of | east
coppleKcompysing he | partiph heterpdunder) @nmerlsmg,rmsnaﬂa the

cm%ér [1 oﬂr% Pesa%tha C&O?% t@? |¥“ dﬁgﬁ% li't%% fme%%%ﬂfe}l?eo c%rgpr%sne primer

hyleidigediof@ityshe dnlder cfcﬁ}laﬁidn@ perneaigi she@AS hpgiditdtioa! Thig&nEome
ridization (i.e., hybridization of _sequences that

hy
emépgmgeeweﬁhs |rwtlewléﬁ@ﬁﬁ Beyit stpggent hidvyjdigaion (i-nhybpidization of
secflileﬁ&'é ok bl%zgn giajtélﬁ% E%mgﬁmeﬁfag?. Atesfl? %Hgﬁrﬁgoliq téfe !&%Cé}p%o? herein, in

action c stringen
othey emballimattsathe edaction conditions are less stringent (i.e., permit hybridization of

sequences that are less than fully complementary).

[0113] Generally, the methods of the invention result in amplification of a
multiplicity, a large multiplicity, or a very large multiplicity of template polynucleotide
sequences. In some embodiments, essentially all of the template polynucleotide present in
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sequences that are less than fully conpl enentary).
[0113] GCenerally, the nethods of the invention result

WO pooanp4ig i cation of a nultiplicity, a |arge PCT/US2004/012779
multiplicity, or a very large multiplicity of tenplate
polynucleotide sequences. In sonme enbodi nents,

BRI 2 ok TR RSN O AR oo

em@admleets( at. lepst S@ylat least H0BeatdEAC @Y, ablehst 300t drenaye distingt sequences

(suigh o} o g2 T her sHb Rt S5 ol AECIaas A tker afuckgs & SN or other

poRhfhrpHisiti) &@%ﬁ)ﬁﬁ@@ as G§HERd A8g Ab PRy SN of3hd}REr sequences known to
subsegnent of “a pol ynucleotlde a narker (such'as a

be grgsengin Bleﬁemplamaynvtmpidcsmalmse using hieftiods kneygn in the art.

TR e ARSI B R BB RS

polyﬁuaeotm%t(b odsa ckitdon® ok Pertidhlof a-EEf&{o%bﬁe for genomic DNA
polynucleotlde sequences that are anplified may be

tenm &6 onr on the saps RPigydor %Aympla@apr gle dyferent tergplate polynucleotides

h
(o E R0 BhtoloshE bt ROt R FORRRS For S A TGS g ierent
RNAs‘ floe R&VA tehgpiqntpt Alttpokl inglldohiiciess geaoguc DNlAf it ex&fplified
chrony, 1g}me or portions of chronobsones

heregiyf| viifldbe ugeergiopfl by dhase ofpbal 1y e aﬁmo‘tf%wthetél}e global
I
B AN e S L
ofpmlynudhcnmlwer t hat the gl obal arrpl ificati on met hods
of ", Bk R R el PR P B

prodRbY anisemasrstob e %ﬁﬁﬁé&pﬂﬁﬁ’& geferdl d@fgl aylﬁy&th ef s&h@e and
(generally, DNA) product. It is understood

antageps qopeag Ofﬁa@mttergelﬁ@rp@lyn}achestl@ ot tearaplef if ﬁ@ﬁ@@p@tﬁj

n te uc eotide.
poRbiZGIE s SORE Srflie DA Sk AR SH i PR RS kit o cach
straid; dfdhederPlate ﬁdhﬁlualmﬁdief is @ﬁigldﬂﬂraﬁﬂ@ﬁﬂécgt IWJNor single stranded

correspond. to each _strand. If the te

Dok gt fieasiongeodust glilhgqnéraélf/rbsrm%lce‘éﬂgﬂs tb@\wparofgqrﬂ@lﬁf@

po@{é i Ogﬂ e@%%%%pﬁ?gé %}{? b ie%b ?E)Pﬁilg ‘f%n&ft%ﬂe poflRlEkatdeY antisense
como) Yhe empifitation(setheobd fysntsntsdshen borpialne fat 4 dasble

s (el g s o) S irieEratgen b Akested fopannealing (or

su&@dj\%ﬂ? dehub) @ p’i‘ocﬂféb' Q'nﬁx’aﬁé BﬁHﬁ’%ﬂQ stelde® ﬁﬁlbhﬁ&{t%n products.
doubl e” st randed) or can be prevented from

Thaﬁﬁ@hﬁﬁmgﬂﬁbﬁsn@Mb@@ﬁdﬁﬁﬂhglﬁmﬁmﬁured) to produce a

OB U1, s SRR 3 RIS AR SANGR  REHGIG e s

the] igNebbibn Afe ¢o$n1ﬁ>\ﬁtapﬂﬁ1ef dépehddie. TRAGS, Iapiplifidateds 5HMIedvBd in the
the exanple, the nethods of the i nvention are

absegeRyfsihe éorppwépna@pendent That is, anplification is
[()]Pg!l 1obs erA\ﬁ §t1g. etdl}lt? thg@ipg[ﬁ* m%ﬁtsh%fas&l rrene? ?Sb{hgﬂ'[ﬁ%:l gﬁe[fle sense

6] As es € e
thaatlmrmsla:tybbmgﬁslno( tequird®), sitioagh the temperatures for each of the steps may or

may not be the same. It is understood that various other embodiments may be practiced,

given the general description provided above. For example, as described and exemplified

herein, certain steps may be performed as temperature is changed (e.g., raised, or lowered).
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that thermal cycling is not required), although the
tenperatures for each of the steps nmay or may not be
wobh@4pgaes |t i s understood that various ot herPCT/US2004/012779
enbodi nents may be practiced, given the genera
description provided above. For exanple, as described
[0A§ exemphi §1h1?)ﬂcr:|%}h ?ﬁeefn@tho&se&i L e argﬁ¥sc?iﬁed as fwo distinct
perfornmed as tenpérature I's c ange , ralsed,
steps)wepladc)s alpye WD i2 QOderfoad that ﬁ@ﬁ/&’dﬂﬁﬁms{lﬁﬂi DR sn{nﬁlm&}usly in

For [ t he thods of the i nv [ a .
sog PRt rstelplor 1k e il cleiidoua Horb B§ia/DNA bybria
is ingludBEIRIthé 888 rdabBén MEuleWOIRIRS @ bIBYN QRS B‘feg ) may be initiated

si nul taneously in sone enbodi nents (for exanple,” if

bytarditien 2§maeltzmme thateloawes RNA fioro an RNX/DNM hybuid ¢.g.j sbonuclease,

sulffs R A S puignt b, S iRt Aoy oS P

Exaﬁhpw’llz YIAghik Eﬁ%o@ﬂnfb@‘t/ Q8RR of EPERZFhe RN RN BINAI ffom an
e. g., ribonuclease, such as RNase H), and
R@‘WM«& ybyd pemisAuss eppdificatonasingl theeoraplex corsprtiagen

Rl\g &n/%)l\ﬁﬁ i?ﬁﬁgfhegc?r lé)lc'] %ﬁiﬁ%ﬁ?&% g%nt ﬁﬂiﬁgﬁ%"g gb ﬁf1s gITdCI‘StOOd

hopfevel‘; that Ifrunérlwtenalﬁnl(mfd stiahd Gi3plasénight) ei‘lengtm’qﬂa&é( polynucleotlde
risin DNA, partial_ heterodupl ex as

co
strangh d5pma ran fnléﬂme qssy PriggESkEmay sqntinge duaeg §p&15@rlmer
Jgggﬂﬁ%n]ﬂﬂgﬁmprlner extension (and strand
|splacenent) al ong tenpl ate pol ynucl eotide strand
[0¥18pm r an miﬂmpgh gadratiyropdsereecoprpionity frithemninylesoibed above, it is

fur%J rin g%{b@}tgglawp@ﬁpé;?o%etﬁﬁﬁ%@f l L rq%ﬁtg%l ?rp ghe [presenc]e of two
or ﬁ@‘i@ﬂﬂfﬂ%ﬁé‘ﬁt SRite Ehnie?s thﬁ%ﬁcfb%ly ﬁﬁ%rtéﬁlaﬁ@e }%] dRtucldd@ide. In

rrpllflcatlon met hods may er orme e presence
addjtion.tbe angplifinstien @pb'ﬂwle@itde tsiaféwp or m@ sepheste amplification

rede R o B T R Bl S i R Y e
terhfine psh,zmaﬂa@teieafm b fcb @birie@N In dRidEdH, @11S usdepsosd Bet dStRat
two .or nore different conposite i mers that randorriy
COBPYHE PAYRHERTES Y THE oI oD DRt HElAd FpyTicleotide)
05].t
an%gtghgﬁl)g{“% aéﬁlﬁ % f):lrjlg{é%g %@ﬁkg&&i ahﬂﬁ:;dc?ﬂi&geifﬁs i gtrghﬁ%f ! d?fferent
combosﬂ’@mvinmr eopriyes lsedllmtesdgl)arldﬁalde $d the 3( bingle s.tmnded DNA portion

of s Ag ol strtiled SamplexdoMistdt Eareptr bt cgyip R from the
coPBRNRDAPHsiRY BIRNIA ZRDA %aftf&l E&@roguplé)k)n Gty adnd %&o%‘@omposﬁe

portion of "the partially double stranded Conpl ex
prigh cerhptisss grsuences odetiappirigewivh thg fiRM&omposite prémerc onpl ex
conprising a RNA/DNA partial heteroduplex). Generally,
the second conposite prinmer conprises sequences
ABPEGEAPA R Eomp&setepritabr GRVRPSHEReP ARiultiplicity of template
Anplificatjon using a conposite primer that hybridizes
PW"&Ieﬂﬂﬂﬂlﬁsl%’ﬂt‘%ﬂXd!ﬂ’f’mﬂ%e pol ynucl eot i de si tes
auxi .
O et ot At e S MBhiol BB PR prfen e
reac’aamirmnuremompusmgQ:empiateqmiggmtlemi)dleab@mpﬁdimI}miﬁheﬁ‘,dDNAedependent

onposi te DNA- dependen
DI\?A rr8lymerase ané Eﬁ]rA-dependent DNA polymerase. As used herein, "auxiliary

primers" refers to a population of random or partially randomized primers. An example of

auxiliary primers is the random hexamer primers used in Example 1. Inclusion of auxiliary
primers (i.e., population of different random primers) during the amplification is believed
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DNA pol ynerase and RNA- dependent DNA pol ynerase. As

used herein, "auxiliary priners" refers to a
w@opdgasion of random or partially random zed PCT/D82084/012779

An exanple of auxiliary priners is the random hexamer

primers used in Exanple 1. Inclusion of auxiliary

to BHaRBE e Effictency BE BRIdALH RN LIAhd Bt 1485 %Q@eré%%@oﬁ?%lg@%?gn

during the anplification is believed 35
Prauust. US2004/ 012779 to enhance, the efficiency of

ducti f and/pr target coverage.of the )
OBABEYES o Hidhe BRiinet B nBPar RPEE i uligtaprismistions: @
indubetirged Ractionahixhire, shidveidtiod iniwRirk cattprisid P¥Enpdshe primer as
i ncubating a reaction mxture, said reaction mxture

de heping auxiliammpeisiers agemplate natynuglesiddd, BANA-depandent DNA

il ' : uGl eot i de .
ro Bt R b STEAT L A S g s
enfymhe/cren@ g bl adtiviviys), Mehepsie grrihadation Biudgrcon8HiddEBuitable for
onprising both activities), wherein the jncubation is,
ral\%‘ﬂgg‘i"%ﬂ?ﬁ PigRshySLidizaien apsiiary e ybeMssion, eriger stension,
: [ i i qrer
o YRR, AL NI BN OO i
hetemdpples ingenaratddNahDNB) prrnbatilg a roattien atinire xaid $eaction mixture

cofBO0E IR Heaibh plohels 5 S (s Bt Brrep ohtiassie primer
(whith Ma§ThRRhd Sane R théEbnipdsAt BHimeP6f S da) 0PmEP BPQ Siffdent

primer (which may be the sanme as the’ conposite prinmer
cogposiiegpinies) PNamgepsadent BINA polynteraseompiosaltye apriliagrprimers; and

- ol ; ionall auxi | i ar,
an B3 AR R B TR IR B BBl Wt fiipatof iunder
corfditid Kt it giimeneyteidizatibe, priveaRatcnsion | ENARIRK age from an
0 g\téklons that permt primer hybridization, priner
R“@&(B garodpplax.and disalpecmednl e PrRngy sBieasion peedvaLifsdeshe
tSpk t Ler ' 1 ct, fro
o R sh g A e ep B S b BB G ' Pt ama
is extanded i wherghyimutiplicopiss bba pblgntcdepidatenplag sequence are generated.

ended ere il tiple copies of a polynucleotide
R N e e LR N W TR
prifidie) Hindg/thB hhi¥RfiSatidh.i€belicd e RPN deQRe Offficfinbs B ﬁag%céign of

random priners) during the anplification is
and/gy eorvbrage ef tehwlass polpnusheopidof Withwdtieginghowfd byahebrorit is believed

f t l.at e pol ynucl eotide. Wtho bei n .
thaf GREPETerRon P TS, RalT Eesdies EttaceeRe i comboB rmimer
extefsi@iprotiud MonPleliPRits pol LIRS afldl/SPhia8IBIMera@bn of second primer

conposite primer__extension product fromtenplate
exteRigRIef et Frarahiiusiratpy primer qéssioatliam compesite prighers and
: . ' . = QUE I Ll ustrates pliner
ol TS 1AL O EARAIE b E)DUI s b Lt S LIRS
illustrateegenetatiah ofia sedoyd pritiez exteidiomprotiig beinfetl b SuRIlad) primers
tenplate strand., Figure 8 illustrates generation of a
hyty : do ﬁ?@?&ﬁlt_eé’}ilf@ﬁgﬁ‘t@?ﬁl?ﬂm&t- prinmed by auxiliary
pj NEr S ; ; ;
0122 e ARG gl SPOLALPL bRy i
firshphidel rangdoprcomposite inkeybiibizatian(iy., step (4§ it is evident that

auxiliary primers may be present in the reaction mixture for the second phase of the

methods, single primer isothermal amplification (i.e., step (b)).
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first phase, random conposite priner hybridization
(i.e., step (a)), it is evident that auxiliary
w@eoonws=1say be present in the reaction m xturkCT/O820041€12779
second phase of the met hods, single prinmer isothernal
anplification (i.e., step (b)). 36 WD 2004/ 092418
[0123FT/ US2QQd% Q@%Zﬂtgﬁorﬁ GibZRkcriitioh an@ ¥halein the exaniple, the methods of

déscription and shown in the exarrpl e, the nethods of
the {rventiamase coroposileeripanrderindentp Tihatis, aep)efivgtion i1s nphaserved in the
abs ﬁh icati D i s.not observed in the absence of the

3k

tgmﬁ) Fﬁe?r ‘?—(hpllflcatlon usi ng a conposite

primer that hybridizes to a rrult|pI|C|ty of terrpl ate
RNA sites and auxiliary priners gnot

Amphfiession dsingriecompasfie ponier Higk ihybralﬁ{/eSﬁ? ﬂ%%lp ¢ 9 fesuglgge RNA

m xture conprising tenpl ate RNA,
me&gn&gﬁu{l{lag %9'?, DNA- dependent DNA  pol ynerase and

[OIRI]A dep dndaﬁnﬁlemslfxecrt@ﬂf yhreEnestion AsixilBeylpiuaessiang present in the

auxiliary primners s to a | at
rea@wnwfqr%lgmpr'ﬁ%%@m%ﬁ 5 seeSsifgitng; bR Asfepend BRA
polfﬁ‘lét'ggé AYRNABLA &%n{ DN?\ ol?xﬁ&%@t A90se@fhettid f"@lﬁ)ﬁﬁiry primers"

ompriners) during t eanplflcatlonls bel i eved
refdmtoem;btqmwontmérasﬁbnmreaaxmllmarplpmmprwr@f Inghgiogof auxiliary

i B et B g e

to ARSHRIR: dFicleRty OMFrodicibn of Ekﬁlﬂ&ﬁbtgeﬂccﬁfefa%a@)f thermplification
m xture, said reaction mXxture conprising a conposite
proguétirer as descrl bed herein; auxili ary prinmers; a

I at
[Olﬂp dep e {l@%@f&% e% re gagég%S follows @

inc@balinB g|r@aoﬁ6ﬁ WiiRtureg @aﬁ‘ﬂ tréaBtigmibatife cmrtpn\slrigl aens))mpomltmprancr as

the I ncubati on i s _under condi abl d
dessipgsidisraie; ilinsy PAGBTS %lrezncﬁ ’f}tl% ﬁ?ﬁ“oﬁaﬁ%ﬁ& ‘iﬁPﬁ %PF polymetase,
and QI S RickP B PhorRendX e Bidy b2 “’?Sfétfaﬁm%f ARV
cornmmmga]both atmnm),pNMelnﬂle 1geu’£at1a11 m;ndan@bn(du ong FeitrbEe fon gandom

t d Ll
cortp i R S L A SRR and

strdnd ¥ §Pickmert, GPERBS 'atcgmﬁfe'x%fnpﬁ QIRNBYDIA paftii®h&aiduplex is
as the conposite prinefr of step or may be a
gergidtédsrandt (o omqubeiinge ysaetiparmixtyge, S@r«f@@l@w@ﬁ@éﬁm ppgaprising the

B R oS 0L AR i A

theWaRie @ Fhet ddghpo &ﬁ&%ﬁhbxﬂff step (BnstanayClonaliliffecons casmpmsue primer); a
ri

1@frmt priner di zat | on prl r extensi on,
éawg@ntfm&ﬁqp@ Jy TRgRSCERPLOTR Y GRS HGRY BRMCT - dn enzyme that

cle%e% ﬁ%l\?ﬁ Ri\lAfbﬁ@ﬁ yorkt W‘ﬁéxte%'e %u@ﬁﬁ’(qf‘lﬁ Lnd4:QBhdifi6ns that
1's ¢l eaved and anot her conposite
pelﬁl{lt ]iﬁﬁel’dty‘bdlshztaﬁom hpeintee B}Oﬂemlen RN ickearagedinahe dp RNW@N%’by
multiple co s of a nucl eotide te e
helg g B P p eyt G SrPrSRo Ui PG i FHERET when its
RNA istleaved RRP M dr @BmPbsifd! rfnf Bitds r’cé‘ﬂi@QBﬁlplate and is extended,

whereby multiple copies of a polynucleotide template sequence are generated.

[0126] Inclusion of auxiliary primers (i.e., a population of different random
primers) during the amplification is believed to enhance the efficiency of production of
and/or coverage of template RNA. Without being bound by theory, it is believed that
primer extension of auxiliary primers increases displacement of composite primer
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primers) during the anplification is believed to
enhance the efficiency of production of and/or
w@oemensyes of tenplate RNA. Wt hout bei ng boundP@ius2004/012779
theory, it is believed that prinmer extension of
auxiliary prinmers increases displacenent of conposite
exRhdiTR prodhctdns QA4 4 Maf@—#ﬂ% Bhadd 3t seR3hLATh& extension
product fromte ate RNA and/or prines generation of
prasieco tigyre i7ridvstrates nigico nxtepsiodrom. coFipgsiteeprimers land awdliay

primer. extensj.on fro onposite prjners and. auxjl.ja
P B} RERRERR 4By S8 ohe ROPEend: { gt Shdes
geh AR setdr@timdrie@ténSioR phddubtSirinAddesy aB@IRey Bt bridized to

second priner extension product primed by auxiliary
comppsiierPsIny fKieasigrproduct. conposi te priner extensi on

duct . 4] Al though for . sinplici.t Use 0 .

OBRE VT o PSP 8 B Ty ity i HogcPipgg only im the
firphgtgee, riRIdEOCONERRNO Bilitner Bybridedatiby Alel, dtepah))Oi isdvident that

step (a)), it _is evident that auxiliary priners ma
auylany pEigess may be peesent dp thegpagiion muixerg Br thesscensrhage of the

@{@? : bods i ' hsot her nal
manp ﬁ?@%%%ﬁﬁﬁr%?&e., 3?%%5%%§TR[fg§§%?ﬁgs is evident
[0¥28dm t he Adésevidgit fiom the deshiption amd shoemax angd@mpld) ¢he methods of
net hods of the invention are conposite-priner .
thejayaiiaare cwlt?‘gflmﬁﬁﬁ?ﬂefl&é’&t b 19, ampdificaiangs petphsprved in the
abdehi6e oS BRGHoAE pliltercOMposi te priner. Conponents and
reaction conditions used in the nmethods of the
invention Tenplate nucleic acid [0129] The nucleic

acid target to.he anplified includ nucl ei c
Cofftofien ey aiegion copbenS e tierueiods SRePoerder  or m

whi ch can be DNA (dsDNA and ssDNA) or RNA, including
TehnBMs nid acif RNA, mitochondrial DNA and RNA,

chl oroplast DNA and RNA, DNA-RNA hybrids, or m xtures

r eof , . . ’ i, . :

O ol caTe Raee RO RAER o AREfSY leliles BRIAPEGPLrom any
sowree ingriridied pe ngpisifiedifomns evhich ednrtei INA (delDN#, andissNA) or RNA,

incB R B RS £ YA el R e aRRbpast VA and
RNYETONACRIDNAy b8 lod eHii@irdd UReREo O3 8 cBir daWMYonRB lasmids, the

manmal i an genomi ¢ DNA (such as nouse, rat,))and RNA
genaangs, of bigkpgacal maheind meah aRmcroosgadismst ab., Rpesjria, yeasth irpss,
: t | i '
w5 SRR e O REARSG08) 2B
pobfnmrlé(gid&gnci}ldds ENOAgE. ig.a gén(?hlﬁe DN &, iﬁﬁlh?ingﬂl&fr@ﬁtgﬁnomié::lgl\éA, and
i ncluding c nucl eic fragnents of interest. .
mﬁfﬁ%aliaar%sg?mwﬁra}ﬁ& (Richcs v DBHRNS (frgn SN ebysgral RNA,
an®fot FAPAY l@&dﬂ&%@ﬁrﬁlerﬁé&ﬂhéﬁg?}éﬁte@ 'iﬁahdecsacfgqn%gsn& Gon-

can be obtal ned fromvarious ogi cal materi a
cofing B@tur Bse segiiénckncanrbe maturhldy accurringumire¢amtznand noelrictaeid

oht ai ned from sources contaiping  very snal
““%%%ﬁ?ﬁ?ﬁ@%C%Pﬂiﬁ%ﬁ%?3@&@9&?Ogﬁ%ﬁE%:sing|e cells, small
[or3efDer s Fhe &@fdt BuclBRlacRMNdan be only a minor fraction of a complex mixture

such as a biological sample and can be obtained from various biological material by

procedures well known in the art. Nucleic acid can be obtained from sources containing
very small quantities of nucleic acid, such a single cells, small numbers of cells, patient
samples, forensic samples, and archeological samples. Obtaining and purifying nucleic

acids use standard techniques in the art, including methods designed to isolate one or a very
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sanpl es, forensic sanples, and archeol ogi cal sanpl es.
bt ai ning and purifying nucleic acids use standard
wo emhdgues in the art, including nmethods desiPEEUS1004/012779
i solate one or a very 38 WD 2004/092418
PCT/ US2004/ 012779 smal |l nunber of cells, such a cel
smﬁlq? hinnB& @cell 8368 SaM éé[’tﬁlgrﬂr%s%r 9&} pt6 GlibRdi S-Er:‘t?orfmf’ﬂéq{i’ﬁhods of
of the invention are particularly suite For use wit
thegavrntion aMmlgly sulitedronr vaswithtgesomicRINAHE.igg hugenend other

ag%% %)Sé n(\,’}’ﬁ ’Iaééi‘feﬁl(?ﬁ%g\}AgOt R Fl{l[}@?zgéf gq%ﬁb\@%ﬁ%mples).

AngSliFRAbN SRR thigbt thay b@m&x@nmelaq}sﬂ lﬁmapa)ﬂqm hedif) as known
the art, followed by agﬁ fication fromthe c

lnﬂ@ﬁﬁlﬁﬂbﬁmﬁbxammhﬁnﬁum thesdNA tashplatei de(s) can be

wn or a nore than one
05381 T o' SHEEIR DR ER0EE R bR dREPE By contan
moe@than ohe kbt spafidRicldieacis stRiente dliihtbrREEeBicH Jfarhi€amby be the
other. If the target palynucleotide is doubl e stranded

sampeordifferegh{ipmeash pther dé thongrest polymslastide istdonhlgstranded (e.g.,

coFRFRACAA Uy o iR ity PAOIRROIBA Wil Sbfoflia by i

strareindBY Aisynthesig)] e mgamnt@diré‘d)@treatdﬂyto releleaityingld sranded (e.g., by
cleav e .of the orti.on brid).

denabgich 35 ﬂeavm%tﬁ berkipP o LOUA/NNA Pl Denbiuration
a?%%%%ﬁwﬁtcfuy £ Iléfn%vp E&%ﬁ‘ %ﬁlu g?&sleﬁt 1ﬁtarsﬁ{é‘?§§iﬁnceied target

arget nol ecul e nNe cases
modecuber(ded RONR). tlarsgme Cp@lS ydulllbleesmandmi DM theset polymicleotide may be
f ilggv nﬁag é {lon endonucl ease
TR FIRESY %‘t?l%‘éﬁ“’%eé 118 CPATYErCABANVHUEY eot i de is DNA,
[o13Rp i ni t WalensheRrgt pblfgudemidefid DA, R inffal §te}t§ ef ﬂl@tamphﬁcatlon
nucl ei ¢ aci d sequence is rendering ‘the targe Si ng
of  targat geleiciapid seauense aendenine|ted @r@é slagluesstrandﬁdu Bf téae target
eSS0 b R 1) DA L4853 B Bfpeion. o
dembturation sitp may be ﬂwmmalaiehmaﬁehlmdnyamwmemoﬂ Reowui in the a.rt such
such as alﬁg treatnment. | f the target _nucleic. ac
as %lgalb freatgght. j 1 therfansriar 3RjbisiRyesephig AN ARN Aéxybgdctaﬁ initial
ste? %m&"ﬁé‘&éﬂé L&&ﬁ&{bf‘%ﬁe Eﬁ)%d% Bbiath 4 DNOD to@ dinGyaPDhe ¥NA strand
enoval trand using ot’her neans known in
umngeﬂmrnww§JGMmmsnMhﬁnnaudnmehﬂnmhuemdmgedt&ﬂnmwmﬂhmamuwnm

tha TS SVt s NP RA e Theeh 00V o Y e it o
gerfdrAta BRAGTE SbdedPIRA . tWiBer @6 e8bet iISRRMAh iAR1al ﬁ%ﬁkf beHIRP

may be the synthesis of a single stranded

synrb%tﬁﬂfmltf siranﬁhfécﬁvﬁt hkeshriqugs foriia syntbesiRpcANA from RNA are

kn%ﬂ@r gﬁé&ﬁsllgﬁgd% y rrsé: Prgnstcﬁg 10rb?fﬁ%ﬁg S r%g(glsic N, glppngr ﬁlat binds

to 4 fregiflc, tapet Budksastthepd@lAytad o&“aulkaryétloernRNYASQirloﬁwﬁEib%ﬁ‘ bt
ot her specific or_ .consensus sequences, In addition,
consgRls §eUCheRts & agstition r@f@fﬁets@nmrmﬁ@a cayb%prg@s@ Py eipepnlation of

de%ﬁ?%%&%ﬁkﬂg g I{eekagéé i { &faﬁg RONR LSy e’?eﬁ%r%te&l{‘f&m the

rom conp
coraplkx of RNA aitd furstisteadiADRA aied:ascmllmldleh&n ein. [0133] RNAs

oiGA Do pemany squrce in purified pr unpurifred form

RNA such as total RNA, tRNA, mRNA, rRNA, mitochondrial RNA, chloroplast RNA,

DNA-RNA hybrids, or mixtures thereof, from any source and/or species, including human,

animals, plants, and microorganisms such as bacteria, yeasts, viruses, viroids, molds, fungi,
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RNA such as total RNA, tRNA, nRNA, rRNA, mtochondri al

RNA, chl oropl ast RNA, DNA-RNA hybrids, or mxtures
wao bheneefs1s from any source and/ or species, i nclRdi/ng004/012779

human, animals, plants, and m croorgani sns such as

bacteria, yeasts, viruses, viroids, nolds, fungi, 39
pladi, 2ADEAGHE theRioT/ WE2QURLSUTAARE thORNA San B¥Wding or noncoding
R%%gngnts thereof. 1t is understood that the RNA can

58 P gtERs Rid sl RINARNRN Asiean bpsohiginedars] puridigd using
I : C | . purified [

B e PR St B O DRACLHRE GO aRE aepori 115 Mheen
woful duekuick imdfiaj emostriptiGINGE tha DA Yargavdito RN & Gbink, Sviiieh &dnte

t.ra SCprtlﬁn g%cigg DNA tagpet into RNA form which
achigypdgismetpethediatisdese dp Kt b Patent Nos@as1.A3KBi and b, other
techAfq8EY (shih as%x%%sié& gys?énls% rlg}% By mahhe rThﬁg W@'t&%ﬁﬁlﬁtse can be

_ (such as expression syst nown 1 n the ar
itsgifgeneeats] fiom adaN Aseurcet(seh fas gervenia DNIA ¥, nsifls andBs known in the

SRR AR R 1B ok W o
el yCiaBiu@s uitkarG &l sequidCe ViR LAl Ty Q@f‘ﬁﬁ.ﬁ% Lryn rgkﬁ%l, %%Aas introns,

unt ranscri bed sequences general |y not
regilpiery 48d contrad slementse otgl RNk Yargatsimepalso bk geherated fism cloned

. et | sq.b enerated from cl gned
s RO Bl Tl B RO e B S Uhe St v
RNA hytrid weuld eéquiei defaturdsion of the hpbAd tRdMaindindde WRHUE] RNA,
requi.re_denaturation of the Eﬁ{rld to obtain a single
dengtyrationfollpmad by gensstition pithe DVA sirndl thypbtaimas BNiAy oF other
af | r~ot her method
meods e 18t SRt &, ARG I R 1 B rpi S anded
DNyenerate single stranded DNA. Conposite priner [0134]
The met hods of the invention enploy a conposite prinmer
that is conposed of RNA and DNA portions. W have
CofRs8tevgfindchat suitabl e conposite prinmers show partia
nucleic acid sequence honology to a multiplicity of
018gnom ¢ PhASRBHEDESS i Lo Y mioBsiteNSime .
[ S ep uences of the conp é%‘ﬁe?géﬂp‘%lﬁ#g? ,a %I?ESlgépfgf@ezrégatﬁss?or?l gp osed
of RN NAmpettiansc Véeechaleobspraed thetsuithgle comiposite griviers show
X@a e, _c osi t rimer, sequence c be used as a
par L o R s Pl o R E o et Heriomveaces
pariiiatipinoha s esef@nced dfahe Sath @Hlﬁirinﬁﬁt‘ﬁﬁsﬁalyéﬁﬁ’siﬁ?stﬁl ard

manmal i an genom ¢ DNA dat abase Ceneral |y, e searc
nugleic agid comparsen adgonighas of riexpaplenesmepasits pritmebbegubore can be used

' L I: ' r"low stri CY., .
o 00 LRI PR ol BB, SR Wi prr sl
datgirase; isdettasymbinenafins gérmic BINA datBAs8TBG&fetal B, theksBeR id N

he art, and include use of the NCBI Blast program for

perfrie Hpipg Seardparpmetaesshjtghlefor ddentificatirasof panial br Wlowdtringency”

e - i i . RRTR 7
o e a i e g BT O B b proerman 181
parametetsergkiaver ingbejart andjncluBe @se ef the NCBI Blast program for searching

"shgxgé%gﬁ{l %?&%?cbp%tﬂlvyorg (s)i\éle b 7a cE)rllcE‘lcigr?st pe?r%llt;r'?‘gl_ Lst"c\alv'\\/f%’;rgS
consecutive nucleotide perfect matches at any position in the primer sequence). See, e.g.,
http://www.ncbi.nlm.nih.gov/blast/Blast.cgi?ALIGNMENTS=50&ALIGNMENT_VIEW=
Pairwise& AUTO_FORMAT=Semiauto&CLIENT=web&DATABASE=nr&DESCRIPTIO
NS=100&ENTREZ_QUERY=>(none)&EXPECT=1 000&FORMAT BLOCK_ON_RESP

AGE=None&FORMAT _ENTREZ_QUERY=(none)&FORMAT OBJECT=Alignment&F
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Pai rwi se&AUTO

FORMAT=Sem aut 0&CLI ENT=web&DATABASE=nr &DESCRI PTI O
WOS01L0AENT REZQUERY=>( hone) &EXPECT=1000&FORVATPEL/OSH04N 2779

RESP AGE=None&FORNVAT

ENTREZQUERY=( none) &FORMATOBJECT=Al i gnnent & 40 WO
ORMNIA4/ @%ﬁiﬁm&%%%@ﬁndo%&éﬁcm GIl=on&PAGE=Nucleotides

TYPEEHTML&LAYOUT=TwoW ndows &

&@%R&WW&SEBV[@BQIam&SET DEFAULTS x=16&SET _DEFAULTS.y=8

S OMER N erla o il Rl FEEAERE o ompost

pritiErRsEiE YeSe n@@lm%f HR in Wk (iSe. UBAfrihdontly hieridiBs Rasplate

of the invention .e., that randon1y hybridi ze to

polyangleeiide) sersrally highepartjelonlogy itervith genomin DNA

[ honol f |
B DTN BT SR

DN eetfued €, @R abd it 70INA thehitloeREd athd Bt cal @ﬂfhe?:@%p@ﬁlte primer.
the hits i ocat ed at the 3 end of the conposit

A GHRRASHE DIIRCE With @RrepdyerssAusRice k- lowr «;Neiﬁﬂfd@@aology with target
geﬁoqﬁllld WK 5%&1eﬁces ﬁ"ﬁolt ;ﬁﬁg{lgn E oltcré?ﬂg III?I ot el;l(?ils 0? E&% ventlon when

ences cl ent
us&&mt]mgeﬂmdsDNAtdm@Iateventl on when wused with genom c
terrplate 01 As 1s eyident fromthe di scus
[0 érsdt %ﬂ%@t%&hhﬂlﬁrdiﬁﬁslq Vit ﬁfggenci wyaowrﬂla?rz@%t%mds
<h>‘b‘i"’d12%5§‘ﬁ%§?@&%§é?’f§ﬁ%‘? R T LS
pOttyolnrqf thezmtinerasrbyluidiznds gnbcvdlmhnts i whizh(tep (eromere portions) of the

el s a9 pBh vh ey G RoPtf SENES B &1 ¥ pithgo and

enemwnfﬁﬁtv&wm%wa phher Wyibkidied! WPferfat embba@heﬁeda 5°-
In certain enbodi nents, a 5 - portion, comonl|y t

porionpepsampwy theyh -Mest POFoNG e spmBosiieipriater isdagiened ﬁ@@ that the
r

po il ISR s RO SUL B AR BRI o 8ol otmcci

(cqmbqgnel ptimeisi ofehis configpesionergreforiidto a ‘ﬁaﬂecB’ primers, in reference to

on uration are referred to as, "tail ed" prinmner
the A LN g ozeq e <o e@hﬁ@lﬁﬁn %@&albpq»rﬁev pFihe gomposite
prinRpR BObadE @ERNSA F&JﬁSn bAinke cefﬁgbél uS QFRRINESo the

primer is the ent e ‘conposite
mqﬂmdmf theThventionomdy apeion @f t%e%'—en@ bﬁ’dld sompomieq)runer must be

nybiiEBtnRaes i AR bt paRefrcntiinfudS TR BhiSiey in some

embBiineats, &7 eRAmplel GRY 26X 148856, TorkorPNOCIBO AR RE 8RS’ eddlof the
sone embodi ment's, for exanple only 2, 5 6, 7

prigier sehybuidizedn oriles fagfories esten%mmd?e mﬁ@tedp At igwnderstepd that

hygﬁfc? %ét gtﬁein% angs? é n%@#x 9 ?{heﬁhgg%(ﬁ ,Jer s%ablhzefd tf’ various

yorl |on

exf&ntsniy%rtmmtybﬁmzmont dfenebepestidbeopthe @ﬁfneﬁeylﬂber without looping
stabilized to various extents by further

outghipiegeRing RSB POBIEEh et LI PPiymesse chRbHched éwn@gqprlmer

f
B ol BEELOR, O NN By icins
pripter mebensmmg land tivz stabdlization efipramerchybeidizatios.t abi | i ze)

r|d|z n of c 0S rlrrerb initiation .
l"%yﬂ rer oY @515 n%w%ﬁlét QURROSItE P Q@fsaﬁat@re phitehigfor useinthe
preé&}i’crﬂléih&%tdaﬁ Be identified by conducting single primer isothermal amplification as

described in Kurn, U.S. Patent No. 6,251,639, using the composite primer under high
stringency conditions using a genomic DNA template, and observing the presence of a
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[0136] W have al so observed that conposite priners
that are suitable for use in the present nethods can
wheoosdets f i ed by conducting single prinmer i sop¢iEFURENN4/012779
anplification as described in Kurn, U S. Patent No.
6, 251, 639, using the conposite prinmer under high
smetr ofivgntioy peaindistaks ©139alii or ex@eeint JINAPLEFIIA tBe genomic
DI@&% observing the presence of a 41 WD 2004/ 092418
P‘ﬁis‘}‘g Garigiasequencaeshthabis cpwRlameiary tila cpmpesite primer.
Produetigh bZLSmdaPr oG ¥k ?rodﬂ&s,ﬁ.eg, enetali&l 8{ ??Ar%ﬁ%le)% R«ture of
genom ¢ DNA does not contaln & sequence(s at’rs
prasfysipdfametipmpoleanlarheei glaspadble enprdeiey a sméAr Gediehteothabthe
a "spear" of reaction products, i.e., generation of a
coflgasiiCat s PESIoHY PrSR BE GERoTE TR AplECRsc ul ar
[0337] ght s, Ly hifdthérex@RpR, 884le Bnr sz&éﬁnal!aﬂgﬂi‘ﬁ@ét‘fo% (}ﬂ%kﬁciﬁc
the, conposite priner is randomy prinng genomc
synghgsic thigebeligonuclpaid® .2l a tanget digonectentide epmpiisigh @ specific target

[ o] L her mal.. applii.ficati.o f. specific
ol B8 APl ATBY 1 LB 280Phigf SPREGD g presnce o
abswhegefgeabed! DNA ©oiplité &4 01-806RE6f hirkad &hBflc DN, Composite
.conposite primer hybridization) is conducted at high
PrIgyFS tﬁ@‘eﬁﬁ% fuitakle e thsmestkats of he inednsion vdll demgesimits st effect of

I q- . an nom ¢.DNA) . .
AR TR ohetticknd e 0 i UL f BROTSpnt i iree
resolting lve abaut @r100-dol dwir lgkeatte retistisrad Fandpl HlcaBoWeBicleass addompared
.genonmi.c DNA %n. the efficiency of the anplification of
wiyamplification efficiepesheandpctedinghe absepeasef senpigid BNAbout a
[013@Pf f ol drahddih @&%gési&?ﬁ%} hg&icﬁ%[ti% Bhli/ok gé’"r{c'r- n of composite
efficiency as conpared wth anplification efticiéenc
priggheitienseah produdiés prometedédyafse gbommlittonDNésigfcd 3 §ErmBRanedom

onposite.priner. hybridization .and/ or ner at.i gn of
R BEH e e AR LB o ke SRS A A abar
furtier 0AEEd MW ARl 16186k HOcrBREMinEARY Fing grim r hybridization
non-speci fic) primer hybridization.  Such™condi t1ons
anchprefingeytrang spwihesin(indheding reducaddemperatuieiatdiarbudiies curskitiehs of

. i : ed stringen durin rine
et L1610 AR5ER2SR06L LGSR SRR b
desfgm(disadisad) furddrhedin ;e:m)'ﬁ@bﬁtd{irﬁn@f@(dQémﬁdfefc%hcentration, presence
Or%gnditions of ~reduced stringency, such as reduced,

FicE oL PP AR Hyat siebibigessd 1 &y rdlined Pimprisshns 2dAt Agrolymerase),
BPfe HIAREMI TR Qg&fﬂé §lfas PRISH Mat I&Qémﬁesfe%lggfr%@iergg#qugﬁments

andik tenpl ate concéntration, presence of a

for gigblethybridizatierabit is undsrstoo8 ' thdt yiur settictied ofwehdtivn doaditibnamay be
DNA . pol rase and esenc r..absence_ of agents

s R TR Rl o2 B S B3 S P e Sovora

and/@reresdakRAioR WP ién%l&t@tpb%ugkétide%em%s;ig %Hg%i‘ggﬁ%ogt f6duct.

sel ection of reaction conditions nmay
[013%nt r ol Ehreralive theesomposite promerds atse dpsigmeelrso that there is no primer-

. i di. ' . t hus. t.r ol d/
ainfbf B AR e R bbb sore B b e 2B e omerpt
ordanpy skill &radhee @ft, @ 00LES PrimbOASEY si$8oRWate!fom Miecular Biology

,cgrrpo ite primer is also designed so that there is no
Insight, gagt referenges theseinmOne ! sl dmfhieiart wyillamdgrstand that other factors

ffads hitGeis 9f; : i v avai | abl e to ong of rdi nar.
otk feiP AL b Ea A L BBl e aliof B Bigipate-
cytésirgnooltsine ofithapriBieptaagst and primer-primer duplexes, minor groove binders, O-

an

methylation or other modification of nucleotides, temperature, and salt are potentially
important factors in constructing primers with the requisite differences in binding energies.
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Insight, and references therein. One of skill in the
art wll understand that other factors affect nucleic
wa@edod/obalos | di zation affinities. For exanple, apgI/asmo4/012779
al | of the guanosine- cytosine content of the
primer-target and prinmer-priner duplexes, mnor groove
An@ﬂﬁgﬁ{cﬁ)r ugdes é%érﬁltdoﬂghﬂlnggﬁﬁferm%ef fr&Adrle ﬁ%h.meters of
nucl eoti d erature salt are poten
hybmdgigatioaref gfvan soqencas underst givent sehgf lrmrbmlmagomcmdmm The free

en G B ST ORI ORSIDR B EAPRS MRS Rl fed By methods

kn@kﬂﬁ iDihE BE (S9e0e.6 O Mo &t AINNuMFé g@'ﬁ) 14%:4008] hdEBreRAS AY Proc.
arameters of hybridi zation gi ven sequences under

Naél eare ficis BSA 41936y 8819872887 BieompHigr plograms, Tige QligedPrimer

SRR el DRSS R A R s

possitde to predio; forelf givdn olldhucleot{dtIBplatds priher dhuéirds for Qiteeh the
et al Proc.. Natl. Acad. Sci. USA (1986)

requied frpe eupsgy chapgessior &rmation phyasious cmplegss Wl termeter

I
OPBF, %, 18 PHBES TRy PRl O DBL 0 e o
prifers smitghle éor extengion by Ipetynatizati@nis vad lknofpmi 1mﬂ|ie &t guenasatescribed

i S PR A BB B i sl

petRiit Iﬁ%ﬁ%ff?d"éﬂé#{ dr RepBriARARP la%g‘ﬁﬁet%g@%ﬂ&fn@ﬁﬁ‘s a specific primer

Ceneration of priners suitable for extension by
targ@lbymfbmg sitgt(egn thescomeplémemayrsequenthto the primsr)c for@sample,
c ribe

W99/ 4 f
PGS ROy TR 1S 10" R SRl T RURLES. paten
6,231 @9 efThé edBpssite PlinRAR debiofiad LiRR 1Rt sAbsSyinA BispRacd A OF the

that contains a specific priner tar?et binding site

priper grtensioiepredings b Mﬂ@ﬂ% of asusgueddibiond)) eerapgnite rpém)er apgthe
exEAaop I)F‘thf: ﬁ&g@' %&e‘r ‘3? tl‘geﬁl*rflér téaﬁ% %chlgp%é tnIP]aggltl%R, &Qa%’age of

usi ng esc
theammpoﬁw of Theptmepastdstonprodues ldads Waghemecn sfahplifitation
subsequent dlsplac%ggnt of .the _primer extension
SHgtedp

PrQSUERHIED kynob A r gmplificatin oy thehPRBOSESAPHST- t 1o 1s understood
thal®, rlh AR foBORin %@@ctm@%ﬁ&%h&ﬁll?ﬁe&ﬁﬁ?@ 0Q§ 61”@1 c g&i‘t@ g{lmers used

pol ymer ase be achieved. In a eav
in thisendBAls o6 Hici ioventibn dherapterintes dexdrihed | mmy Wawhcablet @dbls primers

f L i f cation roduct. whi ch not
i s SRR B1E e Finah BB edh SR ER rineon
cothpodi® edRASIHE bRAMCE) bﬁ@bx folr BinpRerinddrligdthdthaP AR pliAAIbA 8
general |y describées aspects of the conposite priners

desgsibed herping he net hods of the inventi on, character| stl cs

[Olglgf ¢ Lly gf?ra@?fen%ﬁbaon :ellrl]t:g,?:xbﬁ t éo(lzn (ﬁﬁe g mﬁlgﬂ o{nl tﬁg methods of the

invendn, findb@lih®thofPstesbuchicle fhv@fve sipfoeihécisakéens b@plification (ie.,
product) and/or for si nt(ilﬂ e primer_isothermnal

phaa%%b))f Prethermbasiments & firgeandiiescndndiffereps ppmpesiteprimer are used
t

i (AT e OGRS L Sl 580 il i

isotlreymbheenplifieatien giep, and niag @binprissadonsnq 4dllf dfahd seaneride. o€§ .‘che first

corglﬁgs?ig lpéi%%c%r,' a@lgﬁlb%éxlpsfe éorgyn(;%ﬁg i)geg*gtggﬁg garl;lltntlget so?r?edors ?1 of the sequence

of the second composite primer. In some embodiments, the second composite primer

comprises a different sequence than the first composite primer.
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in the nethods of the invention. The second conposite
primer is used for the single priner isothernal
wa@ppkiodlsecst i on step, and may conprise sone or BECT/UST004/012779
the sequence of the first conposite prinmer, and the
first conposite prinmer may conprise sone or all of the
uence t:he; |
O i ot o > e d Rl EnPitARbn at oS iosite primer
exighsipe praductdenuasivnea téraposith prifrier sompiisep etlieast ope Rh@r portign that is

R TN S T N Y,

cofﬁ?lﬁlQﬁirfn@d BY icRage®F RS irPihe RoDG1ER (cofPFibME b RNAMNA partial
conmposite primer conprises at |east one RNA portion

hefeppduples) (ip a@ab p@b@dlm(eat)s o1 seaprdypritgetensionmyyduct) independent of

hyﬁS&E ﬂ)%e (f;flﬁ]er lgorﬁgrr@ J@%&e&%gﬁﬁﬂﬁ{ekg{ﬁﬁ gfn‘;g% n§g1ia8§ed portion; and

(b)dmrpg ctlsaved “&thl%ﬁWgaN/éuﬂﬁﬁsI d AbonudRhey WEkHHyBIized fo e Rigle
@%EOdlnents on second prinmer extensi on product)
stranled peripent hercompyHicingimess biad to thersinglopimnded portian.end e

xEpIEUDER bSO a R SNAGARES ORI Bl 18 Bk only the

RNvh portioplof ittt prrgertioclbded sipog bentact twithnadegepowhiclo bleaVd3eRNA in an
ite.primers bind to the si.pgl e str ed portign,

RN PR it e oy ok HEGMEls S RSB, hile the

coﬁgbiﬂeeﬂnnlf@teﬁfeﬁﬂkﬂ bﬁ?&uét"iel’ﬂgﬂﬁ e8! thud &f‘abhﬁg"ﬁ)&g{l‘xﬁg %ngﬂ'ler

e primer is cleaved upon contact wth an ag
compesileasin®RA i n an RNA/ DNA hybrid, such as an enzyne,

h |bon such as S ) ile. th ]
OB 22, B R P RS S A TR oRE s e B i,
thel dbugposita Vﬁl’ll‘l’leﬁ aBdNSAIpkisda 9f DRIROHEIEON ﬂ&@ﬁ&@ﬁéﬁl@opﬁyb‘iﬁ‘a[zatwn to a

[0143] en used for the single priner isothernal

Seca\%m cm ba s gnelgssandedportion o corrml@ wshihat its bylmdlmog to the
ﬁllly%g’ Sﬁa‘ﬂﬁ@ gﬁlo 1§fav8lgﬁ‘ o ﬁléto& tﬁ{@&clé@ aé;la@f?%) deth tis di lélced

ridrzati sequence on ran
fropotht icompheik hyhhe DNHJj)(ﬂ)(msmsél $Mtprinliéfis l?e)dﬁﬁ?dh@ﬁl@@ﬁs@ﬁed based

th 3" sin st r anded rtia Ls avaored over that
on &eﬁtlﬂ’é?wﬁfé‘?tg‘i‘s&haéé‘i‘@%t:er %}Wgﬂ% Aciel binding %fgmébéach 25 5Avenee length

and/ leeﬁﬂ‘tf,rbéé Wd1BasdihriBf %ﬁﬂé@é&rﬁﬁlon§u ﬁha ek, %nﬁﬁﬁmpe?)h -

rationally desi gned based on wel own factors
hybpnidiraiomed the® IIéNA mectich dfi 1hm|¢cmgpcmité pnmeyto iSumimdementary
uenc | en and/ or |de t|t

sl G PR e i T BT B BeprafiBdnend v the

hybydiFdtdinZA theibnflogdie seuehP¥inRRY §71 & Thhd NiSp1&RARAEEAd ® the
prinmer to its conplenmentary sequence in the conplex

CQ@EO%WIﬂﬂﬁﬂﬁﬁ@nﬁé@ﬁﬁﬁuﬁr|ner ext ensi on product) favored

ORHE" ! ST e 0P Bl 08 L0 R0 Be RSO BRE N e
defimition abcme),emh the 3pemdmi1eonkl9 béih} aTﬂeleﬁﬁdﬁ)@ﬁthble for nu¥Bic acid
exéﬁ??r fes a conbj nation of RNA a

heod -adapeleotids ¢am berpay BRI aneos fust e REpsent in a
| ?
P SEEHE A8 S0 SN B Lol S80S0 Tl - on

Suitstde ppmesantludathase that comprise at least one portion of RNA and at least one

portion of DNA. For example, composite primers can comprise a 5’-RNA portion and a

3’-DNA portion (in which the RNA portion is adjacent to the 3’-DNA portion); or 5°- and
3’-DNA portions with an intervening RNA portion. Accordingly, in one embodiment, the
composite primer comprises a 5> RNA portion and a 3’-DNA portion, preferably wherein

44



prinmer, is extendable by a DNA pol ynerase. Cenerally,
the 3'-end nucleotide has a 3'-OH  Suitable priners
w0 pakieba1g hose that conprise at | east one por t POIUST004/012779
RNA and at | east one portion of DNA For exanple,
conposite primers can conprise a 5 -RNA portion and a
the3SRNBNRIRSH fslabfacértRo MR 3@JDNJ&§oR{8ﬁ AR %ﬁd)tﬁ& én?bo@ﬂhé}ﬁ L composite
to the 3' - DNAport|on - and - DNA portions
Prigjier Roraprises Serandri’ TQNRI}IAHMS wiithrat leastc.mednuagAeymguRd% pertion (i.e.,

sn5PR PR ol o R RS A PRROsTy I e BB SePaenk b0

co&@@ﬁfe@ﬁﬁﬁ& &f BT hﬁ@@i@ﬁ%bﬁ%ﬁ?e@% 3° TG A RO ROArdi 2@ IeabtSone intervening
adjacent _to the 3'-DNA portion. In another enbodi nent,

RNA goitionii %IbRNgs\rpqmn b@wp«m BNA pprtiongld 3' - DNA

081 " T8 el of RN JRR iR SR BTl iR

poftﬂ)n)aﬁﬂ anBRNA pbrttbﬁ’fb:aﬁi bﬁpfﬁferalﬂth éront Qm@t@ $itd ebqut Sﬂﬁﬁo@fpreferably
ortion and at | east

i nyention_conprises a
ﬁ°8h§3q 3 & <o @, egpmw%wfeé@h( from aboah4 kngboyb | 2-iapf most
r@@ﬂaﬁ‘fy%n@%tﬂ 8rb LBAR)0 nhglllzéédes Tﬂ?sdn‘?@&hﬂo&?&gﬁt@ B@Abmposrte
portion in a conposite primer conprising a 3 -
pripwr tooprisngla 3 DRMApmitioh iand amRNAbporpon,femrIaIﬁA)poﬁm:urMn be at least

oG o5, dus AU Uepr BH LRI [ RhCABBUARY of QUcbdobt 20,25, 3,
50 bacledtitiés Mastertai &hBSBRkMs fthe &ﬁﬂ%&’t& FinfeP hstaQWN Aq;ortlon of

nucl eotides. In sonme enbodi ments of a conmposi t
abeytil for abangP inyrlegtides3' - DNA portion and an RNA portl on,

At U R A i A e e

RNA portion aﬁ&D a 329N A porthd cal BE BRI IS fronf alscit B @b Bbout 50 nucleotides,
enbodi nents, the conposite prinmer has an RNA portion

magF DreRIY rpim §houab i eboat 2h nileasidesasen Mo1Brferddy from about 7
o 1 e B S PSP
preferaply dfoen alixluy 10 toaboab dfihuGedtileainvtheb @mbudlhféﬁtsl of@%omposite

.or e ef era om.about 5, about 20 nucl eoti des,
PG RO S ENALRG PR G & BoDRATPOign o LKA porion ban be at
leaBibo B0y AT, S,PT %f 12U ﬁﬁ’élé’otfd@@ RiAPRIE 1pp%r Il&ll%%”&utjaZY of 14, 15, 17,

nucl eot i des, nost preferably from about
13.a8b 50 nu@eemdersebt ¢ededn enppdiménds, therbuouposita psinef has an RNA. portion

ofglﬁj%o}goou%bnuglﬁo chgrl sing a 5 -RNA portion and a

orti RNA portion can be at | east
[0Tput anyh @hb&liments 6f 2 Bompékite l}!ﬁlhﬁe@bbﬂﬁﬁsmg\’aﬁhm Pofidh and a
limt of about any of 14, 15, 17, 18, 20
3°-RO¥ pertipn durther gowprising RorAbBN Avportion(si, weloaoiwﬂﬁ%tp@mon can be
f 4 0

preg%rc grtoPrgébo%@ ?'7%181@ té(%shrﬂgg%;gre%rab?}y fr&% a%ltltzé)to about 6
nugledtivdes, and mprst pneftgalﬂy E&onﬂt%u’p@td aboiit ﬂlndclaotlcﬁ:s ENL%rtaln

Ay on further conprising non-5 -RNA portion(s
emfeinsis @A CHBIPDFiEPriS CHBPTIBING ey 0N PR AT DN gortion

furﬁi%?éﬁm nﬂ&g:hcﬁ{ls LARS%: pdm&gs)o h b rSaZ#N’ %Bﬁf@n%@ﬁ WL a aﬁleés? aléout any

about nucl eot | des frost  pr y from
of 1,&, appuritlbamupee timitdesiboltrang ef 626,17, 10 nucleotides.

[0148] In embodiments of a composite primer comprising a 5’-RNA portion and a

3’-DNA portion, in which the 5’-RNA portion is adjacent to the 3°-DNA portion, the length

pI 18W§ a 3’-DNA

of the 5°-RINA portion can be preferably from about 3 to about 50 nucleotides, more
preferably from about 5 to about 20 nucleotides, even more preferably from about 7 to
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enbodi nents of a conposite prinmer conprising a 5 -RNA

portion and a 3'-DNA portion further conprising
WOW4H924BNA portion(s), a non-5"-RNA portion CBCI/D82084/012779

| east about any of 1, 2, 3, 5 wth an upper limt of

about any of 5, 6, 7, 10 nucleotides. [0148] In
oGSO e R Gl T ORTREICH 18, o By
fropoabioiioH) fosabaul] Hcamrteotidest He c8'taibkifibpdintentsrof atchmpbsitegrimer

Qrtion ca refera out
coRyigbns -BO e e - Dhar BTighc aigh * bR ABuon s
adj b&:n@’ﬂﬁtﬁé 3291\0&'%1%%'&@%’ -RRVCHortiBA SarPbedt8EAPABOUE A3, 5,7, 8,
a bout to 45 2004/ 092418 PCT/ US2004/ 012779 about
10 !;Bclmttdee,otmﬂd@supmr bmczﬂabyutfanw of &bdidt 18 1t802%§@utuclﬂtldes. In
des nost. prefe f,r o t 1 0
cerfiE RBAARRisy B FoiBe e PR b A RSN Gt poBf 14,8 about 20
nuél@d’twé@ te prinmer conprising a 5 -RNA portion and a
-DNA portion, in which the 5 -RNA portion is
[0148] acent Thelengi of an DNprvEBInE ROFA PEYiien 5N a RANPpBietTrisRer camprising

57 3*-ThORBbe RO AT opd o veing s BOBHELERL [ ARSably from

abaf 1 t68bout @ |rﬁ0!‘eb’d@ mbﬂ: prefefdbiy ﬁommiboah @ribsut 6 gcleotides, and
conposi te priner an RNA portion of about,k 14 or

moghpRseierabdy frﬁ@cﬁbeaﬂ @@é}ow{ %&%f}otrﬁﬁ% Insageismbodigpents of a composite
'R

i S50 A SOON oy RO b, BB KN poion,

intermereng B AnporBbif\cqpold atdenstaboubanypofelf, 81 M puclaotides, alithuan upper

YR T P T B T
cordPeNite pinied cHBpinSa DUDIND hb S8R andl Bt l%%n@ﬁ@é?%rﬂﬁg‘m&’ﬁomon

a conposite priner conprising - - DNA portions

carypg m ablpfrom abnet 1 fotaboueh nw@ecrmes psmrﬁ prﬂﬁerablﬁ from about 2 to

o 65U B, B et G Bt S8 e, B pome

emaﬁd/lnﬁﬁtsixf a@omﬁosﬁe%rﬁmbeﬁiphdmg a 3T1m\IA@>BgIdﬁ #@tl a@lkast one
intervening RNA portion in a nmposi t e pri mer
1

interyeripg BNAypertign, wewmqgcw&rmrtmn qag s gt lsad about any of 1,2, 3, 5
t
nué]! ! ?e%‘é@tl?&»% ﬁﬁlﬁt df%g%ut%ﬂag o?? X r7ei@ fl@tfié&f} < des. OIH 'ﬁ;oilte

eot re prefera om a out
pritner cajmiingSa HUDNeopartdes andsideaxbete mtee@mr@ﬂ{b! Af pootion, further

copriigd B0y BOTHPRABF S BN PETHy oo B BIBRADE ROTGH oMo abou

25 ﬁﬁclk&ﬁﬁﬁ HHe préf@ﬂaﬁfy\&?d?h BBoURNA0 BB& 120 %ucl@thdlégt @Jel’l%r@ ﬂreferably
NA portion can | east about any

fromﬁhoelbi’ tcehout 1§ mltplemldafp pegfedablyi fronp fbeyts c&jo abw ldfnusleomes and
tid
b R O5p deBuCRERR i B LORF PR

cofﬁpdiéiﬂe Phimel Ybhpeding § INPINS P&@loﬁ abd af byt BRE Iritéwemh@RNA portion,
RNA portion can be preferably from about 3 to about

ﬁuﬂ@r priBPIaGRg ¥ & sRNAppastipn.aher aBNA porden easdia at deasbabapbany of 3, 5,
7 €0 RRALCF o (OB TRSE PRSLELRRIOLS, 119 A0AMe,

[0158] nucl e@h¢ tbagth odnice 3 ADNSIA pfrﬁélefnadlécynﬁdsﬂﬂpﬁﬁeﬂéoﬁlﬁ'ﬂiﬁg a

ut 15 nucl egtides. In sone dlnents of
3’-%?\10A pOI’%iOl’l and an RNA portion can be prefera from about 1 to about 20, more

preferably from about 3 to about 18, even more preferably from about 5 to about 15, and

most preferably from about 7 to about 12 nucleotides. In some embodiments of a

composite primer comprising a 3’-DNA portion and an RNA portion, the 3°-DNA portion
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conposite primer conprising a 3'-DNA portion and at
| east one intervening RNA portion, further conprising
W@ 2@4/0RMM8 portion, the 5 -RNA portion can be apCT/E@8®04/012779
about any of 3, 5, 7, 8, 10 nucleotides, with an
upper limt of about any of 15, 17, 18, 20
can'HdGh KAkt BTt any GFI03. sTHE10 RRGIHAEY, WilkandippBNImRYE bbAR any of
in a conposite prinmer tonprising a 3'-5ﬁA portion andy
10,48, FNAS 2, 22 amcleatidels e Inporef cantaolinperity thmcainpodite Jprineer b ’-DNA

0 re referably fromabout 3 to about 18, even
porﬁﬁ#@%@f%?‘ﬁ%?%‘%ﬁom about 5 to about 15, and nost
[01B81ef er abine feh@MorRRUE -DINAGoaRALL aldnipdsikestihdledmpriBing a

sone enbodi ments of a conposite primeér conprising a
5’-RNAmettiproand ah -Bhid. portimheendesy preisrably frem3bomNAlopbeut 8

6. 2004/ 092418 PCT/,US 4/.0 e at |
P Ry et sl et 3 ot (8 Rt QTR PR pobty

fromni abbiit o AEOULS RitYeobitles, 484 mdst, prdforablBfromGbo@? to about 12
nucl eotides. In one enbodi nent, the conposite {)’ri nmer

nuglgpsidgs. In_spigs emphediments offa WEIGSIITPITE] WHinising a 3 o4 portion
i . o s » :
and 5 -DRANGHIGH, S R APl R IR RT3 B, 7

nudbtides fndthadal wpper hmitaliabdut iny of HdQAs 1508, 20y QR entledtides. In one
.e preferably from about about 18 nucl epti.des,

emﬁ%w%ﬁ& rpPEitemyer has g, Dol poaopor b mgfeotides:

[01%\CI €0t i HESnbiHoAP8E a BsfpRIE Blidhel EAADARRA S'TRNA FRAHH and a

nucl eoti des. In sone enbodi nents of a conposite
3’-pPNAnportion fpriharicompasibz nRMA’BUY A iportiongm),ch 120133 °-IDINA portion can be

prefipatty 3im 3% Pt g0, S0 pbesPHABE uqlF pfeies S pisaf A o0 dpout
nudfides, AR nffst frlferdbly frdfy abdd 3 #lhbodls RlkléRidles. dRSsonden

one enbadi ment, the conposite primer has a 3'-DNA .
embesHtenls obf calppositeprivgs|cemprisiag a 5{-R0G2 portionand 8di At portion,

f i te,, . . I 4 AT .
e TR 5SROI LRS54 o o
of p@; 8] Hmdgatidas, vath 1 ufphWipétrofabout@an obe, 8, A0t Emadkdoyides.

fromabout 1 to about 10 nucl eotides, nmore preferably
[0158bm abolit embadimes At 2 BOMPRIF BBIEH EANPITAE ApsRNA portion and a

3>-BRe! ﬁ&gﬁ% Yn @vﬁf&ﬁ‘tﬁé’?#‘lﬁl}% x PR UH Pl YO THR AL ITSIER —Sp_olt{bn, the length

sone odi nents o nposite primer conprising a
of the 3 RRN p pottioawaa hel pef@ablpianparaut dihg abdug 20 heeleotides, more

el 0 el st 5 BRgeoiBs e o Wit} o ol
aboldt 1 5 nBEledtRIZE  anllinfdst pféTer%lng BlonPaBbuP tabodt 14 Aucldatides. In certain
nucl eotides. [0153] I n enbodi ments of a conposite

embediments ©b therirgnergompssinRNA HovA iperticarrad a 3*4ONSpartion in which

L en .0 whieh t ‘3R It LS A6 bt
the° R R Bl tS el e 3TNGB i 3, RN R BRn sy bt feast
abdi aidy ef Er3ab) ¥, 10maeleatidys! wikh ke uphe Uimi26f dbsat &ntdfdes]2, 15, 18,

more preferably fromabout 3 to about 18 nucl eoti des,

20,2 2amclegtidesy 1B pae gpbydimeniaihssomposits primginga 3{-8)NA portion of

I ' , and nost preferably fromabout 7 to about
abd%ggr?ug]lteg%@des. In certain enbodiments of the primer
[018d1pr i si The Eength-dRAcpay’ {DIOA partibnain 3’ coRiddsipoprimenrcomprising 5°-

[
ang\@’ -IS{QIA portions with at least one intervening RNA portion can be preferably from

about 1 to about 10 nucleotides, more preferably from about 2 to about 8 nucleotides, and
most preferably from about 3 to about 6 nucleotides. In some embodiments of a primer
comprising 5°- and 3°-DNA portions with at least one intervening RNA portion, a non-3’-
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the 5" -RNA portion is adjacent to the 3'-DNA portion,
the 3'-DNA portion can be at |east about any of 1, 3,
W®2004/092408 nucl eoti des, with an upper limt of BEDUS20841912779
of 10, 12, 15, 18, 20, 22 nucleotides. In one
enbodi nment, the conposite prinmer has a 3'-DNA portion
DNJA poﬁi@ﬁld:bn Be BUEA Abdid 88y of P1D4] 5 dhGedtRIBY WAt n & e limit of about
-DNA portion in a conp03|te primer conprising
anE0f6 a%éO,sl?—lml@opmsu ons with at |east one i ntervem ng

ort £ from aboyt 1 to abou ,
ol &R 1B S EDRATRIpG I R priseP B e 57- and
3 -@N}M pbitiohs Ghth at RBS onBREErvERiGE RNMODYtibh @8R BEOPFerably rom about 1
bout 6 nucleotides. In some enbodi nents of a priner

£0 ygleptisles, mgre peeferphlx frm ebai g twbqnt as nmelagmde@men more

S AT A
12 angleatided, IiPsond: enbbodinabiee b 6l esmpaonitt bnﬁl&r U@ﬁpﬁmhg Fi-tan@B’-DNA
about |, any of 6, 8, 10, 12 nUC|edilde33§¥0155 The
POTHORg P gt lepsiongintesnaniag RIA Rostianethe 8irhd pertigh car pe at least
ab&RARY bB1,1Y557 IO%QIeoﬁdesDNﬁthﬁb%é?ﬁ@u%ﬁ&fboﬁ# aﬂaﬁ@ﬁb lij?,elf, 18,

I nt erveni ng’ RNA portion’ can era
20423 misteotid@0 Inoot¢ embodiesnt, ther @nyositepranéyhds adhRRA wortdn of
abtlg abo t 8 nucl eoti des, even nore preferably from
g Sabout 15 nucl eot i des, and nost preferably

[01f5§rgm abOThe Fen%‘ﬂ& FaGiéh-3° Jl?NR‘-ﬁb'rﬁQf B€8ny bNP?g&ﬁon othea than the

odi ments of a conposite priner conprl sin
N/pRptiopbinta a@mpogite primer ¢osapsisingree3’ rthérppemmglmweast one

1nt8’?5f%hé) EJ\L%&%?& i%[% u@ eé%b(f% grérann%o hﬁg{’ abl9 f}i}ﬁl nlthq?ﬂ%[de% FXore
predidyabily fnyatafut 1€ atlott 8 hbcledfdes, 2, mak? pf&é‘rb@l?tﬂcﬂl@ gbouk B to about 6
nu?(jne embodi nent, the conposite priner has a 3'-

htide niNgPme ahodimenin el earpnste PIOEEEImITHNg @?« gPNAgportion
anc@at']@a@t g’ne 1%6‘39@ Rﬁ;& dortih, 2 n%ﬂbé %%8& no(ﬁn %'é Q? fea§t agout any

portion) in a
of b, 1{3 55 ’DI\]/& rmolebildm with aahppcﬁdﬁmt oﬁabout m‘yedﬂﬁe m ng lBh%cleotldes

rt'o C referably fromabkout 1 to.about 10
Th Bl el BN By omiopit PP hesBHr<iE 3 BBk pagtion and
at 1846¢ b8OInkG @shin ARE A”iSb?‘ElolP E&f l?éﬁ}pfei/abw RHﬂnadlBBHLt 1% efb‘au@ﬁp ut

6 nucl eoti des. sone enbodi nent’s of a conposit
nugleqtides, m@ﬁpre]f@abig fmrm abaislA tp ebauit A nuelnokides, éveasnore)pmferably

R TR S R

nushédtides nlnwbﬁﬁrerﬂboﬂlrﬁelﬁ:f ofDeshpRY pAineBeonSprislith a 32DNA portion
ucl eotides. The length of theg DNA portion in a
cﬂ@r»fﬁégmeénmwg RO gor o gheed SN Argiriisar aanche 2 st aout any of
ast [ r f
T N
nudleagivies blawne Enﬂaodmiumtthé.ébmlpn’site ptimdehas £3/eDNIDFRtion of about 7

rom.a t 5t bout 15 nucl eoti des, and
nu‘ﬁ%iﬁkd%algf BlrsgPOfirtﬁ%u hlsnethy qréhan?éws Portions eqncast grepser, or less,
as z%f}}) %ﬁ) BRIBPAE PRI ESH 8onBGRIPAR henPdd JRhisGMELE! N9 a

ortion
[0157] In some embodiments, the 5°’-DNA portion of a composite primer includes

the 5’-most nucleotide of the primer. In some embodiments, the 5’-RNA portion of a

composite primer includes the 5° most nucleotide of the primer. In other embodiments, the

3’-DNA portion of a composite primer includes the 3> most nucleotide of the primer. In

other embodiments, the 3’-DNA portion is adjacent to the 5’-RNA portion and includes the
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and at | east one intervening RNA portion, the 3'-DNA
portion can be at |east about any of 1, 3, 5, 7, 10
woemkeedigles, with an upper |imt of about anypP@f/Us®P4/012779
12, 15, 18, 20, 22 nucleotides. In one enbodi nent,
the conposite priner has a 3'-DNA portion of about 7
3’ Plest RRlcoH8S of the gﬁﬁwi-‘ &gg fisd 9 quN}ﬁﬁ'tufrf‘ﬁcllu@é%Q §° 1Bkt dullRotide
various portionS can be greater or |ess
of thepriopr). at e under the reacti on cond|t| ons of the

0L 5" ot el B o SR am s Y Pre B0 Tt 10 t

ab&ut S0RBElebtidds SRbiedRefefably o abs®I15 th Ab&RTO nfBleOsddsPHISmost
the 5 -RNA portion of a conposite primer incl udes the

preferablgrom ab,qwé 80 itajebayt 23 heclgntidesr In some@nrﬂ@dlments the length can be
|
o ERSRHYTENY o188, 205 TBRI, B h RSPl B2, 0,
50 08heicledbitiedi IaRsitsin chibedidienti\hero bﬁifb priméd$ mnm bPabout 27
the. 5' - RNA ortion_and includes the 48 WD 2004/ 092418
nweq’f;dgsm@a 1 37y yndegstopghthat thg dng candbegreaterer hss.asappropriate

um%%??e eot &g)e COR{%t ﬁ%ﬁhgﬁleh;b% Fg%%o tgnt g? th | engt h of

[0X59¢ conpadsidescribed hewing ane empreafiferahd oondposite piiraerts nidy be used
to b ut. 50 nucl eoti des, nore preferably from about
in yappliigeton re6teM | eot i des, and nost preferably from
about 20 to about 25 nucleotides. In some enbodi ment s,
the length can be at |east about any of 10, 15, 20,
JZQ_Z‘EYJBHMI des, with an upper limt of about any of
n cert

[Olt%ﬁ L c o n‘p 080 83 ar }lﬁelrr d g%{lsggiﬁ{ené Pre3 p%lﬁlia[ﬂonég prlmers comprising

randugliRdtandRs ghﬂﬁaﬂﬁ‘-ﬁﬁfdﬁmléeﬂ skqueHBsie A5 txaIRaly pAmkrsta€a polynucleotide
| ength can reater or |ess, as appropriate under

as @%érlb@alaqmlenth@uﬁmemﬁ@ﬂg, ayiliang primersees made efPNA. Such random
pr1é—f%¥ fegg% iéfr?] no&ig ?lltt g% eg(glﬁléfe &%ﬂx#%é?ﬂrﬂngg N§ th%ré)ogﬁfaaon of

rarﬂnnhz:eﬁlleﬂztmafprnms ﬁhcan 1ru‘EmrripileM Pl %ﬁresen{%ﬂﬁﬁénts the random
"Auxiliary prinmer" as used herein, are a uI ation of

PrigierS RS CQ%% PRIl gr nonsAfETR Fardeatidlafsd that perinit non-specific

hyRaditdtRhliY of &P gﬁﬁb&@& tRE ANRP&G ST se@éﬁéés t& (&%uo‘i’fth@%ﬁmﬁrﬁimers
a pol ynucleotid as descri bed rein, thoug

magém@r ﬁlhyl,arlmﬂblaism aitss gan brentdacel adenlyfwibiitheSwphlation of

rong 3R e W PRSPt BRE BEBar evroliion by S rsmatches
beth@¥R FBRMePiRd R MPlatd) OTHE priindzX SNGI@bd extbiaBRBY DNA polymerase.

enbodi ments, the random prinmers may contai'n natural
Geperafigiofprimera suitabls foo extarsien by pelymgtization inwell kp@@n fni e art,
suc!i’?elﬁ lrgfg%!giéog& tu? p% q’uﬁ ltqﬁ rWtCP99/Jg?n6r lgﬁtlgnnde Ite%?ence n:[:)lged { erem)

[01$[1]n | arl yns@hmanb‘ocsmtaﬁs au&ﬂlabﬁprlnﬁélfs(@dlubedtlé@ﬂdoaf’dléfast7 at least
within the popul ati on of random priners,

5, Hdrait . Sl B it Thylsach el GHL15: st 1 a1 9gst 20, or more
b
nua‘F]%tlfﬁ%E ﬁgl%ﬁ ht Zé}%}ﬁﬁ{gﬁ%@ﬂ%@@,%yﬁe@ é)fsltg:? prithBf FF G lengths is

used.

DNA polymerase, and an agent capable of cleaving an RNA-DNA hybrid

[0162] The amplification methods of the invention employ the following enzymes:
an RNA-dependent DNA polymerase, a DNA-dependent DNA polymerase, and an agent
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Generation of prinmers suitable for extension by

pol yneri zation is well known in the art, such as
waele®endaesl i n PCT Pub. No. WD 99/42618 (and r ePEr/Esme4012779

cited therein). [0161] In sone enbodi nents, auxiliary

primers can be at least 6, at least 7, at least 8, at

caﬂaﬁﬁﬁif c%avf‘ii% ahq@@}x sf:'rQnd Sanl lﬁﬁﬁtDﬁ‘A hy‘Bhdl(ﬁﬁ‘%karﬁl?le Alibonuclease

| east 15, | east 18, at | east 20, or npre
suqlmﬁslPé\iﬂse Hés an or ervgt bf these astvisicempy 8¢ fiemdsind ased in a single

! ' f.diff
o 13 L RS SRl o L B PRP ARG o
polgh¥drdsblisubly B tedetst hﬁaacnﬁa@e)aimiayfﬂeq%waéu ﬂﬁ slé@%teqefnzyrh@

i nvention enploy the foll ow ng enzynes:
Rewpure wapseniptases upipl oo lﬂyﬁmeﬁ@é may ADNALYb éhtﬁewawactwﬂy

MBS BRI 58 B o Wont B8 iVelbbtdiqing (AMY-RT),

an@Mo@éhe?NAtriﬂMeth{\ehﬁa dm(xsf QIMENARDY) eompridel here Wigdne@sctivity (for
such as RNase H). or nore of these activities my

exagaple. AORNINHAT AFEHY PIPfl Hbenuglenss achyyAnd cpp funstian ) the formation

of @Eﬁ%ﬁbl@' sfifldeYlc 818 UPRBeES, YsoRE i %c@? Fifi@ %‘Fé}%rable to
pol'ynmerase (such as reverse’transcr se rmay

emh)k)yprrevérste‘dansnrmtaszewhchﬂz&keﬂm%se H%m’rtye Reverse transcriptase

tr. n ' ses .usef for h| S ms od or may not .
3 8P%§fe§ AR aFF °Wn KRG ’élgtt@ﬁ)‘/@l?’fnlpﬁﬁlﬁg aguutation of
theS\’v’ﬂJ‘t}%Tré\;éfé%QraM&ﬂ}tﬁ¥ e rd HE hﬁ@{tﬁﬁteﬁﬁhﬁaté@ th&'RNase I\-I/ actlsflty In

F'oney nmurine | eukema virus (MWL
theec)cqs:s, $1® acddrtmnt dfan Rivase éi:frommﬁyer sbwres, suchrasitlet isolated from E.

cof A BF SRR et Fordpo o B H5Ee Sl UM BIRNERA
depERAiR INEA polyN@R¥RactiVify SAIBNANSPaAdRS DNA pbl§merase activity may
preferabl e to enploy a reverse transcriptase which

be peayideditdhreemecnayaet(forierymplRais mebymeranes oF fssagdivities may be

prél¥ ggﬁjarﬁ%gzg{gactlwty are known in the art,

i'ncl conpr|3|ngarrutat|on of the wild
. [0x6ppe rev é)ns eslierc‘aﬂ&hé ipleasen whier Erﬁﬁl&rtﬂﬂﬂtdr@ﬁex comprising an

m\g%}arﬂ'lgat es the R ﬂ_lactl vVity @ Q@;e cases, .t he,
Bartigk hefgro 1§ p{m?%tgqg?ra Bt th esqygwngtéc activities of
anm dé}{%‘&lﬂi@ﬁtmk g@gslngcrasecﬁ’bNA Q@&nﬁ@n‘cmAﬁ%ﬁgn’\éﬁ?ge. diRerally,

formation of th oubl e’ stranded cDNA. T
RIN¥e peihd BNA/DYA peﬂlﬁhheia@éurdc}t 1swldayechhﬁ aibhent! Gpelm deat enzyme,

suc?#?@o%ﬁ%l?%% Volf }%éﬁ,\r/%é IR}\P@ ggfg%/ﬂ @Mﬁé@%rﬁagn&eraﬁno a

3 s'iﬁglé Yirdridesd paﬁﬂbnb;ﬁth %ﬁﬁéﬂc@@ﬁﬁaﬁ &te S6PPletlcBta@NEYRRA. in a composite
0163] One aspect of the invention is the formation o

prigoet (g lteys feunpgiadiinding site RNACONPOSHgIEINED)- het er odupl ex.

[Ol-lgéu ISV Ptr ?gz\ﬁﬁg &%E}%@éﬁ)t e}lnléeé s[%s B%zlspg‘fz%l%eggoeds and compositions

of Mn‘da@ﬁelm dﬁrdapmoﬂéﬂfwﬂiﬁg astensiéeofd pitnys acchifdfng to tlﬁehxﬁethods of
NA/ DNA parti al heter odg{gl ex is cleaved by an age
the(wewoas A&ﬁoré Helyre prefgirehRAA-denendesy (A pelymegasg 4 mr@ that is

ca%{bl&lf%@ g a1 gfeﬁd&£81@ 15%1% By&eik QClde Qi%?etthEEQS Bomprised

si ng por sequences that
at leas’rpk&elrrmmiamﬂy of eibBiNAl¢atides. cRuifablei RI€A -dependent DNA polymerases for

use in the methods and compositions of the invention include reverse transcriptase and, for

_|_)

example, a DNA polymerase that possesses both DNA-dependent and RNA-dependent
DNA polymerase activity, such as Bst DNA polymerase.
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primer (and thus formng a binding site for a

conposite priner). [0164] RNA-dependent DNA
w@oingnexgses for use in the methods and conposPCT/O804/012779

of the invention are capable of effecting extension of

a prinmer according to the nmethods of the invention.

[0153F O di NYNA-dBp & TN AR EARE (ﬁqﬁg tn JtR)d¥ TRY BSpositions
q{) 0 nuc

Is one that is capabl exten ing a eic acid
of ]:hm imentieh aregapabielof ﬁ'fecctlag 'extenmmd)ﬁhe cathpdsite garmmnpcqosdadg to the

t . tl f ot des. bl e
s G BRSO al: a bR polhesasals oRe b irgaeble of
ex@ﬁ@ing @@ﬂa@léictauarp%uﬁér adgd Imé@em, héi&‘ té%a dfit [s6@IpRRed at least

transcriptase and, for ~_exanp pol yner ase that
prodosseandls of d@ﬁmnmlmtmiepeﬁ%fmnam ¢ihe d@plelmq epmprigihgthe

Ry Do BTk st g o by AP RRiBRITRR auich cOmrses

bolNN Al epBRicaS BN Af flyMs@se shd DN A@ipeadtnt BINA polymerase activities
conpositions of the invention are capabl e of

(sugh p& Bst Py Acdol ERespesn Od TaVEESE HBRTSHIHIE- pﬁcmmcaa@@ of ¢l RYA
Ctlg J‘aeccorgﬁ‘fg}? gl’?etl?cfds to@ ﬁqe' 1H\\/e%@1[toh ?1?/016%% ?l%rlg% %g Li QN& polymerase that

erre nerase I's one I S Ccapa
is #bld enﬁspi@ea mucleicedotd steind ﬂﬁrpoag}rmalgo@ddw eYlgeicthadisplaced
predom nant |y of

SRR PANTE B iR lF ore aPooB PG GUBIIEK e Polymerase
ex B8PS '09191%351}33 to SH&Y Pakdsivlic E 1PAVPLEN USR8

carried ou ynmerase whi ch conprises both
dlstﬂbsrdgp@np@mtymmrqfcﬁabhe rPaGferahh'd ﬂﬁﬂmd@pbmmm Hablhigh affinity

o pEPERE o Pe s amsFhond tilo B e Bt DRl P nd”

Prﬁ@xﬁb@nth@ m@&@b@hf&aste @o@@ﬁcﬁ%&e@s}‘ subbt@ntid] Ylﬁz'khig‘%{&tlwty Generally,
i nvol ves the use of a DNA po ymerase that is ab

thedPN| m&ﬁ@nqamﬁﬁrabbahasdn@@ PRRQS 1 B e ohis] g9t %@in’@tﬁfégtas tpe
mih%i%&%?acfaﬁg% gf Ilaac 8? i %regctéjns oh %? nu?l (gegblqen?rall}iﬁ is

re S R

exqimicleﬁ&f asieity &xdepbidest dri fa€tors mﬁ'ﬁﬁpHdsallt(boﬁéé'im’fatlon whether the
| yner aﬁg tvvm ch do not have as much st

tef%l?cigtﬁﬂ raeéff:sia% Smal@ﬁtranéefb 2B &9 Hptteall pf afh@h@m fpmiliar to one
skillbg 1%31&%%.5@1& n@r%&s Fl{\‘;du@ b 5’f>%r’ xﬂ%lé&ge activity has
at:the 3 lzed to a

an o | gonucl eot i e hybr |
begnuddl@ed; am:kmbvm inalmedart anet @ eulwbllwfor theeaniplificpibdn/methadedescribed

e R BRSO A B 1B Bkl e et

act@fitidthale al%@ be&?‘&@éi%e@ai"@r SGipl, EXo SRS DNA PbRAiEAS. It is
degradation of priner, or prinmer extension

prejereiihel tho DNepolymernes displacestinineer ewtensior broduets fiom fietgmplate

OrS suc B
o e BERTRAF R 2oy 25 PR ead Abbug s gven more
preférabldeltagiabsitiTINe abd hantigeferaiiy atSleast abdud 90%, bf BiE incidence of
which are fanmiliar to one skilled in the art. Mitant

COTHREA bEbY: Wﬁébeaa%&m@rﬁswdéhe fhendmf. tbespriremsm@oduct In some

oS855  PRERY BB B Fp IR 8 bl vt
is prefeered. Swimym@hﬂésraﬁl Wﬁm&ﬁe amtusubh zhsatelsdﬂﬁiihn 5J S.tRat. No.

5784303 e oty itsadheteings Piserny dhe DRA polkemsmmalitte to no

prodPle¥dBE a8 ksityl t 1S

[0166] Suitable DNA polymerases for use in the methods and compositions of the

invention include those disclosed in U.S. Pat. Nos. 5648211 and 5744312, which include
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preferred that the DNA pol ynerase displ aces priner

extensi on products fromthe tenplate nucleic acid in
w@rookeeeats about 25% nore preferably at | east BODUS2004/012779

50% even nore preferably at |east about 75% and

nost preferably at |east about 90% of the incidence

exS’fVen@ AR EhoRRY 15, f&oméméﬁme@%giagg Bgola 0 éif(BloRad)

the priner éxtension product. In sone
ex Fdu (Sizatagene ) BearRanabrda)y; s@iNangiop grade $ag {Prontelga)s txal Hdenow DNA

I ac t ac referred. Such Mer ases
pofy PRt i homtabe A bR Eoes B hpmmommabiob i g
thaiﬁohycﬁaﬁﬂﬁil@ui and references cited therein).

Preferably, the DNA polynerase has little to no
[0Xr7bof r eadinagibasudlesse for[usd Behe Sigthodb ried BMpesisiopsef thedgvention is

el s e g DRES PP SUERE! IR b g

cleatebGibbhuclactides 44 34 RNAVDNA hiyhied tigerdldad of e 2QMibORRAFSe of
PCT/ US2004/ 012779 exo' Vent_ (New Engl and Bi ol abs;

nuglgefidepadigcapd f the Kibanesientida & 'B? eraiss) 1t isprelemsidobeid

P ,
rlbﬁff&l{a%ér%l%@gég?ﬁ&ggﬁgﬁh %E&gﬁ%é& %R%ﬁﬁ? Ex‘?‘iﬁﬂ%gg)? ng%ﬁ@o%ucleases
fortthe netimtia bﬂldacdm#bsﬂminy ﬂﬁtha sSeeenfiow metvlftﬂl loaviia e tikdluding

bt her rmh ri cu 167] The ri bonucl ease for use
i Pﬂucll‘f?ée % ’ergc 5¢i ons of the invention is

[omgabl e afs iheR%hH¥n il FRAHCORAL idRaddd HHPA ?B@ﬁ%e activity,

rid. Preferably, the ribonuclease clea
RNA-IdopﬂmdbmdﬁNAqmlymerase deNmtDNAd thetability tegaadi RNA fofm the

RO bV i WP Brent R R PSR b8P rtt pliasuay be

prseltan el RS @neyBaVAScIrfiteReRCBhe e‘iﬁboﬂﬁﬁéiﬁ@ 1 saﬁﬁ%khﬁe
Exanpl es of suitable ri bonucl eases for the nethods

copHses posiepsnsant INA nedymeresaactisity andclemies R fiom an

%&@Bﬁ% hgbljlcp Fi&%gh‘ig%&brodm&gﬁc as%%m\%h en&ﬁnl}? ﬁgmgg%es %I\QA-’dependent

- DNDNpelyepessd eatvipNhdpdday seR Haefr@a tah RN A/DNARNbiGe PErdat
mﬂ[g)l\l@#ool rase activity, and the ability to cleave RNA
eMPPGEHERLS, DR FAnRTEEGS B pAersarentiiiN 4 pplvapeatie activity,

RI\?MX}S%&@M%N @lﬁﬁergﬁr agfu@f&f b LLARRs BRI %gm C@rﬁﬁ%m&m&rbrld

t he sane enzy Accor In sone e ment s

In memmmntsmmenswmemm dohiéndeot PV adpmerase

té d{;(lea\(l f]%\&g (f?g éR]g@#égrg?é%nX ’\ﬁﬁqn%eegr%{bodlments different
enBMEsCERPHEERNA %ﬂ@hmAm@&aéevacklyltﬁ&sﬂd SbRRVESA B an

froman RNA/DNA hybrid. In'some enbodihents, the sane

RNA P W hitlesib r Inseme mzbod@mﬁﬁ;l differananpionssmomgsise DNA-dependent

t d t d
DN BbiY et s R R e AR R it ¢ 2"
[016l9p0d| rrent genettl fthe e@dyines REsd R She MBMIOLS EndVSMpsbeRRAS 8Nthe
ynerase . activi t%/ and DNA- dependent

mVﬁB‘il%ﬂ}O&@eﬂO&@fqdm subsiaptial slesradpnifhpnucleigpeif spmpenents of

said methods and compositions.

Reaction conditions and detection

[0170] Appropriate reaction media and conditions for carrying out the methods of
the invention are those that permit nucleic acid amplification according to the methods of
the invention. Such media and conditions are known to persons of skill in the art, and are
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enzymes conpri se RNA -dependent DNA pol ynerase
activity and cleave RNA froman RNA/DNA hybrid. In
wa oo di ments, different enzymes conpri se PCT/US2004/012779
DNA- dependent DNA pol ynerase activity and cl eave RNA
froman RNA/DNA hybrid. [0169] In general, the enzynes
debtrREd iflvdrid8s PRIIRAGESHAAENGS TP Pak 168kS 5854 516 5f,71tf6\/ﬁ§33t, 5980,238;

shoul d not produce substantial degradation o
5, ¥a761 0G5 ; SIPB18NnT,654617; Si69,7661 Hé8 78 ¢,399,491; 5,679,512,

oo RO BT OB B Bt 2 B P AL TG OBt A oo
buffbis cah elsoBt hesdsas Qér(ljg 4sBe b¥@VohPBndfiLark B@ﬁﬁnﬁimrz to enzyme
permt nucleic acid anplification according to the

copperadsoighe metheds of/tha inventiorsuEle i i preferadly: Gomy abowinsto about

e SO TR R
9, mtbmbstairéferably it Abag 75 £0.abbad 8.5.NUBs reactidmEdifiin can also include

.5,716, 785, 5,130,238; 5,194,370; 6,090,591; o
bivglephgie] gons suag Mg 7 or YIn' Gt 26mal epnagitatign of Gegings fu is within

R B A 5 i e R A B tom

The agactibs mebmnusadiissintlodgothsr dalts, socl §eK Ct oriiadke thas cattébute to
non-inhihitory to enzyne _ conponents of the t hods_ of .

the tRtal iqnigsften .Ofﬁ?emﬁﬁﬁ% Eor eralp e ?%ngﬁpgﬁaﬁte sughagKCl is

préi®@bly frobd abd® %0 Bh&t @D 8RN, fhbRPrakrisly ﬁo&%b@ﬁg’c@ttgnaggut 100 mM,

even nore preferably from about” 7 to "about
andrpwist prefstabhafiom abooird wiebout 75 BM. ol laboattiod. iedidinean further

. cti.on diu | sa includ bi val.ent netal ions
in RN EEBILARE TR TS dorniier Bl ik Elfoadrisons Bl that ae
nof i€sgrdl @ thelabi@bity & thé EMiyie dolifohaft@ef ME nidiiyis28at additdis
to about 15 nM_ and nost pre erabl?/ fromabout 1 to 10
€

inglyde pratgins sedicasi B rpaictilated BS4l, soglerspndbindingarotsias (fr e.g., T4
. , rj .. th
e R T
thay Brescapatile oSmaintzdisingK€hzyinse acpivifes cabilyo b moludbduSudh reazents are
nore prefer 0_to .about

about 125 Ly frqom abou .
knd8  atta D SRTBIE & A2t AP B SEHO > RBasiBbget dass ot
inHIDA thERRHiRAGK thO RNABAL HPl G inftHE %n!%tﬁ{?d chil Ellss::t' ?9 il W8S aspect

that could affect perforfrance o e anp I cat1on
of theauethedsof theunvertian can eccun et the sareg pavaryogtitrepaatiniesi Pyeferably,

f t . t f. th t.hods. .
BB ieh AR D B e K PReO e P s gy and
seddnd prifieR gt tEnstdr ?Bﬂud@ Ispisthekgs RERL Bdirahl @[s%)ﬁtc&nentj—ﬁre performed
. gene 32 protein), and non-ionic detergents such as
isofmszmaldy, Which ayeidsibeeanbessonssidrnaesyriing prog¢sat The amplification

I f1 oajnt.aj ni tiv:ties C also be .
R DR oS a2 G Bgenie
(préxpen) opthic Eime:ntiamtoRNaﬁ@nﬂlﬁlh ipblyhﬁd&le?t&léﬁﬂd@ﬁnﬁm aﬁﬂeﬁ?ioﬁ b?ﬂucts, and

does not inhibit the actjvity of the RNase enpl oye
that ot pibshBe! aihiisthe BRIt O thfepzympy caploued. Thstiemperature
cal'Bd HAHS rddbe bHE ¢ RY ALt «?}" (?,%Bo@%ué t?hb&lﬂ %56@%09{ 30°C to about
varying t eratures. Preferably, e anpl rfication
80¥&and Roms 37 Eatotdbout Z°Cy, priner extension other than
[Olt‘ﬂf €O npﬁ%llq&o%l %rqging and/or primer extension and/or isothermal amplification
can be conducted under conditions of reduced stringency (i.e., permitting hybridization of
sequences that are not fully complementary). For a given set of reaction conditions, the
ability of two nucleotide sequences to hybridize with each other is based on the degree of
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second priner extension product synthesis steps, and

strand di spl acenent) are perfornmed isothermally,
wokiogloawvdi ds t he cunbersome t hernocycl i ng pr oREBES20041€12779

anplification reaction is carried out at a

tenperature that permts hybridization of the

RbleSRRAGHEG B 5dqueh i | fie fraction of
oSSR G5 Pl P D300 e o
magohdd cohplemdniasy medeoside paisant Thel thgreinnbliebtidestiie gaveh isequence that

of the enzynes | oyed. The tenperature can be |
st PR GA 10 Grhe SSHBre e SBeant 8 cos fipah be &
hytridiZHoM tand @fe héreaP&Hic wiDbe th BehAROPM th fifo sQuakest Conversely,

75010&1017'1] Random prim ng and/or primer extension .
thedpwemihe sigensiyradithesgoptitions for hyhridigationp thedowentbe eemplementarity

LI T N
prifeét hnd e MpRkepafindleotide.FDECr8asgll ¥@hgERly i9 hcHi®Rd by @Ry one or more
conditions, the ability of two nucleotide sequences
of thg felaywing; psuging thedgmpeigivie derisasing the raftip efroselseptadowering the
/ 3 arit
bl R R0 CTRIIM A, o AL o
hythidigddionnedckion hreacidelgrknotvn an@ pablésied anihk aite St&fyr example,

SaRlipa At (RD) o i SOHDF LA arr oL SR dGaiahugitions are

a,lsfgI ?Eor\{i%ﬁn,sé % !n T'g%gén; 563 R ﬁﬂfz'aﬂl&? VAN {?&ﬁei% gxrcti%l;robes, Elsevier

zat | the nore specific w
SciencedPubdiisiodrs BHé. anddlredauled92 e oni€ntnpie 13eA Probet Feehhigues; Academic

the strin C f the.conditions far hybridization,
Prisp Sart Db SCHE o gp Bir Rt coptat st Jenetit 5B yatan of factors
kn®eh WeRB aktNRr Byl el 18shtR A She Pagt RAA ONW N A) 8 fémer and
.conposite prinmer and tenpl até” pol ynucl eoti de. ]
pripet bisdingdegion phige nbigonusleatfé tempdatbyasare)l asrike emcensragion of
.of 1h L ow,ng; 11 cing the tenperature, decreasing
P rl&ﬁ%&%@telfng’i%? p%lgg%clle\?glﬁ?sé, ?ovveri ng the salt

[01Fancent r &isbfin as AidcdnRrenibhtke uséouttr cbadiioddtait drdede@adle with
or reduce the stringency of a hybridization reactian

DN golymgensy athabiringon ridapiclespe actvify: fidnggney obbridizgtion of
cm??«g%g;pﬁnnermeggé?ﬁedﬁdybalfegﬁg Prmpeditfre! JF S AR, Examples of

supr a. r at1’on conditions ar
relatasbequdaudnd @ctluds, (incorder, of Tngressseystridgady): hydubbtddz@tiporatures of

PRl | R D 25620 AT Sorl ct BRas Bo Bl C. o 1ot ©
Ac&ﬁﬁﬁ&gﬁ li‘t?%me“&ﬁgﬁfﬂn@ms,%oﬁﬁ)%si%ir%%@ﬂ%on@ﬁ%ﬁdizﬁﬁﬁ occurs at a

hybri'di'zation conditions chosen depend on"a variety of
reduged igmperakmeniar ¢xantpheat50C -B3C deloawedattihaibatenyatineraased

t N DNA,., P of..pri.mer. and riner
teniBiis it O e RGP ab R B Rl SR s uch as
abe50°@s ThReme embeditieats| Rmpefaturbiid iBeastdtht 5¥ITRIcAIngents. In other
mBol_ynucl eotides. [0172] Insofar as it is convenient to
€

adimepts; epnpetsiar 15 Siftedifrem low o highprmpasttareni th  DNA
ner a Y d C . .
03] N Gen e Bt e Riad kRIS BT SPa AR coside,
triphespiordsy thhi ed beyenpldyed ifmgsyhitiegie bathépeintd eklefsioepoidiucnin the
L?ﬁ)gn'pl s .of relevant condjtions include (in_order of
mefhods @bl igvestipn pgareyifed indbepaeiof fromyapisrabheabayf S0 to about

2500 pM, more preferably about 100 to about 2000 uM, even more preferably about 200 to
about 1700 uM, and most preferably about 250 to about 1500 pM. In some embodiments,

a nucleotide or nucleotide analog whose presence in the primer extension strand enhances
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approxi mately 15C, 20C, 25C, 30C, 37C, 40C, 45C, 50C
60C, or nore. Accordingly, in sone enbodi nents,
W@ ovpoi4te prinmer random hybri di zati on occurs BECT/HS2004/012779
reduced tenperature, for exanple at 25C - 37C,
foll owed at incubation at increased tenperature(s)

spikabe i LY, O e s s
coneenpienad A, £G basepairg} sdneltdSIC Suak nectestide. or mnclodtideranalogs

inHRk 3o TR0 Sae 4R Hgtlfed asi all of FanchiAl: et e Sl
[0EmR| 0gs, Thu6hgafcleady Edsinehils @9 fiednpliichPHPRRORING Sf the

. that can be enployed for synthesis of the priner
inventiehaie gangrlbincaxsedsiof theenunthsr hbieged huelbie acidsequenonto be

. ' in th t of f i | y. about B0
e UG by PO S RSB ROR 102
102000 18, 16V 00 Proines Beehenabbiiankomicldd Bcii 0CoRPEsiHe pHARS can

M. and nost preferably about 250 to _about 1500 M In
ea@bb?elﬁf@ﬁ%%fﬁ%?gﬁ%qr at Jeapfpbpiciny @& ther foHawinggoperatratienso §0 nM, 100

r [
B doaToss e B, BRI LGSRt A RO A6 Bhpacs
fretjhencyg aind/ndpdsition ebcamplbsite frimedydiidigatiars eGamiallynihctdasdd primer
i s weaker, than conventi onal AT, CG base_ pairjng) is
conqeRigHpng inceepsrd Feeicasy pHerger hedization) cApbrygEimers can be
T 2
D X o8 AR AR oD RLINE LaRenPARES, A ut 2T ga about
S0ulirplonve A0Q@ nk, abde SEOPM, bauwtli wv, abeat?.b e abbutt JreM, about 10 uM,
invention are generally in excess of the nunber of
OTPQF@et nucl ei c acid sequence to be anplified. They
[0x7BD be prpvhanbREmaROomhE f&re%@lhg L&RpbneAROIE aditM sRhultdBously at
follow ng: 10, 102, 104, 106, 101, 1010, 1012 tinmes
the igRiatipn ggihe amplifiegion pioessei ko aaether entbediment, eopponepisgre added

. [ . or.at |.eas n

i G P S PR g B o

requied andidd pe&nﬁtelﬂllmy, thé Hﬁdbliﬂéhti@?/lreﬂdﬁmOSﬁdlﬂg’?é}idﬂiﬁE, some of which
concentration al sg i npact requency .and/ or position

aregot %iqaegﬁ Feaddy lqlﬁnﬁﬁpﬁbz &PPAD otElimfheyrt. The enzymes used

forl eleRAREHaRpIi i on SODEAAS LAE ABhddRIOF ARSRE DR WEHENIded to the
of primer hybridization."Auxiliary priners can be

reagtigingdureatithetywinr tothedtrgbtoastciadmd tlermhyratidn dtépe following the

RN T MR
de@RRiktd by tH¥ir th&ridl stAbilisMnd/@TothER cBnsidPdionk khBwRBfthe person of

enbodi ment, the foregoing conponents are added
skifliiprthetasi b dkasg embodinieats; tierpastipe pontitionsend wpmppnents manbe
valedeEwSen th@d&fé?érﬁ?é cfodi ment, conponents are added
in any order prlorzﬂo of after appropriate tinmepoints
[0XF61 i ng t MRe amplififdtoatprauasiiaadteStoppadat Vagiaus filepand/ 4id
permtted by the anplification reaction,. Such o
resiRe B lates Himso meicbimapiat campercaditeilendtisshpy & persareof skill in the
art] ORiepbBPRh Weha VY réhdBE! ShoBfte Binbd hythidiARoR " Another
The enz?nes use of nuclerc *acid anpl i"fication
timgpaiot Biahthetend ofi eandembvodposite privaen hybeidiztion amhconepoditapdimer

to.the . . . . . .
extension product synthesis. Another timepoint (in some embodiments) is following

cleavage of template RNA. Another timepoint is immediately prior to initiation of single
primer isothermal amplification (which in some embodiments, may be initiated by addition
of an enzyme (such as RNase H) that cleaves RNA from RNA/DNA heteroduplex, and
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reaction mxture either prior to the target nucleic

acid denaturation step, following the denaturation
wae@p/09ais8 f ol | ow ng hybridi zati on of the pri mePCT/US100€012779

target polynucleotide, as determ ned by their thermal

stability and/or other considerations known to the

BEAPIDRA pothbrhsd) ! Plitnopdifl it BABRE of BPRLSR Yimer difonsi
01Dr e§C?I on dt étnjlaso sA'gHglecclmB r%enlggle%ay?ﬁ e Q\éarl el?ime Rension
prddatmathemhel\@t}foﬂe farstoppeadche mastlor{s@jlcﬂ&jovﬁﬁa the art, including, for
ex Ll fl {l% eé rlgllgf gé}ésw&cag grg}%qt:rg t%@ 1nhil %%gl?oqymus e activity or

heétin@&]@@feﬁ&tﬁm%ﬁkﬁﬁ@ td £RAPeYathrd Gt WEdtRA s BY efyRfRY ?\Q&h@(ﬂs for
inthe art. Onetlmapomt is"at the end

resrlenmgihe mnp@zsl arealpe kmewn hlytbc i ineluiliog, foapxanipde, ralsmg the
. ) ; ‘h
ten%éfs”‘?ﬁ%! St Bt D Bt BRI BRR s ol Rt

repIeHiShNgsA Sestr 6??@ lefell @R RL odddi BBy For inftiation of
foI | ow ng a@glge of ten‘pi ate Rln%\l(g\%gAng?her t?slrrepm nt

a sfeg (fqmﬁ@ndseadﬂltm o RNage Hhand/ N4 petymdrasg|te inifigte thersingle
prlhn%§ E&l taﬁ‘g[) kiagtLo%aphg(gy?f( h%ﬁ}odgn Slg %mfgns %ﬁgﬁg}%ﬂ{assme or more
of ﬂahl&sﬁlpbl)eﬂtmﬁth@ feams iFPplehished HRiY tONA, ckrefbﬂmﬁlg phepesumption

and 55 WD 2004/ 092418 PCT/ US2004/ 012779, optionally
of ?bﬂAe%P%eﬁ%éamp Brib P13 P PSRSEBY Ht Teplenish theheo it primer prior
to ? gg f%' e ﬁﬂ&'Q%tﬂé?mapﬁlﬁ Sillllﬁ‘(f( atio Péa.@ﬁéﬂ ﬁ 'thel\é%}r{é%ﬁ‘lposne

t stopping the reactions ar nown I n t art,

priinec istuginggysed.oAlteraativahy, éhe wactidnngntbh @llowed toi proceritl Xi.aly feom start

ratur that i nhibits enzynme activity or
toﬁ@é@‘ﬁ@‘? Pon mxture to a tenperature that
[01%gpt r OyS TRA re%@tmn H¥RI1BRES td ceerd%ﬁmuﬂ Fuﬁﬁk%tlon of intermediate

reactions are al so knomn in t art, inc din
copplengs, &or examplenty remeve prmpe rl%mdncés @m betparified gt vamus timepoints,

o o R S8 BT B ST e nd o

forhréige Bf {h8 eoMPRe $BAIDYising n RN AN A @Em@f hetﬁ‘o&ﬁlﬂ@x (Afsther
exanpl e, addition of RNase H and/or DNA polynerase to

tlmeﬁpw istab theread of Fgrlem coppesite préBeHELHAIZaEMHI i fi cati on

[Ol%rse of TBE QetHRIRAI e mﬁ}gl%ﬁc%ﬂ@ ?f&&ﬁ&' 1%&0&1\7@8&118 bresence of
nore of e conponents eactions

therteygeestigaired. Quantitativ aml*y,smos alkofdasiMen g)ltdmeartcbmdnmt idetaction

f th t .F t r
el e P BB e A RSin 5. S G55 bR e
am%hﬂ%f%rwdcﬂﬁﬁpﬁfﬁa‘dtfﬁﬁﬁ HRdst %H%lb fcb&éﬁﬁr@hnﬁﬁﬁﬁ&\lvﬂ Bm'ofmttdi‘%

sane COHDOSIte prinmer is elng used ternatlvely,
polwn@clccésd@tcpnﬁalw taeget bdquanet tpcthqoprod@cé of ginpkficatibn ofra reference

sarp i o e el b B BalbG Pt 6 ardASequence, the

amPuit Jfitarabt sefuedte inthe tededingl€ cardy dk@M@sed. f or exanpl e,
to renove primer. Products can be purified at various

ti mepoints, which can be readily identified by a
t. One tinmepoint is at the
Co@%?%?nso;nfﬁtsjz; cg}rﬁglé{vg'? @{corrpl ex conprising an RNAI DNA
[01[5’8] tial Matarventigyl A0 prénidehesmpasitimebnd kitsuset i the nediliods

dom osi t rimer hybridization.
descrlbc—:ciJl ﬁereln %%g.%ompos?tlc?ns may be g/ny componentgs), reaction mixture and/or

intermediate described herein, as well as any combination.
[0180] In one embodiment, the invention provides a composition comprising a
composite primer as described herein. In some embodiments, the composite primer
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[0173] The detection of the anplification product is

i ndicative of the presence of the target seguence.
wax@andet | ve anal ysis is al so feasible. DirecPCHON004/012779

i ndirect detection nethods (including quantitation)

are well known in the art. For exanple, by conparing
corhfifes RN p&itioR b (ARBINA BrifohOTh SndiisonitRBh L, the

cont al ni ng an unknown anount of a polynucleotide
comspasitaiprimey cemprigeg 6t- and GUEMNA povionhwithrad thasttone fintervening RNA

lificatiagn of a ref nce,. sanple that, has a known
pPorfiiin i ot misbdlimesfin s BN kAo Gk B SomEriile PrwmsT AR of 7 to
abote 90 8€l6otidel Bnd HEIMNIA pRftion@TUIRS conBHRE BBmeRcdiBtstdabout 5 to
sanpl e can be determ ned. Conpositions and kits of the

abquih ¢ nu¢lestides 1 frostiliatheri embedinmants, diesRN pripviietes! the composite primer

co b and kjts s i.n.th t hods scribed .
cork BB bl e Ao Bk LR R RGBS B Ste primer
corsB&CAfiabButT totabber FlicRiotidésn I8 kome babedidRAE! tHe@Emposite primer is

herein, as well as any conbination. [0130] In one
selegigsblipmdlrg following ¢omnesitoPripeisviddes a conposi ti on

S ' k-RBI b erein. In
G OC LTRSS RE 18P REID)S
CGIMAUQUZAEG ACHUASA00H ATHAACRICAClTR3' i(SEQ IBMIN®YIA wherein italics
portion adjacent to the DNA portion.. ]ln another
del@ﬁ%%r% Jel gsied "dodgneissdeopribearcledifssi ses 5' - and
iy NV PR SR 8 A8 SEA0E EAROAR, Pl o
comprsite pritrer ps deveribaldreséint ad efixiliatyopriradrs for 20ample, a population of

o e SR ) Do B s OB S sl
frohlthé Fdllowind B&hp &L peERAtS-GACEGRNE (G LR CIC dAAGdTAGdT-3

osite prinmer consists of about 10 to about 20

co
(SEQgIBé\EQﬁl)i@Qd A GUAE NN G614 @ UdC UG dE shysibisiQded T-3' (SEQ ID

i QRr._.C [ f. out ..Z2 to .ahe | @0t | .
NG, Wb R P lorP oS ek B PO oot PR AR MRy
[0182pm t held ethéosmamples ofip @SichitorPpronies a cdmposition comprising a

GACGCGAUGCGEUCUICACAAAGITAdGIT-3 (SEQ | D NO 11}' and 5'-
cormﬂem@@w@m@eﬂ@wﬁm&fra moigtyeapapls atieffpgting

oA AU oo ARG HEmans it substc i

prepxampedsic adié miorvemdysoin prmo exlbedimentsihe sbmiposite primer is further
C risjng a .co Sit r.imer .as descri bed herei.n,..

by S PeR PeSesit I Pt ot R ettt Apigh o ot sgliments, the

corhposite PiaRe i IBHAGE FolxaiBleDy derfvaSARE (HRMHRAHo SRS rfmerlwieh a

conposite prinmer 'is selected fromthe foll owng
deteginlplo ity uckras & labsl, oGrnDGGEY habaa e wediedihy airmayakntly

] : d . ) ) )
attds RS S SR SR e s doseritedigrsin,
[0188) 2) , WhestherexaipldsChe taRafiéh probidas edipdsititesconipiising a

denot es, deoxyri bonucl eotides. [0182] In other
COTERRSHS [PEELCT ARGORNIEARTE G HPDIVY RIAEMErase #p sB7IMbat cleaves RNA

o N A Ao R Y Rlerl P g B o

hexamer primers). In some embodiments, the composition further comprises a labeled

dNTP. In still other embodiments, the composition comprises a non-canonical nucleotide
(such as dUTP), and reagents suitable for labeling and/or fragmenting abasic sites, as
described in U.S. Patent Application Publication No. 2004/0005614 and Kurn et al, co-
pending U.S. patent application No. 60/533,381.
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attachnment of a pol ynucl eoti de conprising the
conposite prinmer to a solid substrate used in

w@e@pasi4ng) nucleic acid mcroarrays. I n sone PCT/US2004/012779
enbodi nents, the conposite priner is further by
attachnment of a positively charged noiety such as an

[O%el edI ITP g%&gé%sﬁqiﬁ%é@é&e” gl?lsfzo gg?(ﬁcéeli a{c@rer%gs'sfﬁﬁﬁ ﬂ réferably.

in pruitable wiffeh a detectable noi ety, such as a | abel, or

iety hat can e covalently or non-cqvalently . .
O8] o heat T8 HyeRBguriso bRuEeStoEinser Compr G e apmlification
prJdtths Rigscribes Béehe %J&@fcﬁ‘ﬁgly, thOMR3htidn pro¥iaed a }%&ﬁﬂ@io%%f DNA

he invention provi des conposition conprising a
Wh;@mm sonies grrthereompleienirod adargntﬂequeﬁcc, mfnme;mb@Amd by eny of the

at. cl eaves RNA
o B P iprp e orPhRBNEE o FRR B mpation also
indl@ded @fmpbeKEIFRhd RA GBI cOhfiglrati SR Buch kb acth e BE ﬂlesé Pébulations,
conposition further conprises a |abeled dNIP. In
whigh may be herpogonpensi (pasme ss,equerrc@) ehgsegancovs ifipentsegueace).
, r t .
Th@&:rh %EPHH]#SCI‘%X %%yee%gé r %&ﬁé)ﬁ{”grﬁeh fr %g%ecrﬁéﬂfcgsd’%scnbed
hemin. described in U S Patent Appllcatlon Publlcatlon
. 2004/ 005614 .and Kurn et al, co-_pendi ng
U"?fél ent ap PP FRmpeiPngste grnerly ing suitable wshmabﬂwzh flapy can be
§%PQ, 0
in P itz B %%}%bg% U{elgliagﬁélgg@ ggﬁ%%?*%#%b Q(@.Eous Jg]edla (such as
purerwaelsnrlhuﬁ&tsa; buffer. [0185] The invention also

vi des 0Sj.tions..co si ng .t he i catijon., }
OBt o ThR IR REIET T faE bt gt AC methofs oL e inpention.
Ac@ét@iﬁg‘lj}e% \@n@?ﬁiﬂkﬁi‘» bl‘é'br@sfldm sultbpie ac%‘a,gmgo The klt@fnaﬂf |B@ used for

npl enent of a target sequence, are produced by

anfaﬂlge @fmm@f H@ttﬁ@ﬁéesmh@rh%@d, amér @dcnrdémﬁly,anmtmn gnsgructions
a% ne %% Bdrd &e[hé) fb?l%%z% S&se(s: orrnl? hodk 0?%111&)2?}0%% ﬁeréo%pulilg Sihicleic

I ons and van

acﬁ rIiiL&Mﬁc)n diiectibe ﬁlﬁclludimghﬂdthm?o.f geﬂd"lylﬁhg)ﬁ&éf[eﬁﬁmng the presence or
hom) eneous (sanme sequence) or het er%%eneous

ab E(GGFff ?%1“ EHHense Qﬁ @ﬁ‘iréﬁt qupﬁg‘@gng) 8 pedUsRFOHINIgERpt @éepg.mylon of an
%){u&%l &4 l{%ﬁféﬁ%%lg g% Qﬁﬂﬁaglc af:ﬂ%ﬁllﬁ%ﬂ%h%ﬂdﬁmcroauay)

scrl Rerein e conpositions ar
compmen‘wd gqnomnc hytsidizasibh eandetiaraoterizing hoclgio at:inleylsmg mhebemplified

nuie o o it dsneRisddyabe frediogs P e Redion drthodhag Exigession
prJfonfgeill%iract[\Q%B}ldfmﬁ’oﬂ a{h‘decﬁé bl‘?:ﬁaﬂ&ﬁ@ﬂ/ bEGSb oS siftfactive

carryil ng out he net hods of e i nvention.
hylmbmt@mngid)methoclﬁanﬁ reeppriog likfariss Gwlkiclh mayibde®N A and/or differential

ckagi ng. The kits may be used for any one
hyﬁrli‘dmﬁ}ogehb? {eﬁg uses descri bed herein, and,

[0E88TOr di NFhy kit9'8fthe aivlediich éotgirise Ohé OPord @ntaARts OdBprNing any
nore of the follow ng uses: nmethods of anplification;

cogbingtignppiihe corpensnts degaritgd hgedn, innd thedpBewingire examples of such
kité, J&%Hﬂée;ﬂ&mﬁﬁ {05 oPihe UGHPOAR fibhers HELABE ArB8. 1H&ome

esenc
embodlments the kit comprises one or more composite primer selected from the following

composite primers: 5-G4CGGAUGCGGUCUICACdAdGATAGdT-3 (SEQ ID NO:1); and
5'-CGUAUUCUGACGACGUACUCATACdAdGdCdCdT-3' (SEQ ID NO:2), wherein
italics denote ribonucleotides and "d" denotes deoxyribonucleotides. In some
embodiments, a kit further comprises auxiliary primers, which may or may not be
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absence of a sequence of interest, quantitating a
sequence of interest, preparation of an immobilized
woeeedmiaci d (which can be a nucleic acid i mpoi/Us2e€012779
on a microarray), conparative genom c hybridi zati on,
and characterizing nucleic acids using the anplified
sephidibl9ipaciaged. PhOEMHRDCHItE BAMEAHERY bEYabkRE ofBhRABASA. Okt Ry also
i.nvention, nethods of expression profiling,
opHensly fertherdndlydsr dngiof an¢ enmerecfitheenzymea desciibed lufrein (for

fA0 tr | V hybrigli-zat i on d methods of

bR N Slarbli PR ¥l e B E Ao Retis = D
polyinfeir-exe eindt ipadviddawott ONaaddpefiddnt BiERN@Sdepeh@kB BINA B6lymerase

kits of the invention conprise one or nore contalners
acidvites pad ayenrime capvhly aeleayinedRNAHEor enBORYINA hybrid, such as

[ r £l . . | re ex Les of . .

RGeS R DO PR LRSSy Qv
Kipsmayeaiso elmde bheor mereauitablé buffasefoe sl e/ dsscribb@&hdtein). Kits

| it ' lected f
matc}:f%g?o;%q: Sé@,ﬁ Eag)el%é ggﬁ‘g’z)%gg}ég ; Iﬁgtge-gg;r{olng{ ngc?eoe’f‘ic(:ie %such raé) EinUTP), as

i ) S $ 1), and
e e %@%@@Sﬁ%&% ?s@j]”qs%

[01§8)] 2) , wKRlmeer mart magass tiehokie can boprogided bs adsy puvetlet,disually
denot es deoxyri bonucl egtjdes. ln.so enpodi nents, a _ .
ty Qe ApdlERSY GReIpietSe B R Rissg/Riso HEh ROV eh Tragéns polution
haviBy tHeQippkspriafetol€ntalddsA82 Akt Ry 44520 PdthbdPdescribed herein.

separatel y packaged. The conposite prinmer may be
Eaghyenanpancat canbe agekagad indeparateppntalinens orcptiieomipoyents can be

' [ of one or.nore of.the enzymes
col LSl i Ll R TR e SRR
[0190] yner aTae kivNGF the peraed mBNAptRalaeichsR a &t 6MNMstructions,
ol }/mer,ase, t hat provi des both DNA-dependent and o
gelfﬁ&ﬁlﬁd\@%ﬁa@ﬁww&@hwﬁ@re&%mn@cﬁmr@gq media (aggmagnetic diskette or

opGRT UIZR) &ﬂ%ﬁhgég ilﬁftiugﬂggﬁm\é}é%s AL g\é’cﬁﬁ’l@ @%tigg'g @gﬁsmfp&)ingponents

such as oxyhu
of theinpdtlosdsivd tlesingdraioe lfedhe intemled hetleid aoid aeplificatiog @dd/or, as

Kits al.so_ i ncl ude one or nore suitable buffers
PP BTt TRE (s SR S GO O R RSP SuSh yciapin of sequence
mutAAohUd@e %ﬁﬁ@ﬁdlﬁs%ﬂﬂ%@(@%h ﬁg g&tc%en&aﬁ? g‘fcﬁﬂ_@ G¥ofRdtion as o

nucl eotide (such as dUTP), escribed in Kum et
reagentp elerithry iglgledpametin thekibl neatssary opraéilyidBthe 4%Thods of the

im0, 55 AP0, W5 i it

[0102Fi pi enliBanothyr ekarple (ths Bidd ok the hvehtidn QIndtisda cbRplek of
reagent, solution having the appropriate
COTRBORAS REIFISE P¥RBSIPHProgustad sroegd Aripepextensiomprofieds In yet another

exagxg%@,rain S L i rurthEA%oh 91‘35@38{%2%%&@ Bofifo® 6@@&2 gadrrrgo | eg for

arate containers or some conponent's can
exdnipleriemplatet Iajlymlclﬁﬁhéaf @. g:,r]?lsmhtemplatd stich yis pa1dnEOBINA bi REA
rmt 019 The kits of the inyention my _. )
teffﬁﬁ'ﬂ? Sy %Ot?ﬁ]émo% rgkfé' 89, componss PRIBELS Higl/or aygitiaryarimer(s).
0192] tten ips e8RS i i
0198 & 50 TOSES GRS or A BRI GpS 1 e, ppropric

packegingi itheigompertentsanaydrespaskaged Iseparaiclyeqt iatoine or meltiilé ng

cobinkistise of conponents

[0193] The relative amounts of the various components in the kits can be varied

widely to provide for concentrations of the reagents that substantially optimize the
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of the nmethods of the invention for the intended
nucl eic acid anplification, and/or, as appropriate,
wo e0040%34m%) t he anplification products for purpPGEESHOQN2779
as detection of sequence nmutation. The instructions
included with the kit generally include information as
redcBond tBAAREY B dMILTWRhcticB Fhidetlo®y dlmsase Tle{leﬂ?aﬂﬁ/&)to further
necessary for practicing the nmethods o
OptlmwﬁhWﬁmSlthﬁ}stmaseays on how to use the kit, and/or

roprigte.reacti gn condj t|o I n, anot her .
0P e ARG o SISk bl A D BB dssrved
he@in TR Ostengs qUnhPFRE v%@%mihaﬁbﬂﬁmhe a&elp &%ﬁ%r&ilscussed above.
rimer extension product. In yet another exanp e, any
[0195] t hes e Atytod tha gystems codeginienésmarelso ompyiss atemplatd @arget)
sez{d@ﬁ&ec Ias rlﬁe% hqré) {:le J%ﬂ% a%eenalteaﬁ nczilt%ﬁ%g%%é s ez?ptpar%ﬁlses for

petfermpihg tie ﬁrqﬂiﬁcaﬁoﬂ: ektbdRHhe [nv@ﬁNﬁs) ,Sueh ApPahiuses include, for
rimers, and/or auxiliary primer [0192] The

ex@Bhigohfatng d9viess (susd arheatipgplagks sawre@g baths)rangygpparatuses which

eff@@crb‘d a@i%h QH@EHBHe%e%S oPﬁl%Iﬁ‘&h&& deg-cgfiq ?fﬁg{é%p e mIRY¥ds of
age separately I'n one or

thmndﬂltmatar@pmlclﬂﬁbgﬁﬂltaﬁleefomﬁieavhﬂMﬁlrmMde&le@fcei fage thermal cycling

ri ous tsmthekts can be varied. wd
is R f‘g‘@f it PRHBE eﬁﬁl@pk@? Bitabde @mqes Yneludes
thesyia%ag&éﬁzx Ylaﬁ’c%ﬂ @aﬁﬁex? h&d B2 92004/ 092418
PCT/ US2004/ 012779 reactions that need to occur to
[Olg%hct i ce Thaévenrtidroalso plioyiles sadtidremaitures (wt/compbsitions comprising

e the sensitivity of .a ass

redeft PbsmneSPihith PP RE ot of Bt AR iesrgte Blrein
Exa@blee d redesd hmb@gtes hgle@iebn ddRABAI. Slﬁ%bﬁ%nﬁ)@ﬂﬁﬁén%e the invention

various conbi nati ons of the conponents di scussed

Projixss acactipp IogpreAsgmprising o) ytanserrolurrsbatiderbla aeypesits primer

SCI |

coR BB 39, £ SpLERAE! bR PR A ALES D
pobpraasat Astsdrxbed hﬁefnf atiyTofitfe térapesi prikieeaink @ e iethb @ehstion

il OF & PR o GOMBAAE GED e O A P GcROIRG i GRS bt comprises
a SVRNEA pHAbR i@ 22RPA 8 1 85 DN]% ‘gg‘mogf free }eg,@‘g&ﬁfﬁ?}&hl%'&ould
met hods descri be

of one or nore steps of the erern
alSZFlflel‘thtethmglssml enzhme iwhidntéayas RN& ﬁamtan(RNAfIDNA hybrid, such as

bl e mnth m niaturi zed devices

ROGE Y o sntpiligi e iosli S5 ¥ SRR 50 the FloWing
compmﬂelpmrﬁdmgs 280 eles] U@C@th@hi&l@&\ﬂ(ﬁﬁ%(}dm RS ID N 1); and
Bl oAnal yzer (Agilant and Calip and the eSensor.
S- f@ﬂ%{ HGAleﬁ/g%?Udﬁ? U&F@(ﬁiq&r‘\d@ Qdﬂ“ééé‘ili(é DN QLY rvdesrein

r W 4 ures) whi ch
ltaé%n%eggmf\?)g{rn?%ﬁ@%g%%ﬁj# afqelgc%gs oer‘)‘g‘(glt ﬁgﬁf “descri bed
[0195] ei n. Ofbenngiction OfixtuReatd @@crihe)dﬂiéfe@@aﬁtﬂa’@ eh@Bipassed by the
) descrlbed In sonme enbodi nents, the invention
VSRR des reacti on ni xt ures conprising (a) a target
nucl

[01@9] y pgg% Iingzﬁmtzlj1 r{%)l in ﬁ%?@pcg}rrﬁlﬁsﬂ oh%rﬁgm%r{fjs%ir pﬁﬂgf@ﬂﬂe Eomplexes
(whmh amnatermaﬂatesjl)n tENthethods described herein) described herein. Examples of

such complexes are schematically depicted in Figures 1-8. As an example, one complex of

the invention is a complex comprising: (a) a target polynucleotide strand; and (b) a
composite primer, said composite primer comprising a 3’ DNA portion and an RNA
portion. The composite primer may have an RNA portion which is 5° and adjacent to the
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pol ynerase. As described herein, any of the conposite
prinmers may be in the reaction mxture (or a

w@bkwnadisty of conposite prinmers), including a PONpPSX0L/E12779
primer that conprises a 5 RNA portion which is
adjacent to the 3' DNA portion. The reaction m xture

it

as RNase H In sone
corepiisiulg: (@re eompdsite pompositersionprodict;iaad §ib) tatgetipélymunltdtide.

(0195 oo K AR IS e RELp o§ thedprsniien ig qoplgn gomprising
a RN A/BR GG 0GBHACH D A b 68 G IncthodsRferided hegle(ijrlll. In

NO 2), wherein italics denofe fibonucleotides and

somie pibedimgnisxthe comples father demprifed 2FzonttRISA/ DA prttish

m xt ures, are described herein an e _enco sed b .
hetgiolbbtes 3LAt R ERD 185r AR RvEilr Jhe P BgeT REFR R s hon s a
coripIRR @EinptiSIAS a GORE1E Strdtde@ DN bortidg pesitRbEXeany ¢ihé Blkthods

are internedi ates in _the nethods described herein) .
desgeibed haseia. He panpembndimphissthe pomplgs hurthsrppraridses gsecond 3' single

Ccal . . . ]
so 3608 B 3 fp SPGB . FRHEE5t o By B
corqipiising & Y Gedle piedndad DINYOpdrtien sdndabyly cangbsitd primer hybridized to the
, conposite primer, said conposite primer conprising a
3" smgleyirandsd pPgiRnand an RNA  portion. The conposite

primer may have an RNA portion which is 5 and

adj acent to the 60 WD 2004/092418 PCT/ US2004/ 012779
Mehodniingahte aoplifiéeticamneetheds evbegpmsitians ofitlednvapfionhe

[04931/ ﬁgtr | gi‘plg }Spseﬁ'gﬁg Bﬁ’c{)gquago’csﬁg)ﬁr Iof kx?: q%ve%ﬁ?)@ getnct?erq%gg ifcgrea variety of
pulPBbasN e} f@pb&ts of illBdARIn, hidtheals oPRRIAE beid kAR defection
_conplex of the invention is a conplex conpri si gfgf a
(inFpednpiucthedstof gendimingodupineningsheprasade byabsmcestt asaguence of
o SR DAoL RO i it
(whieh esobphedieiatcid imawbilite® BA a nhibroffhy)aoah@ati @X@npins

the conplex of the invention is a _ conplex conprisi

hyBridrationpgidechatacieriging nprlaicrskdsivsine shornrisiedppeleisacd products

G ei | . i . id
o P8-TB IR ] OB EREGH Pt o
seqenas dedhpe gowh coding anudrherdiexaapteapts), hed dongiteizatén of splice

the invention.,s (a onpl gx canprising a 3" .si .
varlghf NGO pngRe e, SRy by wreanp oLty fefhers of Sbftactive
hybydzdidinzed _tﬁe%r&%@atio?f of Pratk CorSlubBRIRE hpBHidiz&bn, and methods of

Met hods using the anplification methods and
prepering Ebrarien@vineh eandei it endfar difeoajiatiydridizphenibraries) are also
decolg?c?siti ons of the invention can be used for a

R ety of purposes. For purposes of illustration,

nmet hods of nucleic acid nmutation detection (including

nmet hods of genotyping), determ ni ng t he presence or

paring nielgicagids immob strates including & mieroarray of

178040 A S

” of , reparatin of an immobilized
nu@i%%‘él Els aci d
[0201] The products of some of the amplification methods of the invention are

suitable for immobilizing to a surface. In so far as the amplification products of the
methods of the invention generally comprises a mixture of sequences corresponding to
sense and antisense copies of \template polynucleotide, it is useful to immobilize a
population of sequences generated by amplification of template polynucleotide from a
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(which can be a nucleic acid i mobilized on a
m croarray), conparative genom c hybridization, and
W@ h@raees | zi ng nucl ei ¢ aci ds using the anpli fPedUS2004/012779
nucl eic acid products generated by the nethods of the
i nvention, detecting and/or identifying novel nucleic
defiddbouRBYLBNEREA (SRR BSmAARhe QI RPpubhiof 3P SRGIRSIL;
transcripts), and characterization of splice variant
organtgespceidic templatk$araxbmgle, thie D0 ©r BN A rpspesidiconruses or other

B T SR8 B e

ImBioBIlized a@plifeationPpodiet Megthefbe pﬁf&ﬂ@ﬁ{m&%ﬁehg@bb@s_sand the
(which can be c and/or_differential hybridization

hybridizationsignalsrcan b sompated dior Beamplrearhigundfilizadepay oh genomic

pof 2 DR SrTRORL A RABUIREA B BorgbBAALAG B v
or P oft/irtides) maPbé hiicdabt BBessMmebitadshopretdnee bindentity @fa paogen
.Ssuitabl e fgr immobiljzing to a surface. In sq far as

withirea sl f eenefie magrioliuRich aprys Weuldrkerafas ingtiseapresurveillance
wl BBIA03,E0FY Bl USRI Mhrdl st pesces
Polymecipbtides npayl berisudited frothes, suspeciel sasgle) labiekediusimghany inethod known

o ) S S 5 i s
the ety YReHA4 iBA2H480n S8h INETe ALY 6€idERItY of a %o%fn BRnt in

froma defined cell population or a single ce
sarpplgpnlysmelspiedsi. fi ¢ tenpl ate (for exanple, the DNA or

O AU o o G 1
suthceeabeh sRgde thede, €81 h@gﬁ‘glass_! ﬂﬁﬁm dfeigl,%lﬁfméﬂéi b@l@bﬂogﬁilene,

roduct may then be probed wth different probes an
nylopd polyppivlamigdatiiecelplpsalos othanmpteriglsrpar ed. For

mpl e, ' kL g . g i . e
T huci SSlreiee isdes B A PR BTN reashime pueigped o2
solivbsubysaith sgdidsauglissalida Ong msthod i tognautporate modifisksgses or

essnent of the presence. or identit

d for,
an%?gsatggaq%ﬁ%géﬁ oty ﬁTaﬁlséaE%?%af@Fh@EWéP POk wpiraip, such as an
amHCtoRp, aNSivIRH of aRGnthe é’i‘%ﬁ% bpaﬂﬁﬁﬁﬁwﬂgpbéim&argei into
an gent In the

inidentification of " a pathogenic
theeanaprlifiedfnugledti asedss dhe atiptifedtion fPoduch ischemtdntistedmmigh b eolid

isolated froma suspected s I | ape] ed using any ..
staBRIEOHER 5 RefLask L TR SO Wy AT A beecs 2afe Bitive group
whidh @1 folli@ cdealestlinkRvigd the r&Heale g%@F et YA thel iadplifieftiohGroduct
the array provides information as to the presence or

and begemergpvalently pitachedyerthpglessethide; Mispggapys comprising the
I | de L fi j .

o041 g O NBATERTSIL 1630, v
apphﬁt?toh aliﬂaa/ldélﬁfdmtldﬁted glagei. slides (CRIY {Aa&;i:iat@i, .Ii‘ﬁ)hi;tsn,l(’l@{p aAmpliﬁcation

ol ystyrene, 0] ro ene, nyl on), polyacryl am de,
prq%uﬁ%&e%bf wased on pth%%éhyméﬁefyi ghdes, psbprapessid aseayding to
publBEEA bRER S &chEdd &t KB | Mark D08 dei TOK A1 TRENDE90614-10619).
nuclefc acids'to a
Arrays can also be printed by robotics onto glass, nylon (Ramsay, G., Nature Biotechnol.

(1998), 16:40-44), polypropylene (Matson, et al., Anal Biochem. (1995), 224(1):110-6), and
silicone slides (Marshall, A. and Hodgson, J., Nature Biotechnol. (1998), 16:27-31). Other

approaches to array assembly include fine micropipetting within electric fields (Marshall
and Hodgson, supra), and spotting the polynucleotides directly onto positively coated
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solid substrate such as a glass slide. One nethod is

to incorporate nodified bases or anal ogs that contain
wa@20miog4ys t hat i s capabl e of attachnment to a sPCT/US2004/012779

substrate, such as an am ne group, a derivative of an

am ne group or another group with a positive charge,

¢ . Cf i cat

DS S e S R B shOhlso known
in e att, agdiscleped sshtgl: i/ serw.auhil.coming.comanéd with an

er reactive gro whi ch [l forma
hﬁegd%é\ﬁaq??rﬂfg})#g YWihe reia\ét i 8e ;Poup IthatW: s on the
[020ap! i fi @b artRydaet fhking M cloaRRyHEs @waah(ﬁ@ﬂlgh-a&ﬁsﬁghed

to the glass slide. Mcroarrays conprising
polémmlwtld@arram Brcbma@@%ar@ knovge foir appid damc@ttlcumfrpgl}anucleoﬁdes

RhE) 5, ABPsal 08 2 e GO PRI, Oy PRPRIE g
mlu@a@mne g 1%y madiing (Vasiessiafd Sophe@UNLS Aal. Rés. gwmi,s ,0:1679-

onto the al dehyde-coated slides, and processe
163)c ey kg be Bsedplimpringinle, 496 3¢ setgd ebovesameiyae ef arsay, for example,

dofHI86: onuq'éfll lﬁ%ﬁﬂgat?’&ﬁ me{ﬁbr eycogﬂ(gl?ﬁsegg’ﬂ&\gg;e% %Q@ﬁ%

Arra cs onto gl ass,

recngﬂuasd lé}%lrwgkﬂleﬁ in tlﬁﬁmwery&nwlaﬁhay@ bvill fred@8lybe preferred
16: 40- 4 glpro tson et al., Anal

be@i“%"c]i"ﬁ@rh 93 i‘?&‘@l and silicone slides
[0 j()ygrshal pﬁﬁé’dﬁ(‘ﬁ tldésm }L\@é oBtePuOh SO substrates

98) 16 27-31). her approaches to array assenbly
compnd;lugipa}fer,@sm Wastioi paystymene, wolyipropylineciylom, pbbabxy@m]lde

nitE s Slietani PRgtonshrt subbla Bt shtirialids euin aver
of B9 ORI PEIISRICAI0 KV Seguhd @991 VEBNOBSSRulGCAS

t hose usi ng ami no propyl silicon surface chenistry are
[0Z9650 knovt artagi mwéwsemlﬁgd %ﬁ siFfoodigwnsipnal matrix on a planar

sul%i %f% cgr }1% 9}1 él[f&aﬁ?lmb I}ratlcflb%ﬂlins&%pl rﬂds fibers,

tape§) r’thnml@, bends;i parﬁlﬂést aySotiter Wllmlﬂbﬂl@'léﬂ eylinderssint iny other
pol ynucl eo{) e ar rﬁ .. Techni ques are known for_rapid
ATERETHSIE FBROISAOBIbyiiraHer i %egectlemogmmml@%ule&r In one
em@b&iﬁ%ﬁ@ﬂ’l% %u&tx@teqs L@cdH PPl hﬁe-ai]troﬁg)%cﬁt%%) are St Eéd is magnetic
for making mcroarrays, €.
bez(dm pMCEanﬁnmhmemnbodmcnt theisdlsd sst’sate @dﬁ@ﬁﬁs an optlcal fiber. In

yetgﬂ%:péag79_ B%fﬁl%gﬁt’h 91%& {fs gtlcgpf pr§ ucg[i? Ye '&é%gr | nq? glp hule éugase wﬁnn a

capil1 8/ SviRh, 3 fivh, QOinkvBFilickZwith GR3pER iP4 8181 tfaeéﬂ d be
used. However, as will be recognl zed bﬁ those skilled
e

[0207] t he aArrayyeey alsrdee|comppegotpptticlesy wghenbeadshdhe beads may be

lab@feﬁfv? {hrt?lg fﬁgﬁg?&J ﬁﬁ(:oglﬁ%%% ogl 7538 Iagrrh é%?@?%ﬁ%{t%%ti‘ tﬁ%%m%léﬂed

prcﬁ]poﬁstaﬁd amsddtionl tab¥], mmbﬁﬁﬁat ®&fes of Ofipf Iabéleg paper,
gl ass, plastic, pol ystyr ene, polypropyl ene, nylon,
pol yacryl am de, nitrocellulose, silicon, optical
Chgll B%{“lzg{on%)ﬁlﬁgﬁ%,rmd%w table solid or sem-solid (e.qg.
—tnin rayer ofr potyacrylam de gel (Khrapko, et al.
[02DISA Se qué&he emplif@tipn piodiﬁfs-db%ﬂedshyr thametho[d@ 280the ni\n:ntlon are
be. assenbl ed trix on

am%rﬁz{h?%}q}ﬁ%her characterization. a['cﬁe pro ucts of nl? nnsilet ogs ofnﬁe Invention are

particularly amenable to quantitative analysis, as sufficient DNA is produced which

generally accurately reflect the representation of the various polynucleotides in the starting

material.
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substrate or may have a three-di nensi onal
configuration conprising pins, rods, fibers, tapes,
wo booeaeda 18 beads, particles, mcrotiter wells, PCT/US2004/012779
capillaries, cylinders and any other arrangement
sui table for hybridization and detection of target

ecul e e '
1038 Gl s Ep R peFARRIOREEbrolilhy HELTRORES drdmy B R
ampRficiioamdiiaddsidescgibed hereimhaahde agatbodi uﬁﬂg‘; forteRemple) prdbe
supstrate_conprises an optical fiber. yet anrt her

hylgidigntiopdsrhniqueskngms inftheatisueh a5y anhars alaf} Hogherp braiiuee
AP B b B et
suchrasalyfferamtjol display laad siaerplesaderidatiparwhich as knewalin te art. In

o}t ot ROV R O PrOgiSH Y S e A g [ pghr analytial
ancﬁfﬂpélda‘}lhﬁgatloﬁrn‘i’éi’h&fs Skn@ﬂzﬁ 11§ﬂle%gtd kddhoR@dal kigRelGr Sdt'l‘éﬂtnﬁﬁve

defined dyes or other |abels. Characterization of
TamMah,eqmniat@tlmP@Emg nidlecudarpeadons,anétbedsplesetibetign U.S. Patents

A, Pl 155 B0 1 R PBN R4 o BAML s 1

20033/0 hewis4 af1, bO6B/0037251A R20682/8164%28! Adaul0BB0P 1 598N & BrtdrRational
guantitati ve anal ysis, as suffici ent DNA is produced

Paight /énphc@eml’abhoyumw 83/60B343: efjuscthe inysntiapinglidet thpseofyrther

ol ot A S ST A8 o

hertlie anplified polynucleotide products (i.e., products

of any of the anplification nethods described
[0H8] ei n) , Ieape pebodines)ybg amerifget lwetb&fgﬁr%“ [t inyendige are utilized

to R Che ?%%%%&E@bﬁ(ﬂﬁﬁsﬁﬁ%ﬁm‘%ﬁ% e B Ay d by
comrctbetiar paps.. They can al so be anal yzed by

. ectro hod f.f ti.al
o1 Ly SRepiay SuPeRErutrr Raak R dpeti of U RRASR v
utiliRQ Bobnerht® mAGHe tbMiBs oft sh&gl@ SraALE b&%ﬁélwmqu@ﬁaslymwm

serve as starting nmaterial for other anal ytical
.progiygisdhat qmalnbérwd blausmgwccrrepwad prifnsihatiage laheled (in thepertion(s) that

is [B0Lay! Eme: Xal mér% h\{)gl LRANAR, o AARh ‘iﬁtlé f
Beliling R Roab it

acons escri

nuéladted¥ In oﬁkéﬁ emﬁocaﬁlkm@ e aﬁl,pﬁﬁﬁatibﬁﬁnetm o ﬂf@l&v&&ﬁn are utilized
U S. Patent Publication Nos, 2002/0115088
to gensomBbiRincoRies of pobynpelgqtidsiasneralby E%@ame%ts thatpre labeled by

b .
e 0 &P R P B PN AL TR e il Bl
acd:dndmg td the tinehods @i deyinveandion aandb@carqedmmn Wwitlcaitifable labeled ANTPs.
t.ho sasa lied. to,.an h cts of the
i A RERre capds firee bRt icad cpiaprise a moiety
wlﬁ‘éH’éduﬁd s@maeﬂecm%tah% Phe 181 mwe@m&ﬁe@é@a&u& o B6h-covalently
to generate multiple copies of polynucleotid

to thewmmﬁ'mtlmmoqmm Ubtigblerlabedgart inze\dn bythe @Unaraiomclud@, Hom
exgmgle, d ligand which is a member of a specific binding pair which can be

detected/quantified using a detectable second member of the binding pair. Thus,
amplification of template polynucleotide according to the methods of the invention in the
presence of, for example, Cy3-dUTP or Cy5-dUTP results in the incorporation of these

nucleotides into the amplification products. Amplification can also be in the presence of an

64



[0211] In sone enbodi nents, the anplification nethods

of the invention are wutilized to generate nultiple
weopioxiod singl e stranded pol ynucl eoti de ( genRCHEIUB3004/012779

DNA) . products that are |abeled by using conposite

primers that are |abeled (in the portion(s) that is

anﬁ%all‘}i gawadyed f&teoa&@@tt&ﬁas at.nttﬁoﬁt ] tﬁ@gPC@nn ﬁaéﬁa&%l%quct

an am noal y a el ed nucl
Gomnﬁsﬁdg aainosllyk HETR nql bef Goupled dm a fabieh csuksh afCst3he Cy5

o3 o BB b hbpce OB B Bl B G P bl inne
prés@hﬁif@dmh%an&ﬁi@al Inﬁ@t@cstma,r agl, QU"BPf anPREpIETEanse EARSHESa non-

duri ng For exanpl e, anpl i fication according to

caltqnécaulrﬁtwt@fttgiee:f labeled pid/erfragurenteshacerdigrte itemethodslisdiosed in

0 §eh 4 T, TSRS BP0 88 WD

(whei mbofrpowﬂ&dhhtmwmicbﬁoraﬂbxbd@dwﬁ deavéd, |galli@ht1ng'|—aﬂﬁtia§lb gite. The
be attached coval e y.Oor non- coval ent | to the

ab%ﬁﬁﬁlterlﬁ thenil %h? adrhyrortastingsiyith appagentaserkle of lbplingmn abasic site.

The Bmgéleo h@?lsfﬂggn f)%élic S ﬁ]@mhs% be \,\ﬁ%ajé’%@%g}ﬁé{\@eagﬂ sﬁtg,

geunfrsting ﬁ«a:gmmmmble dforlﬁartht@‘ aaakjrex&,ee:g ahyteidbaconch arestst The
of the bindi [ anplification of tenplate

fragments a1 alse h’ﬁl gabg@é & é?ﬁqﬂg?doaktol‘@ met hods of the
[OZIBYent | ompb el anﬂﬂtﬁ%@t%epr&ﬁuctg & Ip%’fl@ﬂi@h? Fuﬁ%)’fé QW alysis (for

-dUTP resul'ts in the incorporation o
exmpllete‘tﬂtcw@es amb(pnquamﬁmn) by certtacsimgthend withsfor example,

iR e PeBn Do e EnRESIERR. e R ety

paridlds eibhi ddeénprisel Silitadle FObRGALN ¥ cIONARndAFBliEddue RbHi @ probes.
product conprising am noal lyl dUTP can be coupled to

Thys, |t%@|ventwo‘g§esgygh@ds toyharagtgngefon examplee fetect and/or quantify)
- an ‘?aﬂ‘?%g; l[ﬁxgh%o‘u 1Htr%{ees %,Fratggg laﬁo@}ge;' ]; rﬁt Hegtldea(rggnerally, DNA)

pmdmciseusinthphﬁcgmn rﬂéﬂﬂf&is ainkk ﬁtﬁfﬁhtio‘nt sl aralyz0Rthe l&)blﬂ@ pﬁ)ducts
is | abeled and/or f

ARG G etk o e e e G SRR I brieBRE of the labeled
amﬁﬁﬂlzé,tﬁﬁtﬂr@dhc%bt@l fo? @:&dn%ﬂe I}ﬁ’obe% QR BE L8 1 for?%hxlﬁh teyb specific

non- canoni cal nucl eoti d when | ncor por at
locatipis dn aslidom Spnnshhdts)ibﬂmt@; Ipecbee dnmgbitieedon defired particles, or
basi c te sic site | hen bel ed by,
R FaBoPlE e ot (el A eifande s F g g aiich have been
destbined Sboviet ©ther hihdiRloY BRIV ARE 18618 PROFLSE RO RANARARS &t, such
site can al so be cl eaved at the abasic site,

as, deinesemple §y Cortgering:thers withabiokutiopreomprising prebeal fyﬁowed by

f
ex ?cgion o? X@ﬁ%lg%{gsg;toh%%afgg tl?e'%@%}ec? %mghp ca[tlaa r{)%?ﬁ?}% gnii gﬁo&e% gom
solatip. | Tha:ﬂémttm oﬁttﬁdiﬂ@ﬂes pedvédea &haﬂastuh@ettioyt of thel s@heicé Rlentity of
anal (for exanp detecti on an

thecf&%tﬂ%/ FI%PHOQWS d &h}ﬁibét@mrﬁ@ ttrf@ﬁhwdeﬁtltYM thedaegepl e,
ﬁél@(?:fdéﬁ)}f@seﬁtqg a%Qﬁ‘l Eu 'ﬁ}%?ﬂd%saﬁb'ﬁ bARE: lab\é’féd%l?oddgfsﬁg ?@t@ctable, and

ass plas bea
the@mlxpmt efesl:&uuﬁb dddels thatmb@detwemtsqxomaﬁ#hahﬂﬁhe amount of the labeled

nucl ept i de prob u t.he, j nventi on provides
mﬂhﬁ%’d’? p(r Wét? é‘é?%ﬁltecz@r%q BPg’QR‘élﬁ?ﬂd@ of fdergsl and/ or
[0224pNt i fYIhe amount of labeled products (as indicated by, for example, detectable

signal associated with the label) hybridized at defined locations on an array can be
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an target polynucleotide of interest by generating
| abel ed pol ynucl eoti de (generally, DNA) products
wagiongoanpl i ficati on nethods of the invention, P@ntis2004/012779
anal yzing the | abel ed products. Analysis of |abeled
products can be perforned by, for exanple,
A D A SRR Aon Pk oL EPopIe BBl huclcotide
spesprsdi fliesamplecat i ons on a solid or semi-solid

strat robes, i nmobhi l.i zed, o deflned , Or
ORI bes | RIS Srrriopsatd TRLE e Gt Lo bri i Rle, c.c.,
Dr@Xaiie| §.PaRYENo V2 T o413 %ed F@Bﬂ geﬁ@ﬁfd’lﬁ iAR6Y Bilso termed
O her nethods of analyzing labeled ucts are known

copparphige %ﬂnpmeslwbhdlzat%on)f(me g alpkel, bS/ P@m Not 6.450,63Maigo et

o Bob DB G AP Bl (D PR R: corfher Rt geime hybridication

comfiﬁi;dsfpreq)ahhg) ] ﬁ@it@)djd@lhﬁorﬁéﬂalﬁ&l@bﬁﬂﬁ UcRibtidePveHitPEln bEhe
of the probes provides characterizati on of

dentit
pok Iyngg %ﬁi\é&?@@eﬂ@é Agqording fo anyod thenmethpdedaspbeddiestinorherein the

terg%l?t nucl eot’i gﬁﬂéﬁ g@{mﬁ)ﬁ 1%%%3@{%@3 ﬂé@?kd& Jﬁ% fion o% second

poplﬂmtldratfdh‘t&adchpatmmiemld& (dﬁvhmha]i&l frst pcr;mlati:ohes aeviredto inf
ecific | abels that are detecte g is proportjional to
COIPE@e%ﬁ BFPAH fFar 2 segoad gapomiaiNA fteaplaisn The duicopd serond
popl8ddsiafe lta?élg@ Mﬂ%‘?lllﬁfé}b’l‘ftl 1500 dﬁleq{gghﬁfz@& g?% and ?e%@;r‘}d pdgtfations

amount of | abel ed products as i ndi cat
aregrixepl aad hybtidigeditol am arsiygm ahroamsomalaﬂpm}hdvﬂﬂlh diffezent ddbels)are
de%bémzed at . defined | ocations on an array can be 65
PCT/ US2004/ 012779 indicative of the
[0xie] ecti om m@ laspbeBMd hi&afoh PhoRfiestdBethioll bﬁmﬁ%ﬁ labeled
tar et poI nucl eot i de species in the sanple defined
CIIne

REPRCIGS @wéﬁl%@és- Gorenriseg usaef @@@hmwgl@ﬂt;dm@r@aﬁ) 0
D No.
Se‘@‘,%ﬁ%?“é%%ﬂl%‘aé Be o b arvtra ol so

[0216% med &‘hﬁ”ampﬁﬁicati@ngmtmﬂa gbﬁélﬁﬂed lag@irilidg Yo {tRefsthods of the
. e.g.,.Pipkel, &a? t ent .. 6,159, 685; Daigo et al
1nv<sgg@1131 sglta o5 gnalysis for (t]gg dei@zlgn P@ gliy alg;ratgfl] g the target
nuél&@??@?%%opu&gltg ?giﬁp%}%@ i %f&@r% (%o u;/:ﬁeu éd(l) ?ﬁgel&re(%&ﬂ'&%ﬁ%entlcal
to tha terpes nupleloyavitbiegoenicd etter dynein Eyvaveoiteiatign.t Bhanyheabreet

he .met hods descri be ei.n, wherein the tenplate
polyPEsHRTIR aheeiEn s PG SRR S soes eriiesma s Safence
altdrBficils p@BRTh ¢hd Phomic SRBERE or %Qlﬂe%dp%c@gltéré’tﬂﬁﬂs §fhich are not

f@gl ynucl eotides (to which the first poc{)u ation is
refigeis i thetgsneypic seavgmae.da exampls, eferationsf dusrip aosidrepsmiiptional

The .first and seco
ot R ot SRl Srind b o R BB Bepugncaeration
(inkeydhahghabBctatled ShuationsSpiohde Belptiba ishiestisution! Bséiti¥edad/or
and hybridized to an array or chr omosonal spread The
trapfversEing{ong ghose pycleotidat ect ed and conpared. [0216] In
t her [
[02"’}5 nt o atélﬁ%g%ft %50%ﬁgké]}{1%g1;0d9 B B{a %sﬂfgggﬁ c{légﬁ g{ﬁgop&y (lteration
in 1rhe tepgdtsuclgicuenl wEfuaredsi ogmpmkle@h ireferefips mldgic adid sequence, are

sui’(cja%Iei for 336 with the nucleic acid products of the amplification methods of the
invention. Such methods are well-known in the art, and include various methods for the
detection of specific defined sequences including methods based on allele specific primer
extension, allele specific probe ligation, differential probe hybridization, and limited primer
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sequence (which may be i mobilized, for exanple, on a
m croarray). [0217] The anplification products
w@emengt4erl according to the nmethods of the i nREnUSIN/012779
are also suitable for analysis for the detection of
any alteration in the target nucleic acid sequence,
ex&ﬁsiﬁﬂ”@@eﬂ?&e&é}nﬁlterﬁ (&AL 8! &t%}o@@'zgl,%§§1%%nﬁ?s.‘ﬂ§he‘ﬁ 0s.
I's rdentrcal to the targét nuclelc acld sequencé of her
5,388:81 91 680424ty 61882,8a77 1 184t @B3; 5YMe028;tc027a889216,004,745; 5,763,178;

s ST Ehe A Ra Ve Rk B it Weh USRORLRE T sossona,

WO/ GIOIWO SROMRBCH P 07/5BY40P VO DBLBIES aal 586BI988 N Thus, the
whi ch are not refiected in the genom ¢ seqlente, for

invgntemileg privides atethods fatdetectiopol mutatins @ & frged palynucleotide

| t.eration nd/ or NA processin i.ncludi.ng splice
coffglifigh p o op Biedoaf Pe A alieb S oTeoR s mp BaHguay). pomprisig: (2
ampiityiggla tEs: pblyaddedtidenGlngdaly ¢€ Rt h&hodséBe el Betedh) and (b)
insertion and/or transversion of one or nore
anglyeing diei amplificgiorgirodudiefor arasence©f gn alterations(ohgatgony fas compared
to ARab¥4sde ofl mfegﬁdedet ection of any alteration in the
?arge{? UC)?}LI c aci'd sequence, as conpared to a

[0218] er enc & inuadegstcodthirths eaptificRiondreluctbah akbeive fas tfplate for
ith the nucleic acid products of the anplification

ARATESIDIUCT 8 SGqYFRAT: POmOmwn Aeteriisud etuslingsmpLtiplr¥NP

bt a ' | S -4
R ART 6 e R BT e v
Clenytdeont dinkited guiingen ezfehsibe ang dled liliec Hor intetrods ehdt garseirally; require

allele specific probe |igation, differential probe
1ar%%/,oﬁwe;§ gt gl B offt ¥trfhe myBNYRD DeRY bissi4q dore

REHOIRTTD LR sufiS8ent hm
amgf;? RO ALIRid Sl suBS ey iffr EURUR for s 0y it
andydBs, 819; 6, 004, 744; 5,882,867, 5, 854, 033;

5,710, 028; 6,027,889; 6,004,745; 5,763, 178;

5,011, 769; 5, 185, 243; 4,876, 187; 5,882,867, 5, 731, 146;
DeWiniiad8h 0P dedb ex s pofile?; WO 92/ 15712; WO 00/ 09745;

WO 97/ 32040, WD _00/56925; and 5, 660, 988. Thus, the
[022) ent i oAharwBlifitason seethars of BigsnTention etcerariiamarhf suifable for use
. s ri,sing.

i B 10 A61cOTMAL B SO ARie i e

deq@rilbgdmjgihiasm%a,pakﬂe pﬁampliﬁ{mgf 4 m)utipaim%i iﬁq&hdéigg a lz_ir%é gﬁﬂtiplicity of
cl eptl de usi ny of, t met hoqQs, descri e

targd REY R ind e o sampled @%%fﬁgwﬂa‘?% %nm(fl@gﬁﬁlwrsfl%m%be
detb@Ed REE ﬁﬁe@]f)y ok LRI ds O cfeF&OHb%H ih@llrét}n A/ &qﬁig%qg the art.

_to_a reference pol ynucl eoti de. 219 I's under st oo
Sinch RNA iser pragudt bF geneieaprepsion tot kvelanf tleserioey RN Aaspecies, such as

l.ate far. further al ysis such.as, s ce, .
mRNHD ik SnEhisdatiee Yoo e G R R IopFiak! Garious gones
(gefletesrbistun)profieNITh®; Geterntthat@AVIcheahbdR of RYBY Qe RS 8finterest
assays, analysis using Invader, Ceavase or limted

pregent iipp sanplerpsidsiermingd %v auantifiiiag amplifieaticnqredudisef the sequences,

I Ui e 0l f bhput terial,
prfRASR oL Bk BRSO TTRA of B o Gk
[022#pl i fy Acgedinglyf thedhyentich eaivids sndtiivdg @A aétafBining gene

suffici efnt Jnput material for subsequent = .
expression profile in a sample, said method comprising: amplifying single stranded product

from template RNA s in the sample, using any of the methods described herein ; and
determining amount of amplification products of each RNA, wherein each said amount is
indicative of amount of each RNA in the sample, whereby the expression profile in the
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anal ysis. Determ nation of gene expression profile

[0220] The anplification nethods of the invention are
w@aooiog4hisar [y suitable for use in determ ni ngP€HES2004/012779

| evel s of expression of one or nore genes in a sanple

since the nethods described herein are capabl e of

[ r

san%!@!tiél (%‘Yﬁ%l’@llgl%t? g’én&aﬁ? lﬁbélé’ ﬂoﬁﬁétygﬂh ;ggggrﬁ!gés gl‘?n%eirtam %rgbodlments
thedargetr RINAdSs atliNA4, Itasrphddrstc@d thatrampewd o 4replificatioe product may be

det.ected a by.. vari o hods
defiiiEed et e Sis mo Sr sl mirtiods DRertinif ot
ambBfiéhtidh ekt AL R1GHIMIBS Hihether ASlifi@Yi6h %rd@fﬁlcttlb Bresent or
vari ous RNA species, such as nRNAs, in a sanple Is

absentdi Tduisi aneexpfessine pr@lgcwecled?ﬁrleﬁmehon ehout Bre@efncc Reabsence of

one\é (Zr L OU neﬁiuegg;g?ﬁgtegwgr‘e 5 ]?tnﬁﬁl,%\ 538‘21“[5’) r?é RLO %B?t and “lack of

detiedﬁ‘doﬁr odwr’eéseﬁéd hdein 1Sk Ensi@hfichat, & ok PRAAY levels.
uant i y|ng anplification products of the sequences,
[ozgzbv. des Themethods phexpaassion Detfilingarg uyedulan g made yasiety of

B URgRO 5 BB, R 8y0 88 R Bk

maenipel 28 £k (nnplludi‘nlgla&iﬂghe @ells anpdlepomiddtidnim@t dedlcbr cell population (e.g. a
conpr rrpl i fyj n gle s randed roduct from
tlsswsm&fv% Riga el xamplee Blogddran SHgboity s, vRsula (gdddney,
rdnR6GiRe&ld) ' fili
RS S Bl G A I iy e
US@nhfuntommnmgmchoo‘abi (mernpdl) sampleto afestsacipleRlidng tagt samples

col S D Bep RSB 7 oA os e el

uﬁgﬁﬁﬁfghaﬂmlm@beled products are generated. In certaln
enmbodi ments, the tar get RNAis nRNA. It is understood
that anount of anplification product may be
Iy uantitative and/or qualitative
hk%@fﬁ%fr&%%ngérﬂ%ﬁ?ng anmount of anplification product
[0220F | udes Tde DavATpridogts wheic hesth@lspifitd iaadrition aps @@ tin pparing
.. present cg),r absent. Thus, an expression, profile can
libyarigs. iprluding FRNGekirariesand sebtractive h&‘érldszat%é@ﬁ%@SoUS%ﬁlée
t
e e 4 o By PR o T anl o saring
magpral dot é‘xampla; ad%NA@xuaa’ued frahdoeited ansoumph Of fissan m; ewen sohgle cells.
A_wiginr | evel s. 222 Ehe t.hods. of expressi f
CRITgImEDy: iy ong @PE&‘E B WO GR PR PIPVETSS PFF(?F‘EE%FHPWY rom
thedDRANRS&icEs o3RS iR EREM. ah kil laﬁbthéleasﬁédt' e Hﬁ/eﬁﬁﬂl%rowdes methods
expression in essentially any manmalian cel

for(makdng @l libgra saidmegthodcenniprising: pephripghd aubénapt@vﬁ hykridigation probe
'y tissue) may be from for
uSlﬁ&“ﬁ’E?th%Fg%?s dg?cgl%%d g%rﬁllnee bon)e hgart vascul ar,

lung , kidney, pituitary, endocr i ne gland, enbryonic
ceIIs tunors, or the like. Expression profiling is
meVGEW”KWﬁmamlng a control (normal) sanple
ates
[Oltg,g f or en:r ? 11?catfr(])g|%lleglgd grtlfeop\ééﬁ’lgﬁ fafezllgarﬁah%'ﬁpstu?tgbl@tfor use
in thﬂgfedg/%ﬁﬂmmmrmethads, i Whicl’n{ﬁlt leasgyndfitshiand sekend target

polynucleotide population is compared, since the methods described herein are capable of

amplifying multiple target polynucleotides in the same sample, and the methods of the
invention are suitable for producing large amounts of single stranded antisense nucleic acid
suitable for use as "driver" in subtractive hybridization. For example, two nucleic acid
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Met hod of preparing a |library [0223] The DNA products
of the nethods of the invention are useful in
w@e@pasi4ng) |ibraries, including cDNA |ibrari eBCHOS004/012779
subtractive hybridization libraries. Using the
met hods of the invention, libraries nmay be prepared
i m.te '
pob B S AN R POMITRASE L By g
populatborepressntipl raolaedicsss (Addvar't)i Sgdyence preseir i@ b Populbtiens will
s of, the invention vides preparing a library
form @Har%é,h%hlkﬁ\%&qm%awegené i1 s ORe RRIANGR e Ringinglq-Strantded.
Th@lréQﬁ&e{/arﬁﬁlQ SRl knbiR té%}ﬁ%&%ﬁ@ uREPYls ggcﬁaﬂg‘%ﬁ brifiRbd molecules
making a | ibrary, sal thod conprising: preparing a
remedanm@dlffvsnhylbr exirgsa¢d sequgurced eSeevis.gn @Iaarsyn of alt, RES. Patent No.

5P T SO Br (oS TP Sridl 4 1. oL BRURE AR e

hybiii 2o PRoad &l 1asih it bt arbiduie® ks shiBfadiSe h bﬂi‘dlzatlon usmg
subtractive hybridization néthods, in which 27 | east

amplifipd targed RNAsecond target pol ynucl eot i de popul ation

d t.h h d
o325 B Bt BB R SRR P P e
hybridifdiRns@iEmetidHs ompriingd: (# prejafiagd smfiple flﬁ\IAchI\ﬁ@@bf 108
are suitable for produ0| ng large amounts of single

CO@pkawate%f taiget rdruclootide 81031 aiistipolyanclestide pppilaticneusing any of

B B B R R s o

seqoinfb pbhfhudmudeqmpuhﬁﬁme;vl&m‘by@rmbmﬁulamlsﬁ' thecse0otiEpolynucleotide
al |owed to mx {oge opul ati on present

popyja %m%&&%gfeﬁ%ﬁ{%ﬁ %Pl%@gﬁjsﬁﬁét poleRisleotide,pepuation. The
invRARsH Ak B{'&%ld% HetthQ T(ff‘ Yfgﬁhﬂ subtfcliGe & Hhib&ﬁﬁ sai dmethods

present I n onl one UatIO renaln s ges ran
compmlegflwbndlzugrmdm@wv@pies kb tharcompbsmrng ofat leastonsspdyrusleotide

se th h brld zed.nol ec r sentin .
trofF BT bt e pEpu b S B ol uE arefl B 05 metlls deigribed
heRin @la secdddPolytaicRotid 1Ri0R3¥het8By a lbe8H of te Second
- Pz;lt er?tse(l:\b %(? 291, 1710é\pe'lpr111e brret hods of Mgdl?g gct [ ?/e o seeon
populatiqngioras ¢ @@mpk&wawcqmrfmlmﬂwcep@a pf ﬂ@lﬂrarpoyynsxglep@éb
po tioh qh %ge%fré&g b llrl]lgl:ltg 6‘:}1% ﬁ&y}lﬁ?]é\l/en dle %HB&I&&&n%ﬁxﬁh%@%t
subtﬁch@&ibyb‘rhﬂgzanen berRINAgopulatioac th ¥eme mebdillﬁ?heh%t I'drtver" single
saj d met ho onpr sin pre r|ng mul ti
Str%fgfﬁg gRit5ense . &dﬁrz Hihe ms;hOQ%lPé ¢ IRYSRORIS) Cévmbilrefé with tester
R B ORI SN 51 B et AR nuclee
aCiﬂ)(Medillm By A)peodngt isippbduced piies theonethodsed dltinvention described
golynucleotide popul ati on, whereby a subpopul ati on of
second pol ynucl eotide population fornms a conpl ex

om] h DNALESRIRS a®fect, iR fhlérftlon PROWMLGhARS AT differential
Eul ation. The ’‘invention al So provides nethods for
1

Bhieagioniim yhichisingie stranéech %qudmacmsohm@amummehdmhybrldlze
Wlt%%@? %E%L%%Q‘% érdlsﬁ l ¢ sz gﬁ%ﬁfg%i%?e&g haIt Qleaves RNA present

co rrp Tement
in a DNA/RNA hybrid, such as RN ase H Cleavage of the RNA results in the inability to

generate single stranded DNA product from the test RNA strands. Conversely, non-

cleaved tester (i.e., tester RNA that did not hybridize to driver DNA molecules) may serve
as a substrate for subsequent amplification. Amplified differentially expressed products
have many uses, including as a differential expression probe, to produce differential
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froma first pol ynucl eotide popul ati on using any of

the anplification nethods described herein to a
w@emanek4pol ynucl eoti de popul ati on, whereby a PCT/US2004/012779

subpopul ati on of the second population forns a

conplex with a copy fromthe copies of the first

ex@ﬁés!{«ﬂ}‘lfﬂr%g%sr gkgctc?xgi?&gg%p glpergr@ ﬂ?{Qﬁ{i@s“ Ihgﬂo&”ﬂ%ﬁ?g eGP
an@hﬁbzrtﬂmtdf‘@ﬁe byioiedRIN Atteplager seqidibe pajduhetho ® eemprising ofp
driver" sing ti-sense

Pf%%ﬁg%ﬁ@e Pﬂ&nwmaégeaﬁrahﬁemm Zgﬁggﬁﬁfa he complsmicagel RNA
froWi 4 Bk R8I ??Plgﬁﬁ)ﬂﬁﬁ)nﬁghlgﬁ Bfe 1ﬂcﬁﬁb§rﬁ%0§§mgﬂéﬁgﬁ%§em (b)

driver’ e stra antisense nucleic acl
hy$midiniag dhd multiblﬂk)opms talaisécond RN/odopeations wherebjre sutgtopolition of

TN AT R T

coPRkiof k@B {(b)aRitH &h MIymR 1Bt REHaPesSHNATHRS afl RNEDNA hybnd and (d)
(antisense) DNA sequences that hybridize wth test

ammhlﬁﬂs@@fmﬂwbrlérzed ppeleiden efghe B@amégwbyomﬂatmgewhereby

ik sSpEn eBHRT B eouib Proelieb Dt Wl o igd FpfBulation

of tHe eI @ophlagdiLars icbprged. DINANRY @EBSAiméRtS) @tdpf'(ﬂ) isgetformed
RNA strands. Conversely, non- cleaved tester (i

using api pf fRrAmplGeationanetbedsiipsiribgd herein Tarspierenirliments, the

dfRIGE SRl SURACRAIR Syl B SPHARDERE GehGus DRBIUGHLs of e

compledient of at hestcontdIYA ysqrencesrt lintdiefras azﬁrstl RNArpepﬁlaﬁbn using

an50piF SOB ARG oR T BP9 hareiegt e RN P, whereby a

sul%i% AlAbRef ﬁle sééb‘ﬁd 'RN’& ng[)LQQudH B¥hde Soiplel Wit JBNA copy; (b)

ferenti al I on one or  nore
clepeing R A irsthg uemp@;x oé“ aﬁepl (mevitioth coypeithit m@av@eBNA from an

RO EREA b iget L el e U5 hTRR e S ek ol becond RNA

opﬂmﬁwwﬁby&aln@plaea ied oit Sl ERdndbd DALA 86n ?@mlaﬁsaﬁy to the

descri bed herein; ybridizing the nultiple copies
unhypriglized subrppRItOp S tlneéﬁmd Ry @ppiigtien aralgpapseiedt i on of
the second RNA popul ation fornms a conplex with a DNA
copy; (c) cleaving RNA in the conplex of step (b)
[0287§ h an @be YslviihaExahsiay s priNAddd to illastratNBGINALmit, the
. hy brld and (d) anplifying an unhybridized
H“?H ﬁ%pulatlon of the second RNA popul ati on, whereby
mul tiple copies of singl d DNA conpl enentary
to the unhybridi zed subpg%u a@lgﬁ of the second RNA
populatlon are generated. In sone enbodinents, step
f

(d) catlon
met Fegs+d St ALL 2CNOL e a,composite primer
and{r%ti@ﬁ%eﬁmﬂrﬁﬁerpybrl d| ZI ng rrul t| pI e poI ynucl eoti de
z%%enerall DNA) copi es of the | ement of at | east
[022%: RNA apokfieation neastieny W¢I]e grnﬁqc}@lng:{rqmposﬂe primer IA20

lation.u Lifi atlon
e §BB bR PR SheTte o A &R oE R PORE g0 i =
folﬁimm 3t-CaCEdA UG@CXHUQD’GCM@GQF&@&TQ”(SBQ I3 NO: 1), where
lex with a DNA copy: (b)
1ta110 enote ribonucleotides, and " denotes deoxyribonucleotides.
[0229] Human genomic DNA (Clontech, Cat. No. 6550-1) was diluted in TE buffer
and denatured by heating to 99°C. In some samples, DNA and primers were mixed in
amplification buffer and heated at 96°C for 2-4 minutes.
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cleaving RNA in the conplex of step (a) wwth an enzyne
that cleaves RNA froman RNA/DNA hybrid; and (c)

wa@oapkiopasihg an unhybri di zed subpopul ati on of tPET/E804012779
RNA popul ati on, whereby multiple copies of single
stranded DNA conpl enentary to the unhybridized

e ot et Els3tipd HRe SRR NSO 2 O & Br ovi dec
[023d]i I | usQn@toEf prddénaneéd humart genbhﬂc Dﬂhﬂweippto&ﬁnatmlc@es)
(05876 & Caiho6EmaEmIPRHa Na A SeGHr ORI (Difgh Operon:

lte{nqagstolg\;q@%e lification reactions were perforned
usi ng conposit ’pri mer | A20 and human genom c DNA as
[0233] enpl a0, pThe) gkl wempesitefpricwmpa20 (fnab conventrdtiddO2.55uM),

0B O TR o O S ST B

NoaMb2"76; denot es deoxyri bonucl eotides. [0229] Hunan
%énomc DNA (C ontech, Cat. No. 6550-1) was diluted in
[0288] buf f ed O phhefferdfinalponetnbgtions 20iml Tris-BGEG pH $.55DmM MgCly;

R D5y L P BB s PRl R 3 o,
an@004/ 092418 PCT/ US2004/ 012779 [0230] The fol |l ow ng
reaction_m xture was used. [0231 2 ng of

[0236§- denaRi¥aserise water defeslivelumeol Bngr oxi mat ely 600
0500 e ¢ 0P iRy by RAGRTUEHA Kihires Sl Bk py 5 it at
401G-am 2)hinufe®2831°C0. 5 | (100 M conposite plri mer | A20

' | , 234] 0.1 Bst DNA
l"%’éh Sﬁer agéﬁ gﬁ%fﬁwmasﬁ%ﬁﬂ QDH@?E;%E@@%@EP% §/ul; and
Bs%%Nﬁﬁ%?ﬁha}s;lcﬁ%%é ]fraéﬁ)leht) il %nc@ﬁﬂr&ﬁ)ln (Fﬁﬁ‘/ﬁ?%e{sacihﬂ&f‘ and the

Tris
reapiiqn wes Bﬁcmtectaaiét()f}ﬂ? dorsty -B$Am1m1tds g]lhb redidiog a2 S’@lppﬂbb‘}ﬂ,

. 0,15 / d. 26 Nase-free water to final
mc\’?%%’t @;%O@m f’%‘%ﬁ%‘]’ n?ﬁé { PESPE%s i ncubated at
[0BRE for TomirblieSions Wefé}%@ﬁax&j/m@vlﬁlbﬂ eitIe® cafapodGrindR NG

2 mnutes at 50C. [0238 of enzyme mi xture (RNase
randony prfaers.cy e Hawmrmmfted) Ipzonigpl reacéms the eorpigponding volume

(o A e} 425 AR et 50t on was | ncubat ed. at

[0BOC for 20nplifiation reattis prodet nasahdlprd\es $olsivap mesiplnf reaction
mixture was loaded onto 4-20% gradient acrylamide gel and electrophoresed at 200-220 V
constant voltage for 30 min. The gel was stained in 0.005 mg/ml Ethidium Bromide for 2
minutes and washed in water for 1 minute. The gel was then visualized and photographed
on the Alphalmager 2200 system. The results are shown in Figure 9. Lanes correspond to

the reaction mixtures containing the following components:

[0241] Lanes #1-2: Complete reaction mixture

[0242] Lanes #3-4: Reaction lacking N6 random primer.

[0243] Lanes #5-6: Reaction lacking composite primer.

[0244] Lanes #7-8: Reaction lacking RNase H.

[0245] Figure 9 shows that amplification product of varying molecular weight was

produced in reactions containing the complete reaction mixture (described above), and in
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i ncubation at 80C for 5 mnutes to inactivate the
enzynes. [0239] Control reactions were prepared in
wokioglorig her conposite priner, N6 random priPEF/ES2004/012779
RNase H were omitted. In control reactions, the
corresponding volune (of the omtted reagent) was

redofih REREe N6 MAAGHH prb A HoyfiTRl xEdofB RWHERGIM Ao primer or
RNwesx Hmerewanttdecbradeﬂt shotmodetec2lé gactiingmbdwtr vyl ani de gel

| d 200- 22 O I
O So° AP Ra s progiet b g psBEaBG flgine prodsdure:
rea%ﬁ@ﬁsd\kf%‘p?é'pﬁfgd%d %c:le%ed% H%ﬁﬁeﬁ%v%ﬁgﬁloh@m%@%as diluted

for m nute. The gel was then visualized and
IOQtfdd@gd apt eﬂthednluteldesampbh awermlgs@d iPRed TipstRER quEngfication with

o GO iy TS gt Boplidt sgls SRR e ?ﬁ?ﬁiﬁ?jnosome 7:
[omqmonentzmpfw@llmmé@zmmbe(@@ PNO:0 d))
mxture 0242 Lanes #3-4: Reaction | acking N6 ran

48] rer . ('K He4 GAT AT TAEREGC6N3'I(BER IRyNOanmobi t e

P A A S| A v

baseayay FCR pridect | e PER gHattiobimixtine eonta@edi Nul &aot uM@S each
contalnlngthec | ete reaction m xture (described

prigisi il of gvageri H) nizof Axe> YIS AremiplGR Miaster dixddpphacBpgystems), and
2 pl[l %ﬁ&ﬁp?iﬁcﬁgﬁ: KNG RE %H&s@ﬁb%b%ve)"'oﬁ"@é{ﬁfol r&LAG61 {xfél 3

osite priner Hwere omtted
comteslhmmgdhllémnmhl @na)mmdDNAmmfeadi ofamplifdéi6h reaction product as a
|ification product was quantified using the
Cowi ng procedure: reactions were prepared and

OF’ cesse ¢h@§1egﬁﬁpdycﬁl§g gl%lgﬁh\ﬁ? nseBORRT HRC YR XS WAeC W3IS10 min.,
uted 100-fol of the dil uted sa | es were

fol@mmlbwwalesvf% qvfgm@@m,tﬁﬁf)c&maamcmdﬂz r 30 sec. The Real

riner, pairs that |f C
TP DR RERR R BIURE p B B0 SERY. The values
obfabied A6HT E@M%T%’ﬁhﬁcat{oﬁ@%du@ts%ré caffarel O2thGhat obtained for
221PR2 (5' - GCGGAGATATTATTTGEC-3' (SEQ ID NO )). ge0249

2 yAhgman genamis HNg abeled mnsarmlﬁmﬂﬁ%mwlg@l\l
dllﬁff&?ﬁkﬁg bhtvelh Bletife %l%ﬁeﬁgéﬁgﬂﬁ ﬁmﬁ Mda#‘atthe %ﬁﬁnﬁ “Rman

eaction m xture cont eac

gemnn@NA Gnpult irab thwedneyslifickon reaé’ucﬁlx iSSMER fotde @he BER were

Mast.er ,]:% E& plied Biosystens), and 2 | diluted
sum@apiredin Table lire (diluted as described above). A

control reaction was conducted using 2 gl human

enonm ¢ DNA, instead of anplification reaction product

Table 1a Qm@ﬁﬁbm@ of aomhifiratitmeprodustaand tanget humgangengmagDNA
empéeingReal Tane PERcwih 8YBRIGreknr Aldingte nopy sefjoércowadhoymosome 7
of Atmaiy gtreeio DN QK19 ivas Userlefor detérnndtivn cFAngtificatichndfidigtey.
Arhlificaflors eficiehbeisR&plessed as the relative amount of this single copy sequence in
starting genomic DNA sample and following global amplification.

Reaction components Ct Efficiency
Complete 29 4000 fold
No N6 random primers 36 40 fold
No Composite primer None None
No RNase H None None
None (non amplified Genomic DNA) 31 None
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Time PCR quantification data were presented as C
val ues (threshold cycle). The values obtained for
weaanyfigat i on of anplification products wer ePCDORENE 2779
with that obtained for 2 d human genomi c DNA (I abel ed
"non-anplified Genomc DNA" in Table 1). The dilution
factor between the diluted global anplification
products and the original human genoni c DNA i nput
into the anplification reactions is 1000 fold. The
[02] a wer én a senond ekﬂsmheinn hﬁﬁiahgeﬂomiEa}NA whis amphﬁed using

N RN o B S e e B
tar%t%@ﬁhen&:ssdvag b Bar R u§§ﬁg %Qpﬁn{égf’@é r'é%gﬁt?aﬁ 7de Mbed apove.

uman genom ¢ DNA ( was use monati on- o
Champbsomad; ktca‘mn dftfmgeﬁ Squqzxces AP CR ipciatet pairsedré lshxbvanmyl“ab&se 2.

.h t this si
T RS RS aPng o et et ol SpPH po Gngting. and
éﬂrﬁ’ﬁlﬁicaﬁ&%ﬂf&:ieﬁé‘} | RER Tﬂﬁé‘?@ Q%'haﬁﬁﬁ&@i@ﬁ LS vdre 8resented as Ct
Ef fici en ete 29 4000 rand
Va#b‘%ﬁ@ieéhoi%cmbe)fol d No Conposite priner None None No

Rl\las[ng None None None (non anplified Genom c DNA) 31

Non “WD 2004/ 092418 PCT/ US2004/ 012779 [0251] In a

second experinent, human genonm c DNA was anplified

using conposite primer | A20 essentially aRedef@ ARpfication
Targ&tdavation~OlFomsrdRCRpithérf | CaRe@fise BEVEIAdr el (t) fold

sequences were quantified using Real Tine PCR

hies ssenti %A%@’Gmmfﬁb@d abavETGATCheameseal | ocati on
EPOEFFE E8Rhets and PCREBPN®eP pairs are $hown %400

Table 2. ,Ia3fbRcRASh thg éfdA?H &ount of target
chrerBoReeTRGHE f?sdalmvm 9 ?Wts)a ? o cation, and 4the 3000
anplification effl ci ency. Real Ti me PCR quantification

EEITESTCEt  THAgCOeS G(QTET%HBI d gycle).
Chr%{’ﬁg ﬁr‘ﬁp m Ampl i fi E5¢ 1IP0I —Tar get | ocagl on 899
For war d P%Amm@mﬁ’@weéeTE&%&&A&M&?M a C(t) fold
ChrOAQUEGETGSECONGL DAA CACT Géd’(ﬁ(ﬁib@AAGA CT chr on®sone #86

(SEQ ID NO J (SE ‘l‘cﬁ‘[ﬁ\)Pg%?s : 2002 A(C.?TATCTGGOAOATCTT
%% 0 A FE NO ( SEQ
Wg% Gccf%%ﬁ T CACOIOAT GRS T GARD
[0252] In a third experiment, human genomic DNA was amplified using composite

primer BSCA-128F essentially as described above. The sequence of composite primer
BSCA-128F is:

[0253] 5-CGUAUUCUGACGACGUACUCATACdAdGdCACdT-3' (SEQ ID NO:2)
where italics denote ribonucleotides, and "d" denotes deoxyribonucleotides.

[0254] Amplification reaction product was analyzed as described above.
Amplification product of varying molecular weights was generated, suggesting that the
composite primer permitted amplification from a multiplicity of template sequences.
[0255] Although the foregoing invention has been described in some detail by way
of illustration and example for purposes of clarity of understanding, it will be apparent to
those skilled in the art that certain changes and modifications may be practiced. Therefore,
the descriptions and examples should not be construed as limiting the scope of the
invention.
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chronmosonme #11 (SEQ ID NQJ (SEQ ID NO _) 2 800
AATAATGTCCAGATATCTTGGT TCCCTACTCCAGCTACTTCT chr onpbsone
WHIDPBEG I D NO -) (SEQID NO __ ) 2.5 1000 PCT/US2004/012779
CAGCAAGAACACAAGGGAC TCTTGAGAGCGAGEGCA chronmposone #16
(SEQID NO) (SEQ ID NOS 2.5 1000 [0252] In a third
experinment, human genom c DNéL\Qﬁ §rrp| i fied using
conposite priner BSCA-128F essentially as descri bed
aboWge clihe: sequence of conposite prinmer BSCA-128F is:

[0253], 5' - UUCUGACGA ACUCTITdCdAd CdCdT- 3" ( SEQ

| D Nosipe Preamnfgmaegn%@p@ e B%‘Bfﬁ‘ée‘}q%ld%@él}mﬁ%:

" d" : | eof | . 3 sfi.cation
read R P A Maior e BBl

Anpl i fi cét)iasempladwinuoleotids; yi ng nol ecul ar wei ghts was
gener at ed.., syggesti ng.t hat .t conposite primer. .
et m ¢t oqUR N PREGE PGGESEH Gt ARG 1§ E4UBGPeyF primer that i
t enlyBfi@iz A6 HLNE8RipliciP PRmphitd PAYAkkIdotRe 5RELHRLRE the

i nvention has been described in some detail by way of
i |1 gompasifedninag¢omprisgsiaa ROA portiquowd s 5 DNA poitiop; of
under st andin Aty Wil pparent to .those skilled
in the a??f)taﬁ%l}mbdgp?%eﬂtblgw i%m?fﬁﬁe’ ABdi fications may
be pract izedn RNred€icatent DNA@oB@sgisept i ons and

exanpl es should not be construed as limting the scope
of the Vet thsrincupationds podeyoditiens thapasrdoay mimer random

CLAl .\ cl.ai . ifi '

o SR @R obpieh FRRNcoHEL, Rk EAkh A, Mnchoy o
r eacbmplexrooxtprising aRNA/DNA Getepsdupiextisi peneeaedandi ng:

(1) tenpl.ate pol.ynucleotide; (i.i) a first priner,

Wher(® lﬁc'm%&m Areetion Pivepre; said feaghionaiitwe SPIREFNg hat i s
hybri di zafla@1ehQ aghoftint dfithd fehltion! roﬁlﬁ:@n%eﬂex%ted according to step (a);
pol ynucl edti de sites, wherein the conposite prine

conpr i segiipan #pplifization primen tharedn sabNAmplifi¢ation prifer is)a a

DNA- dependent DNA pal.yner - _and V), .

RNA IS GO RATBar Rar AEA PiRep afton B4 eemiaei on

i s under (ﬁigad;mih@qﬁin{da@t permt first prinmer random

hybri di zation to the tenpl ate pol ynucl eoti de, and

pri mer exivéAs PO -dopradeyPNA pebmpsirese; @dépri si ng a

RNA/ DNA g‘@ta%ra%[gﬂl%&)&éﬁ%&?gar@&ﬁ% 1@@&9}%‘ h.ggr%lba.t i ng

a reacti ure, Sal ctiron mX re C rrpr’lsmg
wherein the incubation is under conditions that permit RNA cleavage,

primer hybridization, primer extension, and displacement of the primer extension

product when its RNA is cleaved and another amplification primer binds to the

template and is extended by strand displacement, whereby multiple copies of a

polynucleotide amplification product are generated.

2. The method of claim 1, wherein said DNA-dependent DNA polymerase said
RNA-dependent DNA polymerase of step (a) are the same enzyme.

3. The method of claim 1, wherein said DNA-dependent DNA polymerase said
RNA-dependent DNA polymerase of step (a) are different enzymes.

4. The method of claim 1, wherein said first primer and said amplification
primer are the same primer.

5. The method of claim 1, wherein said first primer and said amplification
primer are different primers.
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(i) at least a portion of the reaction products
generated according to step (a); (ii) an
wa@epiioddsetat i on priner, wherein said anplifi catP@RUS2004/012779
primer is a conposite prinmer conprising an RNA
portion and a 3" DNA portion; (iii) auxiliary priners;

(i1 vk an - : : s o @
t ha26' cl e?@@s rom ?’%‘%&E&b%ﬁ ﬁ?ggf llng';ﬁhq?/é]%)rtg?ngd(gﬁgﬂgfan
agemicheh ateoes RNA e an BOPIDNAohetetoldaplep &r tite tredefithh mixture of step

cl eavage, priner hybridization, priner extension, and
(dhisplacenent of the prinmer extension product when its

RNA7Z s cligvedn@sk aptd) %Jheé‘i‘ipédécﬁ heak Mdgwegm& I3 San

to the tenplate and 1 s extended by stran
RNMAPN AdeterottuplexhieRblase Hul ti pl e copies of a

pol ynucl eot i d Lf.ication.product. are generated, .2
e et nae et PR e S R e e ggther

coRPliyesRuRBRrPaidersRNA- dependent  DNA pol ynerase of step
(a) are the sane enzyne. 3. The nmethod of claim 1,

whePei n daieanathenl efebamde mhe@m?q@@teyxmtapelygmlgpﬁfdfe is DNA.
- l. . . . i t
enzyies. DS MerO bRk T bR i G ptPy it

seqehé®r and said anplification priner are the sane
prinmer. 5. The nmethod of claiml, wherein said first_
pri fér aridedugtiipdefisiaim; 10awhersin ssiqd Hist primer igiat feaytdwe different
priPdeE. rs. 74 WD 2004/ 092418 PCT/ US2004/ 012779 6. The
nethod of claim1l1l, wherein step (b) is initiated by
t he 1addi tlihemeadliodsot chagmritl, tvhedeircdabdfinss pfRiNér i agiurality of different
RNA/ DNA het erodupl ex to the reaction m xture of step

PUCRSS: 7. The nethod of claim6, wherein said agent that
cl egges RMNA phdea ﬁfblaiﬁwxﬁa%irh%&%ﬂpgﬁ% gg@hﬁclﬁhﬁ&%s RINA.

8. The method of claimi, wherein t tiron m xture

of ditep (Thy mathadficlaimoiprihsren sikkichipaty RpYA isenRNAQ

he et had of cl aim 1 i n said tenl
pol Jncl ade st EoEn 1% FhEHh Ak By R gt stp o fathe

coiipEikeiaf agdntdhdticléaleRNAEFork @IRNAARSA RefetdtBI¥K to the reaction
sequence. 11. The nmethod of claim 10, wherein said

mikfure of §ion (fr i s at least two different priners. 12
The jget h%egeéflf(#c?(g{r%a%%’ 15‘,"%51%&&11@ %}g&tfiﬁ {2 b REb A Riliscture S step

plurality o

(a) that cleaves RNA in a RNA/DNA heteroduplex is an enzyme.

17.  The method of claim 16, wherein the enzyme that cleaves RNA in a
RNA/DNA heteroduplex in the reaction mixture of step (a) is RNase H.

18.  The method of claim 15, wherein said first primer and said amplification
primer are different primers.

19.  The method of claim 18, wherein step (b) is initiated by addition of the
amplification primer to the reaction mixture of step (a).

20.  The method of claim 15, wherein said DNA-dependent DNA polymerase
said RNA-dependent DNA polymerase of step (a) are the same enzyme.

21.  The method of claim 15, wherein said DNA-dependent DNA polymerase
said RNA-dependent DNA polymerase of step (a) are different enzymes.

22.  The method of claim 15, wherein the agent that cleaves RNA from an
RNA/DNA heteroduplex is RNase H.
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primers. 13. The nmethod of claim1, wherein said

tenpl ate pol ynucleotide is RNA. 14. The nethod of
wW@b@itiv2kd3 wherein said tenplate RNA i s nRNA. RGI/UTIve4/012779

met hod of claim 13, wherein the reaction m xture of

step (a) further conprises an agent that cl eaves RNA

g; onRza R‘(ﬂ% W&I{%ganggk@g\efeﬁl tBP ?eacﬁ%{nii eeroe'f'sﬁé}, ld%?:fm'ther

comgﬁsﬁsalumlnai'}eprtmaell on m xture of step (a) that

17 Hhe U skl St o1 B bR etk Dy Stap) frther

coﬁlbﬁgéé%xﬁ% $hés. RNA/ DNA het erodupl ex in the reaction
mxture of step (a) is RNase H. 18. The nethod of
cl a2 15 Thehetigidoisédio ¥, whsteipthie RA¥A podionaif the first primer is 5’

[if r are different primers. 19. The
@ %@%ﬁ%? Ph&i%or}?%erel n step (b) is initiated by
addigki on Tof niddeod &Tapilfnfzsc@hé@ﬁl RE RNEL P&@loh loe tHe%?ﬁliﬁ‘%Qtlon
m xture of step (a). The nethod of claim1

prigges e’ wwﬁmeapqgt\wtaeae%pomm pol ynerase sai d

enziite. - 21E MDA RrR B (B s Rk Ehoufs o aBhcation
pr1EM1m§&eﬂae&h&mA)mAIm@se sai d RNA- dependent DNA
pol émerase of step S are different _enzynes. 22. The

8d oflhe mathadiof clajmelSevhereinethg §e RiNA prrtior pEthe disstpiimer is
teroduplex is RNase H 75 WO
adff%%ﬁ?‘%@‘film%ﬁow 012779 23. The method of claim
15, 29her dha nidieod efatiin®8, whatein the RN beiofaf tl?elahliﬂlﬂcatlon
auxilia 24. The nethod of claim
pnfgen%v% WSEE’[‘EEtOrt%é?bg\fKH?r%Pﬁre of step (b) further
conppi SeshaweihddsAlRh zyewﬁereaﬁme EhRNﬁﬁaﬂgn Bfthglsaﬂigﬁﬁcation

1, wherein the RNA portion of the first primner
prlwerisadmpetdoﬂn@ tISAPortBMA portion. 26. The method of

cl ai r.ein ortjo a I|f| i on

o ol 27 oAb B d, Bt 8 P st R mSigietioh
prﬂﬁé@1§Etvﬁﬂﬂre§§ec€{oﬂh§32@NN\b&ﬁShn the 5° RNA portion of

t he arrpllflcatlon rimer is adjacent to the 3" DNA

por 82on. Thgmefiinsl afslaiwcd lowheretn the 55RNAnoréipm of the agiplification
Pﬂ@ﬁﬁlsgdgl%ciﬁgﬁo(ﬂ{eiIﬁﬁk'ﬂoﬁoxp“ mer is adjacent to the 3

33.  The method of claim 1, wherein the RNA portion of the first primer consists
of 7 to about 20 nucleotides.

34.  The method of claim 33, wherein the DNA portion of the first primer
consists of about 5 to about 20 nucleotides.

35.  The method of claim 34, wherein the RNA portion of the first primer
consists of about 10 to about 20 nucleotides.

36.  The method of claim 35, wherein the DNA portion of the first primer
consists of about 7 to about 20 nucleotides.

37.  The method of claim 1, wherein the RNA portion of the amplification
primer consists of 7 to about 20 nucleotides.

38.  The method of claim 37, wherein the DNA portion of the amplification

primer consists of about 5 to about 20 nucleotides.
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29. The nethod of claim 28, wherein the RNA portion of
the anplification primer is 5 wth respect to the
wW@200DB¥4porti on. 30. The net hod of cl aim?29, wWher/E51004/012779
the 5° RNA portion of the anplification prinmer is
adjacent to the 3' DNA portion. 31. The nethod of

or iy USRIl PR IR, PRES I BNARRATDL g pfBlton

pnﬁEﬁcdiiEis’ltng abbutdloab ab&it 20wheleetidest he 5 RNA portion of
teanpllcatlon sad ent to the 3' D|.CTA
por #§-on. Thagmethed Ofrﬁﬁﬁ'@é%‘f" S tﬁaﬁwlﬁp ﬁffhﬁénﬁhggatlon

i sists of 7 to about 20
prifh8f dn@ﬁtng &g Zf ﬂo_F%ButpfO ﬁl&oﬁ?&. _ .

nuc eot | e net claim 33, wherein the
DNA4 por t Thamefhotifod clim 4t whereimgthe fich psinet & sefecl drom the group

congPe ph ORI R oI OGO TnG Dol aga -

CA4 bewic ACGk e GrRRRUTC R M d Rt dcdEs3' (880 POt WRdeigitalics

claim 35, wherein the DNA portion of the first "prinmer
demsbmleoﬁd@kﬁmdt"dvd@mmtﬁi@gxyrﬂmnnﬁcd)tms| des. 37 The

B SoF b e AR Snto By BRRR sk Mteced srom
th &Ise&in»sﬂﬁﬁg oB38-GAbE6 GarIAEGOIC T G AHGTawRITES (SEDED NO:1);

ortion of the anplification nmer_consi sts of

B UH UL G GO HAE USR8 ACHBIGET S0 GO ES NEsD), wherein
1ta1t1 ?ﬂeﬁﬁ%@%gsfr@&g&ld%% aﬁ"d”ﬁ@ﬁ?@ | Ca?n&tnu%le@u&% 38, wherein

1on O rrmer consists
of apout T]h@ niethodldlaidd, Wheﬂeﬁﬂﬁhb dﬁ@hﬁéﬁlonﬁfmd}‘m et tedf from

oSl S04 0E DB Be o £l e Al [ 630 18% 0.1
and 5 Xele1i):] éfﬁ?ﬁ@gc@}fAﬁl}gA@‘%ﬂﬂﬁﬁAﬁGﬁCﬁbﬁT@' [$1Q BH INGBD), wherein

sel ecte om the group consisting
1taB¢s— @6 Ok @dﬂd&d@iﬁd@bﬁx@n@@&@lmtﬁdm 1); and

S PR O TS T S S g

coﬂ?ﬁ%%&oﬁ%ﬁdﬂlbﬂ%ﬂéﬂ%ﬁ&“ des. 42. The nmethod of claim
wherein anplification prinmer is selected from
t he4§r ouﬂ he orethosk dfielpimfd4, wherein the non-canonical nucleotide is dUTP.

R o e

comlé?e)s,alwbeé&mﬁleomﬂal i cs denote ribonucl eotides and "d"

denot es deoxyri bonucl eoti des
47. A method for amplification of a template polynucleotide, comprising:

incubating a reaction mixture, said reaction mixture comprising:
(2) a complex comprising a RNA/DNA partial heteroduplex, wherein the complex
is generated by incubating a first reaction mixture, said first reaction mixture comprising:

(i) a polynucleotide template;

(ii) a first primer; wherein the first primer is a composite primer, the
composite primer comprises an RNA portion and a 3' DNA portion; and wherein
the composite primer is capable of hybridizing to a multiplicity of template
polynucleotide sites;

(iii) a DNA-dependent DNA polymerase; and

(iv) an RNA-dependent DNA polymerase;
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43. The nethod of claim11, wherein the anplification
primer is selected from the group consisting of

WG 200G0QEBAUGCCCEUCUId CACAAdGA TG T- 3 ( SEQ | D NO: BQT/USZN41012779
5' - CQUAUUCUGACGACGUACUCATdCAAdGICdCdT- 3" (SEQ I D
NO 2), wherein italics denote ribonucleotides and "d"

den%h%lsengﬁl@f de{?&w%'uSﬁéﬂ cgﬁéltioﬁsélth?t-r}%g‘mﬂ‘?i Et)oﬁ ér r d%hfn

reaction mxX

hyb@drpﬁlcﬁlemd@rmebmmnmheramzi emhplde coﬁiﬁmsﬁ[@&n RN.‘AUDNA partial
of cl lal m 44, wherein the non-canonical nucleotide is
he@U’F‘PP ex,gr%gene%eqmt hod of claim 1, wherein the reaction

a?ﬁ 1#Hc8Ror ﬁlmgﬂ; 5\%@1%& th€ [1 1§£§)rﬁar n?é??é £6omposite primer

nucl ot| d 47. A net for anp |cat| on o
compnphgaeRw powioh@od B d&DNYopgtiosj ng: i ncubating a
reaction.m xture, said reaction m xture conpri sing:

(a) %? Wﬁfy IB%‘ﬁpHSl ng a RNA/ DNA parti al

het gaOURIACKepehiih ONW bISneP/ A4 IS generated by
i ncubating a f| rst reaction mxture, said first

r eaéQ)la@rﬁgﬂﬁtﬂhaIrcéeaE@ﬂ'@NAsﬁrmganRNA/Wf}sbb’bdecl eoti de
tenplat e ngth% a.first

t .
or 1 P e {sding il oBiop B8 Sfbic Rt s primer
hybidiRdtioneprimer EXwhsil bhddisglacninBof paiRerXtdnksion ;prédtdt when its
wherein _the conposite priner is_ capable of

RN By ¢lerves apd gl@pt]aerramﬁlpﬁﬁptpqg nrimegbindsiagd 4 extended, whereby multiple

ent DNA
co Q% Xf&'ﬁelgﬁ}c'lé%‘ﬁgé 'a{n?ﬁ?ca(dohmcﬁla g ?t@ pol yner ase:
77 \MQ 20ahke &&ﬂﬁﬁﬁoﬂ%ﬁﬁ&ﬂﬁzaﬁéﬁeﬁﬂiﬁ‘ d8ent thne clebvestRI¢A from an
th on.is under conditions that permt first
W VAN APBYNS zati on, and priner extensi on,
wheygby gpe %ﬂhmf%@dmugs%&eﬁﬂh@% hRA1EdvaS RNA from an

het erodupl ex is generated (b) an arplification
RipAADNeA hybidisdiNasci anpl i fication primer is a

conpQsi t ri r onLtio 3

DI\IZT%E ortﬁj E e?%d cgf?%n% ryflﬂ%ﬁs %N%?epgngen%%g polymerase
and®Pbifd GW@M c1ENEs RBIAY/ FBhasRNATIN Ay bAd aR0BE arhdéizyme.

cl eaves RNA from an RNA/ DNA hybrid; wherein the

i ncabat i dhemethpdricldomd pheisn sabbNdefenendegyNA polymerase
%Eéﬁé‘%@z@@qe 5 d]%[ves RYY 5B ZRte R /DAl h&’ﬁhg %%ﬁﬁ@fe@?enz%%

ispl I Mer ~ ext ensi on’ pro
i s GReavdie a{ﬁﬂh(ﬂinftcﬂk&m fphedelctht RO, poitivarof fienshspldization

Prilmﬂrg%w{: g’b’??ﬂf'@t %@ng‘gﬁa{{h‘g‘{‘}g& ggﬁlcfsa?]e Sener at ed.

53.  The method of claim 52, wherein the 5’ RNA portion of the amplification
primer is adjacent to the 3° DNA portion.

54.  The method of claim 47, wherein the RNA portion of the amplification
primer consists of 7 to about 20 nucleotides.

55.  The method of claim 54, wherein the DNA portion of the amplification
primer consists of about 5 to about 20 nucleotides.

56.  The method of claim 55, wherein the RNA portion of the amplification
primer consists of about 10 to about 20 nucleotides.

57.  The method of claim 56, wherein the DNA portion of the amplification

primer consists of about 7 to about 20 nucleotides.
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48. The nethod of claim47, wherein the agent that

cl eaves RNA froman RNA/DNA hybrid is an enzyne. 49.
wab@4meddiod of claim 48, wherein the enzynme the€T/US2004/012779

cleaves RNA froman RNA/DNA hybrid is RNase H. 50.

The met hod of claim 48, wherein said DNA-dependent DNA

A e B b S M
the:graumcﬁﬁlstm@ ef S‘L(E\A set maumm@waﬁmw (m ID NO:1);
said e ¥¥¥¥3 hat cl eaves RNA f

a0 o UL GG UG a SCAAGEACTRE T s (i TON QP hherein
wt t
o B P ALl OB AEBET on
The 5@et h(Td’ie n’fetlnjda}fmiaﬁlﬁ Awvhereinnthe beacton Mikdureduttharconlprises a
t he |f|ca on prinmer is adjacent to the 3' DNA
nOBG?‘E‘?D% n‘l‘)‘i{e‘)t e nethod of claim47, wherein the RNA
por gpon ahe hitenhsangy cHu'noi@t Wﬁ@renﬂhb H@ﬁ—c a?hﬁ‘clégtldz id QUTP.

about 20 nucl eot des. . The method of claim5

whei6éi n flhe Hﬁﬂmdmfrctalmm7QWht:ﬂam thepdacfiorc aixtore fupherrcemprlses a
1 Si slt f about 5 to about 20 nucl eotides. 56. The
aQﬁﬁ& eS?‘%Ia|n155 wherein the RNA portion of the

ampled f A g@dthddfor Eﬁqla_ﬁﬁéati%ﬁw h%rﬁpl@t% paRRutledfidd, SompRithg:20

nucl eot i des. he method of claim56, whérein the

DNA igsbatingre l@ﬁcttqmen@sﬁupt,u spidgaadtion miskirereomprisied:st s of

B el 0o e Piel Sakdbrod: A £RESADRE IR orengion

prdduet, atiptei ihe airstijﬂmﬁHr leRRhsibs podli&ds gehekatedby BRemNiPY a randomly

conS| sting of GACGGA UGCGEUCUCACAADEITA&T- 3 ( SEQ
pripygd st priyer hahladlzed to target polynucleotide with a DNA polymerase, wherein

e S PO e P RO o g Dy pprion.

wheteaio thefirsteinyeriibeapable@d hiyblidizing %o a Tinltipliith of 1mipla1b aim
47, wherein the reactjion m xture further c

POl Ble s e | St g o088 PrFIES EME I PRTE) i pefeasaed by

extéﬁﬁbl@ bf‘a kdegnd ﬁﬁmeaﬁmid%h 1o el RO frifer R teA MR tpmd%, The

hod of claim 47, wherein the reaction mxture
f u r {b)esn asepificherspramet, abeteitithe amipEficatita is 6 2ompostistritisaer

T R T S—

exfe@si6h pduek Xt ure conprising: (a) a conplex of a first
priner extension product and a second prinmer extension

(c) auxiliary primers;
(d) a DNA-dependent DNA polymerase; and

(e) an agent that cleaves RNA from an RNA/DNA hybrid;

wherein the incubation is under conditions that permit RNA cleavage, primer
hybridization, primer extension, and displacement of composite primer extension product
from the second primer extension product when the RNA portion of the composite primer
is cleaved and another composite primer binds and is extended, whereby multiple copies of
a polynucleotide amplification product are generated.

63.  The method of claim 62, wherein said agent that cleaves RNA from a
RNA/DNA hybrid is an enzyme.

64.  The method of claim 63, wherein the enzyme that cleaves RNA from a
RNA/DNA hybrid RNase H.
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product, wherein the first prinmer extension product is
generated by extension of a randomy prined first
w@eoonwe248/bri di zed to target pol ynucl eoti de w PET/ESIODN012779
pol ynerase, wherein the first prinmer is a conposite
primer conprising an RNA portion and a 3" DNA portion,

wherei n e flrst b ' I f | di&]

2 it 1 piPerehiodiorPlaBRa: S RaR ARt PR Hofkfperase
andiRle@iyind thet desen’NK foBr antRNA/BINArhybrid dtcthe sSme enzyme.

generated by _extension of a second priner hybridized

to ffe fihemefoded Flaﬁk@n‘é’h@ﬁmﬁﬁ@dﬁ]ﬂﬁrd%yde@%DNA polymerase

Lifi . . . it . .

L L e e e R R

DNA6por t Themetiddiof cluyrh o2 giwhabinesatdremblatespal pmdlqotidersrRNA.

o AR PR
clegyes RO fRRI @la%%@%%iﬂéa%%rr&ikﬁﬁ'&\m Q8ther comprises

i ncubation I's under conditions that permt
auxiliey\raugeers.pri mer  hybri di zati on, priner extension, and

di spl.acegent qf c osite prine ensi.on oduct.. .

fr ofbt he 1B tsthoditeRER c2xBiveahe BRARR SRR IR igrption
priRRF I PRvif rebgett HARPISDNRA portibRr s cl eaved and

anot her conposite prinmer binds and i s extended

wheféby Fut micfiod of spimg Opwhergingbe § hiNAepartigre of the amplification

. Lificati ) t _are generated. 63. The nethod of

pn%%gllsnaidbaf?ﬁt\kﬁg}eg ﬁﬂgéipgﬁéoglént that cleaves RNA from a
RNAZDNA 16 friethddsof @i 62y Wherefikhe RN\ peiitioa df dfe sdpdifichtion
63, wherein the enzynme_ that cleaves RNA froma

PriRQuEoRstsRfi togb ygleotidesnD 2004/ 092418
PCT/HKS20 65 Fh ' L
S SaTAL RAR B P BENEAD SR e M Rhon

prialee amesist RNAbbnidMozabo BN iMleokiviéx. i d are t he sane

enz . . The nmethod of claim®62, wherein.said ... .

e B perl e e s vapr iy wEe S Kb Patipy o it ggpliBiation
prifile? ¥Rt FALLEOID @AWY S d are di fferent

enzynmes. 67. The method of claim 62, wherein said

t enpgPat e Thomethesll afslaine4 wheyein the BAVA paions idaschngflification

claim6 er.ej ai enpl at.e pol ynucl eotide i s DNA
priggt ng%ﬁgg%o& a@ﬁg@%&?@ﬁﬁ%ﬁ» ein said reaction

m xt7gr e fThe blteodcsERin SRS whareil the afylificatiBarsimef @s seldeeed from

net hod of claim 62, wherein the ortion o

thegrppp eonsteting Af S'rd GECAUCGOGHY GG TS (o maro::
an%%a\bgg?ltq %%‘Ug}%ﬁ@@%ﬁ(ﬁdg&t@%ﬁ%ﬁ%dc%% %Eb tIBq\I@:'Z), wherein
italics denote ribonucleotides and "d" denotes deoxyribonucleotides.

77.  The method of claim 62, wherein the reaction mixture further comprises a
non-canonical nucleotide.

78.  The method of claim 77, wherein the non-canonical nucleotide is dUTP.

79.  The method of claim 62, wherein the reaction mixture further comprises a
labeled nucleotide.

80. A method for amplification of a polynucleotide template, comprising:

(a) random priming of polynucleotide template strand with a composite primer;
wherein the composite primer comprises an RNA portion and a 3' DNA portion, and

wherein the composite primer is capable of hybridizing to a multiplicity of template

80



primer is adjacent to the 3' DNA portion. 72. The

nmet hod of claim 62, wherein the RNA portion of the
wa@epiiodlsetat i on primer consists of 7 to about POI/US2004/012779

nucl eoti des. 73. The nethod of claim 72, wherein the

DNA portion of the anplification prinmer consists of

poB et el TR SRR bR o dpriiE BB PR B

rarpiondi® hyleridigddsd polynuéibetitde tdfplate; abdut 20 nucl eot i des.
75. The nethod of claim 74, wherein {he DNA portion of
t he (Bhipeybriingtiesamplsy ipdhe prgseape piawstliagy primers, & HPNfydgpendent

Heat ot | .
DL pRYFGFRE, SERNALSeperdis BRI ifyBierdt Yo afl Se i Slcves RNA
fromo a RINA/DINA bétern duaCGRABOGRIIGPHCaERAG CAdlg tutTeRide SR@lification
| NO 1): d . ] .
predictrePRvsed beRvroRereR R s myseq | b
O B, W Gehod drdis R RABI fLPADRGRPLAAF ARGty

denot es deoxyri bonucl eoti des. e method of claim
prg®rs.wherein the reaction m xture further conprises a

non-ganonical .nucleotidge. 78..The hqd of cl.aim

Whersa: e Siea e D, wheheintaleh (TSR Bhabitg T
de BADNA folydhéthd?2, Wherein the reaction mxture

urther conprises a |abeled nucleotide. 80. A nethod

f or 8anpl iThe eesthashofelaim §Fo Whenesn wen (ag durthsrrpompidses a RNA-

ISTRY: random pri m ng of pol ynucl eoti de
de?%ﬁﬂa%ﬂiogyé]&% Wth a conposite primer; wherein the
consdsi t hpmetigyd sf@igim $0e svhareirANA apét thad bleavss RINA' frdoNA
tion, and ~wherein the conposite priner is capable
MEErOAURIEX dH2eRME plicity of tenplate 80 WO

20045092433 gﬁé@dd%%@ﬁé{ inl} ehéin n%@ 'e){%}lﬁgé @t L188es k?? froma

t hereby producing a conpfex conprising a conmposi
RippA/DeA hereamldplekyis R)¥esd i zed t o pol ynucl eot i de

tenpl ate;.and (b) incubati th lex in t

or o8 e THF Heghed iR nbfein SRR depuiun S aggmerese
anB YR YAS hat B1Ra FRVRNIE BRAHSNRNIAMONZOhHERBHAS 61 arREE @he enzyme.

agent that cleaves RNA from a RNA/ DNA het er odupl ex,

wherSdby  Hie igghad efimss hprsity thadMebtdependent DNA polymerase, the
QLR 08 o AL BERRI G PE R g v

extension an 'SP

hetr@dupledQre tB8iAE Bnsinep (a) further conprises auxiliary
priners. 82. The method of claim80, wherein ste

p (a)
fur tRer dogprtadotelangsis, éﬁ@ﬁa@ﬁtwewdyﬁfé?ﬂ@d?ogymemse and
the enzyme that cleaves RNA from an RNA/DNA heteroduplex are different enzymes.

89.  The method of claim 88, wherein the DNA-dependent DNA polymerase, the
RNA-dependent DNA polymerase and the enzyme that cleaves RNA from an RNA/DNA
heteroduplex are all different enzymes.

90.  The method of claim 80, wherein the DNA-dependent DNA polymerase and
the RNA-dependent DNA polymerase are the same enzyme.

91.  The method of claim 80, wherein the DNA-dependent DNA polymerase and
the RNA-dependent DNA polymerase are different enzymes.

92.  The method of claim 80, wherein the RNA portion of the composite primer
is 5° with respect to the 3’~-DNA portion.
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83. The nethod of claim82, wherein step (a) further

conprises a RNA- dependent DNA pol ynerase. 84. The
woredohoek40§ cl ai m 80, wherein the agent that clPEES20RNN2779

froma RNA/DNA heteroduplex is an enzyne. 85. The

nmet hod of claim 84, wherein the enzyrre that cl eaves

rFrQENtAt?fgglochﬁg I%dg}%@\ﬁer Y ng]{%L eﬁﬁﬁlélA pé r(t:felﬁf) §%ﬁ&ompos1te

prmndrysmljmﬁttotm IDNA;mmzqme that cl eaves RNA from an
gNA t er odu ex are the same_enzyne. 87. The
m‘-;tl’?

mgtiackef Claipmeile PicteREth SR/ Bortion @h therqruposite primer

RNA endent DNA pol ynerase and the
Cogﬁ%%vﬁ%touf: eréves-tgl\ﬁ froman RNA/ DNA heterodupl ex

ar e Whe Jhemeatinxlofelai®i®4, Whereirethh ®N A portioaiofitiBdcomposite primer

oo 35 ALty A9 AL SRR an RUA DNA het er odup! ex

ar e oi f f ame eI MBSm BIwhiidt ﬂﬂgmg&ftmﬁlo?'tﬂp Rhposite primer
wherei n t he DNA-dependent DNA pol ymer

comgits dbghwmt bhto dbmnt Hbhyaleatides and t he enzyme t hat
| f
R L N K —

cohdiéts &%odewwﬂobm 2M1midwer ase and the
RNA-dependent ynerase are the same enzyne. 91.

The 9%et hdde &eﬂtﬂda?fr%i%m 80wmdersinnthe Bemppsite reipesn deselectdArom the

o R 580 TSR B PABATE890 9  a

CﬁE]A?D@(C W@M@Ummm@ﬁ@d‘f}wdm (SEQIDINOW)Wherein

.espect to tc;] t| on. 81 WD 2004/ 092418

it DREFHWIY W‘ﬁgs éO%lenb?mt?ie&Flﬁ@ng wher ei n
th R
o g e B CE%A @itv?&'. BB ep pPIoBileds fyrther in the

presbmemf&monwhmmq:ainuﬁeotm portion of the corrposi te

10 i AL e e

CONMOS$] t ThRMeMRId of GG SO ShereirAlBe Wep B IR uBMgtis BRther in the
nucl eoti des. 96. The met hod of claim 95, wherein the

prppced edabeledguclegide onposi te primer  consists of about

b I
00, 18R e MR EF3o S r RS BBl Rl
consicabatingfa @haltn nlixtoe abapitisiz® nucl eoti des.

(a) a polynucleotide template strand;

(b) a first primer, wherein said first primer is a composite primer comprising a RNA
portion and a 3' DNA portion, and wherein the first primer is capable of hybridizing to a
multiplicity of template polynucleotide sites;

(c) auxiliary primers;

(d) a DNA-dependent DNA polymerase;

(e) a RNA-dependent DNA polymerase; and

() an agent that cleaves RNA from a RNA/DNA heteroduplex,

whereby multiple copies of polynucleotide amplification product are generated by
primer extension and strand displacement.

103.  The method of claim 102, wherein the agent that cleaves RNA from a
RINA/DNA heteroduplex is an enzyme.
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98. The nethod of claim 80, wherein the conposite
prinmer is selected fromthe group consisting of
WG 260G0QEBAUGCCEUCUI CACAAdGITAGAT- 3 ( SEQ | D NG RQT/US2904/012779
5' - CQUAUUCUGACGACGUACUCATdCAAdGICdCdT- 3" (SEQ I D
NO 2), wherein italics denote ribonucl eotides and "d"

d j d
357158, RO RALARI R Gl TSGRl R o
RN)AEINA&E‘[eﬁfdu@leRGSIRNGSHJHJ cal nucl eot| de. 100. The
@gt of _cl aim 99 vvher%| n.the non-canoni cal
nucI

i ddeinaetindrof claimgl03, whereidhn B AsfleRandenhBEA polymerase,
05 s O SRR TR MBI s e

anplliobi c ﬂthleanmthlfd af qheomyliicwbatindhe Darpidegpendent DNA polymerase
L, Si N atin action xture r.ising
en B DS PriGierin nd, 8 Sopii ot g ves RV om 4
RmmmA,hete?&ruﬁle&a%@ﬂhes&hééﬁzyme mer is a conposite
primer conprising RNA portion and a 3" DNA portion,

an d 1\%6 r &’ ha naetleodt erognmplr% nwherein tha Bl - depﬂldh;tkmﬂdlpplymgerase

ang gje eé]ﬁWF Elbagl e%#qts?%\?é n%?n gjﬂ%‘(ﬁﬁg{%& Otlle%%g\sdll S enzymes.

pol V08! agie d@l)ocpof%mndl@newﬂ@ein @BM@BM}S%G@I&Q)NA%Iymerase
(f) an agent that cleaves RNA from a RNA/ DNA

the B Néy-dangpdlenk DNk pelymipraseiped feenzops bt Qiﬁaves RNA from an
RI@R}WR%{% gﬁx%?&h | §i 9&& g&gg{ gduct are generated by
I's

i ner ex Ion and s ran pl acenent. 103. The
met Hod. ofThe Inestino d1dF2 ] aimt iR evhereiheth@ DA -de et M gDlymerase

g s pendeesPERood RS 6 e TS hod of
cl aiyqy 103he Wi (?T ddi lwzmeﬁqﬁé ggh@ ?ﬁﬁe%d%lglﬁgiaﬁnerase

RNA/ DNA het er odupl ex i's RNase
and ithexi RiNAeBpendent ENm. pélpmBRIsle atepolﬁﬁdemtten@yxh@eqool yner ase,

ﬁQ? éﬁiﬁuﬁl“hé%?e‘ilﬁép ‘Eaflr? Cl ‘éfh%N}A?eSfalr I?@%ﬂ’n%%ﬁ{%r gemprises
anGhiplifcdiitn, prithe! ﬁh&eﬁ%d%lﬁﬁ:ﬁﬁ&g%eﬁm cBRIpY SRS }ﬁﬁﬁer

t he RNA-de endent DNA ol ymer ase and the enzyne 't hat
comp@amég pPrtivmaad a 3RNN/Dpstibet er odupl ex are the sane

STENTE LB TL Bl RR BIBORLP Yccain
pricied &vE sviBNAsHacotn tamRNNADMnbﬁt erodupl ex are different
enz ylrirgs " The method of claim 112, wherein the 5’ RNA portion of the amplification
primer is adjacent to the 3° DNA portion.
114.  The method of claim 102, wherein the RNA portion of the first primer
consists of 7 to about 20 nucleotides.
115.  The method of claim 114, wherein the DNA portion of the first primer
consists of about 5 to about 20 nucleotides.
116. The method of claim 115, wherein the RNA portion of the first primer
consists of about 10 to about 20 nucleotides.
117.  The method of claim 116, wherein the DNA portion of the first primer
consists of about 7 to about 20 nucleotides.
118.  The method of claim 102, wherein the first primer is selected from the group
consisting of 5-GACGGAUGCGGUCUICACdAdGdTdGdT-3 (SEQ ID NO:1); and 5'-
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108. The nethod of claim 107, wherein the

DNA- dependent DNA pol ynerase, the RNA-dependent DNA
weoingnexgse and the enzynme that cl eaves RNA frPOT/as2004/012779

RNA/ DNA het eroduplex are all different enzymes. 109.

The met hod of claim 102, wherein the DNA-dependent DNA

I e are. . ..

O R A R S G N A B TS0 B it
dehdte ribbifctkapid ekardt " d Do deoryitsonuclasiies he

RNA—depenggnt DNA polynerase are different enzynes. .

1111 1%he Theordhpdat claim 102 1wbereipribe wpetianamextyre Agthes gomprises a
noflc¥tdHi &l hHOLRREe. conprises an anplification priner,

wherein saird anplification primer is a conposite

pri ieo. dbapretlsidd clilRNAS pwhéreinrthanch-eandnicBNActotitle srdUTP.

112. . The pet had of. cl.aim 111, wherein, the RNA portion .

of HIAL e Mok at sHim 07 aRérpln the reapiiqn IPBE urthes cpRarises a
labaledNMeBREd i on. 113. The nethod of claim 112, wherein

the 5° RNA portion of the anplification prinmer is

adj dé2nt A wethhd o8makiNg appotstnucieotidelarrayT bempritihgd of

clai.m1 .wherein t RNA. por.ti on .of the first priper
con bl Ghulisnlife Shpyfafion il onid asipfaehiad oo
poBhuslbaid® abdlifici@ SoBudt PRodabi RLRbFdiY oy bithettodst, 47, 62, 80,
rimer consists of about 5 to about 20 nucl eoti des.
OYEQ%. The method of claim 115, wherein the RNA portion

0 1 452 el B 120, B siRNlond o BRI

prddiétspaes génerutef byt digplification of temPlate pelndictdoside froab®définéd source.
to allggut O nucleotides. 118. The nethaod of claim 102,
wherléfn tIRe methadiofgaigd23; whergindhe defined spnree is adedingd cell
Rgdsting of 5' - GACGGAUGCGEUCUACACAAdGITAGIT- 3 ( SEQ
D NO 1); and 5° 83 WO 2004/ 092418 PCT/ US2004/ 012779
CQUARBICUGhEBAGEdATIHEMNR d CaA AdiieCinGdifl- sabst(aBER sklectkDfid)n the group

wherein itali.cs .denote ribonucl.eotides and,"d"
cORRAE PR PR oD BPPHBLoSE 13 Boom 100 BT AD8H cl ai m

102 128hempk iRl JfeRfhi 100, WherbitRe Subskils £pREIESES @

non- canoni cal nucl eotide. 120. The nmet hod of claim

119 12%heTbe methnd i strimd@6nwherkinthe pasticle dea beadd UTP.
121.,~dhe of. ¢l ai 1 ) rein.t reacti o

o it e b ol By SRerp 1Y B2 6 IBelef A s,
A maefod sofetiial o ghaadie e heddit d6id adondytisin@®pr i si ng:

PO

analyzing polynucleotide amplification product, said amplification product
produced by the method of any of claims 1, 47, 62, 80, or 102.

130.  The method of claim 129, wherein the analyzing is carried out by contacting
the amplification product with a probe.

131.  The method of claim 129, wherein the analyzing is carried out by
quantifying a sequence of interest in the amplification product.

132.  The method of claim 129, wherein the analyzing is carried out by
sequencing the amplification product.

133.  The method of claim 129, wherein the analyzing is carried out by detecting
any alteration in a target nucleic acid sequence in the amplification product, as compared to

a reference nucleic acid sequence.
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I mmobi |i zi ng pol ynucl eotide anplification product onto

a substrate, said polynucleotide anplification
w@e@doe41pr oduced according to any of nethods RCT/AF2004/012779

62, 80, or 102. 123. The nmethod of claim 122, wherein

sai d pol ynucl eotide anplification products are

Prom oot HeloRphehfrts S pbler) SRLERE AL KA FH L e

nuclie el ReduRfcedie barmied ogi0ps atliod saledied ifioatithe erdup con51st1ng of allele

@pulatlon 125. The net hod. of. cl ai 22, mheL qg
spesiilsdringr exiensign allele SpeAiGRODR HEgioR B?f exeia} Ro %EY jdi Zaﬁon
stic, nitrocellulose, silicon, and
andgl%]aﬁ%daP% éden@ 176. The nmet hod of claim 122, vvher ein
t helEﬁJbSArrﬁfttbod for detpanining aegene bﬁﬁressTd'repmﬁiehmifnpxﬁsmg aim

126, V\,hrelnth article i a bead. 8 Th
of @yasf lwfmp 18R Rrodiets 9L seAuecep 3631 ‘?e@ﬁel& Sa@

amphflcatibn ﬁ%&ﬂ 85‘&%@%&%& BF 13 riethotG! o2 'cﬁmﬁﬂ M7, 62, 80, or 102.
onpris anal Z|ng pol ynucl eot i de anpllflcatlon

protidfct Thamdthadpf plaine 435, ovhepein daid amppificatispaodigts ase amplified
any of clains 1, 47, 62, 80, or 102. 130.
ﬁo%ﬁ‘&?‘%@ %f claim 129, wherein the analyzing is
carq3ed Auhethyd sme§&ﬁ1g@glbrmec@mimﬁg cation product

wth a probe. he net hod of claim 129, wherein
t hep@p@nn;gza heratysofpatymuelgotida arpglificgtion progy¢thcaid amphﬁcatlon

n er, if | ngsluct .
pro?g . ﬁ@cergel? 03 of?ﬁ'c g&?na%%&%elf?ﬁ&f gogng?yzi ng is
car13&d @uinethod folspufonainggubhisctiaveblybiidigstidndcoryprisingct .
133, The net hod of cl alm 9, V\,her in the . anal yzi i S
n{uiq.}:g%{:oples of

car Ayifligng awlyaé@@(&tqe@gi igtion Rre %&hcelﬁpvﬁn%
t )

o 3 e By B e T S DL RE R oftie
po]&ﬁ@aécﬁﬁm@bﬁulm 10820046 pRZ 7Eth msgolyﬁh@emmmli@ﬁation product,

cl ai m, , _Whe |n det.ecti on f an alteratio
whEE I RO PP LB gRodst Baraiui Bterani, Bl mhod of
anp 6F Q&R , Uy D, BhSrapoup consisting of allele specific

priner extension, allele speci fic probe l|igation,

di f 139.enti methed &iyaliffsrontiadamatifieation, eoveprising:t ed pri mer
:i;ﬁg%é‘f%lﬁv 6&3}1 @&\r;g%pgo r}ucgeoﬁgee b& ST ”cg a?ﬂ\?& BSpulation, whereby

quan
a sabpufatieA bl 0ie RN A gupllstiai fosas W ennpkx afith ﬂ’lé dﬂeatpopulatlon

Any CBPvioR B2 EWBES 286 Ghat Pl s KA in gp RNYDIDNGR Pigipdtplex; and
136 m%ﬂ@agfhg Qanﬁglng éﬁtglﬁ%ﬁﬂ‘b%rcsgﬁ‘ngsﬁ'tﬂe method of any of claims

anpl i on pro
1,47, 62, 80, or 102.

140. A method for archiving polynucleotide templates, comprising:

storing polynucleotide amplification product, wherein said polynucleotide
amplification product is produced according to the method of any of claims 1, 47, 62, 80, or
102.

141. A kit for amplifying template polynucleotide, said kit comprising:

a composite primer that is capable of binding to multiple sites within template
polynucleotide; and

instructions for carrying out the method according to any of claims 1, 47, 62, 80, or

102.
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fromRNA tenplate. 137. A nethod of preparing a
library, conprising: preparing a library of
w@odogneieot i de anplification products, said PCT/US2004/012779
anplification products produced by any of the nethods
of claims 1, 47, 62, 80, or 102. 138. A nethod for
per fi@apm i aft-0 g:
hybrl%l zr%gq&amp%mulgﬁe%gﬂe o i %8%?%%@% uct
conprising multiple copies of target polynucleotide
to a pol ynucl eoti de popul ati on, whereby a
subpopul ati on of the polynucl eotide popul ation forns
a conplex with the pol ynucl eotide anplification
product, wherein said polynucleotide anplification
product is produced according to the nethod of any of
claims 1, 47, 62, 80, or 102. 139. A nethod for
differential anplification, conprising: hybridizing a
DNA driver polynucl eotide population to a RNA
popul ati on, whereby a subpopul ation of the RNA
popul ation fornms a conplex with the driver popul ati on;
cleaving RNA with an agent that cleaves RNA in an
RNA/ DNA het er odupl ex; and anplifying the remaining
RNA popul ati on according to the nethod of any of
claims 1, 47, 62, 80, or 102. 140. A nethod for
archi ving pol ynucl eoti de tenpl ates, conprising:
storing pol ynucl eoti de anplification product, wherein
sai d pol ynucl eotide anplification product is produced
according to the nethod of any of clains 1, 47, 62,
80, or 102. 141. A kit for anmplifying tenpl ate
pol ynucl eoti de, said kit conprising: a conposite
primer that is capable of binding to nultiple sites
within tenplate polynucleotide; and instructions for
carrying out the method according to any of clainms 1,
47, 62, 80, or 102. 85 WD 2004/092418
PCT/ US2004/ 012779 142. The kit of claim 141, further
conprising auxiliary prinmers. 86
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