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PROCESSES US| NG DUALSPECI FI CI TY OLI GONUCLEOTI DEAND
DUAL SPECI FI CI TY OLI GONUCLEQTI DE BACKGROUND OF THE

wO DMERTI9EN FI ELD OF THE | NVENTI ON The present POI/BRR2006/000746
relates to various processes using a dual specificity
ol i gonucl eoti de and a dual s?ecificity ol i gonucl eoti de
therefor. Moire particularly, “the present invention

RbeTskRs VRIE b, glﬁ? ORIGBRRIE I FDREANB BUAL

extension reaction using a specificity

ol i gonucl eot i de spE¢TBICITY OBIGONECLEOYXIDEI gonucl eot i de
therefor. DESCRI PTI ON OF THE RELATEDART Nucl eic acid
anplification is a pivotal process for a wide variety
of methods in nol ecul ar biology, such that various
anplification nethods have been proposed. For exanpl e,
BMdKCﬁlOUND OF THEIINMENTION 89/ 06700) anplified a

n e based on the hybridization of a
FQ‘B%U é?ﬁg#ﬂﬁ@ﬁﬂggﬁﬁence to a target single-stranded
DA, "r\%&g\lﬁ'\;énu&?fella‘?éé@&j v4Hbud ﬁt@&%% ugthd ® Qud kpedEiaity Bigdnucleotide

coples of the sequence. O her known nucleic acid

amhpual speeificinoljponeddtidetbercfoc IMete parrlaﬂ@rb’s thptpifeéﬁlt lirvertipn relates
anplification

t
topMagipus gquesgessb;& asteglgﬁﬁiég?@% ge)x’tengﬂla r@cﬂcﬂae Psdgg $ ég_al ggemﬁcny
oﬁ%on}lclé@dgﬁ{dg?%;l%%}ec#t?—{‘tgt I[I%(ﬁ‘&f(lpcftﬁg Nt process for

el c acl nown as pol ynerase chain
reaction (herelnafter referred to as "PCR'), is based

on repeated cycl es of denaturation of doubl e-stranded
D@Nﬂ BION dﬁﬁw Botide priner annealing to

oﬁ}lﬁgrc élglg n‘%’p/ﬁ{' cfailoﬁaﬂ% ﬂo‘té{r?fog%é E&Q%lﬁ%wﬁ% 6f ggﬁwgs in molecular
bﬂ)l  SudDiat ARGy Bcaliof meﬁaﬂéﬂhavebee‘mpropoée’ﬂQB(ﬁ‘)exSﬁple,rMﬁler H.

1350- 1354) he ol igonucleotide priners used in
L R@Fal WO 66@6&% dmplifiedrmeugeiq acid sewenice dassdroinie hypridiggion of a
| ate. The priners are exte e RSN
pﬁpa}ogﬁxié To SSRUERTH %htaxigﬁt B\g e- eg f 616]?% (pr | rré ) followed by

tﬁﬁsrcl\{ﬁaoﬁ%ft R E@ﬁlt% ocfttﬁ@EHauér@é (.T)tﬁ& 18bRE muflkic eid dn{phﬁcatlon
subsequentlaY reactions. The anplification process

pfcesdmlrdssmlmdet tasaippionbased atnphﬁnah@asx;teufs @ivobr Bt €t BNAProc. Natl.
nments whose | ength is defj nds of
%€|V§6hdﬁﬂé6¥i%% ﬁ?4ﬁ%¥§asﬁﬁ €X¥éggﬂﬁﬂ5 ucl ei c

aC e BTG ﬁgﬁﬁﬁa‘n ?esé fr Bdid S %ﬁplﬁf;gilcﬁﬂ@b{vfl la& ﬁél&lﬁ&ase chain

rel'ies o e specificity wth wh a primer anneals
r&otion (h@reinfaﬁertlafeged td antPCRID, ndrasetdacrrgmpéateslequbm o€ denaturation of
t her ef ore, IS inportant to optimze this

dpvhl%ﬁt@@ﬂqdd?NA’\/@?BWFé‘rbYé’hS‘Pfi“ﬁlé?tldé RSB BRI B bR tghpite, and
pg ?II%IET%X etélsfc:)x? gﬁa?ﬁ(ﬁﬁp éol er?sle ufll? R Y gnlga(:t‘ SNc;sh@B&h@S €4, 98'3@02 and

4,800,159; Saiki et al., (1985) Sczence 230, 1350-1354). The oligonucleotide primers used in

PCR are designed to anneal to opposite strands of the DNA template. The primers are extended
by DNA polymerase, from which the product of one primer can serve as the template strand for
the other primer in subsequential reactions. The PCR amplification process results in the
exponential increase of discrete DNA fragments whose length is defined by the 5' ends of the
oligonucleotide primers.

The success in nucleic acid amplifications, in particular PCR amplification, relies on the
specificity with which a primer anneals only to its target (and not non-target) sequences;

therefore, it is important to optimize this molecular interaction. Whether a primer can anneal
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critically upon the annealing tenperature. In general,
hi gher annealing tenperature will lead to nore
W@ p®ei093981 anneal i ng of the priner to its perf ePCT/KR2006/000746
mat ched tenplate, which in turn increases the
i kelihood of anmplifying the,target sequence only. On
the other hand, nore nisnatc%es between the tenplate
oyt i3 ipbiR cohiPlenit bR e bRderdbs thAWaVe B REAbieHismatches depends
tenperatures. In consideration of such phenonenon,
crigigallystoiom the ahreabingriempdrateret lorgoerals higher armaligttenperdtee will lead to
specifdcity.of pairing, of the tenplate and priper. For
S Sl bt T e sl SoRongl Sy BGh B mynereases
th® k4B oI f1#)in@ &AL Bquehde Srdie r(ﬁ} A SR W@ nore mismatches
products different in size where only one prinmer 1s
bepress ethe terhpflate dnd dirineer emn t beatoldrited @t noled qnhediidg te@peratures. In

anneal ing to nore than one region of the tenplate. In_
copyifiezation obsuch Rhenamenon; 3djgtinedhpamaalins mpRghTRicap@lier the specificity
i e it | ' . e
o EEE3FA o LT BHREH UGN L LR Spper

beltembjizn for Ghhealinpt Enthere &8 devRfaRpoaQE ditferbiig bibe wE&O BhIY 0B primer
, considered for priner annealing specificity. A priner
Is Propqns s rigdicatas thaldhe Peglepemeris appdaling tosmpre than one region of the

Lanif ,.ca nhanc nt of prj anneal j ng
SR M A T
I 68 Qliditisi0totdifeaRh ORIBEBAS sdvBfak PriieP drdNAratRRrSP&Eh b Frimer
products arising frompriners used in the experinents.
length, jGC outent, aislaPCRetirddude engthe shopkdi bee censitlamed Het primeio aghealing
non-speci.fi c anneal i ng .and backgr.ounds  as Il as
SPEILT Y o ATIR BT W8 Pl CEREBPeless N Teulf i ppnifienst pbancement of
prifdParREhfing VB AP BELARGRES TGN SmPRRRHSE WHQ &E&ivi‘hg the é)roblems of
i mprove prinmer anneal i ng specificity and therefor
baekgownys dng not-kpecifiopiodfidtcaising froof printees Wedinrtiedexperaoknes It is usual

Exanpl es are touchdown PCR (Don et al., (1991)
thaf el e PORET G2 PolE A AeN-gseifie arnsaling an ackatundsgps well as

. ifi i ' ' , 19, 4008), hot
e e S RS S i
S Nliaiyt appiayheseves pesai ddveloped f infPedvelddrimer annealing specificity and
pre-anplification heating. Nucleic Acids Res., 18,
thegefarg yaccomplisheidie poRlifiqetion pisthe debired brodvet, Exab@BY preSpeahiléwir PCR

t j f i jtro via a polynerase-catal yze .
O LT TR e Bt R P i PR aia 8 o gfinncon
NiboRfecrl REGRO( £308)) Rot@lartdICR, (If&q%ﬁ’\iat aBl (R0A§ Maximizing sensitivity and
anplification of very dilute sanpl eS vi a booster
spRity REECRI by prefanplifRetion heating AQileicQd didsr Real, t18y 3{D), wested PCR
pr o es have_been _.al so reparted . that various
OBBRAER P CEBLSRSE i R i Vgt piReppragy-catalyzed

chdtPReactlf}e 12030 O6E, #5R "PRURES 3 ? e hiidBodshe %ﬁagﬁlgécp ?‘L gl., (1989)

i ncrease the efféctive anneal I'ng tenperatur
Biphesic tmplificafdilofbienddihg: PNat @inpks vartosarER.dVildicyAcids Res. 17,
% ilagle reagents. However, there is no 'magic'
s4Q)qiher Yismmatisn APRropshes e beer ki retaEed Bt Torions & nzgrgompounds
ca:ﬁlﬁ'g)é(#vg él:le]?s#)gcﬁfé%{?/toggg Iuﬁléo %gnt«ngcéxf: %o(flrg)g){u? senglctiud% %gér}lilca §that increase
the effective annealing temperature of the reaction, DNA binding proteins, and commercially

available reagents. However, there is no ‘magic’ additive that will ensure the success in every
PCR, and it is very tedious to test different additives under different conditions such as
annealing temperature. Although these approaches have contributed to the improvement of

primer annealing specificity in some cases, they have not accessed fundamentally to a solution
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anneal i ng tenperature. Al though these approaches have
contributed to the inprovenent of priner annealing

wWepwei93ogi ty i n sone cases, they have not acceBRGEER2006/000746

fundanentally to a solutionfor the problens arising
frompriners used in the PCR anplification, such as
non-speci fic products and hiah backgrounds. PCR-based
r
oL TP AU 208 ORI R R kb e o srpcit
pi®auctnt high bagkptouadst i ons or nmethods in the flelds of
blologﬁcal and nedi cal research, such as revers

t r BRBOpsep terbrigmeRayerorepeRely %wdr 1ok Pé]bftfPraﬁmPélﬁg‘ﬁ]OB)?f piarget DNA
sex uenice %F? ellTo (’lfno sr& n i apghpa%m o gm)lfi{' %ﬁ‘@ﬁ&&e& bpéfoggﬁand medical

arbit

reféakdll B@h 3@%\(665"&8@1ptaMGR m"E—PC 1ff§mag&mﬁsePCR (DD-PCR),
typ|ng, and PCR-based genonm ¢ anal ysis (MPherson and
clmuhg ef knqW0OOYnkPGR: £BleOBy §<§1Fe marid amplﬂiin@tl¢r5h%¢1%NA ends (RACE),

o Praine it AP0, RalipRE G SR e il sod FER-based

gén@fﬁ%l éﬁ'af}"gs QuebrREs6n 9&1 ﬁoﬁé'{g@béd)q)@l{ BTOS B&Eﬁﬂic)&’uﬁ’@ﬂem Sprmger—
anplification, coul e conpletely free fromth

VbnlargNmYmhﬁeﬂmd{qnfeﬁiethﬁ’) resulting fromthe
non-speci ficity of the prinmers used in each nF

suéh descrbsdsabgypsialli thess mrdhads ¢ i Sermiaugs) 1) V“ﬁl Hde‘c acid
a&n@%gﬁdp%u&gg‘dl%ﬁéﬁ Qrﬁfglgﬂaﬁc;ﬁpg&lycﬁg)t @angﬁegélf ﬁeé_l_ %I{rf(‘ a?ehlmltatlons and

have ‘been continubusly intro
plobRMme rdsalfiRg fiSmahdesickpedifioiy o theprinteey usad th sueh hethd,fsoch as false
i mproving anneal i ng specificit whi ch can give rise

PSHIVEY: lmogmq@plém dvighy bagkgroun A/glg}qw;n jirgpro approaches to each
h%gﬁﬁg e %Elll Q(anlnlzc}u?lgc]{llw gl ”%ml'ﬁ‘erefgrreoﬁx R re@%n{'g lnge%uéfe}xrovel primer

and ionirc's
a&pﬂiplﬁ&lst foP fnprb@ng biheMingf dp8@n@EHT whithWah (‘gh/etﬁ'& 18 lﬂﬁlk Qluplification
acid has been reduced, the degree of m smatching, and

Nﬁﬂ@ presence of denaturlng agents. DNA

at l}zlgob%:lngg’ﬁgglnﬁq%cg %J@‘\“gl Sen pgolché ?{{eh é?]oé%cu{a)[ biology and is
aﬂ‘&?eﬁrb[yn O LR e %S&LWOEMOIP @en‘éﬁil dfqgkﬁeﬁt Ro GhichiteAucleic acid has

di agnosi s, genetic research, and forensic |aboratory
beenaleyied . thé-alegrex afiprhiematvifihg, amd the prasawe rdfedwatsh@/vagbnts DNA
t hat sequence dlfferences as subtle as a si.ng ? asg
hyldiglionaagedstegbpplegientould bem yey asedildeq! iminegifie Bl aoid sequence
Qﬂ%mgﬁﬁgﬁﬁﬁ 0

d?(ﬁ%g&agélﬁla blegrﬁ' HF A189[%1ér1%)rn) ecul anal“ysi lg args%grsgl 2d forensie
ld[fbhfa@t'y Analykig. ol exdﬂrp@l Willacegd @ oWtk sldsved BhaRsequetce aifferences as

1981) The use of synthetic oligonucleotides as
grap disinglei bype E}raggegre s‘.\ﬁiﬁ],eptdqo #aable) diserfmination of short (e.g., 14-mer)
9%1@ :dgrl(x)lctérllsg\c Ie%lgo {Hlsxceodldsogglgpel olealﬁ% ggs gilég()?ﬂt Thutation
nﬁihe %”J slotfid 9&R) (ViRghes B RN eof1., $198k) @h& gdel ofynt@étRbdIFonucleotides as

| el e by hybrldlzatlon Wit h synt hetic

hyhndgz@tmx:prgbﬁs; Hewidizetiencof dligonuckkotides ofpiixed 9gmese, to rabbit B-globin

DNA. Nucleic Acids Res. 9, 879-894; and Conner, B.J., et al. (1983) Detection of sickle cell B-

globin allele by hybridization with synthetic oligonucleotides. Proc. Natl. Acad. Sci. USA 80,
278-282).

In spite of the power of oligonucleotide hybridization to correctly identify a
complementary strand, researchers still face limitations. Hybrids containing oligonucleotides

are much less stable than hybrids of long nucleic acids. This is reflected in lower melting
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278-282). In spite of the power of oligonucleotide
hybri di zation to correctly identify a conplenentary

W@ eoaneR9st esear chers still face limtations. HOI/K#&#3006/000746
cont ai ni ng ol igonucl eotides are nuch | ess stable than
hybrids of |ong nucleic aC|d§ This is reflected in
| ower neltingtenperature instability of the

teﬁ%%ﬂu@sTheglngmn? b b By RS Is dnbBOhE ABL: nﬁ‘lﬁ&{aﬁ{ BictbR tPFe considered
consi dered when” desi gni ng ol i gonucl eotid

whenbddsigning taligmmuclEbtideshydtidikzatioy. Thd ﬁtelﬁlhﬁyc:chﬁheﬁomaw@n a perfectly

perfectl mat ched conpl enment and a conpl enent
éﬂlegtt angng yorgﬂ@n%ggsr&aé@eg@t ag‘]iytqge a6 Fan be quite small,

co?%%dbﬁc% %d%sglﬂtb% gsxél?ng gﬁ‘ilexleg%egiﬁﬁgelrg "L‘%r@&plg SP% rx%perature) The

shoher thd bliponer ofdfitelestt(perMating idedtificition g a lc&ﬁpléméﬂta‘@%ﬂrﬁnﬂ i®h more
a conplenentary strand in a nore conpl ex n1xturn2 t he
C@tpd%ﬁ@éfﬂlre& ke %ﬁmm theffeet of p pigEle-bbwanismatemen everalluplex stability.

R v R SOt ol et pesdfy S Y P B ey,

edau s & gé@&ﬂy\@&ﬁﬂtxlb!mexﬁé{‘? rs]ecfu@nc@ RAth@ChhsY be AR BB h& bdnditions of
sequence, and thus nust be used under the conditions

rediced gfdugsecy, which mgeltsay deordasiophybeidizhtion spevifibity lseramslmg

ridi i on s ficit serlous There h
rdlrarvg gen ne %f\?ém 9 e ff{ cty P€ &onuc tlde hy%rxdlzatlon
i i e e
etlay,t(ﬂ 993)) Paici Mdﬂ @A&hSM |, D/84,690: 1a|46Q 1146D3) a Rredod ilN&hich the washing
Sci, : 11460-1 1462) and a nethod in
af%ﬁ rhe ﬁyl%rrﬂézau%tyﬁ P?fg‘“‘&F‘% drloy F?@pﬁ%lqu dorzdengperipd to-hense thegbility
ra%sc} %%ah@%?&%ﬁﬁ“sr%t@ﬁ HPand: % Of19 &ﬁ@%@ﬁﬁ @&eé‘é?ﬁﬁz%%@% Nfs27.534)

Iscrim atln

hab . beerf Waedm@ag, Q;&Jﬂ{er Bham&lgnas Becn2ifitrddetid oV encRRGRy the
proposed. Recently, another nmethod has been introduced

refatio rpeweraﬁusmglemuele@téls PO BIP S BNAghridsaton by means

.d DNA
oty el M BieRg CF PEa{ S Qe é’éec’('@{f’@'&yﬁb%h% 7§ 1o, many
UNabsefs Bonbigs 'ﬂmlliagwos 1@07???6158 59,3291 124,261 €0t 15016, 3 508939, 6,309,824,

U.S. Patents including U.S. Pat. Nos. 6,077, 668
6 6423529 a0d14,26851 28 4xcloSedthe ﬁroBﬁSﬁb;‘ bB0idizetiR0ad &Q 4pp116ati3)4§ A?ﬁSugh the

. and 268, 128 di scl probe for h tion a

mfpf%ve(gmﬂrqae%f—‘f fosfigh mahod ﬁe@wemflvfﬁw&v fio %ﬂﬁﬁ» il et lgods and
C S rd I

b S ﬁ?&‘é@*ﬁh&%‘%‘“ﬂ R

lithigdtiohscing atoblems afsihglfrore hotbepecificipl aftol gqnuélbaele hylaidizatien.
limtations and_probl ens_arising from non-specificit

of Thsts Foftilict @e%Sib&eW a5 rartificieh tfachors, spRle e thes fadlpep jof éPO‘%/ ing and
QIPO%ﬁiZQ (Jnl 3fy ol égﬁ\%ctle%{laé I)lll ghbas ratg aa(flitj l{)hsﬁx%glpc cﬁsop'illfla%l hybridization

condlitig@n weiﬂe Qﬁbd Qh@ﬁbgsmsdafaaétﬁlyaﬁ&izﬁi%ﬁ 2t ieffvren brr@feous results is
opti mal hybridi zation conditions, wuld affect the
mere gutinerebledtn sheotesHiphedngiatedt from: highvthroughna tscrsening method. Such
S, mor e ble to the r

B GRS PR v hfabf&é%lroaew T defgpcks in

oligonucleotide-based DNA microarrays.

i

F:é

Furthermore, the development of DNA sequence determination techniques with enhanced
speed, sensitivity, and throughput are of utmost importance for the study of biological systems.
Conventional DNA sequencing technique originally developed more than two decades ago

(Sanger et al. (1977) Proc. Natl. Acad. Sci., 74:5463-5467) faces limitations in both throughput
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artificial factors inherent to spotting and
hybri di zation are nmain practical drawbacks in
wW@bdogoyesl eot i de- based DNA m croarrays. Furt heP@DK&2006/000746
t he devel opnent of DNA sequence determ nation
techni ques with enhanced speed, sensitivity, and
t hroughput are of utnost inportance for the study of
ardl BHGGH ke YALBOR. THIMYR n&b&ﬁ‘ﬁlew%ﬁﬁ&%@@b&ﬁ proposed. Three
technique originally devel oped nore than two decades
meifods(tia hgldrgret p@hise(atdseqenbing by hiatdizatidic @tain Sad Smith, (1988) J.

74:5463-5467) faces limtations in both thr ouﬁ%cf)ut and

Thegts Pid.o 1351081309 Dsprnet 8t aleo HS SN Grap@ico el 14428k Aad Sowdhpm, EM.
b d t
(58 Al SRONGY ) BEILP ARRREC o AC B8 TIRLTOF Spbe bl il tiovage
(Bmﬁiexsdﬂal T(ZO(IOJ.Q&%) Nekl. AL SEi., 9Bi1665-167053 5nc316}8053£1\7e)1cmg (Ronaghi et
nac et al. 1989) Genoni cs, 4:114-128); and
a1$o(h9ﬂ@r pinak, &1061(8198@)1 DB @nd\y1998) 7 Brienqsa 2R1:3E3-365). For all

afp rlgll% }oéler;cﬁ tg{%hnélil;%sn %IE basgﬁi seglpenlmlgg ?etalct%)glg%gsoglgei_y %epeggs upon the
hyRAidikfn-sp&aklty ofhd Eﬁb%%g#ﬁﬁhfﬁlt@gta& Ra04E a8d. 18 lconsideration of
3%119196 /inggl %loochgén?ﬁ 84- 89; aén%g ( 199%) Scfglﬁ(l:gra one
thQ B&br@&ahmyclﬁdﬂm rof thie [secaifepingrprimter, oneeht methhds agel s:éueCt thdimitation
ccess, of. seguenci nqg reactions . absol utel.y depend
of 6 St Hy B, S "SRR CHRTIE (15 GPUeHRdEs GERTe: fy eeneral
seﬂﬁénﬁﬁé rdaBtidhs i %ﬁuéﬁé&cﬁsﬁigcteﬁﬁfag nu'cf%lccé?:ﬂﬁ Jﬁj&'&gﬁlﬁz Qbbs Uan a few
the hybrldlzatlon specifrcity of e sequenci ng
hmxrlredtbase m@irs irelehgthetdhablg ther @e&ﬁbﬂlﬁﬁ‘tdlztaﬂoﬂ ofithé ad¢quenringf primer is
the | ength of tenplate nucleic acids supplied for
BYdp e B8kt i ons. I n general, sequencing reactions

o BN oL 80 SIP A DAELSIE S S AR ot

sehdigvi P ithrbwphPitBhdud Zabé Hiﬂd@éd byhge Wﬂﬁpli’c@ nildid@idsl B light
achi eved to certain extent. For advanced studi es,

ofi{bigvedirapt SGWI@@{%metngclp@aelﬂuf@ma mpnlhn@mhfatnmeldtew@le@ acid is
it th hi nd
alRT gonideinay B helodh oS R irs SRR it gt AR iRleiacids at

high §e&ticigequenci ng of a target nucleic acid froma

popul ation of tenplate nucleic acid is all owed,
provi ded that the sequencing pri mers are hybri d| zed

etar .nuolelc ac:ldsa eC|f|C|t .
Th'bH B'tﬁ%B‘ﬁtth‘f caliopy YapaYs; Hﬁ‘]‘?nts\?ﬁ at‘p? %f Rt %ferﬁ?fax and citations
ar® Hx@kfﬂd@@ﬁ' Qdnth&es Tﬁ@ Sl GRRER themte%staﬂ&g %atﬁﬁx@m their entities are

provi d I'n parentheses. The di'scl osure of these
hqnabyemcmpoaamﬂ ]mukﬂﬁtremés onnes thisnagipliedtion émbider @6 mareefullg dedsyibe this
[ ncorporated t%/t references into this application in
O

inygngie and $heteofithy 4rito gdichthip wvention Peiisnt i on and t he

state of the art to which this invention pertains.
SUMVARY OF THE | NVENTION To elim nate the problens and
SBMMARVIOMNTHEANVENTIgMNvent i onal ol i gonucl eoti des,

uS"l(zz‘odelimina’te the problems and shortcomings of such conventional oligonucleotides, used
as primers or probes, and various methods involving nucleic acid hybridization, the present
inventor has developed a dual specificity oligonucleotide that allows a template-dependent
reaction to proceed with much higher specificity and found its excellent applications to a wide
variety of processes involving oligonucleotide hybridization or annealing.

Accordingly, it is an object of this invention to provide a method for synthesizing a nucleic

acid molecule using a dual specificity oligonucleotide by a template-dependent extension
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as prinmers or probes, and various nethods involving

nucl ei ¢ acid hybridi zati on, the present inventor has
waelewelgived a dual specificity oligonucl eoti de PCEHKR2006/000746

all ows a tenpl at e-dependent reaction to proceed with

much hi gher specificity and found its excellent

applications to a wde variety of processes involving
refdtiogonucl eot i de hybridi zati on or anneal i ng.

Accordingly, it is an object of this invention to

pr Bvs atether Gbﬁfﬂfcﬂhif» imvemiym topevid a‘tgethodrfucdebbﬁvea@mblifying a target

lecu] e u3| speci fi ollgonucleotlde by a

nng?ﬁﬂ H;tséq‘l%‘ﬁ ﬁéﬂéﬁg}%‘ﬁl" BHSIA§98 ¢ s anot her

ob |

Seitgsg%txlll\?ag gl o n‘Be'c yi Eﬁn%ht{og r‘ccggx?%%%glm%fhggg&gl g'\pil nL% fwo or more
tafgebmc&oﬁltéﬁseqnenaesmxmﬁlwhﬁmﬁﬁ/ uding |t@b @r ankdlpairs! df primesst in| the same

anot her object of this invention to provide a nethod
r€‘@%‘Pnanpllfylng two or nore target nucl eotide sequences

ﬂqg%s gu?rtggr?cg) ec%/ of! &1 ﬁ}/en 10N ? r?rgﬁlr he %%,t ro? tfo ot §e%%1eﬁ1icglg a 1|1uclelc acid

mblBMﬂ@Erdnﬁ?ﬁUI\Q\&raQMktd&o’inlm&@&ﬂdsf_Or sequenci ng a nucl ei c
acid nolecule froma DNA or a m xture of nucleic

acit dssstilli furthes objegt|of tfiyinyéntion tshprevitle @ fnethhd gori deteetintg omicteis acid
od.for detectin nucl ei c acj d nol ecul e
R §EhSeRE vy 37 ¢ Sl
eX; @HoMBr SHRESS B mv'eﬁtldnsto ?fb@fd@ SrmeARIAGEL debotihd™d Birget nucleotide
invention to provide a nethod for detecting a target
sepuente 0t A declsie qasensmplan by uselof diidl spedificity astigbruldytidesimmobilized
dual specificity oligonulelotide-inmobilized
mﬁF@F@%rray It is still another object of this

o lnl:f g{%ﬂ&%ﬁg&% ogLth}’ 6tqgis ?nvgt:;]{ﬁ)lnﬁ Pt%g dfe 'acilluzl sgeclﬁcng 0 dlgonucleotlde for

or synthesizing a nuc

symhbsging enioleicaacideniicdlety deprilsie dépefdehiXtdnsion faahl on.
It is further object of this invention to provide a
el Ho durthst Oblﬁ%ibq thg laﬁenawn &alpravigle speethpd don 9nabhngmn annealing

n Ieo et rmne g
5P g‘lflhqg't ﬁf & no lécq% | gom cI e%a?lﬁe etﬁrfmnleg tg'fouﬁﬁ ?L?%Pﬁ‘éﬁ? of the
dg&m@ﬁbmgf th|s i nvention to provide a nethod for
i nproving an anneal i ng specificity of an
ol It ol dhgisr deject Of Hiéy invditiert tospravide athethnd &gewpofinglae annealing
sen vention wll becone apparent fromthe
Spg':éﬁ 1% W%@gﬂ?#eﬁﬂeon to fol | ow taken in conjugation
wi th the appended cl ains and draw ngs. BRI EF
DESCRI PTI ON OF THE DRAWNGS FIGs. IA and IB
scObemotjas dnd adepnesenf thehgesonti inedngibie witl bedvemedapphrent from the

pe It
detalleg descrlptlo%/ to(fc%%w taken in conjugation with the appended claims and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGs. 1A and 1B schematically represent the principle of the dual specificity (DS)
oligonucleotide of this invention in a template-dependent extension reaction. FIG. 1A shows
high hybridization specificity of the DS oligonucleotide under high stringency conditions. FIG.
1B shows mismatch tolerance of the DS oligonucleotide.

FIG. 2 shows schematic representations for selectively amplifying a target nucleic acid of
double-strand DNA using DS oligonucleotide primers of this invention.

FIG. 3 shows schematic representations for selectively amplifying a target nucleic acid of
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ol i gonucl eotide of this invention in a
t enpl at e- dependent extension reaction. FIG 1A shows

woe@h/oyspRr | di zati on specificity of the DS PCT/KR2006/000746

ol i gonucl eoti de under high stringency conditions. FIG

I B shows m smatch tol erance of the DS ol i gonucl eoti de.

FIG 2 shows schematic represéntations for selectively
ARRAIEy Leig.acid of doubl e-strand DNA

usi ﬁdlg%%ﬁgloﬁé%ﬁélg&gg? %{Ig‘%rgﬁftlhﬁé?vs?m&“’t hi's invention.

FI GFIG3 4 Sshews scheh@itbepesenRR6RSRP iéh g8 8epeent 8t&fsioh 18cYions in
anplifying a target nucleic acid of TRNA usi ng DS

Glertgis n‘i/%qr@@@m@edpﬁ itarget suplkict deids ugimey dwetl i sperifidity @ligdnucleotides on
glpol\l/\l{s eg,[c(perrati c representations for tenplate-dependent
BEPIIEPSs QA Wons i n sel ective determination of a

t arget s RYg b@hdse %@pﬂoﬂd?&aﬁ]ﬂshgwﬁl% RS bEBER am lificatli_gin CE\or qoytokine
ol i gonucl eoti des on oli'gonucl eotide m croar r%y.

fawily genag) Ac-08 en@ﬁkl%h@ﬁgjtgfeapkﬁboﬁ#?ﬂbm?pﬁrﬁ&s (eg6lst-9 alﬁiﬂ gL—lb-3’-0,
PCR | [fication for cytokine fam enes, |L-

laneds %_%éd)l allﬁ’s‘%[ﬁl&%os I 3} 2w g sl ik icifyrqliganpugleotides (IL-1b-5’
dofEr 1935 15,Q- - o oE - 3’16 lor P40 9-5. ' -0 and

b 8 g o, helg B iy B e
Fokdvgolt0dp &addef Pasdphlizet (Seégend Mt $doul, Koa). | ane2;

EL-19-5' and IL-19-3", lane 4). Mis a 100-bp size

narilEr 64 cnateetpse gei-phaieasephl gowing the dusts R the PRAGH (rapid

u r . FI 6A |.S agarpse

AEARSRAFoc b5 B9 e SREE) gy ool P SRR o e
spécitdl oBEMEIENTR 11208 1 9éprésbe BRMS) will pdrfa& G stQudB Sanes 2-4
denmonstrating PCR specificity of the dual specificity
rejirgsgenpran @D tWide3, 2 ané 11 basepnisweich sat dtspd’t ew Ty dpkcificity portion,

erfect ch uence, Janes, 2-4 represent priners )
BB 8 e 37 S PR PR, | 16 S Rl Al 15 5™high T

RETH) Ipoltiod, RESLHRE, inpedide sl .
PRy foliok, RAELAQR. NSRRI paRG RABGRA Ny Forevey J00-0p
Igtden Perbondlizer.speci fi city portion, respectively. Mis a
10%—€p Ssj ze marker pgener ated by Forever 100-bp Ladder
Per{GPR i 3% pgargsp gel pBpfoprapipthowgigribiesuis of tha 3t-BCEH the DEG 10

O r A f 3 of the G 10, gepe.

R i, ol o B8 S By g e PR,
Lamel reptesdntsya riohed With Plefed: infdRhisquehds; 1ahad P4 AepfeSddt BHBAS Svith 3, 2
a primer with perfect match sequence, |anes 2-4
%SP& SHEMaYeH ahds 3 -Upw A Specificiiin portiorh agspectivelyrand kanest 5-7 tepresent

S-S I m cifi.ci r{ji.o respectively, and, )
o8 T PBEL o RIS AR EGH 5 o s
100-BTEikeChiarRdr pbiteBat& by Ho8Rerl100-bp R a4dek P&EdnMIiALT t 1 ON,
resg{sct ively. Mis a 100-bp size marker generated by

FoF&getA 1pestnts tha de@rend@e rof ¢n aotimessr for BI-BACEAofT thp masied plcenta-
th equenc of 5" prinme for 3'-RACE of the nouse
i e IS P REETH AR ParA Py IGrenbER2-0rA apsseaventiona
pR®hs - and- AQ130d1 Ry 2pR0549) ate pﬁﬂl@l\éeﬁlésiggg@laccording to the present

invention.

FIG. 7B is an agarose gel photograph showing the results of the 3’-RACE of Psx] and
Psx2. Lane 1, 3’>-RACE of PsxI using the dual specificity oligonucleotide primer Psx1-5-41;
Lane 2, 3’-RACE of Psx2 using the dual specificity oligonucleotide primer Psx2-5’-41; Lane 3,
3’-RACE of Psx! using conventional primer Psx1-5’-40; and Lane 4, 3’>-RACE of Psx2 using
conventional primer Psx2-5’-40. M is a 100-bp size marker generated by Forever 100-bp

Ladder Personalizer.
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primers and Psxl-5'"-41 and Psx2-5'-41 are priners
desi gned according to the present invention. FIG 7B
WO g00am93gar ose gel phot ograph show ng the resuPCBEK&R006/000746
the 3'-RACE of Psxl and Psx2. Lane 1, 3'-RACE of Psxl
usi ng the dual specificity ollgonucleotlde pri mer
Psx| -5'-41; Lane 2, 3'-RACE 8f Psx2 using the dual
sp 0 n :
3l G A B BRA LG SHIHRs EPAT g forp s g mouse
pBEHﬁtaLciD}ﬁl\ gool BsingNetdudlf spRaRalty WtipSificleotiieqitintetsREx 1 {51-H IMgfor Psx])
Psx2-5'-4 Mis a 100-bp size marker generated by
mﬁtﬁs@érﬂl@r@fgﬂ)a&dmuwm@gs@mm izer.FIG 8 shows the

oBL 7Bl b SEl LB BERSRE SR TR B Becie
@;]céofﬂcﬁ}» br¥m&L | ngga y%ﬁemwpcm %rwy&kﬁﬁ@bnessmélz fnbAdplex PCR

and Psx2-5'-41 (for Psx2) as a sequenci ng
fqm mi,memo bp); Gane®, stvaiextl?@{ foe Jul § 250 bpllihrtei 4pmen0p|h@FI’CR forIL-18

ene eSSyt 152! 85 it BB RERRIE Pp 2 v
t .
P 80 P SR 5 B e
BOR m-flﬂr(ﬁd_bpb&ddm% b@)horogler PBIR fopHopd 600PERM is a
for 1L-25 (350 bp); Lane 6 rmn(glex PCR for 1L-2 (400
1%913 sm_eaﬁ?éker gemmtféﬁwé?ﬁrw@m%? LopddegPerspnalizgts) - Lane 8,

f :
sh% CRJQJ% 89[551 s) o A grggl Q%(Bls L"?}%h%of%f‘ @lr(ﬁém I?g?gene of
hﬁ?haﬂ &t&&x@@n&%s (INIYS) B3 uk©OF 19 didl aleecmaity eligogedetiaé pdimbry. Lane

Forever 100-bp Ladder Personalizer. FIG 10 shows the
1y target P@RGfSIHE’dDMPéﬁbﬁBﬁ ipeh hMBN's3’ 98 tpimienef §&fi bane 2, target PCR using

nAPUSEN e P aPH0F aBimer SFoy LT GoRGe] by tare hufal! p-actin
pﬂﬁlbﬂgﬁfaﬁe 44898 PER \Llﬁ{ogtecémgg:@ dd i g NYR PCﬁ%h&ﬁ‘i’erﬁM
8 priner set; Lane target PCR using hMPV5'-585

and hI\/PV 3'-1007 pri rrer sets; Lane 3, target PCR using
urmn b-actin _ane 4. tar PCR wi t hout
P@&E%@Hﬁ'&ﬁ)@ Q¥ TtP %Ft hout tenpl ate.
D R B NI T s
specifiofty GligSRslestilie Nghda(td ualdusipgetifitiei bligmhtlgmide Ctha‘eifor dEhe dual
and (b) a dual specificity oligonucleotide there

segHicty) ahg@p@eqtndp of tthis ewegfmu@le@@@ft@ere%rre@ fip &s F‘F?\S eq-hgp drpllows
él};'ngr:)(?l‘l(})gc%c tat?r]:e 5?c]d1tst t%{go seﬁl%% ar e?m%ro@e'dl X@ﬁ .ﬁ@ﬁ that the

& 8hRea e ue
shIdHICRY Sﬂnlﬁﬁﬁ:%cfdl dfﬂ;ﬂiﬁcati%ﬂ ¢in pakidhilad P€R§ ﬂﬁﬂiyﬁh@llzzttbén @daction can be
nucleic acid anplification (in particular, PCR) and

sigyificandly aprpesd- r eacti on can be significant I y i nproved.

U

Dual Specificity Oligonucleotide (DS Oligo)

In one aspect of this invention, there is provided a dual specificity oligonucleotide for
synthesizing a nucleic acid molecule by a template-dependent extension reaction, which is
represented by the following general formula:

5°-Xp-YqZ,-3’
wherein, X, represents a 5’-high Ty, specificity portion having a hybridizing nucleotide
sequence substantially complementary to a site on a template nucleic acid to hybridize

therewith, Y, represents a separation portion comprising at least two universal bases, Z;
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Dual Specificity digonucleotide (DS Adigo) In one
aspect of this invention, there is provided a dual
W@ pwei9398i t y ol i gonucl eotide for synthesi zi ng BCTIHER@6000746
acid nol ecul e by a tenpl at e-dependent extensi on
reaction, which is represented by the foll ow ng
general formula: 5'-X p-Yq-Zr-3' wherein, Xp .
repRERS NS SloR T, - Pb@ficit) MpsMies | favinkt ¥ JI%HHi_le? RaYdoRe &equence
ybridi zi ng nucl eoti de sequence substantially
subgianhia byreamplenyentary ta assite en the templetapheltie acid ¢d keybeidiae ibdretwdth, p, q
ybridize therewith, Yg represents a separafion, .
o2k [P SR ! AtCRRED PaouR gut Zofre sagogibonucleotide or
VB ARES B! & Be 3 -hibiPW, TTBARAF bbikiGh ihBRE 03
Thybri di 7i g nuei g e EGiiefiy bortiG sé’}%lg.%ﬂﬂgﬁﬁgﬁ%ﬁﬁé% dow T
speofipily@oriohahy separationgiottion has thb Bwes T ligthe thretchoptichs;akd sbparation

to hybridize therewith, p, q and r represent the )
PR EFMH A BRRc asePriceg bublley siuctye yader gonditiens that the 5°-high Tn

ri td | | ide: Tm.of the .
oEERYARRRB) B0L15, 9. ARV BLABL blpd o g o
acidyenabling €& SFrhighSPE§petificityt YorBQT td QparateFons BRAT AbWOI), specificity

portion has the lowest Tn, in the three portions; L he
Pogiingdp e of peling spécificity te thedemplats eugleir racidgwherehyl the annealing

struct ur.e under nditions tha h = hi Tn,. . .
soR it o R ol o R =delr e by by e bt i portion and
th® B U@ NT AlsBecRRtP ap&Hord Quéqhdt CP! ALAI NWRkAlE &Fkficity of the

enabling the 5 -high Tmspecificity portionto
oligenvaleatids if enbancehe 3' -1 ow Tm specificity portion in

ternms of annealing specificity to the tenplate nucleic

acid, whereby the annealing specificity of the

ol @il agqt S I | y. ' hi
SrRaaaD ST, U8 SUHRER VB e B e Bl e
to pof®$ oligoSuaftthis hrevention ueadelieadin isabmedito degeribp & ipfontihdny fedfure that
. the oligonucleotide is enhanced. The term "dual _

its apRealing Weeifjoityip e arges sequpncads duslly Aetermined|by dis senaratatwoduertions,
- ( L er. referred to DS oligo"). of this

o D EABY FERALT ! 08 05000 0ekp R g o sne, e
anf}athilg spedificify@@ bithers bhprobdstiSgovaiedby Meir SR8l dohsebhtie s@uenee. In

target sequence is dually determned by its separate

contipet, Py rapneghieg specificity of He I8 clfgoghduptly defeviitidddiytits two poriions (the

»an he 3 -1 ow.Tm ci.f.ici tion, In general, 6 the
5" 3R sl B o R o seeP et B aetideagtis segaton
poRibn! i SVHichOH&E Arbe SRR G l'oé’a@edsiﬁ HE Bﬁﬁylnuél&tﬁé’ Q@qﬁgllﬁlteil Such dual

the annealing specificity of the DS oligo is d
spegtficdy memmaits thy DY sligoww pavd hoasprinenend' prétiegdxhibiting much higher
T ecificit ortioon and the 3'-low Tnspecificit
SP%@?W’ 6?{)‘161’%%? bt IBYPIpefo be patehandamoRyius PYH priptariai ch
t gGEwhil, 8% BRI INRnRdf Gl 9FALS HeldofRBShe ACP i
oIigonucfeot?gé sequgnce? %u%h9gﬁdﬁq%pec?f?ciévnmmng control
pripen) o ingpravie @nraGlingy speifidity as disslesed n WOPI3/059303a06 teAEIRE of which
exhi bi ting nuch higher specificity, rendering the
are JpcoERoFated liogei by tofprenge. Jbe %@\F@EO afibisurnsptiands distnedly differept from
thePX &P in light of the following: (i) the DS oligo has two specificity portions to be hybridized
with a target sequence whereas the ACP has one specificity portion; (ii) three portions in the DS
oligo are distinctly discriminated in view of T,, whereas portions in the ACP are not; (iii) the
DS primer is extended to synthesize a nucleic acid molecule complementary to the template

only when annealing occurs by both the 5’-high T, specificity portion and 3’- low Ty

specificity portion, whereas the ACP is extended even when annealing occurs by the 3’-end
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Meanwhi |l e, the present inventor has al ready devel oped
the ACP (annealing control priner) to inprove
wa@eweadiosy specificity as disclosed in WO 03/ OBOBBR2006/000746
t he teachings of which are incorporated herein by
reference. The DS oligo of t ('53 I nvention is
distinctly different fromthe” ACP in |ight of the
pdrtdat @id (19): thiid the bv@aliiz & Hggﬁdiﬁﬁg spebBicAP 8Lt 88 biYgo is determined
portions to be hybridized with a target sequence
duphe b the tvhsepaGR pradonsver. Sl &Hfighc T spepificityi wontion( dnid the 3’-low T,
three portions in the olhigo are distipctly _
spgiikiaip; PG oeerss” \ff’aéwgﬁlﬁﬁ?gm e$°é(8‘§‘e‘gc?|“ 3t bhe 7 -gae portion.
AQGRIBE i | dpboeci " dnflEfiind i
ACTURSE 0k K0l e 0B LABE . S PR ki of e
olighdo ite tapden seguané Y5 mivdrhighen thah itag that cflihs AP, hfdidssiidat the DS
5' -_hiofg,ﬂ] Tn, specifi ci%\% ortion and 3'- |ow Tn,
olign s ?GP‘%‘}"OBB‘P‘ESiCUPEth €Feas the ACP is extended even
WhenR &6 ' r .t he, 3 - rebon. and (iv) ...
i FROREKRS, BEEHSs Mgh Mo hinB RS ARE efRGe! bifh dsine
préjortiek ivgithin Sndl eligntidlatide atdch: Byhipher,t ecif@fapatich, 3°-low T,
portions, i.e., the 5 -high Tnspecificity portion and
speqificity portignanrsergsation PPitioRy porti on, whereas that of the

AGR i overned.only. t.he 3'-end portion. . .

acihe Sy S O8fu B0 FirRianel? oF wofdlesdny abspsavolving a template-
depehdern lektBifkidAreddME. THE Tk UsRNREi *aCtbhYlatRldepdnBenPSxtOlsiod Reaction”

to its target sequence is nuch higher than that that
maghs ¢ Meacti@Plo exthd @B slipoputietidetthaledi® lpibridized ® mowek samehce by
._unobvi ous over t rle ‘ﬁCP The siriking feature of the DS
MCSFROGHME SUECESIYE PECIPHIdERINR 15 erdemPIeRof: Wiy thy; efended sequence is
defbsihd i Al ol i gonucl eot i de

nol ecdlﬁ%&gnggﬁ{e%th&%ﬁ%%gg%#ﬁgi ty portion, 3 -low Tm

s pecehiemaiid yeppeoenitdtion famnthe yefnaipRt i goverpig tthed RybriibetiddS(annealing)

oLigo is useful in a wide variety of processes and. .
spegifieity OB the IR g iisnidusirated i Figr bididertiam to B tldndheddS oligo will be
deScBiRGt ih Mare JEbG. ter m used herein "a tenpl at e-dependent

extension reaction” neans a reaction to extend an

ol Wikenoily eetst-digh MpkeeificRy Porbed 6k tBeDS ofigdistaBicdRY to a template, it

sequence by incorporating successive nucleotides into
canokseg§ s ABIEIng sithiopp iegtplatthdependeatritsdsion qrsultiog ini o occurrence of
xfdgtermnned by a conplementary tenplate sequence. A

schematic representation for the principles governing

t hehifeydae iselh At T,0eiRORCAIIRDbf RE6S folisd by atfealt 8 PShon-target

oligois illustrated in Fig. A Referring to Fig. 1A,
sequiyeceJ8e 31-logol mipkdifidiy pwe®orhabieg aishortep se@jueket as tnlikviias enneal to
h only t Qe 5'-hi,gh Tn, i_getgi ficity pgortion of the DS

eo‘i"P‘é%g? SPGB O Ns 40k [BRBreiR thy 3 -highh Fretpeddligiiy@ogiion gnd the
3RV 1], Gboifi t ; X SLEDE -

T e P, e PRl By R0 PR SOHGRR Bl of amnsling
evépts. b gtherTmordyp dei 3 ilow Ty, speoificitp portibn ishiavdDdah iagmealisy events in a

anneal ed to a non-target

relatively mdependent manner from the 5°-high Ty, specificity portion and the annealing of the
3’-low T, specificity portion is less affected by the annealing of the 5°-high T, specificity
portion. In this connection, the likelihood of annealing of the 3’-low Ty, specificity portion to a
non-target sequence becomes much lower.

Where only the 3’-low T, specificity portion has a sequence complementary to a non-

target site, annealing either does not occur under certain high stringent conditions, e.g.,

stringent conditions for annealing of the 5’-high Ty, specificity portion. According to a preferred
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sequence, the 3'-low Tnspecificity portion having a
shorter sequence is unlikely to anneal to the

wmorveNeI9get sequence. The reasons for that ar ePCTYRR2G06600746
5'-high Tnepecificity portion and the 3 -low Tm
specificity portion are separfted by the separation
portion in terns of anneallnb events. In other words,

eﬁnmﬂm:i)bnt ;00 2hPBRgEIut k& bérfbnﬂ Q&ﬁﬁl&’c@-dép%ndeﬂv eliMBfdnirbactions using the
anneal ing events in a relatively independent manner

Df obign urlder &'inghitghnditip eth fanmsialing tpopdritar nawhl higher than T, of the 3°-

eal | of the 3 -low Tn, specificity portion is
1qﬁ£;§ fQ%XP@Hmby the annealing of the 5 -high Tn,

sp [ t o c
[ E@F€eh®8%xo i%falmj!;le emr%gty:)&ra?w&ggwgl %"v"bp #’ﬁ E%etl:l |pé) ft%on have
segadnté ubstantially vomplemegerd t6 eOtemplae, lﬂeCDﬂ&ﬂilgW€m bt Qittaled to the
Wiere only the 3'-1ow Tn, specificity portion has a
te@élﬂ@éﬁ@b"“ﬁ%ﬁﬁﬁ@ﬁ%ﬁﬁ@b‘?’“}eﬂﬁl@n 8CoRBNt ar get site, annealing
[ dnder h stringent
{K}(}%ult gv?]sz;g 0% b?un%% tﬁj th {t 1scbe:i18YefI ﬁhgfsgqaraéwﬁ ggrtlolhglakes the
’Qﬁwtn%péclﬁd;}g%rtm m&f@%@hsfltiv%ltb YanRQlihd BFhditDE Q. 9! Rehpb@iude and
preferredenbodi ment, it is advantageous to perform
Seﬂ@mﬂ serepleteqpéamianin thist wewilothe raciéneont tlwsmqn@pednféc Ip@ridization

er. stri nt conditions wth annea
ot Qe TR giogoR L Heor et S Doy fhuch lower under
ceﬂ%&ﬁﬁ‘éaﬁﬁ%{o} )s’trlﬁ%é"rﬁ)'c@ﬁliltléﬂg SBerd Y Dow M, GfbciliBlty portion as well as
specificity portion and low Tn, speCificity portion
thh é\fbglaT,saaqdﬁmy@osudnss ambalal tbyis tangepkeqmﬁm aliey3°tead af the 3°-low Ty,
oligo can be annealed_to the tenplate

|ate, th
Spaﬂ W@ﬁ@@nmgorggls%@saeﬂﬁm%%f%reaﬁ blg by PINA pajyrperegsgs-
Wi ’?ﬁengrxﬁ O %ongaé{RQe’bX 'il&%ollﬂle\fel rgf IISStO_I.aelllhf%y %qii &H&t oft ﬁh%ural or
separatlon ortion T( % F m specl ?

mpdifiéd enoffefseor 3@k, iinchiding caa@embnm@omadmohmuﬁ@ a@d the like,
tenperature and sequence conplenentarity). In this
capein Ol specHisalih yrishiving mthtqnéarm muglp@tslﬁfsequence whether occurring

|d|zat|on be spe
w70 8P bR 8 phammBlor 5B it pande o
makeleh Cﬁﬁ&@ﬁo@ amneﬁwr{a&aﬁ&f ShréfeRBRN XheC OBHEINUABSIde is  an
Wiere the 3'-1ow Tn, specificity portion as well as

Ollgh@eosynbhmg:llmﬂfdm Bbe pligooidlsotigo oﬁ thisrinviesticarnae &b e@tnlbr@ecil pfnaturally

%%3 #@&qée”mﬁ%@ e oy w‘@W’H pielatls Heboes, o pugleotide

de@i"ﬁtﬁ@éﬂ' bhe @i&or%&%oml Eﬁrﬁs%eqnch;ﬁgeng&fu@%otldes For example, the
"ol i gonucl eot'i de" as used herein refers to a |linear

ol@bmgbmde af thismventiah may mimde ﬁmodmbtuhs rvatiehaskbone hmdlﬁaegless. such as
i nclud %ng deoxyri bonucl eoti des i_bonucl eoti des an
Pepiit Tueis, SRR BoFEepB et 3 efgwey SRSBG %ﬁ8ﬂ9ﬁ§>)whpwharothwate

DNAS g?{ﬁ?%gdé@%{e%gegmg%ﬁ et atg | IPI]@A %ﬁﬂﬁ&kéhg DNA, MMlI-linked

nat producé
DA] gapethgDRNAE alpha- DN a[cﬁiﬁb&yl§hd§ﬁﬂcﬁiaiﬁtﬂm detidofidles with sugar
maxi mum efficiency in hybrldlzatlon Preferably, the

meglficgionsepdics Bifa-mrehyARNGL 7 daeeoRyh DromineIRaGh, 2HE-aIghBNA, 2-0-
allgi jt) ?C(l)-al%ynyq %1\91{ }}egcgs% Ij W epr)]'}ralngsr)]zl f{ﬁﬂ ggd gr&nyrohesx?tol BltIA, and
nucleotides having base modifications such as C-5 substituted pyrimidines (substituents
including fluoro-, bromo-, chloro-, iodo-, methyl-, ethyl-, vinyl-, formyl-, ethynyl-, propynyl-,
alkynyl-, thiazolyl-, imidazolyl-, pyridyl-), 7-deazapurines with C-7 substituents (substituents
including fluoro-, bromo-, chloro-, iodo-, methyl-, ethyl-, vinyl-, formyl-, alkynyl-, alkenyl-,

thiazolyl-, imidazolyl-, pyridyl-), inosine, and diaminopurine.
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occurring dNWP (i.e., dAMP, dGM dCWP and dTMP),

nucl eoti de anal ogs, or nucl eotide derivatives. The
w®@bkiogoyiesl eot i de can al so i nclude ribonucl eot i PEFKRE@G6/000746

exanpl e, the oligonucleotide of this invention nay

i ncl ude nucl eotides wth backbone nodifications such

as peptide nucleic acid (Phwéz(lw Eghol met al.

5 0

NP 305208 PPy HHORARCRA00) 6 Rl o st

as&r’poﬁe of initledioh tMNAnthédd wileh rplaee:ﬂ l[ﬂ&é‘r coﬂdxﬂ&srmtwh;ch sfﬂ‘tﬂhms of primer
pha- DNA and nethylphosphonate nucl eoti des, wi t

e%@@av PioBest Fhich 15 comBleBgRipry 422 pucleds acid syppd (tapplateyis W‘l?éﬁ’ e in

thgl}%s_en%(oﬁq}lgc%ﬁz%ﬁex 0%69 %NE«&& B Jzation, S?C%WA ﬁ%erase and at a

maﬁlytémp&amret A pBNfhe grivebr Whﬁﬁbly@ﬂ@le’b@’dﬁd%@ f&ag&imum efficiency
nodi fications such as C5 substituted pyrini dines
in(amphifictionePrerablyc thgdirivepr fis @wrobigodeprysibprucieptideodbe primer of this

1niﬁngB1§/ ﬁ?}m?)t céwmgloqyrlaﬁa}lw e, hg fdﬁl}{%’ éf'dl wn&}M’ dCMP and

d’fMP)‘ diddified AnIQRAEPHY inBRAatial hmu@e&ldﬁu%y ﬁr}h%‘t &n also include
ubstituents including fiuoro-, bromo-, chloro-,

rlbomdtdeotldq:mﬂhy Iprimee triugt] be, sufﬁcrigdtly loﬂg'_) tq‘rptimge t]m Wﬂyzkls of extension
nyl -, thiazqlyl

el S RS RSF ioh e PRkt éfgrnefwrﬁflmew }§§Xi’f§ éwgﬁhéaf Gprimers will
I
dagglf 5nsm51§f f?lgtoﬂl irllltglggl :teﬁtﬁ{ell'ag.??,oﬁﬂﬁ H%dy%? Sau S ?&ner. The term
“aﬁh@ﬁm o ﬁplﬁﬁmg:mdjséd leisn feffersMai thdappysitidnestiag oﬁgodpdi)tyﬁﬁﬂeotlde or
ext ensi on product which is conplenmentary to a nucleic
nuygleicdacdd foam (ﬂenlﬁlﬂé?rﬁllfé@%)ac%swh?ﬁ%h}’c@ﬂ apPOSélon epppleshige polymerase to
poqu?é%g %&cleoftld Uiﬁtloeao ulg]:félc ac%ol% ullea%ﬁl@ﬁ is Smple anemiary to the template

Izatron, nerase,
migléict &fd @r taem@crnath@feﬁ ame e ugéhe“hpbﬂldfﬁﬁg”l Sse MRfeR adirY to the
single stranded for maximumefficiency in
fogmasion pf @équblyrstram}eé ﬁeqlcat)acyd fromh @mpplpmerrtary singlg stranded nucleic acids.

i, 56 TRt R SHAET PR CEIRF iy BB - ahd hese
mgﬁMPnbg@%hngganggg>dTNP) nmodi fi ed nucl eotide, or

non- nat ur al nucleotlde The primer can al so include
r i Berterol wed hales “probed refiers e singls ttradndedsanteicaicdmidigeule@mgprising
prinme the synthesis of extension product;@t n the
1

amrté%ﬁeemsw tPﬁéreéﬁ'éﬁtW?IB’rcoﬁ’Bl%%tﬁﬁyzt% fagget nupfeatide,sequence.
g'np oM&ﬁ’ ﬁ)sreh HELR 11W:(JnL ngtﬁﬁ%ﬂ\ tRQDggﬂ% gﬁﬁg fhrv?ntlon refers to
|n§ tenperature F'cati on, and source

a nﬁdlermde sefhenct eeparatedrtyetht isepgration pofeibh. MheGernASS’ dghd T, specificity

herein refers to the §$ posi tion of an , ,

Patiqng 68 e%axéy\ﬁ Jesrssifice pgHo Lréfe@. t@ ageplgetids sefuensqst the 8™-end or 3°

enlau lchr%;]jr\saoes} f th}/\'h evreﬁtE h, Lesp }Zeh % ﬁtllJ K fals e]? a?«?cf b§/sc t !l:?aration portion.

Tta:%ﬁl mlhegm @peMﬂcaia pb&ommb@{mﬁbﬂ iW¥th e D BlidosFRIeUE] to refer
nucleic acid or a portion thereof. The term used

to' mtmﬂmd with rﬂ@ highgest Th efn@gnthreefmrt@ns ond havifgor hpbridiaingofiucieotide

| id f t |
SR B SRS (U 80 e T PR B ace The el 5--tow
T déﬁgélﬁ&ﬁ’tﬂﬁﬁn’bﬁtr %I%Hcettg ﬁlet]ﬁ &R0 nRINEANI I Wil ¥ ower T, than the 5’

ybri dizi ng and
high Ty, specificity portion but hlgher T than the separation portion and having a hybridizing

nucleotide sequence substantially complementary to a site on the template nucleic acid.
The term “T,,” used herein refers to the melting temperature at which half the molecules

of a nucleic acid duplex are single stranded. The terms “high T,,” and “low T,,” in conjunction
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terms will be used interchangeably. The term used

herein "probe" refers to a single-stranded nucleic
w@eood/ogBecul e conprising a portion or porti onBCT/KR2006/000746

are substantially conpl emant ary to a target nucleotide

sequence. The term "portion" used herein in

conjunction with the DS olig#3of this invention refers
wbg Pg[)rtlgrﬁ% %%268? gllgo ar| ér.“ia’c E %{r@% g gel%ﬁ(/e tIh 9ali§eg§:‘? B@tta,h %Qsolute Tm
vahi, Tha¥, Y"%We&dx&ﬂ it ﬂi@ 'I‘L bPe 51 lﬁ§1€T§spE£iﬁﬁtyﬁjwticﬁG§ hlgﬁrelatxve

sequence at the 5 -end or 3'- end of the DS oligo of
tOtthatsfihnGehm'b,npecrfme@twmel y, which is separ ated by

separ.ation.portion. T
g[ﬁ ?qggl{a'{}“ sagctli? ity r‘?"g o at&(ﬂﬁ J-lgm ?nﬁ%eﬁlfwt)( ﬁorfl?{)earﬁ)ges&ﬁne%to have a
h&b?ldizﬂng'Elgﬁgtlde%eilﬁﬁ&r suBé?anﬁapréJxﬁp@é?néMabh tot $8itebOA @spdplaldthucieic
anong three portions and having a hybridi zi ng
adidied Bybtridide tizeguitanThe ®ub$bubsthntally ycomplmpbrﬁm’h inarefer¢nge & the DS
site on the tenplate nucleic acid. The m"3" -1 ow
ofgpsip T hireinity mswy hat ke oligpmiclepidearlesulegs b 01?9§Y6P’in§18memafy to
i gn r ,
D8 Peob A g el el O e Bl i

cdditiohOr s&ﬁ@exﬂ avnditgna shk)hhhat dhe@nﬁ@lddumg@mb]edﬁiem bkemmded by a
substantially conplenentary to a site on the temp
polptrasedo fuingt complemertam comnef theeaplater Ehasefprer fétﬁéertrbhaﬁ ﬁélfferent

ature at which ha
A SR et Pl Bt FrR, oSl s
thel'S' 'g%s 'sp&i¥etity Ip8iiod Ehd B1IoGOT) s‘fl&ﬁﬁdlgrﬁbiﬁoh dv ol DS’ BEgd Ban have
il go are intended to describe a relative

oﬁ'mon/rad>ra mn;lmwhns)to atemphgoto ulneexfﬁm thaﬂ the DSTHige chs seryq asj gimer or

requi.r m
PeB %)éfl‘?%tg %gvo et PRERY A T TR Toppeeifisty porton
ofthe llﬁ\’\()h 9&5 Bﬁc‘féoﬁﬂe gﬁénhé) PerfeI coﬁnp'l&héihkhry-r b a site on a template,
specificity portion an n, specificity portion
zarleardematglmd to have a hybridizing nucl eotide sequence
substantially conplenentary to a site on a_tenpl

nu Epresueceai,fvlcpeffermwffr 31 BSIHaS. diisepeontiahdrat e phe of the 5*high To
s%ﬁc%i); ? q%lonall g%ﬁ&%ltﬁe ERLES ’Ylov&) ’In Efﬁ:[itg ?81%0{1.% % gf‘ef d that the

SUUSEdhErein To mean that I gonuc

TIef 86 YP-Righ ST, Spéclfical §biiby r&@saoﬁmmcawsm inysferprefemy, 40°C to
sel ecti vel y to a tenplate nucleic acid sequence under
7§k stilbsiorpriefedblan8alte a8’ Ce@ndjmpﬁ;tcm@"erebly,sﬁt()rqi gy 6HEC- It is preferred

di | eqt
T e R o s
46QPYn@fmdsh BrefcBibB) Qb@) toT@@CefP%&abli i Tf, Qﬂ'rﬂleh 8Shigh T, specificity
different nmeaning from "perfectly conplementary™ or

portibmiséiigheeat imstt e eat prefarably atlleastel 0&@;3“411% mioze prelferahbytat feast 15°C,

5 - hi T ecificity portion and l.Q peci f i
apgh 1pgs rPrﬁgsagWe aipdeag| |28p '%‘i‘f‘ Hhjf e %ﬁ%e \{v%n@n Spe‘“flmty Fortion.
' t 50RBSpreferably, 10-
O RSP 3, S e YA iy -t
704 nﬁre priefphablin 10-6reg bifll mbmyprqffmably,om -50A0/ ol s8t mlor_wpreferably, 10-
Tnepecificity portion of th %o have. a

4a°l§cm@4qsu@ef§@abfew@°% dhap ghat @fyh%’o rﬁé‘l" mERSEAICYY PULP- s t e
Accor ﬂE al gfeferred embodiment, the 5°-high Ty, specificity portion is longer than the

3°-low Ty, specificity portion. The length of 5’-high Ty, specificity portion is preferably 15 to 40
nucleotide residues, more preferably, 15 to 30 nucleotide residues, and most preferably, 20 to
25 nucleotide residues. The length of 3’-low T, specificity portion is preferably 3 to 15

nucleotide residues, more preferably, 5 to 15 nucleotide residues, and most preferably, 6 to 12
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i.e., no msmatches. For successful performance of the
DS oligo, it is essential that the Tmof the 5 -high
wamoeee®si ficity portion is higher than that OPCT/K&2006/000746
3'-low Tnspecificity portion. It is preferred that the
Tn, of the 5'-high TrrspeC|f|C|ty portion ranges from
4OOC to 800C, nore preferabl}, 400C to 75C, still nore
500C to 68C, and nost preferably, 500C to
‘gcge%{l&l ?ﬂ%l&és ‘preferred that Tn,of the 3'-1ow
TERESephratGdnt portd@r dokfisifi@ BORSst kwe® ThideHUL baws 40pdnily mspcﬂmble for
preferably, 15C to 400C, and nost preferably, 200
adyBg@es Padfeattieed |o§thetD$eolrgm Blve tere “wriversalbasyises) é@mrﬁﬁewo one

q%g%{ o%nﬁﬁ%ngl ig?e {paﬁ% rvgﬁlp re%<‘1h eggﬁﬁqo %tppaﬁ eﬁl@%ﬁ% b%ges W1th little

dBRRtinRos bahadt terstt | east 200C than that of the 3' -I ow
Tmspecificity portion. Advantageously, the Tn, of the

5' KHiag hechnyidelpdmb¥vn dhat pugdentitiésoat some hm@twpusa:o‘p@@@ of degenerate

prefera 10- 700C, f bl t
PifRfTE ?rYFgF%‘rrﬁBlF‘iFd by abiyBBR et 1 GO ORaRa Pt ol (1989)
.1.3&_01r g f6r(3d2 %OQrﬁlﬁ%'a@QJaM J. goet“’ﬁog%bﬁpr&hﬁkﬂ Qjcay hS“cz 86,

nBpeci |C|ty portion. According to a preferred
4&8’01(867);TE1n¢2’ dédx@-bbta-Thiibdfurdimsy 3P edtrdpycole y MNichols, oR. |ets al., (1994)

| onger than the 3'-low Tn, specificit rtion.
Np@ﬁzg%ﬂ 49R-483) qgﬁérmtqmndo&d@eqﬂqep Q- pyalpé}%ﬂﬁ}@c{eéc Aczds Res 22, 4039-

f.era 4 h
4&{32 errsgﬁ né tflxel gés?gg pgcéb%r'%lﬁslc %age e&?gghlg gﬁg eneraR n;g‘lmers because suc
uﬁb&éa@ baddh Yare E4pable ozioﬁlbp‘ebmtua&ﬁ pififid githsall Toue chemgidnal bases.
of 3'-low Tm specificity portion is preferably 3 to 15
Hnwe\ree (ﬂlelrfd@s metdqeelru@é/ reppteat gheed wiversal bases allgw fgyming a Pomon in an

f o]
][i q}OéIS? Im& c 8 ﬁ!)'l %%Ega?e W"R@% 5%@ e F%ar%n::-:ahn% (hybrldlzatlon) or

afPERGdicH ;ﬂlg thdn seRRAL tho\Gppbiie\Raddk s&lﬂ&%&s rSsuliag tl dhe elevation of
responsi bl e for advantages and features of the DS

thelaingpalingTspecifictyof priménce peat topatsigét ssgeucelyrdealspecificdly shreugh two
one capabl e of form ng base pairs with each of the
SepARLFSRFCUIHGALRRERIBEPCEORF t h |ittl e discrimnation
bet \é@o“?@ % réf%rr&iagmﬁ%(aﬁﬁbnw tﬁ@ luMlvéﬂgzﬂ%set ﬂxa{he separation portion is
nuc at Some ambi gudus positions of degenerate
s§déctddefFdin ﬁﬁ@o@%ﬁsﬁtﬁ.loﬁd&d&yfmmﬂmImmihs,aT ddmaa}@’ -dﬁoxj'lncame 2-aza-
deoxyi nosi nﬂ;\éd}t suka, E. et al (11985)
2eiaonyingsiw, 2' & inpgirg 2 -1 ingsisy ;@Wrﬁ-mtrgpygolee%-ngqopyxfojg gQS)Me 3-

troE)}ir,(ol deo% ﬁﬁ%g)%y cfeL 18 —de%§ %eté?f] 1%oﬁ,nranos%lg 3-n1tr<?pé/rrole, deoxy 5-

|’|b fura

nftNiebR] S 5 rﬁ{ron@iolea' . 2-0MO 9% hnitsihdoles 3BEF, 49rdiRkddle, andboxy 4-
5-ni troindol e (Loakes D. et al., (1994) Nuc]leic Acids
niebenzisidazap39- %mbenﬁmd@@p,w ngieme d mgwolpﬁnélmlm 4-

associ at. h the“g guse e
oGP Lo B e AP d” BTPRGRS <l REEHAGUOER, P
1rﬂx%'ix{dbﬁ PWAtr{&b@iLulmef A - ORYEE TN AR ir B &SR daAIRYVEPWRN-3-nitropyrrole,

there has not been any report that these universal
nvashelnas-hiveintole,ri myprphotiov-pébotaringg  amorpholino-inosine,  morpholino-4-
nitrobenzimidazole, morpholino-3-nitropyrrole, phosphoramidate-5-nitroindole,
phosphoramidate-nebularine, phosphoramidate-inosine, phosphoramidate-4-
nitrobenzimidazole, phosphoramidate-3-nitropyrrole, —2'-0-methoxyethyl inosine, 2'0-
methoxyethyl nebularine, 2'-0-methoxyethyl 5-nitroindole, 2'-0-methoxyethyl 4-nitro-
benzimidazole, 2'-0-methoxyethyl 3-nitropyrrole, and combinations thereof. More preferably,

the universal base or non-discriminatory base analog is deoxyinosine, 1-(2’-deoxy-beta-D-
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ol i gonucl eoti de nol ecul e to generate a bubble
structure during annealing (hybridization) or
wa@pgpbio9iogat i on and then separate two opposite BCI/RR20V6/000746
sequences, resulting in the elevation of the annealing
specificity of primer or probe to a target sequence by
dual specificity through twol&eparate specificity
rilgo nrQne %%5‘??&0?%‘?01& & nitroin ? ?Hogt' ;ﬁl&erg y,%e&{ oSiné. ed
e universa ase In the separation

p OSﬁch QRiveral BeSMmhEEE doh@iied Mah@depatftion@osiios il gpntifuous manner or
deoxyi nosi ne, inosine, 7-deaza-2' -deoxyinosine

inerrgpted manneg ik pﬂmsuoh@hdea suchnas dNMRs; Fids preferable thgfsthe, eeparation

pqﬁqw%mﬁp?eé%:éx%g us ﬁucgéoﬂg?s?%\tﬂ{r}g ﬁl}é{'eés% gases pregva%ly;s deoxyinosine.
| - ft3s cGRAKWalBE %iﬁ?faﬁbxp gwsﬁlﬁpﬁﬁélﬁs Sligdl fids Ghd Wt B, in the three
deoxy 5- nitroin nitroi ndole, 2'-0Me

p&tionis} inairded tHatthe AbpaFatibn portipw fomae h @on h@ggpymng bubble structure under
Amltro enzi m dazal e, 4-nitrobenzi
gﬁfeﬁzi m%

eoheres D dagok e G0 LOREELIL 494 plo deShiy porion ar

rﬁk@g&{ Q?emp?ate fuch F(.bé{:ll@rehﬂ)ﬁng ale - hlgh T, specificity portion to separate
enzi'm dazo -5--introindol e

frahléhmbw ar, sp%e;,ﬁciﬁi\pbmmutm oPNﬂteAmglspwrfbﬂm 10 tie dapddte pucleic

PNA- 3-ni t ropyrrol e, phol i no- 5-ni t.roj ndol he 5°-
agih yyheteby thesmprabing %newﬁ@ty qfﬁhepﬂegopwepor%@.dﬁtgmmed dually by the

hll'%g :l"g ?Pgef’lﬁglg' %prtlom e}ncri (Ph%e}n ﬂvml" d?p%? k‘gity portion such that the overall annealing

rop rro

sPRBiIasR e R BB MR IcatidY it E6HsIAekable enhanced. Preferably, the Ty of the separation
phosphor ani dat e- nebul ari ne, phosphor ani dat e-i nosi ne .

@Ihoxsphgﬂs o 3CetodL5° @, et peafertlrly, 9SG &0 ¢35°C, and most preferably 5°C to

&ﬁ sphoram date-3-nitropyrrole, 2'-0-nmethoxyethyl

1 osi ne, 2' Onet hoxyet hyl nebul ari ne, 2'-0-nethoxyet hyl

5- Rkddrfth @’@Ll%refgrredoerﬁ%ﬁﬁ%ﬁ{ Qhd¥dpaditi6 bérflon between the 5>-high T

benzi m dazol e, 2'-0-nethoxyethyl 3-nitropyrrole, and

;ﬁbﬁnﬁbﬁmﬁd}rtlmﬂ snd ther3éddw Tlpeeifioite pertiaip Icyntamsh@t lgast ﬁeqngvgrsal bases,

base or non-discrimnatory base ana
m@gogryfeﬁaggr zﬁeleast 4 universal basgs anc? most prefo %biy at least 5 universal bases.

Agcognia{l% goeg é)@if&l%h Lidgb iR ERNE itl)og ?oﬂioﬁ rBRM#S 2L1® @ﬁversal bases,

nost preferab oxyl nosi ne. Such
néfd prefefably s eaivemyl Basese et aioreeprefernblyhd-8s epaerad ibases, and most
portion in a contiguous nmanner or interrupted nmanner
prefarsblyn b iamiveigelibesssi des such as dNMPs. It is preferable
the separation portj t QQRHﬁt £ the DS
nu??‘b ele 3 pri ) 55 robe RaR e[r%gc];u‘gﬁdeﬁéal%rqfeﬁfeﬁ { ages of the

|ng uni ers

oﬂﬁpﬁwlﬁ&fﬂh@hgﬂtéd IFSr Xdnipld; akcdrdiag td h&:oﬁ%ﬁditﬂt Itemh)nlque a primer
portion in the DS oligo has the lowest Tn, in the

hevinge npdectide sejuericn longdethan Aabprepe hybpdipag iseicRsSriE Vefpy liable to

S RSOE SRR S S BT DSLOI 4 SABEE s gt
e@éﬁewﬁh ldn‘évﬁe&-tféncépﬁﬁdefi‘t Q:hltr])és EWH LRz, se@ﬁkﬁl@@s' @d i@ $°ldgh T,
tenpl ate nucl eic acid, enabling the

spqeiicity patioandahe 3’eowtly, swﬁ‘annpmlbn)@npam@i @om Ie@sw other in terms of
Tnspeci ficity portion in tern§ f _annea

rEyRY PO U1 el F GO o (i D igo g conain
33&? %? %’&ﬂc’lg Ecﬁjbﬁc)é cﬁ&pl&fﬂgntﬂj?l 't«%@ﬁl;%%’b %gllﬁéfnlg% IIﬂtl gus regard, it could

bB Appre@ited tialt thlaq)r&entl iventiors panité iptintrg tp detdesipnedueith tolaclt longer
t he overal |l annealing
sequences considered to be non-practicable in conventional primer design strategies.

According to a preferred embodiment, the 5’-high Ty specificity portion is 15 to 25

nucleotides in length, the separation portion is 3 to 15 nucleotides in length, and the 3°-low Ty,
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specificity of the oligonucleotide is considerably
enhanced. Preferably, the Tnof the separation portion
WO 20003598t om 3C to 15C, nore preferably, 4C t oPABER2@G6H00746
nost preferably 5C to 100C. According to a preferred
enbodi nent, the separation portion between the 5'-high
Tn, specificity portion and the 3'-low Tmspecificity
] at Ay ni versal bases, nore
ﬂﬁﬁg%éﬁﬁgﬁﬁqgfbﬁég@?ﬁﬁﬁﬁﬁﬁ5§?§a| bases, and nost
pr Blosr mbkyblg] the 65kigh 3., wpecifieits pdrtimids. to A6 moclebtidgs indewpth; the
preferred enbodi nent, the separation Portion cont ai ns

separgiipn pertiparshfo 1qwsleotiden indensits pag g Byrlonr Tgspegificigyrogfon is 5 to
. Stil r r |y, A4-8.uRniver s
TR ol R AL, e Safat S YGERlD 036 9% 2
mileotided Belchal th€separtkidagRitionas 5 €N Gudléotidedn ldngth; addtBe 3-low Ty,
advantages of the DS oligo are nost highlighted. For .
spesiBieipyl perticade 6 ki digycleptidgs molangtin tAicoerding tethh axampdary and illustrative

I havi | eot | g I h 35 ey
D g Fip e PRy e rcEh IR oy R s 058 o0, R Gbldes in
1R B Sphiatién AEHRbd SUBSut BYuckBfidd %%ﬁenﬁthhﬁnd[lﬁe 8L ABKOTS MRcificity
generat e specific anplicons even with |1 ong sequences,

paiioncieationt &40 mickstidesin laydth.i di zi ng sequences {i.e., the
5'-high Tn, specificity portion and the 3'-|ow_Tn, .
s pBcht mestRrelpERd qrreiﬂﬁ%m;afp Hhe2% lior s sopiesenisch o P plfpwing general
’ Loy : o : | _
R g T Ry (B HAGAR K AL e Ehm s doseribed
préGovkly, i} @presentty Bedixginasiney (8BOieprRe@sC @ Ngebaaixnt poryiod @omprising
target sequence. In this regard, it could be
copighonpusicatides haying yiveprakhagasang ¢ pap integst brever s pr i ner s
t e designed wit h | onger ns| d...
t o RS Qi i R RSP Y ER BAP IR sinen
contiftighs@giRfent tOEA&AHE nfkgnatRing tPHEbOEI BgheptdOdi Ment , the
5'-high Tn, specificity portionis 15 to 25
nud|selEmiatie sepirgsentatiogtihy the fpaingiplonganering pésnaichriolerang: efothe DS
15 .nycl eoti.des | engt h, and the 3' -l ow . . ,
obgd = ERFRAGE e Horean moke SpsstoREont p FERR e gisppches in th 5
hibﬁ@%;&ﬂaciﬁw SoritinSa beRidfated fHlerths BirdRiod Mhat BRE G} -hiak M, ¥pecificity
portion is 15 to 25 nucleotides in |ength; the
patigeand 37 -tw Peptéificityi pert®ntace dhBeatudad dettémigate.i Onel o mgrd; preferably
and the 3'-low Tn, specificity portionis 5 to 15
one eI e PRYeBISmAChes i e, 3 NBYt InsPesidityfoftion R be-tolgafgf under the
o 11 0 . | . . i .0
oo o AL & ich Bkl gDt ahy A Ty Sh RS B ib s amncaled
toi the te@iplited Furdiiegl dnber diorel prafefablys@eab ffive bisg nienateles in Botb the 5°-

to 10 nucleotides in Iength. According to the
high dnppegifjeitynepriion argd B aiomy Em BESCHiCitY POHBE c§ap PRsgtolgrated under the
es, the .5 +high.Tn, eci fi.Gi rid '
SRRl B 1 bR bt SRR ol
todktiplatenucl eotides in length; and the 3" -1ow Tn,
specificity portion is about 8-10 nucleotides in

| eReytitpposing mismatch tolerance on the DS oligo, the annealing condition, notably, the
annealing temperature is important. The annealing is performed under conditions that annealing
solely by the 3’-low Ty, specificity portion does not occur, yet annealing by all the portions
occurs when the 5°-high Ty, specificity portion and/or the 3°-low Ty, specificity portion has one
or more, yet limited, mismatched bases to its target site. The DS oligos having mismatch

tolerance is required to amplify or detect a nucleotide sequence with genetic diversity. The DS

oligos with mismatch tolerance can be annealed to target sequences showing genetic diversity
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In the nost preferred enbodi nent, the DS oligo is
represented by the follow ng general fornula: 5 -X

w@2¢odhdsgsiZr - 3' (definition and characteri sti cSPOf/KER0O06/000746

and Zr are the sanme as described previously, d
represents deoxyi nosi ne, (dl)thepresents a separation
portion conprising contiguouslfiucl eoti des havi ng

i ] i S .an integer . between 5-7).,
z%hﬂtr esrﬁfé gﬁu%%%%ﬁ%@gﬁcsﬁ%ﬁsggt%etﬁgm&o &%legﬁéeoseﬂléegc%oi Iptsrest, In other
Watls RS oliddeigina e d&klobdts At anfaf oy lhRSe sﬁiééiﬁbAi%J &hndafing and

tolerate msmatching to its target sequence.

hybridipgion can gpaleosusad at provessen to reqerepnismattiptobsange wem iamgealing or
) tch.tol eran of. the DS oligo is illustrated in

%#g£§f§¥mfﬁém3Fmﬁgpééwﬂ?iferably one to three base

m smatches in the 5 - high Tnspecificity portion can

be tol erated under the condition that both 5" -high Tn,

s pdaiafgthdrtagpeptoofithie mvertidbn dthere danprovidqies nbihed for epablib @ annealing

are.anneal ed to the tenplate. One or nore, preferably
BHATTS P bAHEBrYHESHE BNS JUALIY {lstegminedydhiprgh a structure of the

P&Rkkh:aL T ' .ol\er d under the . )
SRR WAL B LR PR R g
dasighi®¥ a |sewerd, of sApeslighinichidePiving Q) 2 hfbrRIMRALG6enke sitintially
tenplate. Further, one or nore, preferably one to five
CB’é‘ggmﬁ’ft%? thsdygqt mueleie laciel jand 6i) 2 sppagtiomportiop eempriisrigt a least two
' 3. -low Tn, .specificit oriion can be
AU K ARSFR ke el 2pence o o
tipepirfiond iid the BREONLAELLAEhnd (¢) iYW Mg R ELifidrCdeitie sf%?a{rﬂioﬂrbortion
.are annealed to the tenplate. For Tnposing msmatc
ip the otigrueedide thdlobS: pirfiguogt then®-dimeetion lof thy semrion iportipon to have a
net apl t he.anneal jng tenperature is ipportant. The )
N ot ding iR ar e fecliFRB e eIk Aed o 41 sgpration
OB tvhab tht Rvest T, s fehl ihd 0 -
B e s TR e e PR b B BRI having
thréredigtinch paytionbriyitts difeieht T valugafidnt ofe amt@iedin WARKII)-d §Whigh T,

Tn,. specificity portion has one or nore, yet limted,
spivifiviy Bvten B sligeupleatide dpyebyyidizng mkeoidls shieges substantially

[WaToWise e 1S Lequised anpki.fy or.

cgkg%qect tg[g} fltuc ggttmltg eg{ég%eaﬁi:dz (\lﬁf%hbgg)ﬁ’e??‘csr’g%%{ygp?rf)fm of the
oligraudStidt ihgoa hbiilizing SiElb6le sohRheN GDsERANP LoAPRERAEY to the
to target sequences showi ng genetic diversityand

target gyaleis prids aad Bk tha senarapipn borbient plothe alighnudeatidt betwear the 57-high

n 1 .Se nces..of i.nterest. In ather words, .the
TRl B SR B 5Pl s p S S gt s
afhe ITf, lof the 15°-Bigh AN BRAIficRY peHth RNk in& kO 1k -106 T?,‘,lsé&iﬁcity

used in processes to require msmatch tol erance wher
peitioieand iy eppargtioni paytiont hesothdi lowesh Tmaineths Uthriea lplostions, whereby the

adj,usted.. Ln ot her ect of this invention, there
AR SHrcifii T e Hlaenor Bpideria e geichiclsisriesl s Aigermined dually by
b&R &feist-high try syRbifigiy Qi o fert i

det er mi fr%edquﬁh%rlolugyhl%gLI 1%1%?1 ggﬂte?r (Ilaoq‘g}-ms? gﬁ%ﬁ'&gglr%bl eoi de,

whilbhpressnpmethedistdirectsd epsovide a fevel sEr@ch kd@raMatically Blcrease the
nu&leic aci.d sequence;

annealing specificity of an oligonﬁcle(oPiZIe to be hybridized with its target sequence. The
present method is also expressed as a method for improving an annealing specificity of an
oligonucleoide. Moreover, the present invention is expressed as a method using a separation
portion comprising at least two universal bases for improving the annealing specificity of an

oligonucleotide hybridized to a target sequence.

The present method is performed to prepare the DS oligo discussed hereinabove.
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desi gni ng a sequence of an oligonucleotide having (i)
a hybridi zi ng sequence substantially conplenentary to
w0 b@eogoget nucleic acid and (ii) a separati onPEDKR2@G/000746
conprising at |east two universal bases, such that the
separation portion intervenei in the hybridizing
sequence to formthree porti fis in the
TRIrBRNUE kROhteA&: oPrd_goiéiﬁg ﬂﬁéc@é'sgply %Md&d@ﬁ BESdonRIn {scri tions
the separation portion in the oligonucleotide to allo
beiwgrnrthénp mreatot theing Stpedied dot ihey arf intdrporated i@ thio Bescription of the
pgr%iqg to have a higher Tnthan a portion at the
mgthodyas ththey Were fpeditfe separation portion and to all ow
th ' . ' [ e
trioe B el helis e AHSnd Bk ULk My bidGscauence
ashiaybridigatid te theidl i &bt e luepews tak QRgilable! Mook dre ke lcredd?, the annealing
val ues fromone another in which (i) a 5 -high Tn,
spe¢ieityrqf ofiggnupleetides it hes beeneconyentenalic hitestpteddo ladigst amplification or
B di zi ng. nucl eotj de sequence substantially
e b R e M TR O
3" BY Qohtld, IRE Ghekdnt |rﬁéfhdao§1’_b{/i9é§ ano%lestl‘a{eg%%uﬁlc?e%ihéj @nnealing
has a hybridi zi ng nucl eoti de sequence substantially

speeifigitydiyanitaalnging wovehehatagteriptics intoadligomclrofids; sequenice§ périsp. The term
<t he separatio ortjon of the oligonucleotjde between
hgatss gt pecstepiciept o SRS TP, fo enabilng the
nalfink kpeidcty BObL fid '
abasegfband¥¥hEB%%@E?&?ﬁghgﬁ?ﬁwgk(#ﬁgg%g%$?%#?§¥§%$?%%ﬂneOf
oligenutlegtides tdnhibuteh aheandly ttoe thid' idopsaselrin  thpeandehlirigt ¥pecificity of

ortion apd the separation portion has the |owest Tm )
olighneigaides, by Enposing o pdizonypleptidssy 2 tiRee! dtsat by dually determined in

teRQF b el e ol i gonucl eotide to the target
enuclelggg%¥g£%¥hgeternined dually by both the 5'-high

T pegititdl ¢ thy pRednt method@ Rldebia a Jequbid of BB PRDhdISHHY having (i) a
gqpplon. The present nmethod is directed to provide a
hyjseidiging ayspireaesc Bubstgntiplly nepnipdementaryi t tlea tasget hraiclgienadd iand (i) a

specificity of.an i gonucl.eotide t e bridi zed .
soffffrbob Yot af R S e f ORtthche ey guuine o
th€ ¥RIoRESIRMIAE ResBRENRLhER T I TR PMtibTsePRa@ANSAidnA-end portion in

specificity of an oligonucl eoi de. Mreover, the
the rodigenutledtitie e Botho thei §'-ad pands $’edhd aporionyetamyda Uybridjiziag sequence

ration.portion conprising. at.|east two universal .
S“E%fﬁ@%‘?% EYmRlRGY FPgt%F E%geéﬁwggnciaﬁg @geae? futeryqngd by thenseparation
podddngonucl eotide hybridized to a target sequence. The

present nmethod is perforned to prepare the DS oligo

di Beusseditihd sep hetho preschtiavention B to deteriniie theositios of thd separation

avoi.di ng unnecessary redundancy, the common . )
PogfEa dn hsofigaruclpiidsde Mlaheprraeteat At 5 198P¢Hign 08 e sersgpiipy portion to

: IO . | i 1 S ription t
nel e RACY RNt 3 B R i g dado attow e
seppatiof Npdrunako Mavd @S Idwekt B S gfhe NGrepr poMedrS, Eerddy ORBEding an

merely use a sequence as hybridizable to their target
oligenygleptideaying tyagidistingt portivgy wighdifferent I mivaluessliene ongraother.

R SR AR AR TR AR M S

are: (i) three distinct portions (5°-high Ty, specificity portion, separation portion and 3’-low Tp,

specificity portion) in oligonucleotide sequences; (i) different Ty, values of the three portions
from one another; (iii) separation portion between the 5°-high Ty, specificity portion and 3’-low
Ty specificity portion comprising at least two universal bases; (iv) two portions involved in

molecular interaction with targets in annealing step, which is separated in terms of annealing
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hybri di zati on conditions such as tenperature and ion

concentration. By contrast, the present nethod
wEe@eiow8l a novel strategy for increasi ng anneBCT/R§2006/000746

specificity by introduci ng novel characteristics into

ol i gonucl eoti de sequences . The term "through a

structure of the oligonucl eotfde" used herein wth

i ¢ f £ Cict o

o S PubnaRRl ROy W AIRAR L e SREF L€ 5 MR T presifcty

pdtidny STIoWE, Bpecticity porticd fadisbphefion pHrtion. Suttesrub@ay fehtyirek Onsure the
the increase in the annealing specificity of

angpglige rgedifésity desolippnyciagtidds nipaly rsovidsdnlic heoptegpat inyention to be

novel .fe re. t e.dual Ly determ ned in.ter of cee s
ot IR e B o oB R e 1L TRy peciity
pdFEd Qetndi@ingl ARl EHinAicSiBERR G 1R anhlial ispRimieny @ lolifucleotides to

having (i) a hybridi zing sequence substantially
theiptaydetseawenes.y to the target nucleic acid and (ii) a

separation portion c rising at J. east two universal.. .

bl TEppelehiides desizned SRR accarine 13 teirPspentpetiop xbibit much
highdr - SBLiflRy lisin HoGSRP QeiiBRYpéttivns; €Nd

' or%?%ﬂ?§§g§¥§§¥éﬁnp8rtuoﬁﬁg@%-%nd pgrfiéh in the

ol i gonucl eotide. Both the 5 -end and 3'-end portions

carry a hybridi zi ng sequence substantially

c o featirt and pdvaptagstet thenenlizn el b deseibediatiliovss e

in n radi | .

e PSR o RERTES D AR KRR epat e gt
gdnBiatep @RI bivesd TQfredibie irSBP AAbNLN s eat itdBrnisha hHEbase-pairing bubble

oligonucleotide to allow a portion at the 5 -direction
stypturehimdereqonditiens dirat ther X' thigh Fsperaficity portioglead tipr e Taspecificity

ortion at.the 3' -direction of. the,se atian rtio
pdfir ¥8 st it LemiFSorae goim PE TR A EOERE Bl Rpuone
enhblbd fhe bNBigh AT, gfecﬁgﬂ hSRHSh tol BREADFroR Y 3 AbRIL, &Pecificity portion in
ol i gonucl eot1 de having three distinct portions wt
teohnsf ff enrenling Epgcificaty trethe fempiateconelemracidher . The novel
structural .characteristics. introduyced into ,
ol {bg dhfu b @bthear gy Tr RRECIHICEY SATIOREE Rl et pf g Fdow Tm
e oL L e Cf oLt : . .
T GRGb TRHRO Ll R Spd iy Dofl SURBIA LUl i, BALL bllks it pagivle o
establighl striypantclorditiond einde qhe Aaealing dolely by fhkeer @t T spevificityeportion
of the three portions fromone another; (iii)
dagapotogeUon portion between the 5' -high Tnspecificity
DOF L] nd. 3 - T Cficit ¥ e N
201 B0 A Ul SRS i ALY S8 pTRLA v 5
high'Ypdpe@ticitypofiivh @adib abwiTn b Eiclty pottiod; bl t ar gets i n
anneal ing step, which is separated in terns of )
an(¥® aiopsegeenpyit thpyoveral anppplingtspenifiqir off the; DE\9ligpnis dramatically
.valugs follow ng the order of the 5 -high Tn,
m?ﬁ?@'ficity_portionf 3'-low T1ln specificity portion
anfl @ Ba hiprécRRedRRt kDS olBeCIT Rl fratehtUhvdhtidrS8 vék @8eful in a variety
ensure the annealing specificity of oligonucleotides
off (Drichey-bpsed wincleid abiyl antpdifigatios erethods vwhtds dhe tmethbds of Miller, H. L

(vgﬁfxﬁ{oglw%gg@dﬁ%gy,@g}’ g&fﬁp&z@@%@ﬁ@%ﬁ T Recohan (LCRCWhY D.. et
al., Genomics 4:560 (1989)), Polymerease Ligase Chain Reaction (Barany, PCR Methods and
Applic., 1:5-16(1991)), Gap-LCR (WO 90/01069), Repair Chain Reaction (EP 439,182), 3SR
(Kwoh et al., PNAS, USA, 86:1173(1989)) and NASBA (U.S. Pat. No. 5,130,238), (ii) primer
extension-based technologies such as cycle sequencing (Kretz et al., (1994) Cycle sequencing.

PCR Methods Appl. 3:5107-S112) and pyrosequencing (Ronaghi et al., (1996) 4nal. Biochem.,
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portion, permtting the dramatic increase in the
anneal ing specificity of oligonucleotides to their

w0 200g@e9s98equence. The ol i gonucl eoti des desi gnePICEHR#2006/000746

prepared according to the present nethod exhibit nuch

hi gher annealing specificity than those not having

such three portions. The f eattres and advant ages of
2408 i@salﬁll ('1%2_).‘%1& ce 9@1 %@33% j[j%ﬁid( 16?1 rfdléaﬁc\ﬁﬁbasé@t%clﬁlpﬁ ies such as

separation portion of t conprlses at e%st
dettwcxnomasﬂavca'gaahclaﬂﬂesequtﬂcehs1®mgbﬁtchsndehﬁicﬂoamst Tn,

|on inthe DS oligo, so that it forns a non
p2i ¢ F&‘?g(’fb% plubjedit inyrntion ean BelepPlisdniai 2 ivaialy tofi rucleic acid

r&ﬂ{é}cglm $ uetncm f h% Icthtxo%% edCEe ém(?ggl%shh ﬁe}erese Ea%‘\{{e examples to

are anneal e
pmv@ﬂheeﬁeca@mww%ammm pairing bubble structure
enabl es the 5 -high Tnspecificity portion to separate
fromthe 3 -Iom;TnspeC|f|C|ty portion in terns of
anne Iin S ec'f'cigy t enpl at e nucl ei ¢ aci d;

L e city portion is

hi ghgbnbhapect Qiaﬁusq{wehthcﬁl axerel i9Brol fHe® Q%MOH Gyt niﬂé’s'iztldgoe{‘nuclelc

and t he separatlon portion shows the | owest which
adidhkedcile wingsi hhad speifeity albigbmhlestidei b}gertemp:lamﬁﬂlepandmﬁ extension

under that annealing soIer by the 3'-1ow
“ﬁﬂ@ﬁé@?@V@F@?“ﬁgpﬁﬁBﬁodoes not occur; (c) thus, the

f t
??:_\ ?Jlr#eﬁfﬁ{(?‘tg @%p%&ﬁ‘cgfg cﬂf‘ggﬁl)éleﬁflde BTarrs p %Itéf ?lgzllélcs acid molecule,

wmélh Itlﬁl’dué?ll’i;ﬁeoﬁ‘ic-ltb Ol&\go'ﬁﬁclediiﬂe aasfthieé portigarid whidh a 6nﬂlg(1 @), specificity

consequently, the overall annealing specificity of the
pwrbhqsgaohxbgd@mamaﬁlﬁ@tmsyqqerm whetantially comppjerprntary to a site on the
tem@ﬁ{/ezlgdcﬁ:bcs aci .thﬁbrécf" zvegfr?lergel 5 0 %%pa%a%gr} ﬁ’)?)rel?)l? comgrgs\gsa g Ilgagt two
ulgdal béi.sesﬁlﬁlh(ﬁI a @J’QMW fII G chﬁliit; giéhfbﬁ dfas SUS/BridSink hﬁxcl@@ﬁcﬁoﬁl@eme

of Mller, H I. / 06700) and Davey, C. et al
SWEmlttams:@me)n}en@bgfa@sltehrathn teRepdate nugleic(dcidrp hyllrldlza.the.reveth, Ty of

e i AR e P SRSy SRR B,
e-éa 10hGodt 28 b the %\Pes{—f;Ru{ MO HARS) the 5%91@{1& i forms a non
eactlon (EP 439, 182), 3SR (Kwoh et al USA
b@é‘»pa’ﬁﬁﬂg%ubﬁ&&mwm chniibkSBAditids $hat Beet 5° hligh T,,Espéﬂﬁclﬁl&&)'t,lon and the
priner extension-based technoloales such as cycle

3 s‘@%il)areﬁﬁcﬁ ity parBgn arg pnngpled tothefomplatepafieic add rireimge apepting s

PGB S0 4o b R)eo BRI oBEEIN{ R Bhes no

odoar; @fice 281: 363-365), and (iii) hybridization-based
technol ogi es such as_detection of a target nucleotide

se@m éﬁe ngsthe gual | speafinify | okigerugleotifie dp garthesize aTielepgeid molecule

Cmn?ég% q§d§%£&g%&ﬂ&p¥$pt|on can be applied to a

Since the synthe51s method of this invention employs the DS oligo of this invention, the

common descriptions between them are omitted in order to avoid the complexity of this
specification leading to undue multiplicity.

This application using the DS oligo of the subject invention can provide an improved
method for selectively synthesizing a nucleic acid sequence complementary to a target sesuence
by a template-dependent extension reaction involving annealing and extending steps. In
particular, the synthesis of a nucleic acid sequence complementary to a target sesuence can be

achieved by repeating the process of the template-dependent extension reaction in which the
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anplification, sequencing and hybyridi zati on-based

technol ogi es. Representative exanples to prove the
we@bdoen9s98f the DS oligo are as follows: |. AppPCTERRZ@G/000746

to Synthesizing a Nucleic Acid Ml ecul e I n another

aspect of this invention, there is provided a nethod

for synthesizing a nucleic aéld nol ecul e usi ng a dua
R b Fldohsih LERIHGHRRIHG dBanfharlofi B2t ©- dependent

extefision reaction, IC onprises the steps of: (a)

anmeahbied bihe Greadnt Hivetiohi cah by ueddi tg Gymildsize tai mbeleicoachl molecule

tenpl ate nucleic acid nol ecule, wherein the dua

cosriRpientap) toyant ltenepdrriiaucdein peibmilesule. Huglemplsetlp s19% bp gither DNA or
007 Peora? WA o OF B B B B afipged fom. Whero e

nucRIPcRIR BlafinY nfafrig] i§ HobleNhahdR, it BRI a td 8l e t36 isBlands into
to hybridize therewith, a separation portion conprises

a gingleetrstdetl W parfialler Sagle-Bermdel foroh. M@hods omowWm to separate strands
.specificity .portion ha bri.di zin cl eat.i de )
ing Deihus S0t B b e AR, S TadEGecS et grpymate
L ate el el . aci b thb . ‘
RSB SIS W L e o BN Wiy Ty con b

adhievéd By Heatimpvat TeBpaaiufe eingivig feuni i180PC td N®S5YE p&eratal amethods for
ortion has the lowest Tn, in the.three portions;

h

acg@tpaliSh@g s peatmens grer P vigedbyntoserh Aswbipgkorst dly Malsﬁ«l@t Cloning, 4
{ t it . .

S e S SRR T IR PHRE i lanpr oo,

PORheRN ARIA MNERAdYRE ab Saitiie maRH atcPerSeiGar8iriptias stelp is necessary
wherein the annealing is.gerfo[ned under conditions
pridicte parierevig angealink step, Pepaitshad vahich erg fyngipiacliopdpl j Sagpbrook, et al.,

rtion does, pgt occyr: an .ext.endi t he gdual .
VEfistt ot s ol Pgefte tibefatot ShafhiBe  GRoatR B Gola sprng
HAGbANTRLEEY! £id NOBRIERER LadlY Mieit NBidt REP LG 6365 ¢BIgE)Y) For reverse

acid. Since the synthesis nmethod of this invention
tramspipips, dnhodig@Scledtidgai Tafrinten hgbridivablatte pely A taid of oxiNgnis used. The
descriptions, between themare omtted i rder to .
ofgporedeonie TR dAprot L A We Bt Pt el B aa R enlaged with
oﬂ%}wgotlh% dscdéé dF r};ﬁérst:al‘rfl Q&l/é &?rfn%ﬂ Ké%r@tr%@&ip% can be done
oligo of t Su JECP I nvention can provide an I nproved
witk rdvedde tradscidise Qliat Had BNssy H heislty ilhgpeauseiad @izgmabavdng RNase H
sequence conpl ementary to a_target sesuence by a .
a‘tt'é‘%!p lit-pray-be ppesHintomia ssprgte R Nawo diseition pigd Py sasgfully choosing the
annealing and extending steps. In particular, the
synthesi's of a nucleic acid sequence conplenentary to
a T8¢ gRbent RSMBACE ERedifreabNitRY RehplYe MRREAAMIN Golebdles have any
process of the tenplate-dependent extension reaction )
particulsi seémendreemisagthi Igpaatinilasxthe medlesnles fuchule ang maprally\eegurring
by denat yratij.on.step. .The nethod(pf th resent ioher Dl
ROkl SHBHC BT kP SrepRo It Rariii drigh ity feher plants
10t &‘rﬁl‘-ﬂiﬁxer animals, including mammals and humans), viral (for example, Herpes viruses,
HIV, influenza virus, Epstein-Barr virus, hepatitis virus, polio virus, etc.), or viroid nucleic
acid. The nucleic acid molecule can also be any nucleic acid molecule which has been or can be
chemically synthesized. Thus, the nucleic acid sequence may or may not be found in nature.

The DS oligo used for the present invention is hybridized or annealed to a site on the
template such that double-stranded structure is formed. Conditions of nucleic acid annealing
suitable for forming such double stranded structures are described by Joseph Sambrook, et al.,

Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring
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conpl enmentary to any tenpl ate nucleic acid nol ecul e.

Such nol ecule may be either DNA or RNA. The nol ecul e
woreapeloeso8n ei t her a doubl e-stranded or singl e- BET/KRA@®E/000746

form Were the nucleic acid as starting material is

doubl e-stranded, it is preferred to render the two

strands into a single-strandéd or partially

i, ngl.ex nde orm hads, k to. A . .
EPaL el GREETBE, Tt 1 A St ve AHE I PB4 procca
ApPoaR A EPredl! GRsIARArD TY/C.001985)! TiRAdefRMEes oFNESY SEHISIC Ty, specificity

met hods (e.g., helicase action), and binding proteins.
péttion amdb tharicdow Sarspevificity pertioni ofrthe 15 bligoardsil awk ¢ Byhibit precise
heating at tenperature ranging from800C to 1050C.
cRS R e HEE By S BUB LSRG 1 e gl to form
| 0 & . | Abmplementari
oG SIS B8 0 e AR Spopimonry
péralsibil @ lpndasssnsh dépatndesSpe hetgufieiehion compvtely20&1)de hybridization
Where a nRNA i s enpl oyed as star%%gg mat er,i

i al, :
to-forpe p denble-siganded istHadtuss Agma},ing ef the & apsque gp t}{egemplate nucleic

tform ng.anneal. | i]s. '

B STRNSA P GRS Mot A o
Jés8R0 Bahbok, MRALAMoletalnd CRipfgN g Hetohdsry LidkhmiaBt@ly Spring Harbor
Press, Cold Spring Harbor, N.Y.(2001); and Noonan, K. .
Leboraiery diress, Gald [Spiing Herbers NREE00 16 enoHeanes1Béb) gt. alpdyucleic Acid

verse transcription i L eot i [
s b et et AR Prosh R {1089} iRt affet the
bi¥e HORY GF RIS 81igd Tro Ris| BRPlement®9 MRAELR did® kutidddBistly 4IREt primin
%%I%Drg of mhic#ghgySGE ?gplgggd with Bth%r(gﬁwgé SO d _g
effioiegeyadhe heclafideconpesitiomnf $er¥$ obig i affset, thReampergure at which
transcription can be do w th reverse transcriptase
apneghingineptimaband therefpre icgn 4Hipet ifspriging GNCY L anzy e
hawi ng»_ CopbkifiGlyibkdoXand 8- botin HODPBlido dRring th
seg§?3t§$@i%§%‘ﬁﬁ%ﬁ§§§¥f%%§5@2%&%€”§§§Z?uﬂ|y choog%hgnng ©
ahie@lifgesdept plfna RbNgh 4 hiybrdizing pertipn @s e specifiefth delsrmining site (i.e., dual
require that the tenplate nucleic acjid nol ecul es que, .
speeificiin Aeteravining siteh ghila dhe ssparpiionqroriion|deesagt seryg psag hybridizing site

ecul.es include any naturally. occurring prokaryotic,
a@%&??V%P??a%g%ﬁ%g%gW%ﬁE%”%?oﬁ%%%gns and parasites,

f UDOYaricty QRAPINA polgh@hsePtarteused MRS exéidion s@p ef thapresait sethods,
i ncl udi ng mammal s and humans), viral (for exa

l e,
whishpiagludesr Kdeww" Hmgmentnpf dere/d RNA polynegase di ﬁﬁgamostable DNA

virus, hepatitis vir i O,Virus, et.c..). Qr Vi ol :
e A RN S D R
A odMbf BNA Rtk vakdh BayVbé Chraldas fBREA vt 8N bidkerial species,
chem cal ly synthesized. Thus, the nucleic acid

ischglirgrihermvayqgerticneilaqo T hdppus tﬁamd)p_hitus r('@thh rY&_ermm éil ifogmnis, Thermis
e BeEtpes s et B Preo et s (it ek g o maSAatioh reation
iggé'fﬂé@o'nﬁﬁ({téw ded LRl W Ero{liﬁe fﬂ{%r?;glgone%r}gﬁdhie@ B& Qfh reaction in

nuclelic aci d annealing suitable form ng such

efludih @hesbacohadses Bxtst hirrefereacecto d@sgmediedf thyexjasiop keaction refers
toS %rb a&g&ﬁ of Sa}ch %lc)fni)onent such that the ability to achieve the desired extension is not
substantially limited by the concentration of thét component. It is desirable to provide to the
reaction mixture an amount of required cofactors such as Mg2+, dATP, dCTP, dGTP, and dTTP
in sufficient quantity to support the degree of the extension desired.

Annealing or hybridization in the present method is performed under stringent conditions

that allow for specific binding between the DS oligo and the template nucleic acid. Such
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Mol ecul ar C oni ng, A Laboratory Manual, Cold Spring

Har bor Laboratory Press, Cold SpringHarbor, N.Y.(2001)
wapaoksgses, B. D., et al., Nucleic Acid HybriPCZERRZ@G/000746

A Practical Approach, IRL Press, Washington, D.C

(1985). The sequences of the 5 -high Tn, specificity

portion and the 3'-low TmspeZificity portion of the

DS oligo.need not to exhibit precise conpl enentarj :
sQten QB o EEC Ak Pol TR ara AL 4 ke cebohing on
e/ OEES g%ﬁm@t@rs.aﬁnl Be hRsdP MR dStha RhRa Bkt isSteh@mtle ferformed

structure. Thus, departures from conplete
wlenpigh neiganti topditipes. Heweve's ifbthe , present| methodigs gppdipd to processes

departures are not sufficient to conpletely precl.ude
reayBps dnyRishoteleres. ot & BetEIn WEiioF RN PR Y ﬁ?”@?“d out under

smﬁﬁ%ohﬁgoﬁghatt bR SQﬁigﬂl’['mggecHﬁit?p ibParfdthd $Qo¥aTRpRIRIty portion

n elc acld Is a prerequisite for its

are efRdafideo AR easiRné dppity NIRY przsehécoof vid br pokey ryer Himésd, base pair
Factors (see Joseph Sanbrook, et al., Mlecular .

mismstehesg Such misthaehaiplsrapcave Nerxusefd n thegpplifigtiph pisistection of a gene

N
iFkhagti cal Approach, IRL Press, \ashington, D.C. (1985))

which affect the base pairing of the DS oligo to its

cofiip$ adventbgeoys towpetferncthe eintsling steped ge Artjepling tprapgrature higher than

pri m fficiency.. The nucl eotide conpositjon of, the
o] o Seiay e pReLiiot B i skt et AERRpe b B g e Ta

Lo2i O | R Erab3 Ao g tduSpeRinirdiseher at least 5°C,
s;'g??l?@{ ft’s({r@%/n Tﬂ%&%'g%uﬁirgﬁ '?'rrg’peci fici Fy nf)pgrt iror?r}g%}gra o
mdre prefetallrmpradt flO, byl moret fireferablfy aDBaw[15Yh addimpsigpraférably at least

anneal i n% step play a role as a hybridizing portion or
28°Cetpancths Trepftthe HAP® AmpRePligner¥ @ i - e. , dual specificity

det er mi ni ng _si il : i i dees to 75°C

ot &R bbb B sFbi GERANGR kP B! BREATE to 75°C
mbkd frefefaBly! BAD k@R CS Qill H&S Prefeaiblly, SOPC 18 68T, iatd yostfpréibidbly, 55°C

polymerases can be used in the extension step of the
t 1665 rAnnealing oldspereibiies suitabld ey PrRIcah BWHhof agf deigrmined by

E..coli. o) ase |, her . . )
i s mden Ry R v o g oM Bl R nd th 3-low T,
spcBlcRY Bbtki¥n. Th REheP YoMBELRASAink SentbetRREMThE PlegenDiNthod are not be

pol yner ase whi ch may be obtained froma variety of

dbtatindi byl the oted ilength and abelelitidg caihpasitions efgheslt the P&high dep)specificity
Thernus t hernophil us .(.Tth) .. Ther flliform Ther m .
PP RSS S R b Bien B B repyp Bl aet! 168 Madorie
' (hd 9ni i hZalioP e SalG%i Dspesificity portion.
cé%l?dﬁgﬁggtﬁgﬁé;? elalfgmiﬁ?"rglpicl%?g%ﬁgrﬁggl e too provi de ;{‘shﬂg telty portion
WedtRpthe nsaligoiempeadufeatetesminbd by actsidering onle theeBisofi the 6 hldgh T

reaction vessel. Excess in reference {o copponept.s of .
SpASCIcE PEHER BRY 158 JRIED GIPEIEH B lon Srfiey FolaNL LAFPOGLEN portion and

conpanent that the ability to achieve the desired
bg‘;(o enagﬁgtﬁlm%?ﬁ%ot substantially limted by the

CONE ARkaRh it6leramde it Ratiraiofpiantaling step,sit gnéfemdal thattthe annealing
provide to the reaction mxture an anmount of required
terafesatiro isadigstehtodscamsdawerdimmthgeipgicatgdatove.and dTTP

The present method may be combined with many other processes known in the art to
achieve a specific aim. For example, the isolation (or purification) of synthesized product may
follow the extension reaction. This can be accomplished by gel electrophoresis, column
chromatography, affinity chromatography, or hybridization. In addition, the synthesized product

of this invention may be inserted into suitable vehicle for cloning. Furthermore, the synthesized
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in sufficient quantity to support the degree of the
extensi on desired. Annealing or hybridization in the
w@e@seyosnet hod i s perfornmed under stringent CPCOKR2@GH00746
that allow for specific binding between the DS oligo
and the tenplate nucleic acid, Suchstringent
conditions for annealing wl B4 be sequence- dependent
o il B HERERE PGB AL L OB F B AR bl
perfor med under high stringent conditions. However, if
the pr esent met hod is applied t_o pr ocesses requiring
\ppl AINB g layge k'“a‘ H DBQRENES) 4 ¢ the

ﬂg 14 81%%}% cf ﬁg ?}gsr Inﬁ%&tﬁo%t th%?egpegro?LdEJ] qel%thoc{ for selectively

rﬁ}ﬂﬁ‘ylh@ 5 te?rge‘t |nQMYe1$r£51ﬁ%6¢1fehdél from RDNA QP a %E&tu@ﬂff&ﬁbl@ﬁ abﬂs which
e tenpl ate despite the presence of one or nore,

cdnipmis¢seanplifidne the etargetmuslmta@id@quegﬁﬂ:bv pérémminglat tlftalste‘iwarm/éles of
IS very useful mth@1 n‘F Jon or detecti Pﬁq ifi
PracTo S g T Sl GapoRd) SR ARDE iRt Yo il pageiicity
ol%nﬁc@é%qmis%s ghﬁl'émgx@mftﬁ@&ﬂai E}ﬁclﬁélﬁnﬁ%ﬁlucmﬁ&fha's BhrbdYortions in
I's advantageous to performthe annealing step
waich ans aﬂghem, spegificieyrpertian hoea iyblidizing hacledtide saquen®e subgantially
"-low Tm specificity portion, ensuri n% t hat anneal.in
t

cwlwm 1oca site op g tyiget wpletciapiddp yprisizerthessivithyd sepagtion Portion
R l ;
ccﬂr?p?%s at léagb@‘oqgll%galtpﬁag sgiglg %/ L16¢ lat ’lf %g&%%&ﬁmh%a?%g@ﬁﬁdlzmg

niBogddd E@lﬁlafcamuyst@halh}ea&ﬁplalﬁéﬁtarftll’td dA70isd oprikd ﬁr@ﬁlrylc]aic acid to
| east 200C than the Tm of the 3'-I|ow Trrspem ficit ,
hybsidize gharewiith, Bn qfitef Brhighdlwepeséftsithrpprtion ishéchshihanthatag the 3"-low T,

rature.ranges fro t to /5
SR BF B RN 5 S aorrsben 90 P R T 5 s RS g sepration
pdrRoP 8Qfas ARG mﬁs%tpaﬁfnﬁf wbek! sructaROndeP c@&ﬁ%mn@ﬂﬂ& athé high Ty,
tenperatures suitable in the present nethod may be
smheifieitynpanieh doyl tiedidowd &y, smglﬁmtbdwecmﬂ mingaledhie thaargemisleic acid;
pecificity ndt

the 5' -hjgh tio
W%‘ifﬁmsaﬁ’éeél“?% s a‘BB‘u“fs"F%‘H‘ repafion i oL a??ﬂg‘gf”i‘sntaat annealing
u [ fg@% are not be

S(ga%my?ﬁgﬁeg)% ; %ctl ? 51%1?2%5 Jgﬂg nucl eoti de

COoBmosiht lampﬁfyh‘ak nieetol of thés ibventibrgémplogspleDS obigd of this intveigion, the

and the 3'-low Tm specificit, ortion but by the ) )
cqma?rv Hepgeiptions h@@ﬁeraﬁanmra%%?cg@ eréﬁrp@s?‘towoﬁwo‘ronipﬁélty of this
s%emﬁc tgg lea{tﬂn%g tui e%&l@ﬁﬂ{.tﬂl Q\Hdl edgﬁl%% ahltx‘kemg’thod AV61LY annealing
ahEEKRREIBh ylfoeesﬁﬁt 8¢ HesBestiohy ascto fisd t@@rprdb@sséﬁﬁry oihhﬁ‘.d Tiadler to avoid

the 5 -high Tn, specificity portion may be nuch higher
thelsampletity of Hhinspetifiatign 1e|admg tprindugyaelfiplicity.(Kpr psiergeothe seppposition

on t ol eranc
R EP R o8 ety SoRfE: deFhEREFpddison sp common
b&tbz@ena&ﬁhe Bloc&ld dn8NRE MRktbdesok Ssyﬂ:ﬂés&t%{geﬂucﬂ&c laeid OffBledudVRFeviously
t han thosSe i ndi cated above.

discussed.

This application using the DS oligo of the subject invention can provide an improved
method for selectively amplifying a target nucleic acid sequence from a nucleic acid or a
mixture of nucleic acids (DNA or mRNA) by performing nucleic acid amplifications,
preferably, PCR(polymerase chain reaction).

A schematic representation for selectively amplifying a target nucleic acid of double-

stranded DNA using the DS oligo as described above is illustrated in Figs. 2. As shown in Fig.
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The present nethod may be conbi ned with many ot her

processes known in the art to achieve a specific aim
wao-0060%8pl e, the isolation (or purification) BET/KR2006/000746

synt hesi zed product may foll ow the extension reaction.

This can be acconplished by gel electrophoresis,

col um chromat ogr aphy, affiné®y chromatography, or

hybri di i on. . ddi t t t hesi i,
2Rt B, BB LB R RIN S RRLE o .
sx{eﬁﬁciﬁ! 08B - anf WP IR rITDERaifidiie pSuBH sy et play of role as a

I's’invention may be expressed in a suitable .
hyboigizingapoctiomi ovgp spegifieitysdepsmmingng site. (1.p, duahsprcificily idetarmining site),
Anpl i fying Target Nucleic Acid Sequence |n. sti.ll .
vigibottR SFPoER BpGh IPSIMGT PV 4 BYPTCIE e Y B gYierelgd it e
teH'}g) al(i}e 628 %a?r%{gfeﬁf 0} @ing, AERphhNdd brifontfei@abubBIS stficfire in the DS
aci d sequence froma DNA of a m'xture of nucleic
ol 66 ordehihethtwoosi rhostipms, drp thd §inigh Thepetificige portion hed 8-low Tn

aci d sequence by performng at |east two cycl of,. .
sysp it poieToRiiioRGPATBHY FAERTaIES eIk Getermige B RN} skgficity of the
si.n i 0 ual 2ci ficl: ' s
SRS, B ol SRS il BOTYELROL RS o
nidsic 4dM BfpliBiestioh OB win in ¥ ki€ Besariled hbde@abolmn speci ficity
portion has a hybridizing nucl eotide sequence . )
sufbe @reser| thethaslofop| anpdifiting ¢ nueleis agid seqypncg HBaxt B¢ gfé’i“ed out m

nuc) ei c .acid to hybridize.therew t '
A S S BB B D R s
e rﬁf%tﬂd’(‘fs TR0 sReaik é‘dc&rliing Q6 PCRpréRS dAsclydd indil.8] P. Nos. 4,683,195,

nucl eoti de sequence substantially conplenmentary to a
4%83,2020 andt 48001149, gpextre prafetablychad st PEB. niejttedi di ze

e s s ARG B b8 bt o

AQJ3; @t t i Wesiks bibBghcal samples
o R S o
iDRE@seRRinsdribed tuikpdligo AT rpriedet hbridizalsle tacpuiyl AtthiboSmRNAtand reverse
the 5'-high Tn, specificity portion and the 3'-Iow I
tripsspieteser Dethils of geyerse SansarRion s ionadyingIgseph Sapbrogle et al., Molecular
ucl ei ¢, gci d: er gl [ ' I fhGatd

AP A KR bRy
NPR0Y); B NERam K. [FOW 2l BRESd Hifld Res. TEOYB6O(198%)R SThadescription of
occur. Since the anplifying nmethod of this invention
selrspquetgedctiensssimilirgo thet ofidaieentionabprimesthased pucleip Agid gmplifications
descri ptiops beiﬁpen hem are omtted in order to

kaQwgh 1 ha ALt UISHSPERPYUSEE this specification |eading to
undue multiplicity. In addition, since this nethod

i nvol ves anneal i ng and extensi on processes, the

Ife s Apbligaition to Mayltiplex TINA AmplifielioBsses are onitted in

or qlg Furfh@r AYQL Of thidGnveRioAl B¥letiy prafidédid Sethefor hinpldyin@Bwo or more
| eading to undue multiplicity. For i nstance, the
tarpetpmsledtide veqmakes simndtaneosslp fisinh v DS whiequiry SE drigpry 8 e same
condi tions for, anne_%}ng and extﬁn§hon are Cﬁyngg) o ot least
TRRstORe SPIGDfORPH e CBRULYHISSNE FFEShBYHIHIT SHIVLIRT heRT P IHS & feas
e %&cﬁéscof%?ilm(ér MREAGY! il AU ¥ndleRfHSERS dsing two or more pairs of

dual specificity oligonucleotides as a primer, characterized in that the dual specificity

oligonucleotides have three portions in which a 5’-high Ty, specificity portion has a hybridizing
nucleotide sequence substantially complementary to a site on the target nucleotide sequence to
hybridize therewith, a separation portion comprises at least two universal bases and a 3’-low Ty

specificity portion has a hybridizing nucleotide sequence substantially complementary to a site
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Thi s application using the DS oligo of the subject
i nvention can provide an inproved nethod for

w@ei0e09398el y anplifying a target nucleic aci d BEHR2A@®6/000746
froma nucleic acid or a mxture of nucleic acids (DNA
or MRNA) by perform ng nucleic acid anplifications,
preferably, PCR(polynerase ch#in reaction). A

c i,C S Welp .. sel ect.j,v I.Lfyi a ...
PRSP AL] RS ShGH SR v
mitiqds aighetabar thired HRDMew T3 spdolfiefy peHig] thdsepardtfon 1%|rtid§f5has the

shown in Fig.2, one pair of the DS oligos is anneal e

lowesh Toeathartbige dortions the seriaration pdittien Foentsi gmof rhase-pairing bubble
[ ficit orti.on.and, 3: -1 ow Im specificj rtion . _ .

RSBl R LB 1, SR B H DB it

pRktioR afPAmEAddCto bk BREENRBIMARGeqleh®; Wh&ein alttling in the amplification

specificity determning site), while tﬁe sepa%'atl on

rpastion dspettoosedondes epnditions tlmt hayiwalind Zélelg tsi the 3Anelv Matspecificity

interacted with the tenplate for base pairing. At this

I{OH}?B,dO?SH’Qt%QQHar ation portion forns a bubble structure

in the DS oligo, in order that two end portions, i.e.,

the 5 -high Tmspecificity portion and 3'-1ow Tn,

s p €ldhiisf applidatiorpasirtgi thDE aligdod tiabjedt| ihvéntiah alsé grolvide an improved

dual |y determ ne the overall specificity of the DS

I‘&ﬂt‘r"&&.%r parlifying mere thamene durest sequengetusing snoge tas ppg pair oftpgimers in

' . pLi - | e id -
e R TR P -
atipHfyRhice eiah 10RIkdeOSbqhdbesaAPArhlleY, 3G MUphifhCP@EE feotion is required

sequence may be carried out in accordance with various
i PPy chrisad spasificdpays adthout any bispeaifie byopreductsofincé mnedlimg needs
rt. Preferabl.y. e nmethods are carried out accordi ng
§ e pEE SUB gl Beprpies s ol he sdeet MBS BRromathes t
ofor® 3 110ractiBh thé DROQigh B3 thd "Mbfec PhGERL t izati
PCR net h %Ic.l Fig. 3 i ﬁ ustr at egeca scrﬁgﬁg% ?/dgalm thé%f%ﬁlzatmn of
mudtiplexsieNA amplificafior dweb dts fiineidnyofamploviny itegspecificsy & amplification.
“@#‘&I ?i Gl d of NAUS | ng% the DS oligo. In the first
Blex Bt hasmreleinto Mo doultmegs sgpkifisation o malipley DNA
I EYERS S L,he | ' rimer hybridizable
tr%e pol yln fe? 21?&%%% %ﬁﬁliéag%oélo(?gggwgéngr anscri pt ase.
Detlmid speefficr embddient r 6N EGY Iiplehi@dh, ahie MalpRxind PrO8RP tomprises
Sanbrook, et al., M]lecular Cloning, A Laboratory
PRGNS an @ppkificaion tegstipm easenrisinglableast Bro,cyFleeefprin@ohmhealing, primer

i. . N Y. (2001); and n . F et al .,
RO B R Bings ind B s FR0 BB Dorlionstaufisglroip tat the
peiinerS WS @ QigNdpediBAS d1RBSucledtid® Ravid! thie® poftRhs ¥ which a 5-high T,
conventional priner-based nucleic acid anplifications
SpeRbiRHY Pastioriass ahybriflizing rstedtiqsr seqicoessiupstantially\ppipilengeniagnto a site

R T AR S B SSP cr ion
VAT iVerdal Blbed A aOP- 16 TE s{RIFRRY pitH&] BRI lﬂzﬁ?&g@g Glld&otide sequence

si mul t aneously using f'wo or nore pairs- o ners 1n
sublstantiadiyeomplementary to a site on the target nucleotide sequence to hybridize therewith,

T of the 5°-high T, specificity portion is higher than that of the 3’-low Ty, specificity portion,
the separation portion has the lowest Ty, in the three portions; the separation portion forms a
non base-pairing bubble structure under conditions that the 5’-high Ty, specificity portion and
the 3’-low T, specificity portion are annealed to the target nucleotide sequence; wherein
annealing in the amplification reaction is performed under conditions that annealing solely by

the 3’-low Ti, specificity portion does not occur.
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reacti on, which conprises anplifying the target
nucleotlde sequences by performng at |east two cycles

woroopodsver anneal ing, priner extending and denBCTKR2@6/000746

using two or nore pairs of dual specificity

ol i gonucl eotides as a priner, characterized in that

the dual specificity oligonugTeotldes have three

poEan@ﬁ‘l . 'c{f?li%bf nsin% t'ﬁe Aﬁ a on}:Etﬁ)ig (fllnfe t?dnt i¥ ch reiﬁ 'ofﬂ:nin I?1@§)rdance
a hybridi zing nucl eotide sequence su stant i al

with the Ipfsent inathyd fod aplffichiton@if niidiéic had mhemuﬁﬂeﬁeﬁsl}dﬁscussed except
sequence to hybridize therewith, a separation portion

fog ipg mexeghagonp gaget nw%ﬂ@ﬂﬁeqwgeaqmdmees Paiffelthg cammpiy dgsqrigtions

ificit ion.has a hy r|d| leo
beivgeqeé etn%né atéé/u rH ed in orfl?r 0 av%jél tg?rgo ex1 A alS sp 01fd c%ﬁ?lhleadmg to

uildaé el tiplibie) F@E in6tnc8, Al EHRROsHiBn Bﬂcbﬁhﬁtuif@oﬂ e ![EVUIIgB usetifnd the
of the 5 -high Tn, speC|f|C|ty portion is higher than
caniigipnsofor mneh@atmo weTemmspdiwees ithiy ppmas iapd thet present methods for

S Baratl ortion has the | st T |n the three
Pt M asiesequepice e bidsRiet s a non
?ﬁ%&&ﬁ&ﬁ%&&%‘ emgl fil HE %m%qﬁfgteﬁﬁgﬁh&' 5&%% h&ﬁtabout 40°C

Tn, specificity portion and the
toSPEC] fogd pgefepabﬂy; 1467C as e8%0)nseidl| imoret refefablyt 40%eto 65°C and most
nucl eoti de sequence; wherein annealing in the
Prgferblys 3XGH? 8hCr eaction is performed under conditions
t hat Yy TR, S | e y .
o SHOGALL WSl e bl RSB0 L
seqhdng& 0§ diffBentSibBize &r sitiv¥@iRht MAlySia M Rbidhg A6 a\praﬂ@rea Rmbodiment,
i nproved method for anplifying nore than one target
thg @@9bﬁm@omBruoﬂgtSrnfrr@mtmi%tatgﬂfem}s&padeoﬁquwasy Yerpnabyged through
i reack,| | ener a ext t fT°“h<ﬂm
%e segaé?tloap l}nﬁute s%qaéa%o%wpggﬁo& 15 Perﬁorm? mrgp%/ Yﬁ{le of metho own
int thé Brt, ol & JRkrofHRHIR M8 Sehl J‘p&?d’cgjlz{nﬂhe g@@&ﬁ%ﬁ@r @@rose gel matrix
optimal PCR reaction is required to anplify even one
@pmlebmte feqeansingv Theowicleatide senuspeing fuay Yeyraprdbderstied, out with an
Si nce annealln&@ eeds to take_place at a sufficiently

a‘ﬁ‘?"é“r’i“’t‘“‘%‘l‘l‘ﬁ‘e’%"c"ﬁ S EPILYATIGYS i Eﬁ‘?r%ct DNA- DNA mat ches
t 0A9%§éfﬁoph'ﬁgd 'irhﬁxinﬁﬁé?t)élsw thd RReE} '&%i@fmdiehﬁ‘orﬁy&ﬂn%the final

invention Is 1deal” I1n the optl z |on of nultiplex
arilied prididts el fren fidtrethé badkgmuﬁdmoblemm asoWell apronsspevificith erising
specificity of anplification. "Mltiplex PCR' as used
fropm F@}Vﬁntioéﬁlé?‘gtlﬂl@‘ RIPRESSET kROMAMRSAE- anpl i fication of

" eg%ét Q{i)‘%ﬁt(lg\w‘g LR gﬁftl?lekrﬁn%)h‘?kﬂghels fglﬁé:tylgﬁ%?%ﬁ cﬁ&%e@ or specific

niclofidd sayiRAdd ameratldsﬂa i(&g. Mihgdld micemldbq)o@rnﬁﬁlﬂﬁﬁn sqmnn mileslon) can be
performng an anplification reaction conprising a

assayqd tin ﬁ%smﬁe&m@f Tlpar Pyreer of aalysenghat pen e rwe ﬁt@H@PWQSIY is
’@1"}“5% Q)(ay’\%e(yl;etrl peE . 1%prohfﬁ>{iy %‘% | Erigl? gfcea{ 10 be (?Fgexfdent on the

mMﬁbx@ﬁd&'r&c}ﬁlr@& £ QRURLOP i ddRe i |th9 altem'vﬁiﬁlbI%QB trés@ﬂ@ theMmplified
which a 5 -high Tn, specificity portion has a

prgst.i di zi ng nucleotlde sequence substantially

OB B8 S e e R ol SISl sTHE! ESb0C of ceperic and

in?e@{mfsid%@%es?%eﬂd@t%{enmnanon, genetic lmkage analysis, and forensic studies.

IV. Application to DNA Sequencin

The improved specificity allows DS oligo to be used in direct sequencing as a primer of

solution-phase sequencing (in particular, cycling sequencing) or as a probe of solid-phase
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two universal bases and a 3'-low Tn, specificity
portion has a hybridizing nucl eotide sequence

wGeipsnesi al |y conpl enentary to a site on the PEI/BE&2006/000746

nucl eoti de sequence to hybridize therewith, Tn, of the
5'-high Tn, specificity portion is higher than that of
the 3'-1ow Tnspecificity por?$on, the separation

SBRLHET AR, LUSFRIal chf Sl BOGL WAL Brnde o
tefiiplatéCdepdr@ent Bgtedsi@@ADSolighs that the 5' -high

Trepecificity portion and the 3'-low Tn, specificity
poht still durthepaspenh efithisdnyestion, theredp grovided @ msthod dar sequencing a target

seguence; erei n_anneal i. in the, amplificati.on .
R TR Fole 5 vt p AR Gt Tisti BB o R na mygtoe of
nieRlicloMs BvhidBmrisek @ stbps ofspeci ficity portion does not
occur. Since this application using the DS oligo of

t hi@®) i synthasiziog) ai @mplementey muleid acid aodecykntoethevtargettyeleic acid
present thod for anplification of nuclei.c.acid . .

D detenleo B seatrare W PeritrE et Vil St By a5 of R primer
t ha ' . - ir )
B
or deinte) vehetwidtht ldeal cpevifiiodty ioligomtledtide has fhee Fortdas iirowhich a 5°-

| eading to undue multiplicity. For instance, the .
conpsh towealidys portien J1ag B fiybridizings nypleefisle sguenss supsiantially

condj t i r I fi ' €,.60 t LS
0 0L UL BB TRRIE SRR B o
nuclsepacatidf ipdrtioR QLEHEEs BY Bt OIS lnyivetiad Gbkes asld a AcLow W), Bi@cificity
to a preferred enbodi nent, the anneaILng tenperature

r angpesion haya bihoidizing@ocieatige p@meMce ssantiyfeomplsmpntaygo e site on

to 0C, still re . preferabl OC.ta 650C,., an St.o .
or eftE dige et PR f A e il P D B ERE 1= B ey
anploftioRds ReRGUednSthit @ MERAbW af s%e’%ﬁﬂ:ﬁ!;/ pbHoh 28 k&faration portion
sequences are different in size for subsequent

anallysths lowasichy iditiegthteo partipnsg fhe sepachtiombertipmfoning a nprebase-pairing
amplification products of mnultjnpl target. nucl| eotide
seq b SryeRye et ponsdhitiioy -31%%@@“3@%‘3&3?}08 00§ o
sizer s . [ I X :
var | B oy e PGP FRERA A% € RE B TREIHEA8 otecules wherein
el echfi@pho e the Syhithestritghreaction liy paformadrivdder gehditi@isrthat apnealing
agarose gel matrix and nucl eotide sequencing. The

nuclselslyi bydhestders e nseilipiy popéonrdaps nof gecipid ed out with
t A i : o
ol Bt R L B UR el ot By oo o

mul thh@ékl ng of this invention permts the fina
anplified products to be free fromthe background
pr Gbteeally, BN Avedqnensing s - bepre chified jopty barvagousgmethedplogies such as

onv qgi nal multiplex processes known in the arﬁ. Tge "
MERFTHIBgE SShERE RIS PR EA, PPTAITFBR 1 Tpifelcase dietion
séaﬂé}ﬁfng.uﬁxequecs@xg%g(ﬁeﬂﬁngsrﬁ&ﬁ&f 1&1&'11&%6 iAol SIBe PORBKRNERINg as well as

alterations (e.g., single nucleotide polynorphismor
thomahtyciaseqten@md. can be

The present method can be performed in accordance with variations of Sanger dideoxy
method. Thermal cycle sequencing of the present invention can be done on PCR amplified
nucleic acid templates. In addition, according to the invention, thermal cycle sequencing will be
performed on a nucleic acid template which has not been PCR amplified just prior to

sequencing.
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assayed in the same reaction. The nunber of anal yses
that can be run sinultaneously is unlimted; however,
wWo b@oogier [ inmt is probably about 20 and is | PEREKR2G06/000746
be dependent on the size difference required for
resol ution and net hods thatng§e avai | abl e to resol ve
the anplified product. The hod of the present
| NiePhdrORaARY LRieARR iLPad® doheredpBRAAS itfat NACHRh&ase will
and i nfectious di seases, gender determ nation, genetic
inkarpdeatg €', 3nlideysyinsclectides oy ewddic asid wtliies resififng in chain termination

(Sghienat S DDt BsE Gt ThA mofioa drvekoe b e masteed o s

thP rd'i({é@)[ﬁ/ afalnsfgl‘nlﬁhétﬁﬂ rRe!?l?o%e IrlS #d %&b ltrg& 1&{21? ol ()f Jth(l;é'llng‘trhod, a DNA
g sequencl ng) or a probe o
segmbntderphaaﬁﬁe@q@anee iages(inem isRionkd Bt Ddingl@©btiagasdUDN A @hagdesuch as
chi sequenC|ng) by using the principle of the
M ¢ ripesstpBagsd Pehiran seresasdemplaes for thogriopd %y@theslhof§b¢ <rqmplementary

strarlilci %yht L 238 e?rt %xgénét ﬂ%ﬁ férfnéa}ea{sé) g B“g% gr?r{lg' o 2|1 {1;18 etic O {%onucleotxde
touﬁbﬁtgze%ps&ﬁuauﬁwﬁﬁ b fdgfontof tRINTBORUEG) fat thd8' dnd @M cldhiéd MEert. In
a m xture of nucleic acids, which conprises the steps

caglf :of (fa)r ssquenéing ireactings.athe (pmpieé WEmth@GISyIS rratriedi aut deitl presence of
Iec le to t r get be
o KB PP o Hig oW DI A5 ODPET e T Prdfe fhat the
g%hélﬁQare RéddBRly t@?ﬂlﬁd@é& E&gth@%o%%t)ﬁ' bf Ase &38R hfeotides.
ual" specificity oligonucleotide as a sequenci ng
Therrelative; condeatraion of dléeodylﬁi deemetbrrﬂs is adjyst@ll tb giva a gprewit df tkemination

has three portions | gh Tm specificity
SVERSF t SOFRSPRAING, Ay} |ﬂéﬁ i’PW@Pl% &éﬂtl@olen@és dhauepche resolved by gel

eléc%?ﬁomisl ﬂgg ¥n08ﬁ?>e e ? rﬂ?{ﬁte %{IOXVA%O él?]il? Lute Qséito td?%lotpgaﬁl%ﬁ{oradmgram

nuct el ¢ acl e therew
inBgPaf ahd Patdrdfl B8 DOAPh &RE déctrblRdsdsist therkU Mhy edeqihnce of the
bases and a 3'-low Tmspecificity portion has a
dqeywpmtziﬁm thedonsd nheleic sud)teamiage is deyenmimad;fegm gn examination of the

a site on the target nucleic acid

p#%ﬁl ﬁ%@gﬁﬁﬁ?ze therewith, Tn, of the 5'-high

Tnas §Pﬁ'&hf>ﬂ 6t S g Hektlod nthérﬁlahéﬂfé%é Jeﬁkﬁﬁg }bBd RrmbiEinvolves the
3'-low Trspeci ficity portion, the separation portion

ush a>§ selitéonk oowaining mnucleit heid tshquescimpprithean éeoxylhxeleomde trlphosphates

°I§t ar at h@nﬁa@eo&lg%mpg?sahage glfl?]?ssfea %ﬁaﬁp& er so utlon, a thermal

stﬁf@]ﬁﬁﬁ'p@lyﬁiefa\ée RY t"I*ag BoBfErald) Sng the! rﬁ\@fefg%cldQQﬁ;ﬁétE tPbel ¥quenced.

portion are annealed to the target nucleic aci
Thvoleaiis bethermtabeyelerse@rendad maygbd foubdia Egnkdnaasz b, mgz 065, 5,723,298,
reacti on iiﬁpagiorned under caonditions that annealng

5, L8P O BY 71 2183 1\060n thes fraghingscpk Yhishr e dpcoprasded, 8frem by
re%ﬁ Sntlls in tﬁ‘ﬁ:ﬂ e&g 4K O‘rﬁ-r%){&e rreﬁ?tg? g{%ﬁ&l& I?n(%t %ggglliﬁd}ge%ﬂﬁ& Lﬂlder thermal

e syntnesi z
cycling conditions similar to common PCR.

Once a sequencing reaction has been performed on a nucleic acid template, the
determination of the sequence of the molecule requires that the reaction products be identified.
A considerable number of detection methods are known in the art. These methods generally
involve the detection of tags including radionucleotide, fluorescent, infrared and
chemiluminescent labels as described in Ausubel, F. M. et al., Current Protocols in Molecular
Biology, (1993) John Wiley & Sons, Inc., New York, N.Y. The labels may be tagged with
primers or ddNTP, preferably, ddNTP. The most preferred label is fluorescent one including 6-
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nol ecul e. Ceneral ly, DNA sequenci ng has been carried
out by various nethodol ogi es such as Maxam G | bert
W@ e@eeyroBng, Sanger sequenci ng, pyrosequenci NgPCER#®2006/000746
exonucl ease di gestion sequenci ng. The present
sequenci ng nethod intends to i nprove the
pyrosequenci ng as well as t hef mal cycl e sequenci ng.
resent nethod rmed i
¢ rb"ﬁ‘?f‘z 1Y BHE: of Sa%é’ %r%&([}/ gg%d%%h ng’t hod. 3[Ft?er mafiﬁéﬂgﬁ bl
dlﬁﬁﬁyﬁﬁ&hﬁgcﬁﬁlné he QEREAHIX-tHadARh,0N @aﬂlfherod@lstea-em ARCRza-s-
ified nucleic acid tenplates. In addition,
md@@nﬁr ﬂpmglom@ aifl deriviatientand A, 7-dichiorerhedapinel dess equenci ng

|| f d | o
g Rl LT, QoSS 55 Sl L) Ak R,
4@6&8880 ARGRS SERHBACIRO g5-based on the principl e

DNA pol ynerase wi | | i ncor porate
2 TRe prefientametrLprovent high spacrﬁ‘lc@eqmanmr@ of adarzed nadleir agd molecule as

resulting _in chain termnatiQ Sanger et. al
demeasirateda Examplg Beggund %MOW@P%@ &&3@ TP PIBSF n?asr‘i’écéﬁ P%‘"“W
e d e gi
iRl b 8 24P ol SCRI IR D EAC e QR AAIng primer
d&e@eeRthaled unidik sludnize ofSBEDS bLigo. Smldhﬁ'éremﬂl seguentiog ischighlighted
into a si nt%l e-stranded DNA phage, such as

nvhwese@m e avﬁr%lbﬁeq@n%@ of @Prﬁ?qa?f@glgfpaﬁlef%ée %qff?fﬁ%tdn only one base

.S es of ..t he c | ementary strand by the Kl enow
i %%\%D@ m ggeC °5f%)}prrerase |. The prinmer is a

Sy@ﬁl‘ﬁﬁ&hﬁy, Qhd SHORHCINERibE Berints Bt iuleic apidGndlécar] doytained in a
th a region of the M 3 vector near the 3' end of

g¢rhm1cc Ddlideor 2 pe@ydtion |of C@é@\h tgfbefcbqggtlyggqu@ﬁ@q Wghout purification or

react t he rimed s

L EEEA B L5 BEATER AR 454 AL
of Qgcgau%l&? bRLSN A% YBUsek 8Q&hirERsted. Whedd €6 Ere%é?ﬁﬁeqhé&mg method is

ng chains are randomy term nated by the
emplopafdpmr ditetiyn segfienich e tergetemlenatihimoleawt icodginedTinea population of
el ati ve concentration of djde %’(%to deoxy fornms is

C]BHJA%YP@G total RN Acthig mefhp %8‘6“1“81“55 m&Fi on events
cor ¢ BSthfn g&kglnlm top SS i %HCJ}igbl{hcieSﬁ&t 8 phifiRf which is

can e reso ctrop oresi's. Tags

| NCRyHRAIzed &ﬂpdliA taJil&f gm@mmgs @hddr Renditiens wsiidiettofor wplaggdriven
an aut oradi ogram i mage of the pattern of the DNA in

eac pzgelis feophiprisicis acidynthesieokBguence of the

deoxynucl eot i de t ﬁlﬁl | @ ﬁnﬂl @% bridi
is (ggt BYAF STy 5 l%qaen ex am(g%g' }cg ﬁ%o lg&ﬂﬁféb atter ybridizes
bang %rddﬁceuk%pﬁl%n JfANRS cONAtri@ls ttat hre rdorﬁlﬁletﬁaﬂ@? tto the mRNAs to
met hod, thermal cycle sequencing nmethod normally

i nvaisketse bligenudestios dEprinerhphrslizesnt ai ni ng a nucleic

oo T CeBRTPEOERI 11 Broedns ik RRASRRRef o b

a %Hétkﬁ&h &y HefthfingS R 1bst A cyleb BEPiBr annealing, primer extending and
denaturing, using the dual specificity oligonucleotide as a sequencing primer; wherein the
dual specificity oligonucleotide has three portions in which a 5°-high Tn specificity
portion has a hybridizing nucleotide sequence substantially complementary to a site on the
the first cDNA strand to hybridize therewith, a separation portion comprises at least two
universal bases and a 3’-low Ty, specificity portion has a hybridizing nucleotide sequence
substantially complementary to a site on the first cDNA strand to hybridize therewith, T,
of the 5°-high Ty, specificity portion is higher than that of the 3°-low Ty, specificity portion,
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stabl e DNA pol ynerase (e.g., Tag polynerase), and the
nucleic acid tenplate to be sequenced. The details of

wa b@onegdoscycl e sequenci ng may be found in U S. PEEHKR2006/000746

Nos. 5,432,065, 5,723,298, 5,756,285, 5,817,797 and

5,831, 065, the teachings of which are incorporated

herein by references in theirdlentity. The processes of

th : r.f or er. .t her nal. .
R APAE NS A TR MPREE ARl orion s
s e quenbasegpairizg bubtdnstinatarenedt cpRifidds Maekhe 5B EiRkificity portion
acid tenplate, the determ nation of the sequence of

t he?fdhedulow T@Eﬂ?f”iﬁ@@' PoTHeN fuseannesipstt focthe firs b stpmd; wherein
id f:1ed. nsi.der abl e. nunber of .detection nethqds

o ERpahE i S RBRS RS To8 i ReBPRIsd S ks e paos sotey
t hevydied 2abw Tpspetifiti®gsorticdGosidopsechagiPnucl eot i de,
fluorescent, infrared and chem | um nescent | abels as

des®} i getermining mglsetide styueide ofthe aynthesiGrt thefitst FHNA stexmlls

in Mol ecul ar Biology, (1993) John Wley & Sons, Inc.,

New York, N. Y. The | abels nmay be tagged with priners

Wr Agphthion B BEcediRR b Nud 4N Ba MEE TIPS &%E&ﬁﬁfi@e@si-wabel

I's Tluorescent one I nclrudrng o-cal DOXyTT uor escerm,
6- dmartvthey asifeat bbthirinvestion, there is provided a method for detecting a nucleic acid

3-(e-carboxypentyl)-3" -ethyl-55"- ) )
"H’F‘i%%lﬁ M@?&%& BEFEhY arf@}ipleé@sméw extension @epationeof a dual specificity
ol - por: a- - 3j aza- si ndacene- 3-propionic
Oa%i 3 d(giflg’\?%?cﬁlf/&gg?ﬁ%%gjgﬁésg-%i chl oror hodam ne dyes.

Pr ef @) alinyaling e cuanpadificng oligsHREkaiddiSa § ndcleRiAcid molecule,

about. 4Q0C to 70Q0C, nore preferably, 450C to 680C, an
nost Visren diedypl specifixity aligomsieotideniss iress portionsein ndiith a 57-high T,

Do T pgiftit) flioRBEEH b ATk B P nenes. Shsa R Somplcmentary
Mo eto DS bl @R dediplateNBicBRUSS B & Hi'iz@'tﬁﬁ@@éﬂ,i £ separation portion

homeobox fam |y genes, Psxl and Psx2 can

di f feemgrises it | lgast by eniversal Usises gartihe i37-lose ql espedifivty Dpartiay has a
desﬁglgﬁeéj to 'P]C?VQ a uni que structure of the DS oligo.

SucHY i Fias Bydlgotide sedpanes subsigntially Kpplemeptans & ¢ pitg prothe template
sensfslefohRld b HSHRNRS @ik € Ofioif € PGSBS, is hi
pri rrerg are di ?f er ent g @g%y&gﬁ%@%%% fﬁ?ﬁg%sgqrﬁ%nwls higher
Trrs pleani that of thy 3 plomt T,specifStity porition, M sparkthd ppFRE AR the lowest T, in
invention permts a target nucleic acid nolecule

cont'3 HE Pagtionsyiba seRacatipmorsion ormspunelt baserpaiting bhbide stoucture
be qhi&bhd egh Wt hout purification. or, o
i sol at | on.&ﬁtf‘ﬁigq}sﬂaﬁg%egs ! hnli"ﬂlypre%l@f 155 BYHEh &g g 1oy T specificity
t ar gettion ued incal@ClodhdRingRtdl ficield Rid) SAEINGhINDeAneds performed
popul ati on of cDNAs has not yet been reported. V\ﬁere

t he Upfles copditians b reanealingrecl¢in dyitke dmooTiespetificiti petion yoes not

seq target nuclei cid molecw e contained in a
pop &F a ?%aﬂang?ahg%)% rsfvpigﬂwﬁ’ﬁ%t higg I[E‘ FIGE. IC%P@I%?‘H&} the 3°low Ty,
CONMBpdeEREy biifoShRRfe &fmoré MlsnfaRALLELLRY it?t\%ﬁ%gpsij?e;aa{nﬁ on of

MRNAs wi th an oligonucl eotide dT priner Ichis
(b) extending the dual specificity oligonucleotide to synthesize the nucleic acid

molecule complementary to the template.

(c) detecting the occurrence of the template-dependent extension of the dual specificity

oligonucleotide

Since this application using the DS oligo of this invention is carried out in accordance

with the present methods for synthesizing nucleic acid sequence previously discussed, the
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hybri di zed to pol yA tail of the nRNAs under conditions
sufficient for tenplate driven enzymatic

walewgpoiokonucl ei ¢ aci d synthesis to occur; (b)PCEKE2E®E/000746

transcribing the nRNAs to which the oligonucl eotide dT
pi rmer hybridizes to produce a popul ation of a first
cDNA strands that are conplen®htary to the nRNAs to

' .ol i gonucl oetide dT. pri.ner  hybridizes; (c) . .
i Rl BB e, Ol T rach 48 YO g oty of this
dpb@fidatibsleadikdNO ubdednttilicitpe sequenced by perform ng at

| east tmo‘crcles of primer annealing, prinmer extending

andTlde aprdigation gising $henBS tofigo dfilie whjecti iiventiory can provide an improved

ol | ucl eatide as a sequencgin rimer; wherein the

Bethe EpselschyLY Fyeting n By sod e Shigeradc gt RE o template-

Pérebnt Bexponsibh Factibh iBRHef ddnkdihg PRG! é)@éﬁdﬁgs t‘%s. In particular, the

hybri di zi ng nucl eoti de sequence substanti 1

detaiinerfrrtirgetynutleic acid iséqueren with gedidiie diviersiy canP¥Achibvedrtgt repeating

o hybridize therewmth, a separation portion conprises

t%\‘f piofess pf theysmgltlesiependiisaigasionaestion o wiighyhe annealing and extension

Y LG ks s a hybridi zi ng nucl eoti de

Ssﬁ%ﬁ%%@%k%?%%ﬁ%%? conpl enentary to a site on the

first cDNA strand to hybridize therewith, Tm of the

5 -high Tnspecificity portion is higher than that of

t helhg'Presenfinypntios jrchepedj cainmismasertolersnce dithedepeligat i on

portion has the |lowest Tn. .in the three rtioons; th

s ep%érng G glﬁerﬁlb'r E?So?lee? é?p_r‘?ﬁteda I SRUBR S RRPS ﬂﬁ‘& Pypyhezon has been

cdhdideeddUaneoBsei Mo GefRti 4 k@R orlddAdmd Beinkreshw@out failure. The present

Tmepecificity portion and the 3'-low Tmspecificity

ipsntiongip disgcted amproville ah approathetofoverstmecDblcsiveraiooll prdb&nsibg use of
al.ing.jin.the synthesjzing reaction is_perforned

s IOL%OO. ti F#Ssﬁ?hﬁiﬁafﬁncanﬁ@a@??ﬂg@s‘ﬂm §efiggd paquenge cqnchy annealed

td SB@LClafobClefibn iR hdvAll S8R BRsi9ahY Fe;sulﬁﬂ%u&lg%sﬁul amplification and

determ ning a nucl eotlde sequence of the syn edized

defeetichiof atclabit seqtanagsf intéresAmp biherawdray) tHe Wi Gligimallyodeveloped

N ei.c_Acid Molecule with Genetic Diversity In

cl cul DV ;
t%\afa{"ﬁ%c@lhé%@éw spreificky ef qnpcaking ansihybridigatien can beralspiugrsdn grocesses
. i nuel eic.acid nol.ecule w .
SRR RO RS P T MR RURE i Bpgostes
r edotpreidenthe BSHgh d&R@Birdting inlidnAh BRAME, RIS be WENigBA on the
conprises the steps of: (a) annealing the dua
bagie ef fjconseyved|rpgiem af hesdi¢ deid treplecules rgoheatted hy eligiing alt iavailable

I wher.ei n_ the dual specificity oligonucleotide
“ﬁ@é"%@ﬁ sl S’ n°RRTEH fpgn A BieAieroiS gl 1 & segrment of
nREESIAO Beql@iize Bf B ¥&el ol ainBGcid ed RS A8 pPREHBRE R significantly similar

substantially conplenentary to a site on the tenplatg

batepre vasiong flififetent mglpoiidti sequentes rofai gehe. Thisstema isainteethangeably used
rtion conprises at |east two universal bases and a

Q%ﬂﬁ@ﬁﬁnTﬁ?g%gﬁgﬁWE?Pﬁ'portion has a hybridi zi ng

NUGH @%éf&ﬁed%%&ﬁlﬂl‘éﬁt, il %@%Eéﬂ/édyse&tgﬂw SRR R bnlved region is

site on the tenplate
located in the 3’-end portion of the DS oligo and the lowest conserved sequence in the

separation portion. The 5°-high Ty, specificity portion and/or the 3’-low Ty, specificity portion,
preferably 5°- high T, specificity portion may one or more, preferably, one to three, more
preferably one or two mismatched bases to its target site due to mismatch tolerance of the DS
oligo.

For imposing mismatch tolerance on the DS oligo, the annealing condition, in particular,

annealing temperature is important. The annealing is performed under conditions that annealing



10

15

20

25

30

nucleic acid to hybridize therewith, Tmof the 5'-high
Trspecificity portion is higher than that of the
W@200b0998nspeci ficity portion, the separati on POF/KROIWG6/000746
has the lowest Tmin the three portions; the
separation portion fornms a non base-pairing bubble
structure under conditions tB&t the 5 -high Tm
ti cit ftian. . o £ ot ‘
sBBP Bl L it Aot Bl 00 sk Bt Ve BFEH o the portions
0068 Fehie the [5-hA ITG SpdeiTigity Porfied drdromeid 3ushe T, speoidicity pution has one
that annealing solely by the 3'-low Tn, specificity
orgaere dvmatibedsbagestto detenget sthd anneal i ng occurs when the

5'-high. Tn, specifjcit ortion and/ar,.t ‘ol QW Tm

= pBETEbYy iy s3fRine onioBratess Pafrtof ShaTe it Biteabreraby
45°0: th bl Madsdst prblebly2daC tPgsoext endi ng the dual _

specificity oligonuclieotide to synthesize the nucl ei c

acAdcondihgtold prefored brebralithent, \the presehbinventioh & perfofmed in accordance

detectin he occur ce of the tenpl at e- dependent
W§§P@H@?ﬁ%°%?“?ﬁ@“ﬁ ﬁgkpecificity ol i gonucl eoti de

Si nge AlsoRARRL! Stk Oftedds REbAGnRSHOlchigied Vut )i & multitude of

invention 1s carried out In accordance wth the

cquvasiend tethibilued SFor @rangle) ttheedteziiomgofithe pretect af the tomdate dependent
previ ously di scussed, theconmon descriptions

exipnsion ey bp rradibersriornedrhy epoveptionglogelelpitopheses iégﬁgwg%?nethod is
i e ot e, .
o A B | G U P ] Al o1 i

mbfMANt iNGMABAN tHEOV idletadl 1 UYPrspysadsddpich atbafidément, photochemical
selectively detecting a nucleic acid sequence Wth .

mgzshrstiiert, dbioehemicaly mepserementyp | bigeladisprin dprsuIERERn simpgpnochemical
reaction jnvolving anneal i and, ext endi ng st . n

TORPETIEHh APt BRE I Fhog P PIBTIERISAP & Ay gcdsurement

maf BISRG Al i e BeMEl th€ o FYQES bilthe ERAPIaRIAEIER ¢RENsIN.
repeating the process of the tenpl ate-dependent
ex Gemesic diversigp Gtiah frequenthyi ohnd dnd gamrged inngrahgeome (Nathalie B. et
extension steps are followed gnaturation s he

ol QEBR o T G 17T ST o SHaL LA G| e GOy Joal of

I Jzﬂo%ipéasegpxss%@rgr&a&péfé‘&%i.} (xzoda?:.Srozpﬁmft@pz@&ztmmfb%gy, 42,

ari ous genones. I's phenonmenon has been consi dered

1267 ambBlizabdtieRt @ atlg et Cinigalefeaious) Bivedses, 32, 12a7)e krethis regard, it is

wi thout failure. The present invention is directed to

Pisfesrod that thenugisis asidapolecylegithy gonehs dAigEHY Eubdsteeted i nucleic acid of
blens,. b , i i i o
RS o8 B OE R P i B Bhin g

daesd @amed rletpfaMpiidlsed athitiiingS SALIRNEREsiBNDWPOR, grNAbst Preferable
diversity and result in successful anplification and ,
prmereet deginedfto have Iteegtiefore 96 the &¥fcadigo i set forth ineSEQ I NOs: 39 (for 5

pineiend APy il sBEUBNGY PR anc

hybri di zati on can be al so used in processes

VL. Application to Detection of Target Nucleotide Sequence Using DS Oligos Immobilized

on Microarray

This application is a novel process for detecting target nucleotide sequence by repeating
the template-dependent reaction on DS oligo-immobilzed microarray.

In another aspect of this invention, there is provided a method for detecting a target
nucleotide sequence in a nucleic acid sample by a template-dependent extension reaction,

comprising the steps of:
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requiring msmatch tol erance where annealing or
stringent conditions are suitably adjusted. To provide

w0 bweDB981 | go denonstrating m snmat ch t ol er ancePCI/KR2006/000746
shoul d be designed on the basis of a conserved region
of nucl eic acid nol ecul es geperated by allgnlng al
avallable nucl eot i de sequenc%% The term "conserved

Ila next%ﬁmg $&flal Ec‘f'fié"tyroﬁg&ﬁlgle&fae%s §§Q{E§ B Bbilized on a substrate

nuc eot | equence of “a gene or am no acid sequence
of camprisih@itriedshaie dyslef grhiybiidizstivh,)a tsinplateatepdadentetionsion and a
varjous different nucl eotide s%guences of a gene. This

t erdengterations sthersinthe Ay lze@@ds Reriormed by centasting #iesdual gpgeificity
Seaolilggn%%l tlcier{o ?hepnrug{el%r sa Egogher tthe %a?g@% (Elty ohgonucleotlde

cons & COonserve
| ogat kel pamtola@ quman@I smgﬁ TQspebificitngoridn 1k h%?brﬁﬁﬂng A®leotide
| onest conserved sequence in the separation portion.

These@lendsi ghstautislie cpfplemenyarp do tai it cmnthfe datrgqt traclgotidepsgquence to

T clf' ity. portion, refera s
< pabFidies forevish fset iy BT St lop P mibiry! bighond 2 3™
Lo (hfr €€.sp E@ﬁ&typ?&fn@ﬁ s Y a ORriizin V\Qud'féo‘ﬁmat Shedcd 3s§§s$antlally

toits target Site due to msmatch tol erance of the
ol icgmplemomtaryrtpo sitaign the saveet ahcléatide seanaee tﬂ’]h}tbhélz&)ﬁierewﬁh T of
oI| anneal.ing condjtion, in particul ar, . )
g%é r}m} Trewpeidpoaionds higys hag dat ofrhe 3a et SPRYfigiy portion,
pert o Eeﬁ%‘gtl&pg Rzﬂdthl' hQRS: That ¢ @%ﬁ%@ br@lgﬁ'so el ¥ er{tl&rpﬁomon
ec) Icity portion oes not océur, §

a N rieddsi an bysedalring bﬁbﬂh@ﬁﬁxb@fé&nﬂﬁ&dﬁcﬁhdﬁh @t thbe ’-Exgh i}, pecificity
Tn, specifici portion and/or the 3'-1ow
Tn,popwai g cthe f‘ POY thnRedifEedty orpationy argpnpealidsipathe Haget nucleotide

bas Sue}lo | there a’[ﬁlg% lfr 1za80 o ]Eeef 256% ¥ﬂde Bcaqéléhonse ﬁla{ ﬂ)gorldlzatlon

terrp Fature rangesy i om ab

pr abryaR e 3°460 €, e cifiSity poaﬁtﬁh daBsdot Bécaf, eh@bl y, 5C0C to
650C. According to a preferred enbodi ment, the pr esent
| nu&nt anelyzing theecfumenascf the tempdase- dam@nwxmsxpml yner ase

reaction (PCR). The .detection of the .
o SRR roRCeAEg o et SO By SaR srueRe g agpucleie acid
saﬁlglé\b%&é eys ol{g@ GRRbLAYLS mw'?&a&ra?i%qm%hﬁted f#geq detection of
e product of the tenpl ate-dependent extension may be
r €Btds Ipyocpsr dsirgmtd DY digoy eny i ten adrrige bute hedet rsojtdbler dgbrilization

if_the preset nethod is_executed in a repeated nmanner
cw@tlwﬂevtgleléf stemined 8y sptirmizatioa procedjirese Capditions e 35 tgmperature,

ogceéntratlofn (Jf %Qﬁhpl Ctgﬁléﬁ)ﬁhl%tﬁm'aﬁg Wﬂh&gmh&oﬁ aﬁq %I)ﬁﬁ&%MS and their

spectrosc asur enent tochem c

pHYBRiSI i SeeRfth nidly ®e hatddclapentdida shl v aioRnfactoll delidiag tenéngth and GC
measur enent, i nmunochem cal neasurenent, el ectronic
conisnisqi oliganpeleotida and-taeemt misleotide seqnenseeFar instangg whemy elatively short

oHFEARIELRAES tusefgH %f i epr%tgra{)lie ?l{a'tTFod gtr% det eg. %1 gare ad%pted The detailed

ccurrence o ep ens on.
conditions for hybridization can be found in Joseph Sambrook, et al., Molecular Cloning, A

Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.(2001);
and M.LM. Anderson, Nucleic Acid Hybridization, Springer-Verlag New York Inc.
N.Y.(1999).

The DS oligos are immobilized on a substrate. A preferable substrate includes suitable
solid or semi-solid supporters, such as membrane, filter, chip, slide, wafer, fiber, magnetic or
nonmagnetic bead, gel, tubing, plate, macromolecule, microparticle and capillary tube. Such

immobilization may occur through chemical binding or covalent binding by ultra-violet
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Genetic diversity is nost frequently found and
generated in viral genone (Nathalie B. et al., (2004)

wadowsngdospf Cinical Mcrobiology, 42, 3532; TRCEHEKERS06/000746

et al., (2002) Journal of Infectious Di seases, 185,
1660; Takashi E. et al., (2004) Journal of dinical
M crobi ol ogy, 42, 126; and El3%Zabeth R et al., (2001)

Qi ni | f . 32, 12 his
PG pt B hpa R ToRsien, e BRiEhek are Botadhi s dapscrice

MbdiflediBN@hiafnm o¥se E&ﬁﬁoﬁn&soorba?deﬂﬁieeg%%g ok %o @ thWﬁﬂl'—c%ated surface.

acid of a virus ‘exhibiting genetitc diversi

Brtheploe, thshBBeoligheapriesshto b pulshhte alroigh Hﬂ@fsl @k tethylene glycol
etect hyman petapneumpviruses exhi biting genetic
jegmerand alaﬁlylebémol?lh@d%%cthga% BehedBpricatsd ?omdug@ garay or arrays for

e?gi?{: %%ca%%\gb?vc%m@ﬁo grfal(ﬂfgalflo t&i‘molék?3 ) %glg lasl, %)t((l}?holgr@hy, ink-
Jpttmgmfe}ha(ﬂfcaﬁiﬁ@ols@tth@and391‘1@[1%s4heleoff or 3" prinmer). V.
Application to Detection of Target Nucleotide Sequence
Us i Mgordmecdy thg presenimethod.iddds oyed i the extensiop stih as preferably labeled.
cess for detectin

n uc lbéal }légtgga{elss ClIJ ger(f Cagleg)y Beé%gszﬁ)}?lﬁ Ee?slqgment photcg:hemlcgl measurement,
Hl&iﬂﬁhl@ile'r&é@ﬁﬁéiﬁ’eﬁf‘t bloBREEInR HRsE&Y,| 3Qnhu iSRG {c£1® Fneasurement,
mcroarray. In anot her aspect of this invention, there

ql@trml@me@elwnunmmt tteahidab medsateelcnu ang ugedt Borgetanoe) thehbéls include,

uence nucl ei.c aC|
LT 206 1S e FORUSIBA 15k 1 Bt o cheBHTIRSHgt cR@Pounds,
$8BSeofth raBdersC ¥R i
sgl [ goﬁ%c | eot |rsde aggﬂmese%ey?}r%%ﬁ%ﬁ# g%eg %}ﬁmagn etg l%bels The dyes,
fooepmplsj ingudset blhte]aslhmmemleto apniroineodyeptribiybiidtighing ayd, @hthaldin, azo dye,
?\tﬂﬁ | at e- dependent extension and a denaturati on,

YaniRe tHe Hyer ﬂ%ﬂr%sa%% nmﬁl@rSperroil@P il ot d@medctq, n@uorescem
aCI Sahbﬁlgo% Iefllelgs‘yim §1u de gc I(afha%rg%cga ?mg is’ performed
a@ém@ﬁgﬁm&h@@k@&omomﬁmemrtl ons in vvh| ch a 5'-high
Tn, specificity portion has a hybridizing nucleotide

dﬁﬂa%@wbe%@t sqarenees n/a eustpid asidesampleyret hybrdigddt withothe DS @ligos as

r u ati de,se uenetoh di ze therew th
pé%p%r HP&’ fr:’izeg oftd %’St&ag @y’a‘i %ﬁk}l@a%’p‘? st Ds oligos
hpBEdRRed aRGkh @ tadget h&‘fgoﬁ-&@ S@@l&héekchﬂéy RO del oﬂsnthasdl\?rPs, preferably

ybr|d|2|ng nucl eoti de sequence substanti al |
fluoreprengee labeled/ AN BPseand INNA polyinbraset ia Iagethplmtl{db}&ﬂﬂend €ashion. The step

que ohty ridi Q}revvlth Tmof the 5'- hlﬁ
%ﬂws@faﬁymeﬁ b b rer B e artoatios 2 Rse~ioR tshallor mostofthe

ollg@y\ﬁrzlﬂybrﬁiﬁ)z%g hfith Gdrbof nRQEJHAQ Qequérrclgs ﬁﬁﬁﬂé ﬁ}telrgsﬂltp S l*y'bx%‘ization
has the |owest Tn, in the thre porfion he

ag@ysisrmdre capradocibleon forns a non base pai ri ng bubbl e
strycture under conditions that the 5 -hig

Tre 58 QCFYTEEntey o Brhridizationé vesidied: w1rhowrrnqs nseﬁm fknewn yin the art
ti
d%&lh% r(]mazﬁg Q{] ‘89 a%gl Lug c{)?ﬁafe u%ﬁasceegce m}crxr%v,aopﬁh Brgferably,

seque |On s perfo
cﬁlﬁ'ﬁdl ﬂlhdﬁébﬁerfchﬁﬁcr(ﬁy@’ellﬁlhsé@fdr @lhorescence labels, and the intensity of the signal

detected with such instruments increases proportionally to the extent of hybridization.
Fluorescence microscopes, in general, are equipped with a scanning device which builds up a
quantitative two dimensional image of hybridization intensity. The intensity of the signal
detected with such instruments increases proportionally to the extent of hybridization and then

the extent of a template-dependent extension.
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solely by the 3 -low Tnspecificity portion does not

occur; and (b) analyzing the occurrence of the
W@ eqvplgoet dependent extension. A schematic PCT/KR2006/000746

representation for detecting a target nucleotide

sequence in a nucleic acid sanple by use of DS

ol i go-i mbolized microarray P% illustrated Fig. 4.

Thi ' 4 GO carr| u

o PSSR EL 8 MIF 120 B0 G 05 B LS wout
olsl@dug rarictives siafedot théra ahdt QResP kRGN £8 intéadedltd be Afre tistdretely

as tenperature, concentration of conponents, o
illystestivel indathe eeppe el threpstsentgnientiessas sstifortlrin diengppensiad slaims is not
1.agdtth iqth and ionic strength may be varied

FeFendt Wo o PRF-ous factors, including the I ength and

GC content of oligonucleotide and target nucl eotide

sequence. For instance, when a relatively short

EXAMRIFI T RCR Bpkeificity usieg/ Dualt Spesifigitye(Ds) Ofigenucleatiddsow

strjngent, conditions are adopted. The detailed., .

c ot DS GlisomElFotkist svaioBSh BN BEEEEnS NPT i S0RUig phprimers to
D SR i sem LSS G i g AR B R BTt The
propdss Bl tedaulds @r, théNandpl{fid@fidh) of tAe chrdet hudidotide sbgnenoes, of IL-19 and IL-

Nucl ei ¢ Acid Hybridization, Springer-Verlag New York
Thetpcusing D, pripgosoare deppiibedlergini gos are i mobi | i zed on a

trate. A pref | ' | ;
R L A ARG IS Shns o s

ofidohticidotiddslih Piew ok POR spedlicRy:, fi ber, nagnetic or
nonmagnetic bead, gel, tubing, plate, macronol ecule,
m BredbdPispesific camcentens! prinzarsusedinehe Bipaiple (AR Rfez at i on

o B A AR AR A SRR i ARARCT (R Rom

algvention, the DS oligos are bound to a glass surface
nodi fied to contain epoxy conmpounds or al dehyde groups
Idp-3-0 & 0AMMGEKIGTG A GAASICEETETAEAATAAGATAEG;3’ (31 IDENO:2).

oligaos are bound to a substrate_ thraugh ]i r e.g.
etﬂgﬂ%ﬁée’f@sgfettic COTYCRiIRET PrafEs ‘HP%W*&FS‘}X%“P{%%%PS 2%&1 %s
nT%ls%Ssﬂ@éA%%dI%Wdé A&G@A&F‘A@@c&‘!\ﬁ@%&%—s’agﬁﬁ)/% NO:3);
or a given application by conventiona abrication
atdechnol ogi es such as photolithography, inkjetting,
mechani cal mcrospotting, and derivatives thereof.
I G0diT L CHAGTRSAAECAAT HOBCANTEATCG Y (SEQ HNOA4)
eXtﬁg%ﬁo gliStn?ae {de Qir glfe 6‘5{1 cht%mlze%ggll %gre z{: gfie(f %bt%la§en<9)nventional
Seet et abl @ y copi ¢ e sur enent,

materi a ec Spectr oS

pﬂlh@‘t &qmms%| deffBastrdfc SRR Mer tltl’J DS hﬂi@i)lﬁl@l_eoﬂi@’s'l%hh’f ol@tdme the main
bi oel ectroni ¢ neasurenent, i nmunochem cal neasurenent,

peoblewss prisiiafrore sheea compantionad priveressiiesatesnvals 8 gererationggf dackground

%fed. Fo iq&“gnce, the | abel s include, yet are not
MIMCRE P OPESi oi sotopes |i ke P32 and S35,
chefe | foHEAE SIFEL PhHmERNRIUPRSS seqBRES IRIEQAPIE thakSkE Ssonventional
such as fluorescence markers and dyes, and magnetic
ptimére ksceptthesegyretion portion having a polydeoxyinosine [poly(dD)] linker between the
5° portion and the 3’ portion. The DS primers are designed to comprise a 5°-high Ty, specificity
portion and a 3’-low Ty, specificity portion in a way that Ty, of the 5°-high Ty, specificity portion
is higher than that of the 3’-low Ty, specificity portion, while the separation portion has the
lowest T,, among the three portions.

The DS primers for IL-19 used in the Example (500 bp) are:
IL19-5° 5-GTCTCATCTGCTGCCCTTAAIITAGGAGAACT-3’ (SEQ ID NO:5); and
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for exanple, include, but not limted to, quinoline

dye, triaryl methane dye, phthalein, azo dye, and
weyaeiywsdye. The fl uorescence makers i ncl ude, POIIKR2@E/000746

limted to, fluorescein, phycoerythrin, rhodam ne,

" lissam ne, Cy3 and Cy5 (PharnaC|a) Labeling is

perfornmed according to varlogé met hods known in the

e T r »C i d .
Ingﬁm eﬁar eAhd)%\&g%A'g Wt h th %%AT?‘%}EZ&S? p sID NO:©),

wherein bisldeagthokifie.a substr at e, preferably, a solid
support, and in turn the DS oli os hﬁﬂrldized W th
t ar ePSmuePréé@qlhébgteqwéﬁt@@,Ew e@é% @ usi ng dNTPs,

nRESs er@%é’Aé}x&}g&t‘fé&%%ECA@% ?.N}g i @?@ ID NO:7); and

pol'ynmerase in € en step
11(13)3 i $5’M@A@cp@AGTG@A@@tﬁﬁTGHHIJBFdMG@dWQSEQlmawmn wherein I
_reactions to the extent that all or nost of the DS
isdeaxyingsima e hybri di zed with target nucl eoti de

s uence maki the results, of hybridi zat ..
SR g Bheion St EBnciS Bt paoe ob 30l containing 2
|
P iyl 8 e 7 10

P(el?( adaftion bufféronteining ns mMngCQs{Rocme) 2 ef NEHR ynM eauhfddd &) dCTP,
|.uorescence mcroscope is used for fluorescenc

d@%@desiTTBh& M R I s sepveptionnl rrimer §10GHY): s pEE Dt Prpayontional
gfh lﬂtﬁ/#) ﬁ‘mﬁ@? j.l.l o? %cgﬁg’l%%ﬁtggeog% ngnﬁlxlh\é e Hﬂg contfunmg the

zat'l uor e mc oscopes

re@@iae hﬁblture akeplecd iPPaehestet (DsaCHhamal ¢ygletl edhsles wnhe 6fhlatured for 5
builds up a quantitative two dimensional ima

mhhﬁj Prd @n*tsublﬁctedqwe?ﬂywlys of Thain #t94¥si 1t pingat 60 a§¢ éﬁ&l‘ at 72°C,

ﬁ%’ e t mngh %o Lgﬁérunents I ncreases
WgﬂP?l?bn? Xtent of hybridization and then
t h?heeﬁﬂl;ﬂﬁted pfoddctd %&E'aﬁil&e@ %g@l‘éiﬁ@ﬂho%ffs 081200 aghfRe gel and were
present invention wl e described in further

detistedibl stainingeththddium Ibt‘OIMﬂiﬂJ Tee tﬁeulbng/P@Q progects m@eoe also detected

skilled in.the_ ar t the e e a es a nded to
oryE S5 BARFBLETYe ] S PROPERPRNY TRE UTEE GrEopfymehods,
sulh 65 SRkr LNRR G&ﬁcﬁeh%eal f(@égw Rw cto%uﬁpmﬁ qleﬂz %%ﬁw 237-
Is not limteéd to or by the exanpl es.

ZLEpKod:lﬁk N1 ot aliZ1998) Maaleﬁmnd;lf 9 CZSt-Sy),(dD$)' using ﬂuoresenscent—labelled
gonucl eoti des The | i gonucl eoti des devel ope

olfae@ucgﬁoegeé oot tn CROFLNSIEE s e ot AGTSAARG: o, Y. et al

U LRSS A SRS G B N,

Sthigig N, RS eif 4, (199¢) BiwédhhigGeata3zpn7HL79, hﬁldttﬁé get ombictigtitdddgimers
sequences of IL-19 and I Ll beta usi ng priners are

(K . bl (RSP LTl Mk oo bmﬁ@%&wl@nwe ehpl. (99 Mature 361.
ce to DS
1A RRGER B . ST Al iRt B e 1 )0 1

As shown in FIG. 5, the target PCR amplifications for cytokine family genes IL-1b and IL-

19 using each primer set of IL1b-5" and IL1b-3’, and IL19-5’ and IL19-3’ generate a single
band which corresponds to the expected size of 550-bp for IL-1beta (lane 2) and the expected
size of 500-bp for IL-19 (lane 4), respectively. Subsequent cloning and sequence analysis of the
clones confirmed that the bands are IL-1beta and IL-19 fragments. In contrast, the conventional
primer sets (IL19-5’-0 and IL19-3’-0; IL1b-5’-0 and IL1b-3°-0), which do not contain the
[poly(dD)}, produced non-specific products (FIG. 5, lanes 1 and 3). These results indicate that
the DS primers designed to have three different T,, portions (5’-high Ty, specificity portion, 3’-
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The 1L-19-specifc conventional prinmers used in the
Exanpl e (500 bp) are: 1L19-5 -0

WG 20080GPOATCTGCCTGCCCTTAAGTCTCTAGGAGAACT- S' ( SERET/RR2006/000746
NO 1); and 1L19-3" -0
5' - CATAGCCCTGGAAGAAGCCCCTTTACAATAAGTITAG S (SEQ I D
NG 2). The |L-1beta- speci fi c3Bonventional priners used

B S e e o iy e

£ 18 corRBfliohdi! Rimdr suences such as background and non-specific products and
5' - AGACCTCAGT GCCTATGACCAATTCATCCC-S' (SEQ ID NO 4) .

eﬂﬂaace_[BSRcﬂpecgﬁnmwrwkabd'es of the subject invention were
applied to these conventional primer sequences to
dermonstrate whether the DS ol igonucl eotides can

E%%V’ifém 230 Jﬁ?ua%h Bf PERR @Jﬁcitgrdsﬁxlg Mhaf §RGAREESS) Oligonucleotides

prinmer sequenc such as generation of
badkeg el sptciisily bhgonsetidés are phaovatterized bl hizh ﬂwbﬂld)wtlmg spsificity
prinmers conprise sequences identical to %Ee abov

auch ntdotelrans? iariging Teopt disir PHEvSs IPIED | en‘slglrgt o1, ybridization
s{r‘iﬁ%éngyg IP@ 1g% I%&g&ﬁ%& c[f Qﬁ’é ﬁg %lhéélxwue § 1sb§:hfé@(%nunder high

10N -an rimers are
s@ﬁ@n@ﬁ@&dﬁi@nsﬁﬂiﬂ%dtlﬁ 6’-and 3> burgdsnsB@mealéd tblthy tqmpldte OMeanwhile,
and -low Trspecificity portion in a way that Tn
nomatqhetolsranm @ﬂqther%@p@ltgomcéqovgespe pehiqypd jugderjs ﬁé‘?ﬂci’ fheplitions that

bgtg b of E)EgrB%I}sta:r ol ;g’%ds t?ﬁli ’ﬁe Eeyde%ut[ettl Or}ese{xch of %Hé &‘ more, yet

LiBREd rbggg air MikGhatdBer i Mers for 1L-19 used in the Exarrpl e
(500 bp) are: 1L19-5'

5" gmmmefmmmmwommm@or@m theprEnsipvention
andl .L19-3" &' C%A ?AA
NSRS} Or SRR Shee lw%%fg‘gﬁtﬁ@%ﬁ%e ieic 3-RACE of

ST A SIS S ST gy

(2004 NEhnéhlingasasrdl lpkibreBsystem for identification of diﬁ'erentlally expressed genes on
5' - AGACCTCAGIGCAGCCTATG 11 Il TTCATCCC- S ? NO: 8)
sarreqph, Kol mioex ST AGS e XVERE) g scaptuation, » Jow nieleotides

i | Ll(gnasltﬁ\}ergenre ac rﬁj tE 8&1%} rj%glePP%e% Q&ofbe g}%n%:a\(c gptheot rgthejrnplate
sbqueiBepl acenta tissues of nouse stral n ICR 2 m of 10

X PCR reaction buffer containing 15 mM MyCl 2 (Roche),

The f1-DBE1@wEEifi¢ DSiphimetsoieddate Exaamiparei GTP and dTTP), 1

L@é}@f 3%[)3 3’6&%&%%%6%&%%1&&@&?@3l(sﬁb 1BNG9);

DEG10-5>-103: 5>-TGTAGTTTTGGGTTTCCTCCIIICTGCCATC-3’ (SEQ ID NO:10);
DEG10-5>-102:  5-TGTAGTTTTGGGTTTCCTCCIIICTCCCATC-3’ (SEQ ID NO:11);
DEG10-5>-101: 5-TGTAGTTTTGGGTTTCCTCCIIICTCCCATG-3’ (SEQ ID NO:12);
DEG10-5°-158: 5-TGTACTTATGCGTATCGTCCIHIIICTCCGATG-3’ (SEQ ID NO:13);
DEG10-5>-138: 5°-TGTACTTTTGCGTTTCGTCCHIICTCCGATG-3’ (SEQ ID NO:14);
and

DEG10-5>-128:  5°-TGTAGTTATGGGTATCCTCCIIICTCCGATG-3* (SEQ ID NO:15),

wherein the replaced nucleotides are underlined and bold and I is deoxyinosine.

A. Enhancement in PCR specificity under high stringenc

Total RNAs from 17.5-dpc (E17.5) placenta tissues of mouse strain ICR were isolated
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primer (10 mM, and 0.5 m of Taq pol ynerase

(5units/m; Roche); the tube containing the reaction
worRoobrv®swas placed in a preheated (94C) ther nBCT/KR2006/000746

cycl er; sanples were denatured for 5 mn at 94C and

subj ected to 30 cycles of 1 min at 940C, 1 mn at

6Q0C, and 1 mn at 72C, follo¥ed by a 7-nmin incubation

t .
38 2510 AT AL AR i
pravicisigi (Hwage, WL T eetallj @1008) BhAiAE codRe priaser| Sibd R f-Rmproving

products could be also detected on a denaturl ng

spmfm ©of PeRriannplifigatiorh )Bz(g’ mhmqam ﬁglﬂ 8@h\B4p Reverse transcription reaction
such, as silver

di t ti
R Friine? R oy RERS 6 14T o {515 g Fnction velbmeizo wkgomposed
dJf @He'?ello%l i%r g gﬁ-tota?ﬁﬁA 2@9 f 5'&‘3@!&9&1 bd\f‘fer ﬁ&m@éa U§A—)99§l of ANTPs
Bi ot ec 9, (5 or by usi E;
(@dchl (Srnd\d)a Iﬁ’-sdexﬁﬂO IpMJeiDNAdylﬂhdsg ARt @ikd (H13,{(Adapter), 05 ul 6 RNase

a}lb 10993%/ Nucl eic_Acids Res. 21, 4272-4280; Ito, T.
itor (40 pnyigyh) Prempega), (4 1] Haefireversp) transaiptase; €400susvits/ 1tk Promega).

ngt'st-sgjland cﬁ(l‘%lgsgggre Ehﬁ’c %ild% e1%0 i.g of '%%81 pl%r;%f I?élh@ﬁ]ei ﬂ%&g wthesxs

paifneboligoi (AY)LAERI Br smGTGmGCTGCGACTAbGATﬁﬁR%M HlRerein 1 is
l\/bl Genet. 1, 235-242; Tagle, D. A et al. )
R%i‘t‘/ﬁ’f’@n%l 751-753; Rosok, O et al., (1996)

t ot ge%hl%@J %é ‘%%Sfclo% §gef181ra @?FF?S‘\?T‘H fg{ﬁ%?%@é‘f’?g? L (30 ng)

F e | diuied & H;tr 4D, N1 BREH x T
I Libo3 . and lLI9. 5 LRI Ea® écé%g?"é?éé %hjé?ﬁ’g 153 MeC,

(Reghe), Wl HNGBI (2 edpertisiATE AT, dARAETEY), bulzef oné omﬂ-}t{pspecxﬁc
| L-1 e.2 t he ex ected sjze of 500-b
ofschrnes (8o Ryt el hoey 16 e et aucat o rmghymerase

e C. f o
(R APRUGRE MANR obict B REcon ML IR T ¢ PRhclddTouec)
thetmaal cmlmesatmphm aderemenm'ed ﬁﬁBSmﬁ Etgéﬁeﬁnd Subjged kd-3@cyBles OF 1 min
) ich do not contain the

o e it B B 25 IAC ﬁé@wp«i by i deuincsbagiph @ 725C. The oligo
ia5d ha
(dﬁlls ?rg:r% %gs?géﬁg m?éﬁg\fl} gj% ree dgﬁpﬁﬁ(:@ﬁ% ﬂya?lerﬁglﬁtlﬁl)‘gﬁymosme

(5 -high Tn, specificity portion, 3 -low Tm
sec:lflc:lty portlon and separatlon portlon) can
BoMismatehdolerpng b ohiganhtleqidesar i si ng from t he

c P ) que k .

n%E%t@%@rpreasﬁw?a?e R e GpackpPER pEsTo used in
the Exadia DA Yverd2iihY el ercepERAtHHhA f

usi ngﬂDuaI eépem fici t(;/ep( DS) |%g%%%ﬁggﬁu§ggégﬁgﬁdhyalmn was
capdeatgds yndrt the ﬁillloymgwhchomsxj@s carle of B4ACafot & miiz,edd O yord filh, and

I zal.lon ecifici m smat ch t ol erance

7%&%’1: ’ﬁlamf ﬁ’é‘ﬂv ?‘f]@f fd ‘i)'ﬁﬁeﬁ 45? ?‘Hé‘lo dr @ C depenis #¢ 73 for 40s, and
ammﬁmlaﬁeﬂs%omatwwcy Hi gh hybri di zati on

specificity of "the DS ol igonucl eotides is achieved

under hi gh stringency conditions that both 5 - and

sportl ofs. ar& anneal ed to the tenplate. Meanwhil e,
A aresult, FIG. 6A shows the high hybridization specificity of DS oligonucleotide primers

by the 3°-RACE of DEGI0. The intact 5’-DEG10-specific DS primer (DEG10-5°-108)
generated an expected 677-bp product of the DEG10 3°-RACE (lane 1). In contrast, the other
primers (DEG10-5’-103, DEG10-5°-102, DEG10-5’-101, DEG10-5-158, DEG10-5°-138, and
DEG10-5°-128) with mismatched sequences at the 5 portion or the 3’ portion did not generate

any product: the mismatch of three (lane 2), two (lane 3), or one (lane 4) base(s) at the 3’
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m smatch tol erance of the DS oligonucleotides is
achi eved under stringency conditions that both 5 - and
W@200p093980DNs are anneal ed to the tenpl ate despPCEKRR@®6/000746
presence of one or nore, yet limted, base pair
m smat ches. The dual speC|f|C|ty of DS
ollgonucleotldes devel oped a Qordlng to the present
e H
P B AP R by b Bl W7 St 99 o
NOPiRke @ﬁﬂtﬁ derh¥eicleA: thahihe duab@gecifidity bf ﬂxb ()4 Iirﬁrnebsecan dlscrlmmate the
expressed in nouse placenta (Kim et lg)512()04),
mmm@herd brgescrnt only| at i freand Pk plepmat @9@ 5| -s%&htlmkr gughi high gingency
fferentlally expressed genes on agarose gels.
BIE¥ehni ques” 36: 424-434; XM_129567). For this

eVﬁl' géAdrhIOMe r@ﬂn%‘ﬁ’pﬂﬁ&% gt 98 b PerReilyicdaplénentasy Mﬁlie&emp]ate is
replaced with other nucleotides as to be m snatched t

the I$&-endaberatiset thimphd iscths exgivareatendefithy BNA Dblgagraspand |ther@$e the

mgg |n? rs u ed in the %an(‘{)th? ar e; %é%gue?q%éqcﬁm%%whue, the

E%xg’%q p%m'\%q’s% 1es§ 1m%§£€t§'iﬁ5|d5€e%hg |m1§gf lcft‘} Qﬂ-%@ﬁ-ﬁ% tS the target

seguent&ShAGEdN bE@sHIeddd Garmy | (ddEaEA Sequshee( QEQ dONextdction sites and
DEG10-5'-101;: 5'-TGTAGITTTGGGITTCCTCC | CT 'II\?—S'
poBEtey pegpqq@sflze)t aremyoigompipmentry. to the template (McPherson, M.J., Moller, S.G.

e

T afehst 13 hde, thd kxceptivilalNdEilage 'of DS primers is demonstrated by the dual
5' - TGTAGITATGGGTATCCTCCn pi CTCCGATG 3' ( SEQ ED NO 15),

spebiicis] duettheir elpin@a:%rdctn@calgmquie@rlmrl@tmh«tfémﬁmﬁ%l&d hpsgs in'5’-end
bolg % I s deoxyi nosi ne. A. Enhancenent in PCR

2 Betast £79%- under high stringency Total RNAs from

17.5-dpc (E17.5) placenta tissues of nouse strain ICR

wer e isol atedand used for the synthesis of

f i FEG 6Btshawsdlarc &NApletyf themismsieh tiolermere rof BiSagigonusdpotide primers by

tﬁ%ﬁ%éﬁ% et %Ttﬁ%éhﬁﬁ%%g{ngwpgﬁ gpl,l%g,p%}qg% -101, DEG10-
%%\2 j%ffgo- {138 RaARPLd bl £ 8w BlsmaBhhl8eBitieS TB their 5°- or 3°-end

Rever se transcri pt I on reacti on was
pPrEibdsQLilTReheriddTm dxb@teﬁ(ﬂjabp phddsct fob the DEE5 10r3°-RACEX(14Ges b, 4 6 and

reacti on vol unme of nﬁ)osed of the follag 3
Thrgn Genteagh e qiémprlmefﬁ @Eﬁlg Sx 10 d8HG G %1 Q%@nsegl 8) with
méggﬁ%ﬁrggmlgdd n%gle(gc { %cltl(e%asc ? d.%);gMon gp'gtoto %n r]d% a@/hﬁ%(lanes 2,3

alrNG)s Q‘hb%hé@lﬁ ‘ﬂ’fdw@ﬂ:Qhétrthé SMrimery ediegadiso agplied tarhmpiffications of
reverse transcriptase (200 units/m, Pronega).

divense nuckotiderrdqusmAseawizing mimatahdeletgyceaddi ng 180 M of
ultra-purified HO. The cDNA synt hesi s

In summary, these results support the following principles of DS primers:

1) only when annealing occurs by both 5°-high Ty, specificity portion and 3°- low Ty,
specificity portions, the DS primer is extended to synthesize a nucleic acid molecule
complementary to the template (lane 1); however,

2) when annealing occurs only by the 5°-high Ty, specificity portion and not by the 3°- low

T specificity portion, the DS primer is not extended to synthesize a nucleic acid molecule
complementary to the template (lanes 2-4); and

3) even though the sequence of the 3’- low Ty specificity portion has a perfect match to
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prinmer oligo (dT)I18-ACPl is: 5 -CTGITGAATGCTGCGACTACGAT

pm(T) 18-3', wherein | is deoxyinosine. The 3'-RACE of
wOEB/8s conducted in a final volunme of 20 nMPCT/KR2006/000746

containing 2 mM (30 ng) of the diluted first strand

cDNA, 2 ml of 10 x PCR reactlon buf fer containing 15

mM Mgd 2 (Roche), 2 m of dNF (2 nM each dATP, dCTP,

thf %E n%%j -Eﬂ_{znrﬁeéhn]g so@f tgnffl d% ]f?ggb%ﬁflﬁg MOI@SE rnb{rgd'cﬁr under

high sthiagenp QbnditRha $lenes TuT)i Regarding Hotb a)n’,\eahxkgi‘pctrtlhe the DS prlmer is
cont al nl ng the reaction n]Xture was |ace

digtinsthe differgnt( foopCihe mprepling coatyel IPEfer @D F@&ls\ﬁéﬁ%deé @ﬁlé(tbu [ggpaling

obfbe g7 Horon, it Bt PERTE b, v 86 BR03] Al comel

{ndPsPstdnd o Badrb A E& FPOR aflplif@utibl BicTacihighnes 3551180-1184).

prm Cgst %T CI OTI I nla(‘F)1 151 S, wherein | is
deoxy| nosi ne. B. M smatch tol erance of DS

EQAMIANS G- 983 DTQ?inﬁﬁ‘dmlnms@ TRial %’cﬁicnt& | Migdnudévdides
PCR conditions for the 3 GOused inthe
E)(Enqtdrr@ns’ztx&twvhai éuaé smbxﬁygdofd&% g}ggonﬁqiqrotlﬂqrsefoaﬂng}gbzisg g1scr1mmat10n
t enper at ur e. atjon wa n cte der the

thpdpqugq,\p\a[ben@osﬁaqlféq gq{%eo%a garrgvcgeges 'S ?’W vg)lﬁgsn rgdx}'@hﬁed

%h e‘é\yé‘eh%?e P

ngi? %ﬁ&@ng?ntl 8&9 g?lglgrgé ?5 Ip?lm srbvéragﬁge%% 1?0 rtl%i% ARt two SX

cIINAE nwdsi 93h #xthenfickotidey kv @lany 20C. etAsl. a(ZOQ@;)uIdentlﬁ@h@n and
6A shows the high hybridi zatl on specificity, of

clmrqc@mﬁ@n ebthistle apiqvilpmembsy of f{ae Bsx tasFPepifiey *Bme?’??& family.
6 2@;&49&55& ﬁieg( 52§frﬁéd£ gv%t?[?gs@ﬁéd Ldéstglpgghoﬁgl 6&@&’%& by one- or

two-bdsé\Hscr{nhiddiRn :@'IG 1A). GloWtver Skhe 3"[-133@16@&138 Hesfinedray Imve a conserved
(DEGLO-5'-103, DEGLO-5'-102, DEGLO-5'-101,

SEQEGLOf6' batlsPsx DBSAS- Bhe Pod: anth BRI conypgtjonglj gud DS primer
m smat ched sequences at the 5 portion or the 3
SPYFEPHR®di d not generate any product: the mismatch of

PEpIifaf%( | aDeA @A AN ATCRNGAIGATIG TRET I BIGCES’ (SBRADNO: 16);

3" portion; the msmatch of five (Tane 5), three
Pgﬁzame 06) 5’-MGGMQA@«T@CWW®T@ETNEGCCT§6€&EQW NO:17);

oSS SR e R

PB&t%QE 3 AGBR AB ARG AR AQuATTERGGEC:# @@%ﬁﬁﬁb 19);

suc strlngency conditions. In general
PE:EIC> QI0: 05 -TCTTEI ACENEGGATOGGTGIT6GREGAAT AT A-3’ (SEQ IDNO 20);

e e gh rec g S aR Ao te ok Ea ke SEd ko,

P-4 ey e£°orcer1tdteA<n®erGAm@Gmnm@AAE}I§w3 ng(aiﬂhNﬂ 22);9
to the correct tar get se uence to occur

PoReS’ - edl GFTGfr A FRAEGEA G@@EGW%M% <%%Q§?hw3.>rgand
pll1e s Pechl i ke O c ARBERM ERr T RATCRTEISE (SEQ ID NO:24),

wherein the Psx- or Psx2-specific nucleotides are underlined and bold.

A. First-strand cDNA Synthesis

The mouse placenta first-strand cDNA synthesized in Example 2 was used as a starting
material for 3’-RACE and a target PCR of Psx cDNA.

B. 3°-RACE of Psx] and Psx2 using Psx]- and Psx2-Specific DS primer

The 3°-RACE of Psx1 and Psx2 were conducted in a final volume of 20 pl containing 2 ul



10

15

20

25

30

sequence and can be nodified to carry additiona
sequence such as restriction sites and pronoter

W@ emaeyoes that are not conplementary to the tROPKR2@®6/000746

(McPherson, M., Moller, S.G (2000) PCR BICS
Scientific Publishers, Springer Verl ag New York Berlin
Fbidelberg N.Y.). In contradt to these, the
C 15 mM
(3?31&2 9 i ut%cfa@r\éfaﬁagcgglalg{% A0 E I)gilsdt?lg?é gtédnfbélﬂ'ekcqntammg

Mgmlzqaact@j UG8 ERTP &l mbIeaB d@hrg GICTR] dGUP £ do"frp), 1 m of one of 5°-
m smat ched bases in 5 -end as well as

n
Pod- ehUvisxZaspeeifia BS|oe cerventivaaliprigienst (46 LMY lePIan@ég%deD)SACPZ (10

BB b B aniic s e Baiphelieregion mixure

w@gﬁacgd irPa preiffted 2o RGEhOr Felerd %ﬂpl&%é&nﬂ@re@ ford phif Wt 94°C and

m smat ch nucleotldes at their 5 - or 3 -end portions
swbgecteu tgingrlas el min at4PE€C1 exin $760-657C, pnd b min atdR°q, ellowed by a 7-
@8 3'-RACE (lanes 1, 4, 6 and 7). In contrast, the

mif i amqwg (DEG 0-5 '-1 03, DEGLO-5'-102, and
DEG10-5'-158) with nore mi smatched nucl eoti des at

their 5° or 3 portions did not generate any product

C( Taetsnugleic3Add Aniplificaor o Asek ardt RsxP nding disel -tand tPst2i8peific DS
prinmers can be also applied to anplifications of
Eﬂﬂ@érse nucl eoti de sequences requiring m smatch

JII‘E rtgr%gtePCﬁ am 11%' mH% {’Ev%%ﬁg ng%%gré §OT§W%QB b Vi\ﬁx@lqlolume of 20 pl

oweng principres o

c@ﬁ:ﬂﬁﬁé Rng (W ﬁg)rc&" tﬁé’dlﬁl@édqﬁ@t stﬁh@ thﬁm speGifflocd P@'R reaction buffer
portion and | ow Tm specificity portions,

DS
cgnmmmg15mN@ME@hd@thOZGyﬂkhﬁgm% Gﬁhéﬁ%?éciBM@TPanddTTPL

B o1 57 AR ARy DeebiEaraR g iy R L popes 2
(I-Bn M§ R&q& 'OfS' @l $£YTaR %fyh@ﬁs@@nﬁ%ﬂ RYctef 8he3tube LOWhidiAY the reaction

spec ficity portion, rimer i's not extended to
nﬁ)ytﬁntelvets plagedain alpodhmtezd (aeﬁa) tlrmhzé cudler; saopxs evmeaatyreﬂ dor 5 min at
e | at e ; even tho o
SR IGF i Sesictd MiFBAUH G ApBFoT GnaHa min st 72°C
1 | ate, the annealing solely by
ﬁﬁﬁ%£§8§?zaﬁiﬂwﬁ%%§§|??g?ty portion does not occur
under high stringent conditions (Ianes 5-7). Regarding

to the annealing portion, the i is distinctly ,
di A5 aresals FIGom tews ermeedupts gf e At E\éﬁ%ﬂfi frsget Fﬁ&@fﬂ%fﬁa‘l by 5°-

P'g)ﬁ] Ie‘ﬁlt}?slxg ?peﬁ%ﬁ;p\{x%n@é ?ﬂ?\%a’mlt&? I%; c]t)ﬂgs ﬁ'e? '}%Egg%gn lofar b@ 29-bp

déeieadriilertieR vkl thdif 3°read, tﬁé/p‘tb&fﬁsfdﬁ&rd:ﬂﬁnf e BYQ9-bp are expected to
specificity of PCR anpllflcatlon

bw Ty deirsRACE Tha 3TRASE of RN Agusing theyP s vl fen2-specific

EEn AN W——
?%ect@@ s B OoGEIne al MZfl?r(laﬁé 12)Y) ké?, 864y, Subehient #gbdnbanalysis

e nouse placenta-specific honeo ox fam |y genes Psxl
ofittick PreciRtscdohifstedvby ehaAPRALCEewnfirmed that the 5° -Psx]- and -Psx2-specific

primers amplified Psx] and Psx2 ¢cDNAs, respectively. In contrast, the conventional primers
(Psx1-5°-40 and Psx2-5"-40), which do not comply with the principles of DC oligonucleotides,
did not distinguish two Psx cDNAs (lanes 3 and 4).

These results indicate that the DS primers according to the present invention can
discriminate a single-base mismatch. Therefore, DS oligonucleotides can be applied for

identifying point mutations or single nucleotide polymorphism genotyping.
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with either conventional prinmers or DS prinmers.
Overall sequence identity between the two Psx cDNAs
wor®eRIsat t he nucl eotide | evel (Han, YJ., etP@EI/KR2006/000746
(2000) Identification and characterization of Psx2, a
novel nenber of the Psx (placenta-specific honmeobox)
famly. Gene 241:149-155). THe 5' - prinmers were
desi gned to distinguish Psxl and Psx2 by one- or
t wo- base discrimnation (FIG 7A). However, the
ESAMFLIES: DRéct 0Rguanrsg o0 ahBigetacBNASHomecDNAGP@ CEsing Dual
for both Psx cDNAs. The Psxl - and P.sx2-specifi c
Swifwénﬂi’%r(aigoawdeoﬁiseﬁori mer sequences are: Psx|-5'-10:

W@&g gAéﬁn ity and xsoT(écC-:gnovel %ﬂ%gulan tgésgc((?u sﬁ)lom clones that

ehré eﬁﬁgﬁﬁé@%@%s W@I@W@@ @ fartha] sdqDexfe by been identified,
SX - .

the' remmm@mff@@a’mbn |ofiFiT CABST tgough(eibiey typicpl(DNA library
18) ;

soseenm&%ﬁ%&i@mm@@w RAGH Epeidampifiafiogef SFYAR gl folowed
bg(? %% 63 Bnc ofEine obtalne %ﬁ%ﬁmﬁr FahdéAnd gﬁ@&qﬁsﬂe step for

Ps x
oﬁalnﬁgﬁm@%ﬁ%ﬁmmm CTEAtrSscifBED thikDnissing sequence
NG 21);. Psxl-5'-41 : .
1@@%@@@@?@%@3?9@% of B As genprafedfrom apsgg syll, these

tlg)‘l%)(()i%ﬁg?gl)g prer %us %Igﬁg@l%&%%k&%ﬁk@ s@@.leﬁce &aﬁgtarget

cﬁNAEMT&%%@m&EM@bﬂA%m@Em-s&nple SEQ I D NQ 24),
wherein the Psxl- or Psx2-specific nucleotides are

undbe DSneligonurdeobiddspf the swtiige inveptioanwere Bmlegyaﬁt iRers; to directly

Th ta t- st rand th
sy ouse PrESRbfeiti ok e 7R opRAL R FEftaly st strand
cﬁﬂg p@olt ’@ﬁegﬁg)ce?squ QEsulespér Gk e L%ncﬁg o i Fla@htaRpudifiogetle cDNAs

PsxI” using Psxl- and P_?x2- SpeC| ic DS prinmer The
fidin-fRAGHa 0DNRspob! @e desesbed haeire Tbo mﬁ’dﬁx15W°éinﬁ>$1 pitimers used in

vol une of 20 containj ng.2 ed
Eﬁw@ﬁwwaﬁqﬁ%w }ﬁgl -bf P98 -@%’Fﬁ ?éa ‘EF%‘QTSF b
containing 15 nM Mgd 2 (Roche), 2 m of dI\ITP (2 mM
each dATP, dCTP, dGIP and dTTP), 1 ml of one of 5'-
APBxétsnﬁfchNAESmﬂﬁmspeci fc DS or conventi onal pri nmers
(10 MMy, 1 m of olig ]SdT|5ACP2 (10 mV) 0.5 ni

of T%@OWSIW%ﬁﬁt'Wn@ﬁ N4 syptheszsd i xanpic,2 t“@B ésed as a template

i.nin on mxture was placed in a

f?.)r lrc ?qéla& %)sti(ﬁ%ﬁ‘ir‘ml cycler; sanples were denatured

for 5 mn at 94C and subjected to 30 cycles of 1 mn
at 940C 1 mn at 60- 650C and ]% En at 72C foI I ovved

o

An‘ghétf:ylg Zstg(aq%?(ar?quggz: ion we{zadcog(?ucged lilnS all ﬁgal 1>1(1me 0? E&l ul containing 13 pl
(150 ng) of the diluted first strand cDNA, 2 pl of ABI PRISM Big Dye Terminator Reaction
mix (Applied Biosystems, USA), 3 ul of 5 x sequence reaction buffer (Applied Biosystems),
and 1.6 pl of one of 5°-PsxI- or 5°-Psx2-specific DS primers (1 pM); the tube containing the
reaction mixture was placed in a preheated (94°C) thermal cycler; samples were denatured for 5
min at 94°C and subjected to 40-50 cycles of 10 sec at 94°C, 3 min at 50-60°C, and 4 min at
60-65°C. The sequencing products were purified as the following: 1) add 2 ul of 3 M sodium
acetate (pH 4.6) and 50 pl of fresh cold 100% EtOH, 2) keep at -75°C for 30 min, 3) centrifuge
for 15-30 min at 13,000 g and remove the supernatant, 4) wash with 200 pl of 70% EtOH, 5)
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primers The target PCR anplification of Psxl and Psx2
were conducted in a final volunme of 20 mM containing 2

woreoop8e598y) of the diluted first strand cDNA, PCTKRG06/000746

10 x PCR reaction buffer containing 15 mM Mgd 2
(Roche), 2 m of dNTP (2 nmM each dATP, dCTP, dGTP and
dTTP), 1 ml of one of -Psxl- & 5 -Psx?-specific DS or

' I (10 m of Psx-3. -2
SRR B T B BT Rn oy oe
Wikere stHpEnde® i A |10 Bbi FRrhAREd | ! ' A6 %brbdlct i
a ? e‘#gat ed (9 OCO:) t1 hler fml cng ?gefﬂrigu%llggegﬁ\%/eeiﬁg rbdhot into
HBHRRISMeH 00 Genegic Anelyzer. 94C and subj ected to 30 cycles
of mn at., 94C, mn at 60-650C, and.1 m.n at 72C
f ol umlgg@ythg%% R%rprlfnﬁ@%%ﬂsplgﬁe%emfgd ir-specitic f’.«@rsqpli[’ﬁs In other
Works, PER-RQ i 1584 0f G -speci
PCR gene%gt E%ﬁk?;ﬁ %1% Qg’éﬁls- 4g)r Seﬁ%@%‘%— osn?gggf] %‘% ?ﬁrf‘gg%z specific
I35 pomert (Pex2-§let1Psequedobifonigt Ask 2 cDNAQII 8).MTi2t 19etp d¥fetion region in

9-bp.deletion or insertion toward their 3'-end, the
%‘F% Fubown gY pokek R Infoatrash thyycopwengipnal primers fRsxd 8149 andoBsx2-5'-

@lyg,l,'-' [ ORRCHYS The 3. RACE of Psx| c .

usi nﬂdéh!t ﬁgﬂ(gég)(ff‘lﬁ §8{1th fie g éegiof ?)cS %o%ur%%ﬁ%‘%g’ @i??t-cg%gﬂm two

BndDRax2-5' -41 each generated a single band which

corresponds to the expected size 311-bp (lane 1) and

282lhsis 1epulisendiate thas PScrimesy gan Esdviganpte single-bepeonismatch even in
lLysis.of t r cts..generated by the 3'-RACE

c?‘glg]s %lqr%?%lézalgtaﬁ‘évg? ?ﬁgggﬂ-@?kﬁgwgﬁd - P. sx2-specific

prinmers anplified Psxl and Psx2 cDNAs, respectively.

In contrast, the conventional priners (Psxl-5"-40 and

EXAMPEE-S4 Bultipler: BER dising BuakSpepifigity(iY) Qligenyeicotidéspl es

of ol i gonucl eot i des, did not djstijnguish two Psx )

cDngste(‘}OBFélée %e ZRefieafon ﬁﬁ?’@g Oligenugleptide; pmegs ingmulglex PR, nine

diRrf byTBR: BRAPEHeD Ferk AmbEdRYi if '

R bIpL, SS0PLORI e GubRaN ASR b O bRC Afcts or

mlligomRER aoglifdetonaming DS pigpts Lelddsaibel datihi The R@LPO Mily gene-

mut ations. or single nucleotide pol grmr hism

SgEHEt Vi msigersxrspLdesignedip geperatg g bk P,ilfngeroby gsing thgelongest exon

f Usi ng Dual Specificity (DS)
S%&?Eg egﬁg@ég&%st attenpts to identify and isolate
a NowAdS pridliAs foe HUB iseldfin $hB BxaREIH{200 bp)ae: Of Cl ones t hat

represent only a part of the nmRNA's sequence. Once the
Ibkrti ab -@@&@é@@ TGERGAT TIERICTGEATGARRS (SEQED NOQS);ahd

155 o SERET R e AR RIS LS L8R hEL
SUCTheaSS for BRI a3 thd ECAHOBsOfp) GRNA ends) ,
foll owed by the sequencing of the obtained cDNA. Thus,

Ial}5’cubt-4RE TAECAGAATAT 6L TOMHBATIGEGAGGST €RE@ D NO:27); and
LS T T O

The DS primers for IL-18 used in the Example (300 bp) are:
IL18-5  5°-AGGAAATGGATCCACCTGAAIIITGATGATATA-3’ (SEQ ID NO:29); and
IL18-3>  5°-ATGGAAATACAGGCGAGGTCIIIAAGGCGCA-3’ (SEQ ID NO:30).

The DS primers for IL-25 used in the Example (350 bp) are:
IL25-5"  5°-AGCTCTCCAAGCTGGTGATCIIIICAAGGCGG-3’ (SEQ ID NO:31); and
IL25-3°  5°-GAGCTGCCCTGGATGGGGTTIIIGTGGTCCT-3’ (SEQ ID NO:32).

The DS primers for IL-2 used in the Example (400 bp) are:
L.2-5 5’-CTCTGACAACACATTTGAGTGCHIIICGATGATGAG-3’ (SEQ ID NO:33);
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information is directly obtained froma popul ati on of
cDNAs generated froma target cell, these

W@ R09eAL9BK UM Ng prerequi site steps can be conpPEI/BRY006/000746
bypassed and the sequence of the target cDNA can be
determ ned directly froma crude biol ogi cal sanple.
The DS ol i gonucl eoti des of th&® subject invention were
aBpIied as primers to directly sequence nouse
Wfacent a- speci fi c honeobox gene Psx cDNAs using

phacents dﬁdcg'cﬁcf @&@Agﬂﬂiﬂﬁ}@f?&m% ID NO:34),

results for direct sequencing o pl acent a- speci

gen&’h@]DNéﬁmérE ﬁmﬂpbamlriﬁ ﬂaeaaamplaoﬁb bayse:descri bed
her ei n. Psx-speci fic %I‘I mers used

in
IE¢anpl & @CMT@QIQ@CTW%TW GCECACAGAR 2 (3FQ |IP NO:35);
PxI 5'-41, and Psx2-5'"-41. A First-strand cDNA
nt hesi s The nouse placenta first-strand cDNA

3313t he s 256 TAN ASBIRTAC AT TORA AGYOA ISI TE GCIAU@S §SEQID NO:36).

direct sequencing of cDNAs. B. Direct Sequencing of
c DNAh¢ P pritpera & dl-49 sfoNlin the Bkamplé (“5@0 Pehersspeci ficity DS

BB s S A ee gt REa SR AR oA AR B Ko
1 pex3di 'qu@dc@TG’ﬂm&AG@HémﬁcmmmﬁﬁmﬁR{sﬁbj 1B 190:6).

Dye Term nator Reaction mx (Applied Biosystems, USA),
3 rﬁTh@DS Primers € lleibea vsed ot thoExdmpld €50 (phppt i ed
Bi osy one _of XA Psx| -

B35 o FtorasaTraeraintes RanekAGadsee D N0 and

al
A AT AT AR BT AR AT CR2P R GINOD).
denah¢DS Griders fdr I10usd ilDhEERAbIS (60 bpitaeedd t 0 40- 50

cycles of 10 sec at 94C, 3 min at 50-600C, and
BA040. 650 GAFARGUNER A RH GABIIEAT CAd G Bf i Nes ane

N e )

-750C for 30 mn, 3) centrifuge for 15-30 mn at
13 000 ¢ and rermve the super nat ant, 4) wash with 200
] § i) set Gsp8eitigDR primers3, 000 g

rermeth per ’ ant _careful |
dﬁhatm Sl a@nﬁ@aﬂ% o 358] S P G i
" t 0
A7 P 9 R IR SRR DLC 18R 0« r
fesidtine Ibﬁﬁ'qirceﬁ:taﬁmg)ASSﬁMuMgCEdedhe) rz-;slpcsfaiNll‘Pc(zFisM caElNAATP dCTP,
In other words, Psxl imer (Psxl -

Ao SRR Bhe Fapt o AT e sR e B BT PEmess! b RMyoh M of cach
4 R
SR e SRMENCES ol (55D, GRS b1 na dbtymERs sunits

Ikcﬂ:hé‘)@ FHer talsd contdilﬁngiﬂle\téd@hd)roﬂﬂlturﬁ rWadBllased 5% lpréheateliO(9a1C) thermal
Psx2-5"- 40), which do not co(r(g)l with the principles
lepsanoplesgrme denetwradferss min af 946t andisubipaigh fo SA cyags obd smin at 94°C,

imit &t 60-65°C, and 1 min at 72°C, followed by a 7-min incubation at 72°C.

m—

B. Multiplex PCR using 9 sets of cytokine family gene-specific DS primers

The multiplex PCR amplification was conducted in a single tube by using 9 sets of
cytokine family gene-specific DS primers; the reaction mixture was in the final volume of 50 pl
containing 100 ng of mouse genomic DNA, 5 pl of 10 x PCR reaction buffer containing 15 mM
MgCl, (Roche), 5 ul of ANTP (2 mM each dATP, dCTP, dGTP and dTTP), 1 ul of each

cytokine family gene-specific 5° DS primer (0.2-5 pM), 1 pl of each cytokine family gene-
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These results indicate that DS prinmers can

di scrimnate single-base msmatch even in cycle
weemaeyosng as well as in PCR anplification. BXAVRREN05/000746

Mul tiplex PCR using Dual Specificity (DS)

Adigonucl eotides To denpnstrate the application of DS

ol i gonucl eotide prinmers in nmébtiplex PCR ni ne

RTINS TR AT,
@h%lh #h%eﬁ-écﬁ&} {ﬁg WS PMcbdRI § p?éheat&ﬁmvc)b@&nﬁe E@ildh; the PCR

okl ne genespecific DS priners were
céhaniogn@d ofidcygl e 94iCefon 5 Hin,§9°C &utdeminbgnd P @ dort3rein; followed by

| ongest exon se '
PP PEF GITED S G TnCHE DL Ceb By i geision cycle
&\é 5" 5'- GCTGCCAGGGGTICTTCATTC | | nCTGGATGA-S ' (SEQ I D
%5) and IL3-3 ' 5' - GGCCATGAGGAACATTCAGAI
pi | GGTGCTCT-3 ' (SEQ I D NGO 26). The DS priners for

I L-15 used in the Exanple (250 bp), are: IL15? .
5 AAT@W@%T@T@@@IP@%? ¢RTortfcton ge(l npyltigly bgyds which

corref@géltcr% ﬁ@eﬁ s1ze|s%w W iﬂ%&rﬁgﬁ:ﬁg Qéﬁ@pgoducts

(Iflt'ieél @ﬁ@ﬁp |E%cl( 1%919) RR)PCRI MiplifitaliBn Benerated a single band Wthh corresponds
CCTGAANI | | TGATGATATA-S %LS
td\& ﬂﬂjeptedaslzje d)fLZDS bg'for IL-3 (FIG. 4, lane 2), 250 bp for IL-15 (FIG 4, lane 3), 300

R TR B SO LRI I e
4%%89\@?‘2?(}% 2'la le%@%@@ W& 16SEQIG. 4,
mﬁﬁ’mﬂmﬁﬂorms&@m@m reEpretingy. pr| mers for IL-2

d h
?Maaml e (400 bp) are: P% s fegelgpphy the present
. an
iR AR Ry iy By e g g of 28

nafikotidE RIS tdéverBmSs tHe@bmblon Prabfadofiany bcblﬂelﬁioad‘[ﬁhétlplex PCR,
(450 bp) are: IL6-5

15melgPANTCTEETOST ANOHONFARAPIORGTCACAGAA- S (SEQ I D
NO 35); and |L6-3

5' - AGGTAAACTTATACATTCCAAGAAAI ml TGCCTAGG-S' (SEQ I D

T
%5&0&10;iﬁ %p)6 gjr%tee%]lfgﬂgl‘_fﬁﬁﬁ Mtaphbank&vitis @dink MisiatcikTalepdiee of Dual

Sil\igzlgﬂi@'lmjd'af iganhAIeaE¥es AAl M TAGGAGAACT-S ' (SEQ I D
a
)demonstrate the application of DS oligonucleotide primers in mismatch tolerance, DS

primers were applied to detect human metapnemovirus (hAMPV) in clinical samples. The
process and results for the detection of human metapnemovirus using DS primers are described
herein. This Example should not be construed as limiting the applications of the invention to
the detection of the specific virus.

The DS primers were designed based on the conserved region of the fusion glycoprotein
(F) gene generated by aligning sequences of all available hMPV isolates (see Table 1). To
tolerate the genetic diversity of these isolates, the primers were designed based on the
following criteria: (a) conserved regions should be at least 30 nucleotides in length despite the
presence of one or more, yet limited, base pair mismatches (Table 1); (b) most mismatched
sequences within the conserved regjons are preferably located in the separation portion in the

DS primer (e.g., BMPV 5°-585, hMPV 3°-698, and hMPV 3°-1007); (c) otherwise, the



5

10

EL19-3" 5' - CATAGGCCTGGAAGAAGCCA | | 1| CAATAAGITAG S
(SEQ ID NOG6). The DS priners for IL-lIbeta used in the
wEx@pd®8( 550 bp) are: ILIb-5" PCT/KR2006/000746
5' - GGAGAGTGTGGATCCCAAGCI 1 I 1 | CCAAAGAAG-S ' (SEQ ID
NO 7); and ILIb-3
5 AGACCTCAGTGCAGGCTATGwni TTQATCCC-3' (SEQ I D NO 8).
primers for IL-10 used in the Exargg 600, bhp)

I&‘F’éatclleé mclsotldss arg Agsageet Aty ehe AT EAR PaTHeR ope B degreplaced

et e e AR e VY &-698cq VB Y -0gs and @

de oMane BlignatdReRnitidofi@e(Hrie txees’-6all poytion chm @e keplickd/ w1th degenerate
gene-specific DS priners The si ngle target PCR

mgleptide stenundﬁrsaldﬁseésé&g MRV drvi |y gene was

conducted in a final volune of 20 mMl containing 2 m

(50 ng) of the nmouse genomic DNA, 2 m of 10 x PCR

TARGE 1 AMPWS, @&ﬁ@ﬁgmﬁf{ﬂﬁ&ﬂaoﬁ& PiitdeNEdse ol ﬁ@‘d?ﬁ%ervé%l Rdgion of
of dNTP(2 each dATP, dCTP, dGIP, dTTP), 1 m of
lhaEhsmyGlykmpreteﬁre(R) Gyneglff 1%:: z’s'pﬂahlé hMPry Is@&eapr imer (10

mvy, T—m—of—each—Tytokimefamty gene-speci fic 3 ﬁ: f
Primgimet 10 ™), and 0.5 m of sTa@mdeo! ynerase (5units/ >’

m ; Roche); the tube containing the reaction ni xtureIsolates

was placed in a. %&Q@@&@ﬂﬁ%@cﬁdﬁ&&ﬁcc%&&@he ------

sanpl es were denatured mn at 94C and subj ect ed
Co 30" cyol es |of AT HCAHCONBC M PROLT IS G a e
m. n %t 72C, fOHﬁMEdT@-}GT&AﬂPmRCAGAQGmCCWGTWC B. 4
M SBEER POR si MT?O&%E&A@FCA&%’A&K{;%%TE%HAT&TTG ------ 1

gene-speci fi ¢ DS rimers
anplification Wag O REAFTERA TCRA PP AT TECTAYE CBYF UiSi ng ?
9 sets of cytok1 mrscramadryagemneaspeectTIrcDS\Icrmers; 14
ﬁ: ﬁ‘ﬁ;ﬁ' on K’“S“AH&T&&Q;%CA@H‘CEQC%A&@&Iﬁé@&é&@ﬁ*e@fc@g m
tal g 100 ng of nouse genomi c DNA of 10 X
PCR reacti on buffer containing 15 mv I\/gCI 2 (Roche), 5
m of dNTP (2 mveaehctATPrATICTR cCTdGIR TNt RTE) ;1 m4
of each cyt oki 06 R eRAIREC b fomtcrPRAREIEL. 3
(0.2-5 MV, okine fam | enespecific
3' DS primer (0 BAPSJAHMGTTQ E'@GSC%GC%‘?A gGGﬁ@)\Fg Terase 12
(VErussadguesebdn! ; ) RochmcartAwr rr e reocdraC ReATg T deearemet-i on 2
m xture was pl ace eheat 8- Q4 nch R B L. ...
Ehcano Bl BN Ebr e i o, 5 2

cycler; the PCR con S are one c

mn, 500C foll 3 MAAATEARTTFDRTTLGECCTCRIFRICEBFIHREY by 29°
cycl es of 94C f-oraMdrsaaTe@RKTHrorccrcohenrcanctcA2€rf-or 405
_%v-p;"'i}][ﬂ%((,@ 8- MM 5f L D@l 8X8RSAAR cFYEBa Bl T FR4acA ST -Shown
in , multiplex PCR anpli fication generates
mul ti pl e bands which correspond to the expected sizes
from 200 bp 60@PGAETC§GZIICA©CM¥C?\T’BJPE‘NCCWEMGTGT(QGHE
products (Fl Tllc%@?eé)caegﬁ%}atrf&%‘%@@c‘:ﬁ?&mgﬁ%mm ------

anplificatio gener ated"a simn
corresponds | TTGATTGCTCAGCAACATTGATCCCTGCAGCTGTGTC

2
7
8
Virus sequences /et TTGATTGCTCAGCGACATTGATCCCTGCTGCTGTGTC - " 1
1
9
2

3’-Primer (1007 ) : 5/ ~TTGAITGCTCAGCIACATTGATIIIIICWGCTGTGTC-3’

* Genetic diversity between hMPYV isolates is shown as underlined nucleotides.

The DS primers specific to h(MPV F gene used in the Example are:
hMPV 5°-585 5°-AGCTTCAGTCAATTCAACAGAAIINCTAAATGTTG-3* (SEQ ID
NO:39);
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to the expected size of 200 bp for IL-3 (FIG 4, lane
2), 250 bp for IL-15 (FIG 4, lane 3), 300 bp for

W@ELS0EBIF G 4 | ane 4), 350 bp for IL-25 (Fl G P@I/KRA®6/000746

5), 400 bp for EL-2 (FIG 4, lane 6), 450 bp for IL-6
(FIG 4, lane 7), 500 bp for IL-19 (FIG 4, lane 8),
550 bp for IL-lbeta (FIG 4 |4#he 9), and 600 bp for

LL=1Q (FI G, 4 |ane 10) respectively. Accordingly, it
WY 468 ssach RSt than TR chinerGEREG Eh bl myNouo
J.ge present invention can be successfully applied to

mul ti pl ex PCR. The uni que structure of DS

INTP§ 0 BUII0Z Ot | AaTGAITGEECAGCAEATTIGATIIINE WSTTGIGTI-9D ! (SEY  ID
of any conventional nultiplex PCR namely prinmer

NA¢#&kf erence and di mmer formation. EXAVPLE 6:

j tapneunovi rus usi ng M snmat ch
\%ﬁ%?g&)nc%gbg{x OBEgFa r‘l%%/gé‘ie %y%:nio 196'( DS) digonucl eotides To
denonstrate the application of DS oligonucl eotide
primers in msmtch tolerance, DS prinmers were applied
t o Viiel sfel RNAmmasrexizgstedny iusing thé WANAzol B ahdthwidc adcording to the
sanpl es., The prao s a Its for, the detectjon of,

M ﬁt“f?éféﬁ%ﬁwﬁﬁ%&"luﬂgin JeITfesty e R Ve, TRRSSR o gaction was
oAbl to HitRsiFe @A Bsi YAk bith1 RAEA RF 1 SRS 424€ dn 3Seaction volume of
limting the applications of the Invention to t?]e
Weplemimposed aff thehllswpmei § ipt of tatal RNA ligpplaSinutélyrd 08 ngpdeul of 5 x
desi gned based on the conserved regi on of the fusion

TEACHND GG dfnYitosn. JéHe: etedladNePsHigachl 1 gD Bleefiéh¢ds random
i I [ S aple 1).

BB RS BAIG BpbPedpld w pavey

rrinEBuRere K usd sk g atkcHpaR 200Mnttdgl, PRlde@i)i Ng criteri a:

(a) conserved regions should be at |east 30

nudhe et BSR jamplitigagerofdddRBY Fesephwapeondustasen affingheslume of 20 pl

RS LA b R BB T 03 P GRbinine
13RMVESIS (raehe), 2 RESHE BErP (2/ VIR SCRATPRLCES dBRPLh®BTTH), 1 ul of 5°
the DS prinmer (e.g., hMPV 5 -585 hiPV 3'-698, and

hIY/sReifig 07 prim¢rc hMRWN 61-§855 0 pMpnti ghaf hBMPV-specific DS primer
¢l eot j des t in the 5 -end portion, sone of

G Xﬁ_ ook ffdhlﬁés 92—3@& bl Wit dan PesEE =G aRR: Roche);

008 YOS Rl BN s BN MRY 020 o i

s@hpleswderp derbriueed farcfnminet 94501 aad aubjestet o Iagelsesalt Bin at 94°C, 1 min at

nucl eoti de(s) or universal base(s) (e.g., hMPV 3'-1007
6p-65aBpE!L mun H RRE Ellowpd brosma ingeatien 9@53{?7% e Primers

Gty Soniin BHHo RS el BA: (AR BLioh 1 M IMPY.T g gna apv

3N698, afid RMIPVEY -588 gt III®V 3°-1007) generates a single band which corresponds to

the expected sizes of 150-bp and 459-bp, respectively (lanes 1 and 2). Subsequent sequence
analysis of the products confirmed that they are the partial sequences of the hMPV fusion
glycoprotein (F) gene. In contrast, these primers generate no product in a negative control PCR
without the template (lanes 4 and 5). As a positive control, human beta-actin-specific primer set
was used (lane 3).

These results indicate that the DS primers can be applied to detect hMPVs from patient
with respiratory infections. Thus, it could be realized that the DS oligonucleotides can be
adapted, as primers in PCR amplification or probes in oligonucleotide chip, to all potential

situations encountered in the field.
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| sol at es AGCTTCAGICAATTCAACAGAAGGTTCCTAAATGTITG 1
AGCTTCAGTCAATTCAACAGAAGATTTCTAAATGI TG 3
WOGGIBAST CAATTCAACAGAAGATTCCTAAATGI TG 4 Vi r UBCT/KR2006/000746

sequences AGCTTCAGTICAATTCAACAGAAGATTTCTAAATGITG 1
AGCTTCAGTCAATTCAACAGAAGATTCCTAAATGTITG 9
AGCT TCAGTCAATTCAACAGAAGGT TTCEAAATGITG 14

-primer(585) :

- AGCT TCAGT CAATTCAACAGAAI [ 111 CTAAATGITG S

W@%' ekl B ek NG RALe Wing DS Oligo-Immobilized

MFAFEHGT TTTATCTGTCCTGCAGATGTTGGCATGT 12 Virus
sequences AACATCAGITTTATCTGICCTGCAGATGITGGCATGT- 2
AATATDAANFOF TATAIFICTICEY GCACATPETCaRamEFleic3icid molecule are syntheSIzed

SCATNAT L ARSI \cd gy gy i

ﬁl&%%}m%é_r jé:%&g&i T% 1§ TATdiah r@%r%ll |'I*h'eT%ésT %2l S oligos are

GATTCCTCCT
iMCKiZ«3CICACIZAAMAT TRARCIBTGCTBET, BT ﬁﬁﬁlatk -dependent extension reaction
TTGATTGCTCAGCAACATTGATCCCTGCAGCTGIGIC Vi rus  seq
T P T GOCAOAE PERNACETEIST EATPCP R reaction biiter (Promega),

] S T L R AR L b el cach ATE, dCTE, dGTP and

dTTEAINIGT GAGCCARGHTY s COGRKSTBCRloliedd) i2 adided IS t@Brnicroarray, after
(1007 ) 5'-TTGAI TGCTCAGCI ACATTGATI I 111 CWSCTGIGTG- S *

vatheth¢ micipapiay & mlﬁceéeit supesheatadrt94 Q3 theamal sypler. Thoirmmplate-dependent

d Jh S .
e%lwn,zreé 3‘88 rf%gog uct z%cF]ord %o a fgflowmg m&%& %&élg qoehé)curatlon for 5
I%?) a%&wfg\clﬁg% &%GA%% bm@T M@T@O‘ 659G 1L Pmin at 60-72°C,

fBﬂGVM@ﬁm'ﬁTéKWbﬂ' @TRET.Golpwing TEGeAPI@E-®pend¢rdEgensiyn reaction,
tyeoextended DS oligos are washed and detected by its fluorescent images through a microarray

scanner, followed by analysis of the images.

EXAMPLE 8: SNP (Single Nucleotide Polymorphism) Genotyping Using DS
Oligonucleotides

The DS oligos are synthesized by means of a DNA synthesizer (Expedite 8900 Nucleic
Acid Synthesis System, Applied Biosystems (ABI)) according to a standard protocol with
placing a polymorphic base (interrogation site) in the center of 3’-low Ty, specificity portion.
The synthesized oligonucleotides are immobilized on a glass slide for microarray. Then, a
template-dependent extension reaction mixture containing 50-200 ng of DNA sample, 5 pl of
10 x PCR reaction buffer (Promega), 5 ul of 15 mM MgCl,, 5 pl of fluorescence-labeled ANTP
(2 mM each dATP, dCTP, dGTP and dTTP) and 0.5 pl of Taq polymerase (5 units/ul; Promega)
is added to the microarray, after which the microarray is placed in a preheated (94°C) thermal
cycler. The template-dependent extension reaction is conducted according to the following
thermal cycle: denaturation for 5 min at 94°C, and 15-50 cycles of 1 min at 94°C, 1-3 min at
50-65°C and 1-4 min at 60-72°C,, followed by a 5-min extension at 72°C. Following the
template-dependent extension reaction, the extended DS oligos are washed and detected by its

fluorescent images through a microarray scanner, followed by analysis of the images.



and hwPV 3'-1007

5' - TTGAI TGCTCAGCI ACATTGATI nl | CWECTGTGTC-S' (SEQ I D
woenody98mwherein Wcecan be Aor T, and | is PCT/KR2006/000746

deoxyi nosine. Viral total RNA was extracted by using

the RNAzol B nethod according to the manufacturer's

protocol (RNAzol LS; Tel-Test30 Inc.). Reverse

transcription reaction was perforned to synthesize

CDNA using the viral RNA for 1.5 hr at 42 Cin a

r e&@ivhdgrﬂeh’&%éﬂ@pﬁferrg@er%odﬁﬂéﬁp TS Bﬁgent Hl%elftfahl 1P¥¥'t§ e urderstood

m of total RNA (approximately 10

that yeriangmand iddificatidng hereod Gdling WBA) Ihe5pn'it oﬁfhedhﬂ'eﬂﬁox( ﬁhay: become

r ando hexadeoxynuclotldes
aﬁ?*‘r{%{k‘ t‘?—zﬁ@é"esﬁ“ﬁﬁ‘?' ‘BitWF“’(%’é fi53089 offhis pyetiandy to %ﬁwéﬁtermmed by
5 a?benaédmn@mymm hielehgukeni a virus reverse

ranscri ptase ( 80 units/ m, Pronmega). The target PCR
anplification of hMPV F gene was conducted in a fina
volume of 20 m containing 2 m (30 ng) of the first
strand cDNA, 2 ml of 10 x PCR reaction buffer
containing 15 nM Mg 2 (Roche), 2 m of dNTP (2 nM
each dATP, dCTP, dGIP and dTTP), 1 m of 5
hMPV-specific DS primer (hMPV 5'-585; 10 mM, 1 m of
3" hwPV-specific DS prinmer (hMPV 3'-698 or hMPV
3'-1007; 10 mMVM, and 0.5 m of Taq pol ynerase (5
units/ m; Roche); the tube containing the reaction

m xture was placed in a preheated (94C) thernal
cycler; sanples were denatured for 5 mn at 940C and
subjected to 30 cycles of 1 mn at 94C, 1 mn at
60-650C, and 1 min at 720C, followed by a 7-mn
i ncubation at 720C. As shown in FIG 10B, each pair of
h\MPV-specific DS prinmers (hMPV 5'-585 and hMPV 3' - 698,
and hwPV 5'-585 and hMPV 3' -1007) generates a single
band whi ch corresponds to the expected sizes of 150-bp
and 459-bp, respectively (lanes 1 and 2). Subsequent
sequence anal ysis of the products confirnmed that they
are the partial sequences of the hMPV fusion
gl ycoprotein (F) gene. In contrast, these prinmers
generate no product in a negative control PCR w thout
the tenplate (lanes 4 and 5). As a positive control,
human beta-actin-specific prinmer set was used (Il ane
3). These results indicate that the DS prinmers can be
applied to detect hMPVs frompatient with respiratory
infections. Thus, it could be realized that the DS
ol i gonucl eoti des can be adapted, as prinmers in PCR
anplification or probes in oligonucleotide chip, to
all potenti al
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situations encountered in the field EXAMPLE 7:
Det ecti on of Target Nucl eoti de Sequence Using DS

Ww@koogo9dosnobi | i zed M croarray The DS oligos  PCT/KR2006/000746

conpl enentary to a region of a target nucleic acid
nol ecul e are synthesi zed by nmeans of a DNA synt hesi zer
(Expedite 8900 Nucleic Acid Syinthesis System Applied

i O tens .(ABl)) according to a standard protocol.
%%ﬁg%i’%@g‘zed DS oligos are inmmobilized on a gl ass
B! iAd8eth& folbyatR@Lih@Y nucldiitid Rolk&iPhsRot: AR PSRARAy oli i
ext enzi onor e}glcti olngamm;ct lIJr elco%t al ni ng 50- 258)0 ng{yoofhg%m&leonde
tyartphglate-depehdanf extdision R@Rionewltith ampbisdsftier stdpPopmega) , 5
m of 15 MM Mgd 2, 5 ml  of fluorescence-I| abel ed dNTP
(2 " eaeslipgihe dugleresiticifypbeomyeieqiiie ty 2 fmplaie Buglgic agid molecule,
Taq paLy it st p ' s
v SAYESECRR SRl B BRI SRR A S .
pr ehemtigidity Pekés) hds etiybhdiziay ah@éotidd BRjuence substantially complementary
t enpl at e- dependent extension reaction is conducted )
accofdp rffe 18 theéennbite sugleie) acid e navbridige therewdthn atsgpagatiop rportion

for mn at, 94C_and. 15- cycles of 1 mn at. 94C .

175 Sl B et nee, Snf 368109 Seetngtriy hos o
a 5- fbridRkleaskale 3bquérl GubsRtibIBVoREIdmR tary to a site on the template
t enpl at e- dependent extensi on reaction, the extended DS

ol i goerleag ecidteskpdddian thevettbr T df ty 5-highfTuspeadfitgportion is higher
e L S T
Nucl getihde pEﬁBHM@prworﬁCfﬁ@&y R 2 Ush r}gseqzﬁérglgbl;/ubble structure

A i gonucl eoti des The DS o oS are synthesi

meansndef cendifivds tynthh S&high IT,,(spadiudty tpertBACGRAd Mucs dow Bypdpekificity

Synt hesi s System A@pl i ed Biosystens (ABI)) according

to aPYHAhHsraneled to s templaty nygldie prid, wherrin thermpasling isapgeformed
i nt [ [ n .t C (P -l oW . .

i f e Bt e BB HE LS Thy T shMfciy porton does

ol i genuc k@bt i des are i nmobilized on a glass slide for

m croarray. Then, a tenpl ate-dependent extension

r eaf)i ofxtawiliog uthe duelnsrecificing ofgonmoleotily tof sybMasizea sl euclde acid
m of ei%le PCIIQ regctti gfp buf fter (lF?ro ga), 5 nm of 15

M ople eomplemeitary (g fiedemplaE puqleifagidy GNTP (2 M each
dATP, dCTP, dGIP and dTTP) and 0.5 m of Taqg pol ynerase

(5 units/m; Pronega) is added to the m croarray,

2af Aaneti o stlaeively cangdifyrieg a itergq | racled dcil seqpened diatreal DNA or a

.94C) thermal .cycler. The tenpl.ate-dependent extension
"%‘“étﬁ@t ?fl C[eé" %cb‘f?d WE?P&&OH‘BE%?F &F}Rb}%’% gﬁ dargef| uglgienpid sequence by
PSR e o SOREi A Rl Joll b oy B wne

plimédr pat rwhadh &rpri2@Gt, ledsobheowdl shacifith olipshuelsbdteias whereiat the dual
72C, . Fol.l ow n% t he tenpl at e- dependent ext ensi on

SPRSHIAtY GHeonp#lertids hantiens nodions inywhich re hiedHbdpegiiicity portion has a
h%&d?ﬁﬁgelﬂlcﬁgtidetsgquence substantially complementary to a site on the target nucleic acid

to hybridize therewith, a separation portion comprises at least two universal bases and a 3’-low
Tn specificity portion has a hybridizing nucleotide sequence substantially complementary to a
site on the target nucleic acid to hybridize therewith, T,, of the 5’-high T, specificity portion is
higher than that of the 3’-low Ty, specificity portion, the separation portion has the lowest Ty, in
the three portions; the separation portion forms a non base-pairing bubble structure under
conditions that the 5°-high T, specificity portion and the 3’-low Ty, specificity portion are

annealed to the target nucleic acid; wherein annealing in the amplification reaction is performed
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fl uorescent images through a mcroarray scanner,
foll owed by anal ysis of the inages. Havi ng descri bed a

w@e@besioed enbodi ment of the present inventi onPCT/KRR2E6/000746

to be understood that variants and nodifications
thereof falling wthin the spirit of the invention may
becone apparent to those skil%%d in this art, and the

sgope qf this inventiaon is to be determ ned, by

%@ﬁ%ﬁa‘ﬁamé F‘Lﬂ Hocaling sqlffuPy fsﬁsaﬁ Al reSRELIGHp pOrtion degs AptRsgur.

is: 1. A nethod for synthesizing a nucleic acid

nol ecul e using a dual specificity oligonucleotide by a

1. erdpinethed fhe peptifiig tentor mKird tirge atdléotitle setfaerebs SMUIMNeS8E using

the steps of: (a) annealing the dual specificity

P Qg PRiE IPaiBt Ploerithess i the Fame reactiens [Mdiich eompaiseypimplifiieg the target
| I f1al ol i cl.eotide..has thre .

OB e RO UP b PR B e RO B B8 S GURE il encing

and dytbibiridp zising tRsI6l Q6 ipeifieSRiY NG RICH bISdsbiel piinleY of the primer pair

conpl enentary to a site on the tenplate nucleic acid

ig g dpalispacificite oligrapdedtidey characierfrad it thatrthedwal spenificitnpligosedeotides

at least rLwo .uni.versal. b s and.a 3" -low T o .
R R g PG R B ToarRihiS ol dobyvigiing mcteotide
SSQRBRNGBstMURIST @ipledl ch¥iryo e B MeAhbet! iRicRotRie lsEquRRtelth Bybridize
tenpl ate nucleic acid to hybridize herewth; %h, of
thérewiB, -ah paghratiors pertioff icamprjsep at tléasintwes uhivested rbatdsaamdt Hdt-low Ty,
of . the 3 -low T cificity portion, the separation .
SB%&‘"%‘%‘% ROTQR E%Sr?eh% g “‘1‘"1%’?0%{‘ © $eqEence pubstanfisly poypRlementay to a site
cRACRA kb HRcIBGdb r i Pgl I 4 ifici
R et aRolRLL Bl (il RARFRE R e 3088h %, specifiity
epieaiif highdr hanahdtiof theeddow ITg spRcificidypdrtion pieCdeparatidnyportion has the
portion are annealed to the tenplate nucleic acid,
et dimnint the thirm @attiorry thes sqpetetion medon faars & oAl besenéring bubble
i I by. 3' =l ow Tm specifigcjt o
e N L
PORRE Iafd MhéVedab HEARd6! RokstiR stqieSbNvhasih 28ndaldey MUK Shflification
aci d nol ecul e conplenentary to the tenplate nucleic
regstien ispperfyrmest hestdr fooditiab deat ianedalinga nelbly fhyi thg -lovarigespecificity
nﬁclgic acid sequence froma DNA or a m xture of
PRUEP 8P% "8L9°6¥:  whi ch conprises anplifying the target
nucl ei ¢ acid sequence by performng at | east two
cycles of primer annealing, primer extending and
4d e fatmathodgfor usipregciag pr tangt mekicwiiid mdenufer usigs aatlual specificity
.east. one _dual ecificity_ oljgonucleotide; wherein
Q{'Iﬁ@uala%ﬂde foma PR oE ympityre BiHE ek seids avhigheomprises the steps of:
POr 1 ONRS,ihddi Nl ' =hi . i §1.Gi : O
e A M S TSR GLLO PRE ORi io
conpbesegminagdybyt gerfarnsing 6t 104t tWiecycRE gLprimieiCintdaling Grichet Extending
hybridi ze therewith, a separation portion conprises at
I easimdt desatyring eryigl th?) ésaésspgmﬁc@ @?@PWUM% B @i fefegueyg primer;
ggggﬁvg%?lp gﬁ?ﬁ @uagé)n%];ﬁglhé%l?g}rngc %)lggeg Ballsqﬁreg’ %%SHSC% which a 5’-high T,
specificity portion has a hybridizing nucleotide sequence substantially complementary

to a site on the the target nucleic acid molecule to hybridize therewith, a separation
portion comprises at least two universal bases and a 3’-low Ty, specificity portion has a
hybridizing nucleotide sequence substantially complementary to a site on the target
nucleic acid molecule to hybridize therewith, Ty, of the 5’-high T, specificity portion is
higher than that of the 3’-low T, specificity portion, the separation portion has the

lowest Ty, in the three portions; the separation portion forms a non base-pairing bubble



site on the target nucleic acid to hybridize
therewith, Tmof the 5 -high Tn, specificity portion
WO g00bjogeer t han that of the 3'-1ow Tn, specifiPCT/KR2006/000746

portion, the separation portion has the |lowest Tn, in
the three portions; the separation portion forns a non
base- pai ri ng bubbl e structuredunder conditions that
the 5 -high Tn, specificity portion and the 3'-low Tm
& pec RFIeBiT? st eprons et Hier i e Spepicios Arion apdhecd tow T
aci d: T . . e . Y _
o PP b aTe Alen s, MR ARG M o E RO ip Hhncaling
t he B8l tht eyutliEsiBipg edattioni it yerfonhéd adedandition theteahdalindsoldy by the
nethgg for anplifying two or nore target nucl eotide
seque e nspsificity REHORIops BRECAYLER® or nore pairs of
Pri par Syl i.on, i ch.conprise R

> B yiekini R BRI or Y ST SR mentary mucci aci
per f mpletulg at | east two cycles of primer annealing,
primer extending and denaturing, using two or nore
prinmer pairs in which at |east one prinmer of the

onucl eot i,

Pr 'AW%&P@@ %orr dgfc'elct?{lg? # g{lcl?slg zlgila Eécﬁéctgge@{tll? I%&r?epﬁ dxversrcgjl %y a template-

Characterize
depdn@éd eabBhn reRBor\SVL dda 5RGifRRY blidRSIddBd¥M i @mprises the steps
5'-high Tn, specificity portion has a hybr|d|2|n5

10 ofiucl eoti de sequence substantially conplenentary to a

site, on thq.tar et nu, Ieotide%ifquence to hybridize
t her & rcalieseial sREPEROhAEOPYsiPoldmira emplast nycleiesacid pplecule,
uni vghgah iRARRE sRBRR, Jig L Lo 8bdeYinRAidH £5-hi
has. Sadh RAREFERRE Jiphfold nERAE. bl £5-tigh T,
c onpipeciBicityapoytidnchaa ashiybrédigifly hulveotidy @qiienbe Slbetakitiall® complementary
sequence to hybridize therewith, Tmof the 5 -high Tm
specior? éitg gn é'{?r templats BudlfiqAdd te habridizeathersvithhe separdtigny portion
Tspeci £ Gi Ly i e_separat i tion.has the
5 TR 1YeRP N e SRR ol A phle b
por tlyoridizg MEcléotide Beda @i sitahtidlg complRngntdrly "ty GlsHE 8n the template
under conditions that the 5 -high Tn, specificity
por tusleicaasil toHebadize tereWith,pBcoff the iSt-Yigh drspesificity @ortion is higher
anneal ed ta the target .pucl eofi de sequence;  wherein .
annetg |tg§t ol(%ﬂle ™ ﬁple‘flﬁ%‘gtﬂoﬁlr‘?n’rtg%lﬁeﬁ’%ﬁ’ﬁoq @rtﬁ’é\i\‘rq\aﬁa est T in
undethe @RBApSHORS tHehRbarAA SR AToRR £n¥n BYselNfing H
Tn, s%eci f Pcilt y port ]Faén dggs notO occl]jlrl.l 4S.e ﬂ%ﬁﬁ%t%&a@\é"sﬁumre
20 for wdgquenditiog tattthe Gehigh 0g sgecificity ipartiom lasd tHee3 > e 1My, sPecificity
dual specificit onu?leotide froma DNA or a

ol |
m X {RIFETGTS TRt fo g foplote ileie aciinptieeiasthe pinea s performed

of : . ihZi : 3 clei id..
o1 oot YIRS Bfnd 0N HERL A 5L Ry pliion goes no
by pecirandbmmgalily oc@@swheénwie L3hidhels, spécifivitly FBitioR BREeH the-low T,
prinmer extending and denaturing, using the dual
s peSPFSIEgIFPoBion Basne PrBete gsmachsd based fe e tangst pites mer ;
whegei eci f.kcitv.oligonucleotide.hag three .
2 por {b?o %é {ep(ﬁng\lﬁ?éc ﬁﬁzg ﬁ?‘ﬁ?‘é{h X]"'goél %Lg%oltl 7 &P (YiBEYS ?1“6?% fe acid
a hybletuld coniplenivhthae tiedensiaguance substantial l'y
conpl ementary to a site on the the target nucleic acid
nm In@?; ufletecting theloe¢utiencs of thertenplaterdependeapentansion of the dual specificity

oligonucleotide.

30 6. Amethod for detecting a target nucleotide sequence in a nucleic acid sample by a template-

dependent extension reaction of a dual specificity oligonucleotide, which comprises the steps

of:
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portion conprises at |east two universal bases and a
3'-low Tnspecificity portion has a hybridi zi ng

wowbemstde sequence substantially conpl ement aPgT/K&2@6/000746

site on the target nucleic acid nolecule to hybridize
therewith, Tmof the 5 -high Tn, specificity portion
is higher than that of the 3'54 ow Tm specificity

portion, the separation partion has the |owest Tmin

t he ®hretendipe gidyplspedifidly oligonnglestisds apa probg pmmebikiged pnrfopbstrate
base- paj.:l:] eskr. . congi ti :
R R R PR
Specdehdterafion, PAérkinGRe RybeidRaRMab petfdrfed B cbddclitg tRWbEdpacificity
acid nol ecule; wherein annealing in the synthesizing )

r eaclligenicieetidsde thernvelgic\spidesempleniber¢in e dunbspecifivityadlisprpcleotide

oo P Rk oty o B RoE: e it PedalReion ity f ENaidape muceotic
L he ssRhdea a0 BRhAERIR) Yo BUGh Ynhd Girfot TRLB6e Seguence to

5. A nethod for tecting a nucleic acid nolecule with
gendtybudizi thaewitlt, ¢ séparation porpératopmpeipmatieadt tvextevesiabbases and a 3°-
reacgtion of a_ dual specificity oljgonucleotide, which |
CompPY sbe PHIIY opetith :iop o BHGREEIEnGRciFoftRy seqtonce substanially
Specifiri Li . Lo :
ol coupEhbEd o IR BEHe abcechys SRR ARE) BoROHE T of
has the$ eeghpDy speadficstyi portish iichigleer Hian ltiag bf the 3°-BRETL;] sbédifidity portion,
portjon has a hybrjdizing nucleotide sequence ) .
subgheasapprglion p has o doxyest T ingthgjthrge gertippse theesppiratiqa portion
nucl.gj ' A e (%4 rew t . i -
por 17158 235t BaiE Lt b il i GRERES - T speciiciy
3" - lamioh Nand PBE i3F-Ickd Ty, sE@iﬁoiit? pobtdn @e Nyifdaledi i G target nucleotide
nucl eotide sequence substantially conplenentary to a
si t segwnaehwhereirphe hybriviratien & recformadoundgtoednditipes that hybridization
therew th,. Tmof. the .5 .-high Thmepecificity portion is
i gHBEP R THEY Tofbot AP Tea BB ERE P ¢ por | on.
the (5LePRERLhS he BRulERR oPAS tdnlpfitd- ntldfichflod.he three
portions; "the separation portion forns a non
base- pai ri ng bubbl e structure under conditions that

he 5" -hjgh Tn, specificity portion and the 3" -Iow Tn, .
épg%‘Ff‘P?f (t%/acﬁBrld NEoR Y ongrofedtpiEe ko ‘t"’PF‘ée‘PéP@I“a’t"%rsal base in the

. r . ,
BUELFhDAREh T 088 S8 5B D5RL o RIS Y82
depeydndsine, 2-yzapdidedxFihosine 2'-0Me @6ginY, 28R dna3inB.eddoky) G-nitropyrrole, 3-
goccurs when the 5'-high Tnspecificity portion and/or
pifepygole) JpMerd aiEapyrelei ¥ Jowifepysiolen 452 olsexsopetarBrribofuranosyl)-3-

ﬂg&%&ﬁ%ﬁ,h %g?)&aéﬁﬁrognl%olie,t %-nti A Ee %i'-g)ﬁlie (j-b to?r%(dtoFen %-E gS-Bltc]r%indole,
ual’ 'speciTrcity ol'Igonucleoti te o synthesize the

dwﬁ}l e GitabbridinfABRY | @-nae¥Bl-ANREMRS Y dbékyl heahRbRndhfidazole, 4-
an .

aminobenzimidazole, deoxy nebularine, 2'-F nebularine, 2'-F 4-nitrobenzimidazole, PNA-5-

=

introindole, PNA-nebularine, PNA-inosine, PNA-4-nitrobenzimidazole, PNA-3-nitropyrrole,
morpholino-5-nitroindole, = morpholino-nebularine, morpholino-inosine,  morpholino-4-
nitrobenzimidazole, morpholino-3-nitropyrrole, phosphoramidate-5-nitroindole,
phosphoramidate-nebularine, phosphoramidate-inosine, phosphoramidate-4-
nitrobenzimidazole, phosphoramidate-3-nitropyrrole, 2'-0-methoxyethyl inosine, 2'0-
methoxyethyl nebularine, 2'-0-methoxyethyl S-nitroindole, 2'-0-methoxyethyl 4-nitro-

benzimidazole, 2'-0-methoxyethyl 3-nitropyrrole, and combinations thereof.
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(c) detecting the occurrence of the tenpl at e-dependent
extensi on of the dual specificity oligonucleotide. 6.
wo0mehdiosl f or detecting a target nucl eoti de sePUBERR2006/000746
a nucl eic acid sanple by a tenpl at edependent extension
reaction of a dual specificity oligonucleotide, which
conprises t he steps of (a) ex&bnding a dua
ifi ol tide, a e | bilized on
gpg[g} % ccexalh% éﬁheqeglé& uniyers Elgpé? @Wéwygmsme, 1-(2’-deoxy-
ayom. R - ent extension and a
deaggtrig&r)%ﬁlgﬁﬁ 3\/\%%‘?@?{?‘3? hgnﬁl%gfrai&gi zation is perforned
by contacting the dual speC|ficity ol i gonucl eotide to
the nucleic acid sanple, wherein the dual specificity
P! itgpmetpdacrdine ﬁ%\%lalmﬁ whergig the wpiverspirbaghi depxyingsindqi gh
Tnepecificity portion has a hybridizing nucl eotide
sequence substantially conplenentary to a site on the
10ar grd méthied R0driiEg tsRg) uener1difs NBPwheiin telsblAF20h b&tloxﬁcomprlses
separation portion conprises at least two universa
Jentégueusyeleefidgs havingwnivassal bess.f i ci ty portion has a
hybri di zi ng nucl eoti de sequence substantial l.y
conplenmentary to a site on the target nucleotide
198 AURNE&AhId i £ 48 ohd oS N6, WireiPthe 5GP T, L]Jegilﬁmty portlon
Tn, specificity portion is higher than that of
lslmgm)waﬁﬂeﬁédnw Tdpesifipiymbition, t he separati on port | on
has the lowest Tmin the three portions; the
separation portion forns a non base-pairing bubble
tr t 6]
l%rs’gf(r;% 1#%'&%(}"%33&%18 ?):1%1 toh@&é}scl#ﬁ‘lgg -0, Pﬁeréq_tﬂ% 3S Eoev\(r: 'il]f, ?pecn{lclty portion
hpo tiei iybridizieg ambedtiestqtianct pafdcty gahplamial2ptd the site on the template
sequence, wherein the hybridization is perfornmed under
nueleigpgid értybridias thergwith-di zati on sol ely by the 3' -1 ow
Tnspecificity portion does not occur; and (b)
anal yzi ng the occurrence of the tenplate-dependent
18Xt EitShé@hod abeordiR€toRy BROLIRBERY Ub Réheteth B B”—HEET,Qipeciﬁcity portion
clains 1-6, wherein the universal base in the
ix Eptartdnideetidesrin leogthi s sel ected from the group
consi sting of deoxyinosine, inosine, 7-deaza-2'-
deoxyi nosi ne, 2-aza-2'-deoxyinosine, 2'-0Me inosine,
12 - Thel QB Rcor@BE i‘d/clﬁmnlbt GVHQ%B e R.high T, %Pécﬁ%rﬂbﬂioﬁ is 15 to 25
-OMe 3-nitropyfrrole, 2°-F 3-nitropyrrol e
mwmawﬁde&mghbeta D-rlbofuranosyl) 3- nitropyrrole,
deoxy 5-nitroindo|e 5-nitroindole, 2'-0M
5-ni troi ndol e, -F 5-nitroi ndol e, deoxy
z
i %ﬁ‘i’%‘%@%ﬁ%‘:ﬁfﬁ‘*ﬁ%@ Sy off %Hlﬁgﬁghﬁ%ﬁazOF%arﬂfégéxﬂm s at least
3nebledtaes indength’. - F nebul arine, 2'-
4-ni trobenzi m dazol e, PNA-5- |ntr0|ndole,
PNA- nebul ari ne, PNA-inosine, PNA-4- nitrobenzinidazole

IENATP% 11[3 tﬁordoa%ecgﬁl %?d 059 hp s p“? 1% w!h(tarfei?l tﬁe separhtlon portion is 3 to10

i NO- N or PHO 'noSi ne,
n[médfm‘ﬂéfd ih Ngth-

17.  The method according to any one of claims 1-6, wherein the 3°-low T, specificity portion

is 3 to 15 nucleotides in length.

18. The method according to any one of claims 1-6, wherein the 5’-high T, specificity portion

is 15 to 25 nucleotides in length, the separation portion is 3 to 10 nucleotides in length, and the
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ni t robenzi m dazol e, norpholino-3-nitropyrrole,
phosphor am dat e- 5- ni t r oi ndol e,

w@b@spyresani dat e- nebul ari ne, phosphor am dat e- | POFKR2(06/000746

phosphor am dat e-4- nitrobenzi m dazol e,
phosphor am dat e- 3-ni tropyrrol e, 2'-0-nethoxyet hyl
i nosi ne, 2' Oret hoxyet hyl nebub&rine, 2'-0-nethoxyet hyl

-Ni troindole, 2'-0-nmethoxyethyl 4-nitro

gé‘ﬂ‘é’it{nﬁl?ﬁ igitgporgon i 3 %&ﬂw‘é@ﬁ%m I@Eﬁh ropyrrol e, and

conbi nations thereof.8. The nmethod according to claim

7, wherein the universal base is deoxyinosine,

19. ( The dexthod et@ding)+6 iahp otk af @Rijths) 1-8; WhtredPHE ITY of té 5°-high Tp,
5-nitroindole. 9. The nmethod according to claim 8,

e fieityportioa rangps fers 41°Cia8®G s deoxyi nosi ne. 10. The

nmet hod according to any one of clains 1-6, wherein the
separation portion conprises contiguous nucl eoti des

TAVITRY nmbModeics@tinDas @y ohd of UiEmEBLd) GeheRGE RIedTNEf R 37-low Ty,
any one of clainms 1-6, wherein the 5 -high
Spasiieityi poition rangesdfran H17Citg40°€nger than the 3' -1 ow
Tnepecificity portion. 12. The method according to any

one of clainms 1-6, wherein the 3" -low Tn, specificity

PO O MethBE adcBRinINE by of BlafiCI-6 QiHefteh BE GUBHHRE separation portion
perfectly conplenentary to the site on the tenplé&e

gk dom 38C ka1 °0. hybri di ze therewith. 13. The net hod
according to any one of clainms 1-6, wherein the

5'-high Tnepecificity portion is 15 to 40 nucl eoti des

e 87 gy o ) DRE SRR Q9 RAEbE Wt promed
t2ipdiatateegingSom 45°C @ggcd., 15. The nmethod according to

any one of clainms 1-6, wherein the separation portion
is at least 3 nucleotides in length. 16. The net hod

rdi to any one of .cl ai 1-6,. wherei.n th L
2200 2 Bafiite X Pty 170 Thetsb il HEbSinef & eest nucteic acid
skduendd® aBBVRE By Mg tIRGprbRsAshORRApRTe-dehidbi eldtefsion reaction in
wherein the 3' -l1ow Tnepecificity portionis 3 to 15
wikich dst dwk specificlte mijgdnucié@ide Tnecativg hodl eategsdmdstey are falhgwed by

ne of clainms 1-6, wherein the 5 -high Tnspecificity
%ﬁw??ﬂﬂl$§l15 to 25 nucleotides in length, the
separation portion is 3 to 10 nucleotides in |ength,
and the3' -low Trspecificity portionis 3 to 15
HuclTaotmatded adaorndipgb helaith92 of e wietdio dheasmplifithtih isopeafoymed in
one of clainms 1-6, wherein the Tmof the 5 -high Tm
acpudance Witk polyyseraseshain E4efO8- f r om 400C to 800C. 20. The

nmet hod according to any one of clains 1-6, wherein the
Tn, of the 3" -low Tn,
25. The method according to claim 4, wherein the target nucleic acid molecule to be

sequenced is contained in a genomic DNA or a population of cDNAs.

26. The method according to claim 5, wherein the nucleic acid molecule with genetic

diversity is a nucleic acid of a virus exhibiting genetic diversity.

27. A dual specificity oligonucleotide for synthesizing a nucleic acid molecule by a template-
dependent extension reaction, which is represented by the following general formula:
5°-Xy Y23’

wherein, X, represents a 5’-high T, specificity portion having a hybridizing nucleotide
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specificity portion ranges from 1QC to 400C. 21. The
nmet hod according to any one of clains 1-6, wherein the

walwen9s98he separation portion ranges from 30PCDKRI®E 000746

22. The nethod according to any one of clains 1-6,
wherein the annealing is perfornmed at tenperature
rangi ng from450C to 68C. 23.5The nethod according to
claim1 or 5, wherein the s%/nthems of a tar

et | -
FOEPE Soestepily CrelmEnhY ki o el By TRBAPRE tibto hybridize
Sy O £
R BB UL Ehkp IERERAGrGHS P Tl o AN bases, 2
rpeeeatsi ng3’dod &xtspediicy poreps awiagf o hydvigdingynucleotide sequence
denaturation step. 24. The nethod according to claim?2
Ypstaptialheqmpl ‘?‘inepﬁé’ tQriite p Ehetteraplate gugleip peid frplaybrigdize therewith, p, q
C ch n rgacti on. 2
ﬁ xof g%gég]g (t#g dl}nﬂn&? qﬂ%&l@&%is a\%ﬂer e‘?,n ar%dn% re d5 0)%yr1'gonucleot1de or
ﬂ’ﬁd)ﬁh@éoﬁd@@hedTn[Kﬂ tReSIH T, s?&uﬁcﬁtﬁ}#)@ﬂi%ﬁ% lhéhe@ﬂﬁﬁ @lan8cthd B¥-low Ty,
a genom c DNA or a population o 26. The net hod
S@é@@rﬂmmglondh%?rea&rm@ poriion has the lokvest ﬁuelh i dlrmomons, the separation

h t |
SRS A0, BELS  SbdtSS B 7
pB&fdidly| foltior 28H HEONUG qo%#ééﬁicft? bordi¥i hidE&halddGo e b RieChucleic

acid nol ecul e by a tenplatedependent extension
acglaenabling theh’diighi €., spegifieigepdrtch hysepiﬁeteffﬂini ttlwl 3idow T, specificity

ener.al fornpul a: X Zr-3' where

R%étmnég dHmS o a@ealmggﬁeﬁfgﬁﬂg 3% Hertpaplaty nﬁ@?lf .aalﬁ Wla"if?'fﬁ(gth% annealing
£

BT oL U DOl AR RSEDR Rl B Wil 2 secify pogtion and
thy b]ﬂl«ﬁi}l/ ZE, tsheaiflity t fortiofd stichp ries efié Sov@rafie pdtfealingOBpecificity of the
portion conpr|3|ng at | east two universal bases, Zr
Yigppusieatideds ephanced.ow Tn, specificity portion having a
hybri di zi ng nucl eoti de sequence substantially
conplenentary to a site on the tenplate nucleic acid
230 iMyddatlipeafitifedigbhdcRotid® acsbr@ifglio cldiBP7EwEMin Gmiversal base in
nunber of nucleotides, and X, Y, and Z are
tﬂ%mwﬁl@m@am@md@@d diron th group Fawistingeef debpe'in'ﬁninc;finctshle 7-deaza-

pec,f Cit, ort,i js.hi I tha t of
Trieymorign, et sleprrbeet Bl vhue. o bouas draw Saifopyrole, 3
dRdpl OB, Nasvd 5‘-%1&09%0“15 2103 difogdyRBlel W(?Qie&%}' lgelt 2 §r boﬁlli]zﬁlosyl)-}
separation portion forms a non base-pairi
mttapycbler deaxmd®nitromdale,t b-aitsitdok 2t—OMe55-nhtogidol'Em2'-F 5-n1tr01ndole,
partion and the 3' -1ow Tm specificity

eC| fici
‘% % i GER Lézﬁ'ﬁﬂa@ﬁle’ed Apgropeginidsrgleat QCWCIAE?T%m%P%}mIdaZ"Ie 4-
|
SR8, gl ol Znor LY, 28 Lo, roxs,
ittedindelep fPNaRibalating PNYetiofin i ENAMQl&dbenzﬁlﬁﬂ'@io&l; EPNMIShRioPyrrole,

aci d, whereby the annealing ) )
morpholino-5-nitroindole, morpholino-nebularine, morpholino-inosine,  morpholino-4-

nitrobenzimidazole, morpholino-3-nitropyrrole, phosphoramidate-5-nitroindole,
phosphoramidate-nebularine, phosphoramidate-inosine, phosphoramidate-4-
nitrobenzimidazole, phosphoramidate-3-nitropyrrole, 2'-0-methoxyethyl inosine, 2'0-
methoxyethyl nebularine, 2'-0-methoxyethyl S5-nitroindole, 2'-0-methoxyethyl 4-nitro-

benzimidazole, 2'-0-methoxyethyl 3-nitropyrrole, and combinations thereof.

29. The dual specificity oligonucleotide according to claim 28, wherein the universal base is

deoxyinosine, 1-(2’-deoxy-beta-D-ribofuranosyl)-3-nitropyrrole or 5-nitroindole.
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specificity of the oligonucleotide is determ ned
dually by the 5 -high Tn, specificity portion and the

W@200609%98N, specificity portion such that the PUBKRRI06/000746

anneal i ng specificity of the oligonucleotide is
enhanced. 28. The dual specificity oligonucleotide
according to claim 27, wherei®the universal base in
the separation portion is selected fromthe group
consi sting of deoxyinosine, inosine, 7-deaza-

1?0'. ) qﬁ@ &\Ya!l g&?it_i&?yn%l bﬁléc?e’oﬁc'éeoz;?g@rgf_ﬁﬁ Iltc?ag’ﬁnnﬁ) (\;ﬁxlee:r:egsyﬁe universal base is
F

I nosi ne, ropyrr
deokyin@ines ol e, 2'-OMe 3-nitropyrrole, 2'-
3-nitropyrrole, |-(2'-deoxy-beta-D-ribofuranosyl) - 3-
ni tropyrrol e, deoxy 5-nitroindole, 5-nitroindole,

7. LR PSRBTl A S spasionpro
cbipiibdl CHRRBEOI ARSI hading BRVAPERE. M dazol e, deoxy

nebul arine, 2'-F nebularine, 2'-F

4-ni trobenzi m dazol e, PNA-5- introindole,

NA-nebul ari ne,. PNA-inosi.ne, PNA-4-nitrobenzjm.dazol e,
Bl ﬁmlrsawﬁw _}gowﬁea%q PWBQ?‘gnﬁ_ot F8rdol herein the 5 high T,
SRR Btk Ao 3 TBAANShAMR PobRC
nmor phol'i no-4- nitrobenzi m dazol e,

nor phol i no- 3-ni tropyrrol e,
hosphor am dat e- 5- ni t r oi ndol e,

Sralnspacitigtyneligenugisotide apnorkingn by slaimy 27 o Whersig the 3™-low Tn

h
r.am -A- nitr i M ol .
BRAEENSPAMN I8! & drorfl-pRINIRALTLRER ety sommtompany (o te i
dnthxstemplate Auéleie ki@ 08 bAdILe thabwittar i ne, 2' - 0- met hoxyet hyl

5-nitroindole, 2'-0-nethoxyethyl 4-nitro
benzi m dazol e, 2'-0-nethoxyethyl 3-nitropyrrole, and

T NS P I S p——
iH@%ﬁ@fEﬂb4bﬁse i s deoxyi nosi ne,

| -(2' -deoxy-beta-D-ri bofuranosyl)-3-nitropyrrole or
5-ni troi ndol e. 30. The dual specificity oligonucleotide

ccording to.claim?29, wherein the universal base is
e éﬁ Y spesificiy olgmiclsgue Lsedimg; e dlajmotd, gUISIRD Bgepigesnts an
iResRbfi9@ 50 claim27, wherein the separation portion
conprises contiguous nucl eotides havi ng universa

bases. 32. The dual specificity oligonucleotide

according to_claim27, wherein the 5'-hi%2 Tn,
Xpelhs fiveFWl%Wﬂhéwuwgotrds AeRoFdingta §lajon &7, 3vhereig is at least 3.
Tnepecificity portion. 33. The dual specificity

ol i gonucl eoti de according to claim 27, wherein the
33. - TR , sp&cifsity T dligbriitlepidet 4c06rding Sto tdhBm Yy vitdieTd §Grepresents an
nucl eoti de sequence perfectly conplenentary to the
igeges obhtodfe tenpl ate nucleic acid to hybridize

therewith. 34. The dual specificity oligonucleotide
according to claim 27, wherein p represents an integer

3t TR beal ABecificity oligonucleotide according to claim 27, wherein r represents an

o

integer of 3 to 15.

39. The dual specificity oligonucleotide according to claim 27, wherein p is an integer of 15

to 25, q is an integer of 3 to 10, and r is an integer of 3 to 15.

40. The dual specificity oligonucleotide according to claim 27, wherein the Ty, of the 5°-high
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35. The dual specificity oligonucleotide according to
claim 34, wherein p represents an integer of 15 to 25.

w@sno6/0dsdual specificity oligonucl eoti de accoPdi/RE2606/000746

claim27, wherein q is at least 3. 37. The dua

specificity oligonucleotide according to claim 27,

mherein q represents an integeé#e of 3 tol0. 38. The

eC|f|C|t i de according to claim

%ﬁ@?@?%m?“?éﬁg@ ‘ﬁ@gghﬁﬁénteger of 3 to 15. 39.

The dual specificity oligonucleotide according to

claim27, wherein pis an integer of 15 to 25, q is an

41nt @@@duab@e@'ﬁtity digomeiedtide dcsording itantlaige27, oherdinttBe T5of the 3°-low

40. e dual specifici ol i gonucl eoti de according to

Tsgs %meﬂﬁ%Vﬁﬁﬁﬁpﬁéwﬁ%ﬁ ae 5' -hi ghTn, specificity

portion ranges from4Q0C to 8Q0C. 41. The dua

specificity oligonucl eotide according to claim 27,

42heMh¢ duilhepedifidify blippnileoki®dVaddFedBC td clink Y270 $hbdeRNthe T, of the

ranges from 100C to 400C. 42. The dual specificity
%@ﬁﬂ@ﬂ@bﬁpﬁeﬁﬁﬁébeé?ﬁﬁcto claim 27, wherein the Tm

of the separation portion ranges from30C to 15C. 43.

A net hod for enabling an annealing specificity of an

40l igaiethod efol dRatlifg ba sHiddiny $BLiEH Bedn tdHzBMBRoRe to be dually

structure of the oligonucl eoide, which conprises the

@F@’ﬂi@eddhmu%}’a@ Stlslef!l@@tf thegligonuglegjde, whish lcemprisacihe steps of:

é l e n|n a sequence of an

ol ?aé %8‘#‘8 f e ﬂ'éf\ﬁl‘h i sequercsy br i di zi ng sequence

su Y. tyf t/n

e R TR P Dlach 1 ol iR B sFhuence
unlsuhstasadllybam@qmwtmh td Miat tatdee nselgiaraaid and (Nr4d is€aration portion
I ntervenes |n the hybridi zi ng se%uence to formthree
porPPPRRNS 4 15afdwe pi el Opssotshiefetha afhﬂsepeyumoerqm ipferygnes in the
th S Rely

ol b hele b 1tHREh Ay RS Sy et on

of (d) hdetsmﬁﬁmgtheq%sﬂ&{ bf 98 sé;ﬁralﬁal‘{ orﬁoﬁ‘ 08 oliddhub1B@ e 3o allow a
portion at the 3'-direction of the separation portion

anBortien a5 thecvy dirpsion epthe eﬁpﬁr@hormthndm have afégher Toithanl aopostian at the
Tn n . the hree ort i eb rovi.din

P RSB ROh Ry DR iSRS e Eoraatin PN by the ovest
dl fl“I, ah ahd thtes }5@1‘&5&3 ther&b ]?'Bﬁdﬁ@ O Eligohik1MRHE \(lh% e distinct
5' -hi gh Tnspeci f icity portion of the ol |gonucfeo

h aBoraomyVﬂth @iffzmnth neadies dtondenesaqgthenmewisichh @) arst-high Ily, specificity
t fot a cleic acid ii) a

E@B ?n i é’lg?rfu(‘f eP‘ff} g%t ?oll!:?'% fhz’lcnﬁem%ﬂllqoﬂéfg ﬁE‘%“é‘éﬁel Sbstantially

h a@onﬁ)léﬁﬂelﬁfabd ket 'tl{égta&gtc h@él)él(l: d6as GeUE R fow $b %})e%ﬂ{cﬁtel ]Jo}ﬁon of the

conplenentary to
oligonucleotide has a hybrldlzmg nucleotide sequence substantially complementary to the

target nucleic acid; and (iii) the separation portion of the oligonucleotide between the 5°-
high T, specificity portion and 3’-low T,, specificity portion comprises at least two
universal bases; and the T, of the 5°-high Ty, specificity portion is higher than that of the
3’-low Ty, specificity portion and the separation portion has the lowest T,, in the three
portions,
whereby the annealing specificity of the oligonucleotide to the target nucleic acid is
determined dually by both the 5°-high T, specificity portion and the 3’-low Ty

specificity portion.
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target nucleic acid; and (iii) the separation portion
of the oligonucleotide between the 5 - high Tm
wG@p®ei9iogi ty portion and 3' -1 ow Tm speci fi ci t yPEDKRR2@G/000746
conprises at | east two universal bases; and the Tm of
the 5 -high Tnspecificity portion is higher than that

of the 3'-low Tmspecificity @brtion and the
n the three

p Lon. partion has the | owest Tn, i ) ..
AEPTAERLAR, BESLLE, 0881 Gt TR e B o pocion's
Rlebg0 Mol 8O kol coistilof RbGRRosRYCnGlifk, 3Gkbal2® deoxyinosine, 2-aza-
deet erm ned lj)aflcy lgyul;%%t h ?yﬁeOSS' - hig%%’ '?S]ibgg ;?eg?"ﬁ‘ Fllcr:llostufle’ 2-aza
Poeedyinesian @'-ONe i®IsinkGVF Tmsipaizoty Shittppyraid, Baitropdrrold R OMe 3-

nmet hod accor,ding to clajm43, wherein the universal
R e e B iRlr o hCpOP e St S et Eersh aispmyems. deoxy 5
i QHRIL ONShiTbIEe, Of 249AXY | 1050l N9 "Sepitroindole deoxy 4-
7-deaza- 2' - deoxyli nosi ne, 2-aza- - deoxyi'nosi ne,

1trob@iAimidazmds, ne, 4-RitroberzinigizoR, dedwsyy 3- Ni-hidRYEnzRAiazole, 4-

3-nitropyrrole, 2'-0OMe 3- nitropyrrole, 2'-F
agll?ﬂbfl}zﬂﬁl}(}?%o& éeoxy nebularine, 2'-F nebularine, 2'-F 4-nitrobenzimidazole, PNA-5-

ihrdifiored - - tbof ur a 1) =3-nitr r s
i IR B B A g GBI s avopsrot,
mhorphiolih@5-Mit@lidole?’ -rorphdlinb-heHuleiat,e. mods@lYo-thosine, morpholino-4-
ni trobenzi m dazol e, 4-nitrobenzi m dazol e, deoxy
nifrobeaziteideariel ni dazobmholimo-3eanitrapytielazi ni d ahodpboranialateys-nitroindole,
larine, 2'-F nebularine, 2'-F . . .
pﬁ?s?wlﬁ?r?rgggtﬁ%elmladg%ol e, P gsghorptmdflt&nilﬂﬁglp,e’ phosphoramidate-4-
nitf¥BeiyBRidhARlel NHhodPhbamiiaRiz0gs 4- ) gy d e 20-
PNA-3-nitr opyr%r olpe, am)r phol ir%ﬂci))’- 5-e’ni tr oith{r%g%@m 315941,%, 20
nedopyediyil nochwidsing,ar2-fenethoayglyd | iSaotréinddd, n@!-0-methoxyethyl  4-nitro-
not phol i ng-4- ni trobenzi m dazol e, o
bFR)Zr“E %O,eng-ﬂgpﬁ{;qug ylﬁrrajr@)’yrrole, and combinations thereof.
phosphor ani dat e- 5- ni t r oi ndol e,
phosphor ani dat e- nebul ari ne, phosphorani dat e-i nosi ne,
4phoBphoetaod stadrding-to Blaini AbEWEdrdTh @@z@liRrsal base is deoxyinosine, 1-(2’-
phosphaor am dat e- 3-ni tropyrrol e, 2‘-O-nethoxyethyr
deqyydetaeD-ribefsspqshbdydirapyrola endmiroindele. 2' - 0- net hoxyet hyl
5-nitroindole, 2'-0-nethoxyethyl 4-nitro
benzi m dazol e, 2'-0-nethoxyethyl 3-nitropyrrole, and

46.01MiTe Miktiod BEcobdRRY t6 Ofaim 4% whiiem tRRldNAaPSs 0% Ak G inbSne.
clai m 44, wherein the universal base is deoxyl nosi ne,

| - (2" - deoxy-beta-Dribofuranosyl)-3-nitropyrrole or
to, cl ai m 45,

-ni,troi.ndol e. .46 he met hod accordin ] )
T RO G2 O ST on B o Knmctotizous
nigonad GO a1 bRec! @il m 43, wherein the separation

portion conprises contiguous nucl eotides having

uni versal bases. 48. The nethod according to claim43,
4¥h ein EQQ 5':hi%ﬁ Tn1%fecifjcitg’.ortion is longer

‘h aiite tjthod. acgordingr , clglgle s thrlewh?) rhily A'm spegificify, gortion is longer
t%&@@dloﬁﬁﬁm%ﬁgéim?%&t%,ai m 43, wherein the 3'-low Tm

specificity portion has the
49. The method according to claim 43, wherein the 3’-low T, specificity portion has the
hybridizing nucleotide sequence perfectly complementary to the site on the template nucleic

acid to hybridize therewith.

50.  The method according to claim 43, wherein p represents an integer of 15 to 40.



hybri di zi ng nucl eoti de sequence perfectly
conpl enentary to the site on the tenplate nucleic acid

wa o00bpimsdi ze therewith. 50. The met hod accor dPEYKR006/000746
claim43, wherein p represents an integer of 15 to
40.51. The net hod according to claimb50, wherein p
represents an integer of 15 t@l 25. 52. The net hod

ccordin o claim43, wherein qis at least 3. 53
he%h%%tg?ff acerding oAt S0 Wherqin B epresgnts 4 infeger phlitadent s
an integer of 3 t0l0. 54. The nethod according to
claim43, wherein r represents an integer of 3 to 15.

B5. Thhwethed deostdiag eldinAg, wikrdh qismx #ast 3wherein p is an
integer of 15 to 25, g is an integer of 3 to 10, and r
is an integer of 3 to 15. 56. The nethod according to

| h f the 5 i cj
L U IR

according to cl aim43, mhereln t he Tn, of the 3" -1ow
Tnspecificity portion ranges from 1Q0C to 400C. 58.
Sthe Themethell azcardingltorpdpin @3 oblsrein #@presdntsrae integehef 3Tn 1 Bf
the separation portion ranges from3C to 15C. 59. The
nmet hod according to claim43, wherein the

35eMPhAh&nSEREMERE o Eath @B SHReif § A% iftBgek f B5 995 Y'E b ffeger of 3

chain reaction.
10 to 10, and r is an integer of 3 to 15.

56. The method according to claim 43, wherein the T, of the 5’-high Tj, specificity portion
ranges from 40°C to 80°C.

15 57. The method according to claim 43, wherein the T, of the 3’-low Ty, specificity portion
ranges from 10°C to 40°C.

58. The method according to claim 43, wherein the Ty, of the separation portion ranges from
3°Cto 15°C.

20
59. The method according to claim 43, wherein the template-dependent extension reaction is

a polymerase chain reaction.



