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DNA polymerase. Such enzymatic methods include, for example,
the polymerase chain reaction method (PCR method; US Patent
Nos. 4,683,195, 4,683,202 and 4,800,159), and the reverse
transcription PCR method which is the combination of the PCR

25 method and the reverse transcriptase method (RT-PCR method;
Trends in Biotechnology, 10, 146-152, 1992). These methods is
intended to make capable of amplifying the aimed gene from DNA
or RNA by repeating the three step reactions of the dissociation
(denaturation) of a double-stranded nucleic acid as a template into

30 a single-stranded nucleic acid, the annealing of a primer to the
single-stranded nucleic acid and the synthesis (extension) of a
complementary strand from a primer. These methods require the
repetition of three steps in total in which the reaction solution is
adjusted to a temperature suitable for each reaction in the three

35 steps described above. .
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isothermal condition have been developed. Such methods include,

for example, the strand displacement amplification (SDA) method

and the self-sustained sequence replication (3SR) method

_ described in Japanese Patent Publication No. 7/114718, the nucleic

25 acid sequence based amplification (NASBA) method and the

transcription-mediated  ampilification (TMA) method described in

Japanese Patent No. 2650159, the Q beta replicase method

described in Japanese Patent No. 2710159, a variety of the

improved SDA methods described in US Patent No. 5,824,517,

30 International Publications W099/09211 or W095/25180, the LAMP

(Loop-Mediated Isothermal Amplification) method described in

International Publication W000/28082, the ICAN (Isothermal and

Chimeric primer-initiated Amplification of Nucleic acids) method

described in International Publication W002/16639, and the like.

.35 The_reactions._of all steps.involved in the isothermal amplification_of.

nucleic acids proceed simultanecusly in reaction mixtures
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also reqmre professnonal knowledge for its handling. In addition,
the improved SDA method described in International Publication
25 WO99/09211 requires a restriction enzyme which generates a 5'-
protruding end, and the improved SDA method described in
International Publication W095/25180 requires at least two primer
pairs, so that these methods also require high running cost.
_ The ICAN method requires a chimeric primer comprising
30 RNA and DNA, in which RNA is in the 3'-end side, and an RNase H
for cutting the RNA moiety at the 3'-end of the primer, so that
reagents required for the method cost a great deal. Thus, this
method requires high running cost particularly in genetic tests on a
large amount of samples.
_35 .. . . The LAMP method. requires four primers, which recognize six.
regions to amplify the aimed genes. That is, in this method, the
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genetic eng| neer i nMﬂﬁBﬁMLVEINM it is

grer;: rfldcg'ﬁl OQP’ old'l v%}p@ﬁ{:ﬁgﬁcﬂﬂ nucleic acid having
a nucieic acid sequence compiementary to a target nucleic acid
sequence can be synthesized by using a primer designed in such a

25 way that it is capable of forming a stem-loop structure by the
extension of the primer and satisfies additional specific
requirements, and that a target nucleic acid can be amplified
efficiently by using two such primers. The present invention is
based on these findings.

30 Accordingly, it is an object of the present invention to
provide a process for synthesizing or amplifying efficiently a nucleic
acid having a target nucleic acid sequence, as well as a primer and
a primer set for use therein.

The process for synthesizing a nucleic acid acCording to the

35 present invention is_a process for synthesizing._a nucleic acid
complementary to a target nucleic acid sequence in a template



can be conducted quickly with a pair of prinmers. 20
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20 SCEHFTHENREIYRS séGlidnce of said target nucleic acid sequence by
primer extension reaction;
(d) hybridizing the sequence (B') positioned in the 5'-side of the
complementary nucleic acid synthesized in the step (c) with the
sequence (Bc) on the same complementary nucleic acid, thereby
25 allowing the portion of said sequence (A) on the template nucleic
acid to be single-stranded; and
(e) annealing another primer having the same sequence as said
primer to the single-stranded sequence (A) portion of the template
nucleic acid from the step (d) and conducting strand displacement
30 reaction, thereby displacing the complementary nucleic acid
synthesized in the step (c¢) by the complementary nucleic acid
newly synthesized with said another primer.
The process for amplifying a nucleic acid according to the
present invention is a process for amplifying a target nucleic acid

35 = sequence .in a. double-stranded  template. nucleic _acid, which . . _ .

comprises the steps of:



sequences (Ac') and (B'), {X- (Y- Y )}/ Xis in the

range of -1.00 15 to 1.00, in which X and Y have the
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bases in said intervening sequence; (b) providing a
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the double-stranded template nucleic acid, and in the 5'-side of
said sequence (Cc') a sequence (D') which hybridizes the
complementary sequence (Dc) of a sequence (D) positioned in the
5'-side of said sequence (C) on said target nucleic acid sequence,

25 wherein

in the absence of an intervening sequence between said
sequences (Cc') and (D'), (X - Y)/X is in the range of -1.00 to 1.00,
in which X denotes the number of bases in said sequence (Cc"), and
Y denotes the number of bases in the region flanked by said

30 sequences (C) and (D) on the target nucleic acid sequence, and

in the presence of an intervening sequence between said
sequences (Cc') and (D"), {X - (Y - Y)}/X is in the range of -1.00
to 1.00, in which X and Y have the same meanings as above, and
Y' denotes the number of bases in said intervening sequence;

.35 _ (¢)_providing_a. double-stranded tem plate_nucleic_acid_consisting of

the first and second template nucleic acids;




in the absence of an intervening sequence between said

10 sequences (Ac') and (B'), (X - Y)/Xis in the range
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OS5 rd Portion a sequence (Ac') which hybridizes a sequence
(A) in the 3'-end portion of the target nucleic acid sequence, and in
the 5'-side of said sequence (Ac") a sequence (B") which hybridizes
25 the complementary sequence (Bc) of a sequence (B) positioned in
the 5'-side of said sequence (A) on the target nucleic acid sequence,
wherein
in the absence of an intervening sequence between said
sequences (Ac') and (B"), (X - Y)/X is in the range of -1.00 to 1.00,
30 in which X denotes the number of bases in said sequence (Ac"), and
Y denotes the number of bases in the region flanked by said
) sequences (A) and (B) on the target nucleic acid sequence, and
in the presence of an intervening sequence between said
sequences (Ac') and (B"), {X - (Y - Y)}/X is in the range of -1.00

35. t0.1.00, in which X and Y. have the-same-meanings-as-above, and- -~ -

Y' denotes the number of bases in said intervening sequence.



conpl enmentary sequence of said target nucleic acid by
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sequence (C) on said target nucleic acid sequence, wherein
in the absence of an intervening sequence between said
sequences (Cc") and (D), (X - Y)/X is in the range of -1.00 to 1.00,
in which X denotes the number of bases in said sequence (Cc'), and
30 Y denotes the number of bases in the region flanked by said
sequences (C) and (D) on the target nucleic acid sequence, and
in the presence of an intervening sequence between said
sequences (Cc') and (D), {X - (Y - Y)}/X is in the range of -1.00
to 1.00, in which X and Y have the same meanings as above, and
.35 Yl.denotes the number of bases in said_intervening sequence..
According to the present invention, it is possible to




Y' denotes the nunber of bases in said intervening
sequence. 8 The prinmer set according to the present
invention is a primer set forganplifying a target
nucleic acid sequence in a double-stranded tenplate
nucl ei c acid, which conprises: (a) a first priner
conprising inits 3 -end Bortlon a sequence (Ac')

whsYnthashee ducga@rwcwdmert e (targek OM¥A3' ur@d@r paht |t5ﬂthermal
Ofcéﬁ&tkﬁff gq;é, @ DRA d FCARRIECE N Ehe g?éte and an
trand of the double-stranded tenplate nuc

an@l||9ﬂntlﬁ’@0$ld%i3tﬂ¥§n©f /é@mrcbaqd@qﬂ@e @«esmhm\seqtmmet is also

bs%‘léh tByb‘cérgﬁjlﬁzs (%(ﬂ&lﬁ ﬂﬁ@r %a?@@t‘e?ﬁ@A( Bihder an

a sequence |one n th
5 semméhem’(aA)comdltlmo byiusingrBA on®RNA Bsaaireptatensead a pair

bebheeiod B GRBLEE It LS CHE h RSS! iRplaing to the
i nprésentanigwention. bequived. 0 speciahi eppAratersssessudie as a
: ! Y
el VAR 7o 8 SRS pr AR dAIEPEL SR thus
sequbitits afexeelteriBEffact tthattamgdifiedupteductscean be obtained
10 SERH 8 for il MoDERUEE JRSRAEA PSR E AR pgcorcing to
\(/\,r\](the br)e‘p‘egtlmventtdmcaanbe orkatdd 00itht restriddion enzymes and
0
deHivescRlc bk BifpibyedS s R aTE" ;i ¥ts Buch as
seqeﬁ:rnmé:orarni*nz@ﬂnebﬁragmenbﬂdngtln neolysworphisimarn wetestion of
r&% tion a sequence (Cc') which hybridizes a
seaﬁé 559{ in the 3 -end portion of the target
15 nucl eic aci d sequence in the second strand of the

doubl e- stran cl ei iy, he
5'-side of sa%%%%%l ch

hybri di zEgjuree 1c sipmesrehieasgh2i st udingealtDaf theaprocess for

S Bele st o B et Bipngion.
wher ei n Figunee 2 adts@ns ethef paF;iﬁiMSYOfGSqumBm&I@IﬁC& primer used
20 PP ERe B bIFER RS it ¥TS Tt sr5 el B e -sive
nuabelr thed 3bemde. i n said sequence (Cc'), and 30 Y
ggingt €S Hb%t%ur?egh&;vsb?‘ﬁ\gs dd}.ii}igﬁsr%g' 3" pfrlrﬂglisegs% for the
amplification of an sY160 gene in the 5'-side and 3'-side.
Figure 4 shows the positions of a primer used for the
25 amplification of an M13mp18RT DNA in the 5'-side and 3'-side.
Figure 5 shows the amplification of a human STS DYS237
gene under a variety of conditions.
Figure 6 shows the amplification of a human STS DYS237
gene under a variety of conditions,
30 Figure 7 shows the amplification of @ human STS DYS237
gene under a variety of conditions.
Figure 8 shows the amplification of an sY160 gene under a
variety of conditions.
Figure 9 shows the amplification of an M13mpi18RT DNA
35 gene under a variety of conditions.

Figure 10 shows the amplification of an M13mp18RT DNA
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sequences (C) and (D) on the target nucleic acid
sequence, and in the presence of an intervening
sequence between said sequenggs (Cc') and (D), {X -
(Y- Y)}Xis inthe range of -1.00 to 1.00, in

whi ch X and Y have the sanme neani ngs as above, and 35
Y-denotes the. nunber of-bases in

s pndesenviadlelyekreRditSr ding to the present

i nventi [ b hesi Nk b P4

the tar gafV Bl o et i TR RS OpEaTe B the
DNEegtRM of an esnpliticatiandperdud@ frgonue | Rwmnade STS DYS237
prd Wi b esent invention, it is also
po%glﬁglvg@ﬁg%ggh?ﬁ?h%% t %Ebusl y the target DNA under

an 5 i sdtiguremal2cshesi eledyopnbbresipNpatierrRIAohtaimed by the
t n al ' t pL,i anl ;
g Bf Caf P mp il g BIRUER, Rl =360  tene with
r spsitriclionoeRpeRiesl. appar at uses such as a thernal

. oo f :
Chus eoHPE13nBaofl ElEctrphoPesis) phEtREThBignd by the
prizeatmenianf ban oty ifedtion i prod ustiofronni an. MIBrapl&RT DNA

.”\ﬁi gt%%‘?ﬂéﬂ??@aég-i ed according to the present

i nvention can eéd with restriction enzynes and
t hus carFigearenid shavs thehaniplificetbén gemat homastSTS DYS237

S rLEL . .
oI Sne o {1 pEESENCE ot 8 e BT RRb Il YeMpgrature adjusting
DESPRNESTI ON OF THE DRAW NGS Figure 1 shows the

schemati ¢ di agram of the process for anplifying

nucl ei ¢ acids according to the present invention.
Figure 2 shddET, BESCRISTEIONs EFUEHECHNGENT T nmer

seed | e mbRRaR, ot 6k Spleds MBI LR Lccording
t heo dibei piresenbtfinyeptiareris usehematicably idngiratéd ain digure 1.
o1 RSO SSERRAE 17 el d5uclh 3 fog ALBUIE atid s o
anygrmpiatat i edermningt 3repid RheDNEh e rsaduerice {AJeotirttie 3'-end
3" p8H¥6n and the sequence (B) positioned in the 5'-side of said
sequence (A) on the target nucleic acid sequence are determined.
The primer according to the invention comprises a sequence (Ac'),
and further comprises a sequence (B') in the 5'-side thereof. The
sequence (Ac') hybridizes the sequence (A). The sequence (B")
hybridizes the complementary sequence (Bc) of the sequence (B).
In this connection, the primer according to the present invention
may comprise an intervening sequence between said seguences
(Ac') and (B"), the intervening sequence per se having no influence
on the reaction. The annealing of the primer to a template nucleic
acid will result in a state in which sequence (Ac") in the primer has
hybridized the sequence (A) of the target nucleic acid (Fig. 1(a)). A
nucleic acid comprising the complementary sequence of the target
nucleic acid is synthesized by the primer extension reaction in this
state. Then, the sequence (B') positioned in the 5'-end side of the

nucleic acid to form a stem-loop structure in the 5'-end side of the

nucieic acid thus synthesized hybridizes the sequence in_the same .= =



Figure 5 shows the anplification of a human STS DYS237

gene under a variety of conditions. Figure 6 shows the

anplification of a human STS [Y¥S237 gene under a

variety of conditions. 30 Figure 7 shows the

anplification of a human STS DYS237 gene under a

variety of conditions. Figure 8 shows the

an%vnkhw%mtwieﬁnagrmaesg@rr@suitdélaereeofvathueesszquence (A) on
g S ifi hon

VIS SETPIUE ibel SaRiE BABEES o, SRpIe0sfarf, g0 which

Fi @098‘!@.'0 X3 116]7'3 hawngrrme fqadaei Sﬁﬂldﬁnfafm amhpmmam primer

OngBRRRIREIE YIP)R! X1 CGRTKL BERP oM. sl s
5 antlmmlsefnacratetbrﬁrmblmtemmata numarc atiel BY$ha7samentime as

elltém? %g‘{%‘ir gss':‘gfb ernsoo t@@ﬁg@f@@?@;ggt RE'HE'e by the

?giiii'ﬂigi{ﬁlsg?mmmqmomalmﬁﬁgagh(gﬂ6o gepsowlth |

ot t er nelfo: ahEea g EREenlopEas o ntEagtidiy' | WathERISm,  the

arrphehocraemon plfodmret hiyboidizatiofA 3op L8R Bhguehdewi(Bh) to the

10 SSLAEhER" BEF B3l W NAbEE, B ht Fbeentary

vare@noyl ofh tie sane sérgred.aGenerallyuthée missegation ol@ double-

P R EEE L B SR 83&7&% B Shatvely
pr aastmblnenpartt sachias mmmnlrzadlcbrytlnelmee r'Eheotlounb!e stranded
"L PHERE. B RbauERE SO Sufl A TSR R e primer
15 andestdbethebeegusrinear @thbhhm @tab@d}e?t(ﬂuelm therdigsdciation
L"SnBcBRRRD ' BOSELYgRSH ik Lhmina h iRl A dnyaratvery
dehieghmibesdperature and maintains a double strand as a whole. If a
strand complementary to the dissociated terminal moiety in such
situation is present in the same strand, a stem-loop structure can
20 be formed as a metastable state. While such stem-loop structure is
not present stably, the same primer immediately binds to the
sequence (A) on the template nucleic acid as the complementary
strand moiety which has been exposed by the formation of the
structure, and the extension reaction with a polymerase causes the
25 liberation of the previously synthesized strand and the production
of a new double-stranded nucleic acid at the same time.

By repeating the reactions described above, it is possible to
synthesize a nucleic acid complementary to the sequence of the
target nucleic acid in the template nucleic acid in a large amount. It

30 is also possible to synthesize nucleic acids in the same manner with
a complementary strand of the template nucleic acid described
above as a template. Thus, it is possible to amplify the target
nucleic acid in the double-stranded template nucleic acid according
to the invention.

35 . The process for synthesizing a nucleic acid according to the
invention comprises the steps of:




The prinmer according to the invention conprises a
sequence (Ac'), and further conprises a sequence (B')
in the 5'-side thereof. The seguence (Ac') hybridizes
the sequence (A). The sequence (B ) 25 hybridizes the
conpl ementary sequence (Bc) of the sequence (B). In
~this connection, the priner according to the present
i rkanprovidingya OSHPEr seomprising riveits ny -eadugation a sequence
eq WhRhh B?i‘ﬂﬁi‘é‘f?% séﬁ&ehc@nﬁle %)the;p -end portion of the
in enlng S quence € "havi no i nf Fuence
t Hzargehdmudmc Hoid saapenery ahdt hla thei beside of sald sequence

o &y s60BensE”, B8 Which | Titndigst e Sobfblementary

5 sesnmleceﬁ AB)f of lze sequeeicen(B) epasitioned( Fi ghelb'ar}‘)def Af said
e (D aTEhe Yaldet PE SORMAE Rl AR

extensu dn thactbsanca bkian mt&n’eenffltgershethgc?eﬂwguwieen said

e taURTLes JRER.ARY LI )y (X FaTuRt 154 ot e pR "Gt 1.00,

sa;mevqmdcl)@denad:esl the mamber of bmséscbp sdid tsﬂquemam(Ac ), and

10 'V BB el e Mumiie o B 1 Bie "HaiSpe e By said

nuse@ienoes QAbeam:hQB) aarstlneltarget au@leltcam\mséquence and
anot her o enc

IHE re ?qt? f}e %u TsEGuen n said
o evi ousoiRe PPESTh 12 28 TR VaRRg s sEduenfechepueen sai
acselqnsentees(u\te)d antle(/Bt)us{)y - sY 5 h’h)e}r)rxsmom athedrafrig:enof -1.00

| d
exfe S8, thouBleh X Brif v ndbectie, 330% aFSalites Bacabgye, and
15 t][ws' dehotaewl tﬂemmemﬂt bagﬁsatglm g;taml m?wéﬁg?]%ﬁedﬁg;ndﬁmof
men eactl |
L ETEPVIEE EE At s IR BAT (B (B The ™16
segm)enannteshmgl $a¢dtuwdnley ttbe sari@feenmlateanucll?ic acid and
Nt .a regi o sane St ra . .
P RIEIEAY | O Dt BR A el el CommPlising  the

Si oghmlemmvbseqnenteom satdrgarget i medlgic lamad adcuence by
nal or the |i1ke. The

20 FoBHnE BxE8ntioh MR o & P huced by the
ex(@)wshyhmileamg ithe wegoence pBi)erbsn:ﬁmksd;qnl tieel Sibside of the

b BT 56 RERERAERS AR08 0, with the
comaquehcee(@c) on the same complementary nucleic acid, thereby
allowing the portion of said sequence (A) on the template nucleic
25 acid to be singie-stranded; and .

(e) annealing another primer having the same sequence as said
primer to the single-stranded sequence (A) portion of the template
nucleic acid from the step (d) and conducting strand displacement
reaction, thereby displacing the complementary nucleic acid
30 synthesized in the step (¢) by the complementary nucleic acid

newly synthesized with said another primer. |
The term "hybridize" herein means that a part of a primer
according to the invention hybridizes a target nucleic acid under a
stringent condition, but not nucleic acids other than the target

35 nucleic acid. The stringent condition may_be_determined depending -

on factors such as the melting temperatures Tm (°C) of the double



10

15

20

25

30

35

hi gh tenperature and maintains a double strand as a
whole. If a strand conplenentary to the dissociated
termnal noiety in such situggion is present in the
same strand, a stemloop structure can 20 be forned as
a metastable state. Wile such stemloop structure is

not present stably, the same prinmer imrediately binds _
t StraRd s@fjuéhee PN talﬁiéot‘@m ate g eiidvadtignasand its

”t“brﬁﬁ!@h%’ﬁ%ﬁh@fs‘traﬁcﬁ Ay ¢ ﬁéﬁf W&hﬁéﬁoﬁgeﬂi‘f hybridization
exposed b ormation o structure,

eMHBpaﬁ, r dR¢h i the v(kQacf‘dHQSI phiethee rc&asmsceshe sgh as, for
I f I t .

L HEERLER P B B0k K DD T Mg G PR &lr Cloning
at2ndhe eglifien; i eld BﬁpremaHar@orhé_abanratmo,ns(ﬂBBebu veltich is
aqﬂ}fﬁg%éértnqtbﬁ ﬁ’l%?é feﬁgér%lfgn @Eé‘ofwﬁo‘?eeﬁ?ﬂ‘b’@ el ﬁuﬁfﬁossmle to
acﬂp:emﬂcalllne ﬂ’e/rwmze muclparlmeacuw ia atargege rargeid . acid by

A dulaRlin Beosl Miehd el PESbRALELL, gl S Tmeltng
t dmmaeeatmirel !e$e>d aBudhdpdmemedn baesigsed withptatramercially
18], SeRTe! D Brindibt odtat s hyel uE Primer 3
ac(cthheulT@adt dmshéutenvfemt Bmmeﬂ&aﬂhaeseacels)s fAacording to the
S HSIEFIH SnBeRiEcHS, S L IE0EALAR L2 biyec, hypyaiing -
praentalrmbargetsnuglem acid Gormpribgzothe aall arsaqpartcef a nucleic
(OBt LR RO R by SV s uBE: S
th_e 5' - sthie primesi acomylivgc thécinventianpaoviddd inh the step
G BRI S5a0 T SARFBAENY sBch g GRY SR 8 copable
seofueaneedlig oto t e tearplate nookksic acidd mecthencmep (C), and
MSEEURE, hRepEREERARSH 7 thEL SHEBHEE S S () in the
| rstieipe (dgng@dofa -single-strandxy séquev!meh(l,\() denobhich henother
e AR ks s RLRRE A S D s cton of
sdine prévesscis ¢epdaatingBprefierebby theget stepd ¢ adesdrtbed in
SR FetaA2% N the following.

In order to conduct efficient annealing of a new primer in
the step (e) described above, it is necessary to allow the portion of
said sequence (A) on the template nucleic acid to be single-
stranded by the formation of the stem-loop structure in the step
(d) of the complementary nucleic acid synthesized in the step (c).
Thus, it is important to determine (X - Y)/X which is the ratio of the
difference (X - Y) to X, in which X denotes the number of bases in
said sequence (Ac'), and Y denotes the number of bases in the
region flanked by said sequences (A} and (B) in the target nucleic
acid sequence. In this connection, it is not necessary to allow also
a portion which is positioned in the 5'-side of the sequence (A) on
the template nucieic acid and which does not affect the
hybridization of .the_primer.to be. single-stranded. In addition, the
efficient annealing of the new primer in the step (e) described
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in the presence of an interveni ng sequence between

said sequences (Ac') and (B'), {X- (Y- Y )}/ Xis in

the range of -1.00 to 1.00, iy which X and Y have the

same neanings as above, and 15 Y' denotes the nunber

of bases in said intervening sequence; (b) providing a
tenpl ate nucleic acid; (c) annealing said priner to

saaliove rpruiresnthe efficient fosmatien mihkhe steg-foop structure in

COMY STEDIG oA ELEL ST GO LB i synthegied in the
seﬁ:ﬂ@@n(:@) o1 |s:£(}s¢pmmmrtant éositbe efligientofornpation of the stem-
hyl%ﬁpdgfﬂﬁyhé‘etﬁﬁﬂqﬁn‘l\:ﬁe(&f c@ﬂ?'ﬂylﬂ“ agfbﬁ i the sequence

enent ar nt he
i n(B'hearud dabe(sxe)qwemte {Be), lam@uigusbtl@ﬁa:):stm&&éXghﬁé) between

ool Ts SRaneAcks JECL A (ECx G eRRRARY 4 pPAIA {elfperature for

25tl'aec|pj'|merbexisamba daciioteds wndo apoatngaPCpgnd thus it is

oraoia (Eolfifelthe Mg 2RBAT M RE 2 strang at such

thl@Wemﬂemnperauwbel It dsi thiisolnelibeedt apofel) peeferred for the

con nment . reachio e

o SR VB ERBhCR REE R tinml & [BC Ry thSédlence (B0) to

syhabieslessdri nunhbest e Haseshbdtheaonpbidnesaquences. On the

nucj,ei c . aci new h ze t

or PHER R e o R yBYRH BI0% SrErartelliar #H8, Ribpigization of

of thee mq@qchbrw npetsedienca(@d)i tonalipy the zesrtion of the

target nucl.eic ' i.ngen ondi t. i

| 2L8GheREE ) pRHE, HARRlad, B HEIA B8 il shnded, o

3Chelwg_T|'ﬂ|faretmjqcrn@emrtofclmslsle':fls1 ibm\/u?n _belth Geqeranioesd

ependl n n CctL.or S e L Ng. er

T (O ofrarRetid viWaHE Ykt [Fhovd i R GBSHRER of an

t omﬂeevenuﬁgﬂsemmamé betweemnshaeq@rencas §Ad )anddt (B'), the

salt. concentr n h izatli . sol ution .

¢ neHiEE ATREal B e MiVintlbd s, iRnicited a Slfch PShion that

exle)«pJ ‘le‘)/)(l is fiartheo@ngd-oF - 1F€)Dsmhm6rre,l\mﬂﬂferalsiy 0.00 or more,

Mo| ecul ar iy d itio I ri.ng

VB Brefaulions B fibre, Mo Bvdh JHoE%alEergbly 0.10 or

r efreoim)candFin theamphge of 1.90asslesdse preferably 0.75 or less,
more preferably 0.50 or less, and even more preferably 0.25 or
less. Moreover, (X + Y) is preferably in the range of 15 or more,
more preferably 20 or more, even more preferably 30 or more, and
preferably in the range of 50 or less, more preferably 48 or less,
and even more preferably 42 or less.

Also, in the presence of an intervening sequence between
said sequences (Ac') and (B'), the primer according to the invention
is designed in such fashion that {X - (Y - Y')}/X is in the range of -
1.00 or more, preferably 0.00 or more, more preferably 0.05 or
more, even more preferably 0.10 or more, and in the range of 1.00
or less, preferably 0.75 or less, more preferably 0.50 or iess, and
even more preferably 0.25 or less. Moreover, (X + Y + Y') is
preferably in the range of 15 or more, more preferably 20 or more,
even. more preferably 30_or more, and preferably in the range of
100 or less, more preferably 75 or less, and even more preferably




specifically hybridize a priner to a target nucleic
acid by hybridization at a little |ower tenperature
than the nelting tenperaturejgsed. Such priner can be
designed with conmmercially 10 avail abl e prinmer
construction softwares such as Priner 3 (Witehead
Institute for Bionedical Research). According to the
pred errledsenbodi nents of the invention, a prinmer

hybri di 2410 Brinféf | AELordihgC o iR AVRRRF AP dotfiposed  of
Bei vSree e

the all or a" par a nuc
camnmmleoyldes a:rn@/marngenudﬁotedes,aand haSawtéand length in

(P CFFEE A, i difg, WA, (R RaPYEE et Tac Pean be

S5 tcorsdwmbv\mlleofreaurreﬂ" spgcificity isampau‘ttemﬂd:ltmdﬁrath@l given
{ h

Itﬂ%“?‘ﬁ&??iﬁpgi’ EE’}"?'E'%& %gg;“&' tfg efgggwgglﬁghm%s‘)fa strand

SIIeglgdzhsm fahdencmmwsfnpeefekabbo 1hi-chO@noubleotizies, and more

CETPIRENoOor 60 AL e SABEE” AlsSc n T en e A apd (8)

t Heaeestheplangsthdqsmfeb@ld!w in thermandet af 15 -i50 ruxleotides, and

10 o aREopisierapfy 1Blc S dfREEStiaBs. hEbERLURE0E T, debesary, an

namemNrigOsed]ﬂJemce Hﬁa\nngtli:seifwfo irffil evacel os;\edmemeact:on may

bybe fBseBRASPRNERR HIE Slidtosmt BT RBd B E ot ha

step (dn aheg heresempl bneritio, riha dieeraciribonucleotide™ (also

ZZI? pﬁ{q{ﬁd)@'l nn%f&k\%ﬁ'éﬁ&?ﬁ&%f%?r}l@d'&?)ti({%?ﬁE‘)ﬁggphgte and

15 d:c fn;a:gges,ema(exampta) XTP) hJT\H‘IEA@'!’IP,XGd'@pdtarEB thh;eliln@n‘bhlreover,

Ut Fhortici8etiRes, FEUAET HERvEMAR haBR] Suck'as, for

seqmanqﬂe (albhanmlerlbbquimom@eg_eih wiitki the apiyyen atom of

Aliirosttiah R RRRRPER% grbyi s MBS lIRER PR sbffur atom.

5 SI dedm ddditioeg Udre @riiersnacdedrdingnm dhe mwerdien include
an

20 % AL DB 18 AR, B ygeotves

ef &hdjent anneadifiegl of tdeorgnupidatites,n t heastep well as

? ﬁé éb@ﬁ:ﬁ%ﬁtﬁ&fpﬁér qg&#rﬁ%os%% b | GhiSaikidd®ib8RAueotides

and/or modified ribonucleotides, chimeric oligonucleotide primers

containing unmodified  deoxynucleotides and/or  modified

25 deoxynucleotides and unmodified ribonucleotides and/or modified
ribonucleotides, and the like.

The primers according to the invention can be synthesized
by any methods which can be used for the synthesis of
oligonucleotides, such as the phosphate triesterification method,

30 the H-phosphonate method, the thiophbsphonate method, and the
like. The primers according to the invention can be easily obtained
by the synthetic methods such as, for example, the
phosphoamidite method with use of a DNA synthesizer model 394
(ABI, Applied Biosystem Inc.).

35 . The DNA polymerases_used in_the process for synthesizing
nucleic acids according to the invention may be those having strand
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the step (d) on the conplenmentary nucleic acid

synthesized in the step (c). It is also inportant for

the efficient formation of thejgtem |oop structure,

that is, the efficient hybridization of the sequence 5

(B') and the sequence (Bc), to adjust the distance (X

+ between the sequences (B') and (Bc). Cenerally,
thg?%@cmememvﬁm éstrand displpeemanteability) oand either of

' i b Y ity WFEicul
[ SRR tepre @A oMesk BRI T HilliuE, Uikt may
at beRfcassidly usedeAlsar the IENﬁspol!wpetaﬁe'semm/ iver either one
refe 0 fJ,.Cl: r z N _Of. - .
o8 BB hroliachd 6 atgts WAUUY “HLER"pRlotRy variea.
nuﬁuéﬁh&fmtbraﬁeéheemb%npob«hemasarmes.p|@fe|td1ﬂy tihdes having
h i gk el Leveg e or e...
nypsPStANAp o6 ¢ RS REG Bl Ese o phEVitieg.enGuch  DNA
( mplymeaamﬂvimdaqmrfmiroexamﬂ!bela waqia&ﬂgeg (aADmlﬁsctherase
t ; [ ' .he sin -stranded, to .
EHTED. WS SR LRE AL, SRR sl 55 oppcilus
t hetedredhermioplikis i beferedd vie, Hegeh’rﬁt@rb%@lBEAsﬁ) anddBaciIIus
[ ' n I d_seguence c' nd_, ,
(EFTEER AN BRAURE 1EMARIRANRY (ad HERE B3 Wl &5’ — 3
dee)(gned!eassalcﬁilvirtasfmmbeeh?aieie(cbié(d,- Sﬁé/&ieh@w ﬁra‘g‘ﬁggnt of an E,
- e, er y—,0. r re, .
nocdf N doffy Bl 1o Al FhE Ik, il Dvar eORiBeedsns ysed in
0. tifee oprocess, fandsynthesiz'rmglgen.m‘lt?ii;- Oébkfi@fsolaﬁcg‘ording to the
L , r e Ira . 0
PRV SrfelintEt welB! 0Bl Sl Vet (xo-) oA
Mopebywaerages DagpVenpr BINA apblyrherase, rbeepveht 1BERG-) DNA
r efer a 0 nore, even nor
g?@ﬁ%”&%?‘iﬁzg%g %@@mséyagénoﬁ@é pPEDAPSEPSE:i nﬁﬁi@ rahgge DNA
of pelyroeréss,s, Z-Tage PNAf papherdSepr PflﬁSS),NA apdhyverase, Pfu
ef bl r.1ess, SQ.., kNt resence
gﬁ{ﬁrpgermgngg%%ﬁ%'be%@en%@ idpggf&ﬁ@ﬁ‘—&% (Rg&)"" DNA
angolyBngraséeTbeimmimatarcONM polyrmethise) aMdrﬁh/eOnke.l S
?ﬁg' ggﬁgghgféﬂ% ﬁi@%géﬁfs h@@ﬁf&h{ ﬁ;@( él}gbq:%;%}l@gtlg@s process for
nmosgnthesizing ehocheit y a@idid gccorrdjﬂg, t@vemér?ir?/eanotion include
r 0. int range o . or
PLELEATELY Sulf o BB AL el cetate,
| esyagresiune seilfate; angr telikel; \subAkaters seels .as ANTP mix, and
MpEOVBike; (And Ybiirfire 'stich as Tris-HCl buffer, Tricine buffer,
phosphate Na buffer, phosphate K buffer, and the like. In addition,
there may be used additives such as dimethy! sulfoxide, and
betaine (N,N,N-trimethylglycine), acidic materials described in
-International Publication W099/54455, cationic complexes, and the
like.

The nucleic acids used as a template in the process for
synthesizing nucleic acids according to the invention may be either
DNA or RNA. These nucleic acids can be isolated from samples
derived from organisms such as blood, tissues, cells as well as
animals or plants, or from microorganisms which have been
separated from foodstuffs,. soils, drainage, and the.like. . . ... :

The template nucleic acid can be isolated by optional




preferably in the range of 15 or nore, nore preferably

20 or nore, 35 even nore preferably- 30 or nore, and
preferably_ n_the__r_ange of 490 or less, nore

preferably 75 or less, and even nore preferably 15 50

or less. The prinmer according to the invention is

conposed of deoxynucl eotides and/or ribonucl eoti des,
aningthods rmlmhmg diogt éxamplehidiss datienprieatbwmmti with surface

40 B s R AT VNS R bScs, anc

coadimemhodTmluirrl aerFlzmmbT dpmngss.o Als,i nventhen preseace of

oA RO, s e AR P B i Batted. The

5 AI nucldibeaddqoancles ﬁlﬂaﬂédahvl lﬂﬁ metiayds tdueH arsgfchs example

in,the. range qf cleotldes
PoEhERRE: ¥, sREAIE S0 chroraatediab i copdbfroxiiings, gl
neemmyhomns; déaswyr\degesdqnerceﬁthﬂygmﬁJon; aauftrr@hke
|nfluenc on t i\\ﬁ | rted \ﬁe f double-
sai d seq ﬁgega(g\gu%r d 'y BE) polsﬁ‘l:{ﬁe ‘brl&'%n?'t er or doubie
I nggahide nuitkeiteadidsr suncn gl aogedemicabiid ored FCREragment

10 804G B Rl s BRSSPl BRI pucel

t hacidskguclﬂ/ta"seavtﬂDNAt bﬂe aﬁ@@bw I@Ierﬁléﬁtramtﬂﬁﬁ%n from whole

t
Iy BRiAc 16 e THleaStrangled RUTTRIC gderan: b gptimally
al gbadrwrrcrmm@fa suwgl@istﬁa:mtw ﬂﬁ@@l@rﬁtbﬁﬂ éjfftd by a

sul fur E | n addltloQ tha@g nFrs acgc g t he
i nvent i oRNFREIGRILISES0I thgoFRIEISE: FRnsS| I @ﬁg‘é’@eére not
15 gf paﬁmdlla‘rl\fdgm%a nL@)kc.Ife:ﬁtl OFI.EﬁatI aftk Ofeﬂiﬁ)@%s ethave a cDNA

eoxynucl.eot | as .we ol i gonuc] eot i rimer
SYBRASIEnd, AeEhi B £Th BB cch e aten @ indlude reverse
nodrrafnm;prtabtesuabﬁ%lddeﬁormm (ﬁm@twlofgl@.w?tg@ts@@ as avian
i mer,s ai ni.ng unmdi f,i ed deoxynucl eqtj des

olTYs D1 adosEh N Rde etV Favaram ansrabtase. (MY Rrase),
ri Romgctelatedadrasd pevanst fcrmbcrrptfa@&ugwtz CIEEaseé)ndVloloney

20 poFaghifR el BEia, iR MGG deUmiie iramsCiio e MDY RTase),

t hangly bhéesks. Oh addition, it is possible to use a DNA polymerase
having also a reverse transcription activity. It is also possible to use
Thermus bacteria derived DNA polymerase (TthDNA polymerase
and the like), Bacillus bacteria derived DNA polymerase, and the

25 like. Particularly preferred enzymes include, for example,
thermophilic Bacillus bacteria derived DNA polymerases such as B.
st derived DNA polymerase, and B. ca derived DNA polymerases
(Bca DNA polymerases) such as BcaBEST DNA polymerase, Bca
(exo-) DNA polymerase, and the like. By way of example, the Bca

30 DNA polymerase requires no manganese ion in the reaction, and it
is possible to synthesize ¢cDNA while suppressing the formation of
the secondary structure of a template RNA under high temperature
conditions. |

Furthermore, in the process for synthesizing nucleic acids

35 according to the_invention, it is possible to.conduct the reverse

transcription reaction from whole RNA or mRNA and the DNA
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ol i gonucl eoti des, such as the phosphate
triesterification nethod, 30 the H phosphonate nethod,
t he t hi ophosphonate nethod, anggthe |I|ike. The priners
according to the invention can be easily obtained by
t he synthetic nmethods such as, for exanple, the
phosphoam dite nethod with use of a DNA synthesi zer

noBelYregsase ABpCtinppin shempiesencentf EONA &% a. temelaieawith a
o) u i gth S ing ,
ﬁuEFsgﬁ?@ﬁ%flgggo?gi %C%t ot eDli\%E/Eég]S&oﬁnsfrgaéyéjbg Cta rquc,(g ) DNA
haRPhyMerastd amnd dtkel hkeneAlsactthei (DNA (malyeerase may be
di eohAnABRN WA ld {MeverdBd |’1§§{i}pf§se Q! as MMLV_reverse
tenperature, nesophilic or er noduric ‘pol yner ases ~nay
betranscsidpae) andskhe likeso, the DNA pol ynerases may be

i th f . LaNt s faying
Eéfeneértgé itr‘c;vi“a["féagb\%%g iﬁf&‘ﬁ%ﬂ%ﬂ%‘éﬁéiﬁgmg to the
polMeNtigRsWiNike [iriefposd O ase templabdstaieicaditiy, even

B >3 [RYAR A .45 . . -
I SR A i ervgpon 1
pofigte PRSEIDIGeYd \aadTy r IC ( Ithe banebling of a primer to
b ' L h hj L .

P26 seyAed AR oL Syt FUCHREAM i, sipoe strane,
calfdoeceasaly. eHeatioy) tto adboeitn&5°€r isisa Bprefeyred dénaturation

hBhad Tpec GAie "RshaBHAh Y ARRNREE, fbcLfbiude the
andenbéuratien ofhaudiic paidsrbyaassendiad pH, Huteirpthisessse it is
| SDEESLERP 1B, ESCURATLA T dthe B TR R IRE pumer to the
( EkaxgetDnacletc poidiner ase, DeepVent DNA pol yner ase,

e ver-ALES RGN, (RIS (JEROIMEE N e present
polineritigr, tire WoNepstirandedseucleio acidiobdaiéd in the step (e)
ol TR SorsRe oSSR NN Js"8h 8L i rouble-
r esyamdedibnedleimyadid (r@inedt e thecstep fee) has the same
IBESLE O BGLE Goihel ACERESIRN, 10 PRI R crecuy
nmaysediimnthe step €d). npntwisipossibiatte, protidehin ki lege scale a
suBgid@tesciaieste HEHal o BRE target nucleic acid sequence in
the template nucleic acid.

One of the features of the process for synthesizing nucleic
acids according to the invention is the practicability in an
isothermal condition. Thus, according to the invention, there is
provided a process for synthesizing a nucleic acid complementary
to a target nucleic acid sequence in a template nudleic acid,
comprising a step of providing a solution for synthesizing nucleic
acids which comprises the template nucleic acid and the primer
according to the invention, and a step of isothermally incubating
the nucleic acid synthesizing solution. In this connection, the term
"isothermally" means that temperature is maintained at about
constant temperature so as the enzyme and the primer to be
substantially functional. _ o . _

The process for synthesizing nucleic acids according to the




the |like; and buffers such as Tris-HCl buffer, Tricine

buffer, 25 phosphate Na buffer, phosphate K buffer,

and the like. In addition, thgge may be used

addi tives such as dinethyl sulfoxide, and betaine

(NN, Ntrimethylglycine), acidic naterials described

in_ International Publication W99/54455, cationic

cofpY@niden Ga benearnied outsby tRaintiainisia theitesnpeeatuge in the

a g

ac}vggagg@g\gmﬁ *ﬂﬁepacﬁta%gvemheogxgrgﬁf‘%u%ba SRRk gined. Also,

RNPU arieye tﬁu@ﬂé‘le@[a'd'lajspl‘(tmerb&olﬁ@ﬁa&aé’aetrﬁtmlﬁmpae@ in the
p'rl;’:??si B & r\% it QJ:IB dackditfiHgSto Ct‘Hel fnvention,

as we s s, rom m crdorgani

5whitbe h%@@l%etemssra@pr@raselmrafemdnlryosettm fthgsm:ctla;ty of the

dr e | e a
e DERfY (BRTBSHRFSTCT T Sof, SR AHifack Rrclees? 9y e level of
exahﬁjngenstaalnnaf@fabiyeaehsm vikwh of uthiecaneltingi temperature
ag [ Ki
bty JGthe! REMEE: TRISS Mk AABLIAY IF etifabiy,in the
pr é8pgeeobfaboeriddfuc|alame 75°G, smoref prefedabby portie range of
th | et C ide gelated. The 5 nucleic acid can be
10pu%bﬁﬁgd§%y ﬁ%&néﬁh ds such as for exanple phenol
extract i dn thehpromsessdicasdynthesizingamadge; agidls according to the
el r t e ' A.on,. .a
EndYORLEE I poSSItaGI e ARG tHe FERAH Pk ifkia Bauence
ei imed dbubbedsteanded andeltinuatidi byaaisisgstied deuble-stranded
ge P
met iiicadfid ata EalHal e, F pufROSES (Riwlting the two
15 acipitineus lacaerdingDNA theeipaeadt dyy desigriesk: for @actr obtherstrands.
fr 0 0, t.r.ande clei
ac|Grd'r:h'}(l:g?;\n‘l’l e o%n@ IERQAI Jé&&bgﬁ‘f gbﬁ{idsapg‘?\%&%g & pgﬂ%ess for
by annplifidngt ar itacgeif nmcle@mmsseqadnce irhea r dgabse stranded
tr 0 rtigul arly
| 300 of e ERadibe RRER HtborRstd Sipéor
syrﬁﬁhepi’Wlmlg'lgcal firsy prioveRMBraprisingnpl dte, 3xedd portlon a
in \' er 0 '
20 ,'SEURRAE" %D WhRTF Sy BHORRS, R SRl R B b3 -end
remrtlent ohhke riapgat euchi ddssaquence in the first strand of the
double-stranded template nucleic acid, and in the 5'-side of said
sequence (Ac') a sequence (B") which hybridizes the
complementary sequence (Bc) of a sequence (B) positioned in the
25 5'-side of said sequence (A} on said target nucleic acid sequence,
wherein
in the absence of an intervening sequence between said
sequences (Ac') and (B"), (X - Y)/X is in the range of -1.00 to 1.00,
in which X denotes the number of bases in said sequence (Ac"), and
30 Y denotes the number of bases in the region flanked by said
sequences (A) and (B) on the target nucleic acid sequence, and
in the presence of an intervening sequence between said
sequences (Ac') and (B"), {X - (Y - Y)}/X is in the range of -1.00
to 1.00, in which X and Y have the same meanings as above, and
.35 Yl .denotes the number of bases in said intervening sequence;
(b) providing the second primer comprising in its 3'-end portion a




Rous related virus-2 reverse transcriptase (RAV-2

RTase), Mol oney 20 nmurine | eukem a virus derived

reverse transcriptase (MAWLV RTgge), and the like. In
addition, it is possible to use a DNA pol ynerase

having al so a reverse transcription activity. It is

al so possible to use Thermus bacteria derived DNA
poSoaEFRse (FehnDnhishl ywiidigesand seerarides)(C)Bani Ehes3'-end
ba j e [

Pap e P A R R B E st Tnothe, pkfang strand of
thmmubiecsg@mdemstem&aéeu audkaic vad dpNandoiry theaséside of

sl sBHeRSPy i aled CRANEHRR lP e hubh) Witidizes the
5 Bc@@EWemmnmyymm@ce Btxc) ¢Emos¢qbbcedly)rpositéoned in the
o0 Sl S PelBinEl, CRTR S B8P i Aot eauence,

anWhEtrelms possi bl e to synthesize cDNA while t t
re .
of 5 tenpl 31" BBHTR oheBh intaieRiar seadeite  Behieen said
Fusteﬂaennes (Goh) ahd DO €Xs- h’c)/Xss{inftﬁm :zam@e fcli1e00 to 1.00,

Q

10 “Elst P f SERlsRSEnE  ubite, bF 68SeE 1 b adusnce (ce), and
re)dcdeurmtésobm&\mmmﬁéﬂmfr bedés andthéer@;mﬁrxl&lanked by said

FenelTEREREr (IR ed 4B eiBRt dicleicoad Sadence, and

poI ymer ase thBc pfesenge DNA arpdhyemiering seduehee! bkbween said

S8ouERER R PP M LBEE RV Ry YTEACRI N Pange of -1.00
15t rtams]cﬂq;)tlaswh:dmd( Emd ¥i kavel thd Banpe oﬂeasmﬁ@s as above and
* 9L BB B L er51 885288 S0 Tal oo smuience:
nqu:)elpafoardldg aa\cmuble#shrandedat@ium& ﬂUtﬁid@hldUﬁ?istmg of
2kl 1ot Sl Yo BErhREb L Rnk ol ) =0 DOPSLO' S,
;o(dham@mwg saitifirst andcsecaid grirers Todsaial ﬁl"ﬂdand second
20 |, Dbniske S gk 885, feSmBERFRI g EHRRsH Bor it anc
deﬁacomdtl oconeplevdsntaryo | nulicldic t heacidenat woaih ﬂs:m_j the
NUELRI SeATLAE DY sBFGERLE "F Bhtd Bi¥adt" nbillSic 85§ i by the primer
extension reaction, respectively; _
(e) hybridizing the sequences (B') and (D') positioned in the 5'-side
25  of the first and second complementary nucleic acids synthesized in
the step (d) with the sequences (Bc) and (Dc) on the same
complementary nucleic acids, respectively, and thereby allowing
the portions of said sequences (A) and (C) on the first and second
template nucleic acids to be single-stranded, respectively; and
30 (f) annealing another primers having the same sequence as said
primers to the single-stranded sequence (A) and (C) portions of the
first and second template nucleic acids from the step (e) and
conducting strand displacement reaction, thereby displacing the
first and second complementary nucleic acids synthesized in the
35 step (d) by the complementary nucleic acids newly. synthesized
with said another primers.
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necessary to descend pH in order to hybridize the

primer to the 15 target nucleic acid. According to

the preferred enbodi ment of thg present invention,

t he doubl e-stranded nucleic acid obtained in the step

(e) is used repeatedly in the step (d). That is to

say, the double- stranded nucleic acid obtained in the

step (eXnridds weannsotopothwe datails omshendesigobohithedprimers,
h ( t in.t .

s?re% F%ééﬁ{?? Séngﬁ%%%@q b t%é Slblg% ug}éel %gaﬁq‘f‘ a$%e£l1§scnbed

sadovenonrihe pracess forcsympthersining puclkeic lreidsaageording to the

nycl ej cid sequence in the tenplate nucleic acid.
Ciﬁvg¢ﬁpﬁe features of the process for synthesizing

nucl ei cAcZErdngIstoatherpref?rt’ewdltdambot;lmmﬁntano':‘]stl“tdwénvention,
t t .
DG PRI anded nntidn oo pbtRBed by tagasip () in the
prpmeessffrmr ammifvmglmgcienmladi@s cacordiregrgel ehenirasantion is
kel BEBSURITUEL 51, TEILTEER g ob S puble-strandiec
SCﬂuﬂlenm alcod @lwaiﬂﬂedltbynmmtstle@ Qfﬁ@l&crtlde i structure as
at e, nu

t.he t |
- 2Bs: B taDed B the.stdh A amiich hudytols FAUBCE: heeryin the
| gtepata)ng the nucI eic acid synt hesi zi ng soI ut| on. In
:glmsjefg ey %:lg"ln%p tegﬂ]egtp'rgggﬁ'er m%m%ntdél | men s tple first and
t@“ewmtb : tlcrojenprementtaw eml m_ﬁc atidé h@btmfrnaﬁratgsmlesﬁranded
supst,ant L a NCl1 . 0Na e I OCESS or,,syn esl zl n
S BURL afidsbydlE S (Doare e faveadin e secbld and
caﬁnfstetémplatby nﬂi@lmtaaﬁd@g Petavew,atrumhel stdh€d). That is,
Iag

t t t
o SirBe LORPLE ety edleft, g SPEY BdhBYRLRE, step () is
thﬁsécarmth@mdc@rm @enfblatetl’ﬂﬁclem acRBi;nftWe step (d), and the

5 T EofTRIR TRt AR BIE S5 DbEfiniad byding stemd s used
vigd eheyiret tbhﬂalan@lrtumeld Sdideinathe stéﬁ ifH)of the
pri mer and .t he

|
D1 ef er abl JF S2R0GERSy Fo, A BlfUnGs nUaIE e BRBE Agesding to the
(Tﬁ)/e@ftldmeanrbmacﬁhed isttirermaabeiatthiecsingilar manner to the

prglfoege%gl Yor syntﬁesmng nucleic acids according to the invention.
Thus, according to the invention, there is provided a process for
amplifying a target nucleic acid sequence in a double-stranded
template nucleic acid, comprising a step of providing a solution for
amplifying a nucleic acid which comprises the double-stranded
template nucleic acid and the primer set according to the invention,
and a step of isothermally incubating the solution for amplifying the
nucleic acid. In this connection, the term "isothermally” means that
temperature is maintained at about constant temperature so as the
enzyme and the primer to be substantially functional. The details
on the temperature conditions are the same as described above on
the process for synthesizing nucleic acids according to the
invention.
- The_process for amplifying the_nucleic acid according to_the
invention can be carried out optimally as the process for amplifying




range of about 20 - about 75C, nore preferably in the

range of 10 about 35 - about 65C. In the process for
synthesi zing nucleic acids acgerding to the

invention, it is possible to anplify the target

nucl eic acid sequence in a double-stranded nucleic

acid by using the double-stranded nucleic acid as a

teanm @i Caadd awblicthr@onsmisemmlstemrqf prepaniveg IEDNA from RNA

braVERL *if e Cedbe | Or ' AE LBk OF BARDRARE YT 4EH 2 DA
t mlymerqgeohauamg a'emegnsesls'aﬁsc?pmm iafoyiviity auchr getBcaBEST
- e

nIANE DolfirpraSal SHE at8pof PEEd IR, AIHIPRNA may be
5 prccnndincrtgdamdependenm andplthel pgodtmctr gm?g tendused in the

b ayipRs ToRPmRIMEYSE rbiiels 80K aretiing bt theipvention.
nucI ei ¢ Iacitthes goproemese ifor t bgnthesirirgs randuefeithacid and the
o RIS oA I TRe 3 e Eig SeCondiBl 1 thesinvaption, o
theItingel:emberaMEphd g Yagetueanebé Bayded ta the reaction

10 SRIBRGR b L, e Gtha sEnetis s Hiciing Ae amplification
vmﬁfmuma:w of theahaelaie adidam h@hﬁél‘e’ﬁg t@mmwme (Tm) of the

g S i ARGV ebatmied, G the soartibid tygeotide

msémnemte hﬂSanbubfkalstraﬁdUWm(gA ortioandn 3theY nucleic acid.

2TBe elpiiodebTeomturg (8 6an e dhansad Mirdaings gelting
15 selcarapeeatmredadj‘uétheg EEsEnine the r@hdtmrefsbﬁm@l and thus the

SSSERE 5 IREUSTNE stad°Rale i 8RS iclkie,5d can be
V\hadjusXednCEfY ha\fmémetémmrm‘am ngﬂaﬁ? a:bfelﬁngantémperature

5..Y,..d t t f
RIS FOSs BredliORy ShalPusa shove 2l cefach afgwering
con‘mitmlgngem'rpertasuﬁes eTITHepmiéltmg Qeﬂﬂa@%@ﬁ@c@f detible strand

Zes, a, se

20 o tifiRe pobtidR pRLREEH- RS sifbielicacids (B BecBiered, and in
st otinek Mordd)etld@ukﬁrEngthabﬁe%rhﬁﬁ@ g&he doolbte cstrand. can be

and uceé‘%y aadlng such melting temperature adjusting agent. Thus,
the addition of such melting temperature adjusting agent into a
reaction solution in the process for synthesizing a nucleic acid and

25 the process for amplifying a nucleic acid according to the invention
can efficiently change the double-stranded portion into a single
strand in a nucleic acid region which is rich in GC for forming a
strong double strand or in a region in which a complicated
secondary structure is formed. Thus, the completion of the

30 extension reaction with a primer makes easy the hybridization of
the next primer on the aimed region, and the synthetic efficiency

and amplification efficiency of a nucleic acid can be enhanced. The
melting temperature adjusting agent used in the invention and its
concentration in a reaction solution is appropriately selected by a

35 _ person_skilled. in_the.art in consideration of the. other..reaction. .
conditions which affect hybridization such as salt concentration,




sai d sequence (Cc') a sequence (U) which hybridizes
the 5 conpl enentary sequence (Dc) of a sequence (D)
positioned in the T-side of 98 d sequence (C) on said
target nucleic acid sequence, wherein in the absence
of an |nterven|ng sequence between said sequences

Ct'olrb téﬁqwﬁﬂw@«% ﬁokf&%'l@qefahﬁaﬁgggﬁ%%ski@g hqmperature
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sare m%ﬁ%ﬁgrﬁﬁ)réb%’% a?éﬁjgo\ésnﬂérl‘bt S?dtﬁﬁ éWﬁé Khabilizing
bases in sai I nt efvenl ngl quence provi
doa@eRt sta dife oreashisint solutieine io ethEd Procerst fory wnthesmmg
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Sl oot aPACHY prBEBsS or Ghbhind hadieic 9tjds apcording
anfep §l@ednuen210nt dhpRaresuliticthe cerwrﬁe lnrﬂ@@eactyenwlxture is
n I (0)
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(EFsed Tt (e IRSENE Y enkioh RMRY B TARY GIE HREICIE Khown in
f i e aahanslemﬁddmgby@mhwatlyou’a&ineutatiam thhereto.
synt hesi ﬁ\egdkjﬁhoﬁ ht [§tﬁgnﬁds%{$t6 N q"é%rt_‘.]‘é?‘ﬁ(fo?cénhanc:ng

nd (Dc
15 ?etd}&ghe)a\tmqs;standetafeeabyms suchags % wynifmasefor reverse
Sah%n%?ﬂi‘ﬁﬁﬁ%?%(@e ?%QCEE&% Biutigh |F| ht%t gPéPeGs%e%ntheSIzmg

be Single

re@pé&lc asigs amddtie® p(rp):easarfealamgh&nngh@uclmct meids according
hal‘.’d Reel Geﬁ S&‘Q%GPQ&@A ﬁé"eﬂwz(\g‘ubporﬁa%ﬁghgﬁophmlxture is

si ngle-stran sequence
fi $t<§tblhm|d,samahe esyntdnakion a{:ﬂl@eocucaud amphftqaélcm @fficiency
20 (ebf ﬁi‘ﬂfst 38 ﬁéréﬁﬂaﬂtéﬂl gr be any one
her e aci n rstan secon conp ntary

nu‘enl'm:la IadmmNﬁylm\t H@@uazrécandw indeadss tehzlose viighout Ilmltatlon
(xﬁﬁgﬁﬁﬁptary nucl ei ¢ acids newy synthesi zed

In the process for synthesizing nucleic acids and the process

for amplifying nucleic acids according to the invention, the

25 synthesis reaction or the amplification reaction are repeated until

the enzyme is inactivated or one of the reagents such as the

primers has been exhausted.

In the process for synthesizing nucleic acids and the process

for amplifying nucleic acids according to the invention, it is also

30 possible to use a nucleic acid as a template nucleic acid. The term

"non-natural nucleotide" herein means a nucleotide which contains

bases other than the bases contained in natural nucleotides

(adenine, guanine, cytosine, and thymine or uracil) and is

incorporated into a nucleic acid sequence, and includes for example

35 xanthosines, . diaminopyridines, isoG, isoC (Proc. Natl. Acad. Sci.

USA 92, 6329-6333, 1995), and the like. Target nucleic acids




with said another prinmers. 21 In this connection, the
details on the design of the priners, the reaction
conditions and the |ike are thggsane as descri bed
above on the process for synthesizing nucleic acids
according to the invention. 5 According to the
preferred enbodi nents of the invention,

doGBNEAIEINGNHEA- ﬁaapralcnympt@%eau AER ﬂ?nﬁﬁ@”\étéﬂ"ﬁlff}ed with
| prbEsic REABCARATBR 1SS 1PARH o Hdlraigtyicon the
Thatheg handaythe Hrogess! aarst&mtdj@slznngcmctelgcaalds and the

g Eésgs} zyatggﬁ f\{?ﬁg(ﬁ%ci@fs&? q‘% Wiz fisvéition can
5 d| beccogxdusac! usmthmrmaﬂse;for@xam@é@ratu a@oub EOPé,osnehhat the
P & é.Ed?aHbSHﬂLplﬁgrgg ac@s S§uaﬁ‘gasa§ﬁ@ﬁ?%lymerase will not

COI’Tp enentary nuc tal ne
si gl énachivaesd sonwdten caacu:@mnwetlhwitm ethg fgorarantional PCR

nainefFRECTRYSY B R6-8Ss 1B, Stk iaih® pyRIE, dri8s and the
tharoc?ss foorgrhplifyringr puakeit ead acatoodireg meotlmumv\entwn can
107, 5 s e VECR b LE TR HOTATRADRARD hrcfifronura
amt’rmcdmtadeemblﬁwmn@ target(fjicliesc acixts imsvhioh ’dher sruclelc acid-
T

t oPABRRY RGeS eV hd 4 T, Yistafitho AReRiSed Enzymes
i nueseid 6or che bm;piifacam@ledoﬁ sutdieicratids icontaieing moarnatural
e iRledfiobs Al PR PBes WANIE Hré CohabR, Bt rfiflifing such
15i ntangébomuddieracids withviuteany frtivers sifibationsplanfdy iprgferably
eiEHe RS BA Ea/OCHIRAtE Il EHVRE PR Rse, an
a sPdYIVt i newénsne trapisicripitegep rauclkdenoaci dragment of a DNA

n@KEsRe & A DR Ao B ek bR glymerase,

st gmafthes ikee(see IMicheelfBisingut He etobly iRiochemistry 42(28),
202 TSN AASRIST IBHERE B 7 B35 8, SPIPRRLT o LUAS et al,
maiBivargadicaf MeditalcChetrristryt kep@ratdyr élé@ a§5t2he1998 etc.).
Moreover, it is also possible to add materials for improving the heat
resistance of nucleic acid-amplifying enzymes, such as trehalose, to
a reaction solution, and thus non-natural nucleotide-containing
25 target nucleic acids can be amplified more efficiently.

It is possible to prepare quickly a single-stranded nucleic
acid for immobilizing on a DNA chip, a single-stranded DNA probe
for determining the base sequence or a megaprimer for the long
chain PCR method by using the process for synthesizing nucleic

30 acids or the process for amplifying nucleic acids according to the
invention. For instance, it is possible to selectively amplify only a
sense sequence or an antisense sequence according to objects by
using the process for synthesizing nucleic acids or the process for
amplifying nucleic acids according to the invention. Therefore, the

35 process for synthesizing nucleic.acids_or the_process for amplifying
nucleic acids according to the invention are also useful as the
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enzynme and the prinmer to be substantially functional.

The details on the tenperature conditions are the

same as descri bed above on t process for

synt hesi zi ng nucl eic acids according to the

invention. 35 -_ The-process for anplifying -the-

n.ucleic -acid according-to the invention can be

c gynoiceds dor paduaing ythes sehse proaptisehse samlencd vf zertain

o SRR s el SOTPE Saee o s ush apan! M
t enpl at AroplifigidngredDbis opbbiyvesr byetia\progess er ssynthesizing
t i nt i Vit T ) . i
 AURBIC BURE Rt et Don e SR i acins spsprding
5 teotite dhedntindegen dendeyeciat] byhanpr agipdpriate beetirods. One
| ot Mfie ReRGBER s Fnd Betectolf of 1o Bl Groduct having a
sysy?d_ft?ﬁtzme Byrtllhd ebnv_egu'ti@brmd%gtzlhe!?atr?E:Fsﬁeéigr According to
a N | ucl el c,,.acl accordl n (0] e.lnve 1 QN
= his tehtod. s Aln Gificd Dt Fatt i detirted il Alpgescent
thﬁaﬁefi_@ﬂs' @]prchoaséthﬁdimnimﬁﬁm,t swmiqare@e]ff_ ,téned thfe like. In
sSyn IC erTtlcC nc or ,a IT1Icatl on Cl,enc
RNt emethiod; The, araduet can; alsgePs dgtectes by hyiiridizing a
”Ul"-?ilb‘élfd othe ﬁagmgehalfdnelawcg{ aisn?@tn%m?iﬁetperp&ouu@t Biotin
nucl eqt | S nce,of, a aqQ Stran 0 n . 4. .
oot e ideteREE By Bindind with Fluotescensabslatb ayidin, or with
é gmidgﬁrbdlm@ht@mépwn@@@htﬁ_ﬂ as Ii!s@lrb'{(_rmasléi tgnpﬁr at ;JL e

usti n age I N .reactl on So l.ON n us e
stJrengt f'/g'@’P?t EI%E d@mﬂ“g' rBFRié)'f'%tr R 'aé'ﬁean%ﬁ’héhﬁuﬂrg%ss for
?rg‘is?nﬂ'?éstiﬂﬁg &Clitctlékeécg(_ﬂs actnf I e ﬂr@ﬁé@t ]l:safcw‘ %mFHﬁWing nucleic

i enpey. at ur.e ustil nNng .agents requen .

OB PEIEIAg 4ot oS oIy GNP Cau it ngetetted with an
t ejfapi @ ottt mabegrapi. 1y theenecekode ibfis dhelikedsts ardploy a
20 formn ortion between_two nucl el ¢ aci d‘i C(? b% le label
| o F@a\,atgﬂﬁar?wc Bre@iumowith ' a pRagrescopirally %ﬁ%ﬁae abe
t heitrﬁﬁumt@Wrﬁatbmrpmet?mﬁqmq. ?wtg}ﬂdizagio?ﬁ@h the amplified
me I N e ur.e, a St age . e .
P aarganE And, She Bpaidd Hroh. Aid immaalizatiel’ afecapturing

I npeoBe, NEARGH B eapeble@nof msl?mti‘dizm%e&ﬁtﬁ othe other different
synt hesi zing. a 25

arsefRentgsainuBie: anieited BRamgt, cofEhen rarBmatosraphic
medium makes it possible to trap the product at the immobilized
part and to detect it in the chromatographic medium. As a
consequence, macroscopically simple detection of the product can
be conducted.

Further, in the process for synthesizing nucleic acids or the
process for amplifying nucleic acids according to the invention, a
primer immobilized on beads can be used for confirming the
agglutination of the beads due to the synthesis or amplification of a
nucleic acid and thus detecting the synthetic or ampilification
product. Also, in order to synthesize or amplify a plurality of target
nucleic acids, each primer designed with regard to each of the
target nucleic acids can be immobilized on beads, which are

different in color, shape. or the_like and _thus_can_be distinguished. .

from one another, for the reaction of synthesizing or amplifying
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can efficiently change the doubl e-stranded portion

into a single strand in a nucleic acid region which-

is richin GCfor formng a sigong double strand or

in aregion in which a conplicated secondary

structure is formed. Thus, the conpletion of the 30
extension reaction with a priner nmakes easy the

hybu €lgic &cidm infa neaetivex soprtiomringolving thessl heagisonln such
a e ' [ Ll Jdf ] i.Qn

S BRRDP NG LGNS Yordel (L 4605 Rprecent or ot
maist inegogeiged abyr ecadjrasinogthagepresaree i ort absence of the

s ettt o B spEERCRBERNS LT i ) 1735 | person -

ski | | ed-Funtherimorearin the peocesiefat sgntloésizing noicheic acids or
[, PPBesst Bt ArfPinMuchuBad dy Aestrdfy B8 ditihvention,
t hee priikeer Timmaobilizedmelnt amg areapesadhuras eaglj WNANnghip can be
ai Teed, o il B Siedg  thiataalicyt B prepuced on the
gl grayoddueoto athe symrhiess iopnampitfication asfd ampueleic acid and
L BRI s Bt el ot bRt A proRUERATRe: in order
agentsynthiesizer eacbhoplifyolupilerallty bhetargeeesscliete acids, each
2Bl AeCthndt Pt deda 3o rach ot e Ehtdeh Dbtsigacids can
Asbe inesidbilizeédeorermy nerray, Wisicheeaniloe disihguished ¥Pom one
RS TpE ARG Rt Pt SyrithEeralPg SE AP ying rucleic acids
entmacedctibresehryom isvalvihg zhedapasnln swdedass, Witether the
PG B0 RSB P8l b2 01 seBognized by
t heprfirming thedptesenced briabseirve pbsisé gyibtinaddd anucleic acid
3090 LAb U Cap oS oFC e G3R5L 058 So possie to
t rasecan phbsrealateria pkre bbtheotonfionativri bé theosgghutinated

for nt hesizing nucleic acids and the process for
anﬂP?‘%’F@&'%ucl ei ¢ acids according to the invention.

As a resThe, ampléiety méragmehe rescined nbyt whe i process for
S BRIl o AR B By SorkE Hy@Mlon 45 qpumposed of
enbediceaty Hasks| emugnthumycadre beyswivdoned into an appropriate
vector by using a restriction enzyme site within the amplified
fragment. In addition, it is also possible to carry out treatment with
restriction enzymes such as RFLP, which can be employed widely in

- the field of genetic test as well. Also, since the amplified fragment
obtained by the process for amplifying a nucleic acid according to
the invention is composed of ordinary bases, the incorporation of
the promoter sequence of an RNA polymerase into the amplified
fragment makes it possible to synthesize an RNA directly from the
amplified fragment, and the RNA can also be used as an RNA probe.
Furthermore, in the process for synthesizing nucleic acids or

the process for amplifying nucleic acids according to the invention,
a.base labeled with_biotin or a fluorescent material can be used in
place of an ordinary dNTP to prepare a DNA probe labeled with
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which is known in the art and includes trehal ose
Wthout limtation thereto. In the process for

synt hesi zi ng nucl ei ¢ acids an he process for
anpl i fying nucl eic acids according to the invention,
the 25 synthesis reaction or the anplification
reaction are repeated until the enzyne is inactivated
orbiotie of thadluerasernt neaterias the priners has been

exhaust | e S . : A LeLc
aci ds aﬁﬁ“:t' ﬁ@é}l?&@é@ﬁ%ﬁopﬁg@?%&ﬁjgeﬁggggwg@l('eo;%rocess for
acyanttiesiging ﬂme:lemventdsamr ithei prakess B mmplifyiagt awucleic
n t
+ efcifls ediafing '8, Byl R G LtE bS5 a DR fragment
nunhlewiblhhsed\honhthe:nmimlschh:asé"matt h%rtd fmyt Inhebapskesess for
coO at ur.a nu eot I,0des ageni
o RASTzinf Rt alfe (Fache nhBeSE' R AirBDRgy nucieic
| racids aincsdh rdireg 4o mesaw@mugn @ami benabpﬂea_ émbcwghpl ®iethod
xant hosi nes, nopyt_din i S i SO .Proc
notor DiepaiEd DNA BB Ins5a68izes b prfatetinh st a DNA
| I¢¢|ﬁp TH:r%taIBUCbeEQba@IttS lﬁa‘r@tf (?I DR chip lrwtqﬁﬁllmmarlly
nuc eoti.des a ner anplifie ei ¢ _ac
A g g e s g iara st On dte. DA €higy, Sphich the
thml ortamm?mm foﬁlffa wmélltsilaélldnﬂ; Gaﬂh@d oG Hsis also
Py OCeSS | nuc | C .aC
acemﬁl?g b Rovel, oI el L APl Sefefudt, thoether with the
lsgrﬂnmmldr feamn ﬁﬁ@aﬂbﬁ of abﬁutleli@(‘acﬁOohh@hfet DA chip by
nuc | C. acCl a I ng_.enzynes su 0 y
wi PTElBinat %@%ﬁ%a@e igsestent b dipnputbe; Profndo the
cogyietHasie ar Haplificativedof Ahmscleidaci.ocess f or
synt hesi n‘%&CQUd ei c aci.ds gnd the %r (%cess @}ﬁ . .
anpl i fyllﬁb Feite Rraddce iy dPYRFESS FAE SYRIRSIERNg nucleic
caacﬂ;l@ aksmdogretéggtfov@mmwinweﬂucﬂ@it 4bids according to the
|f|cat|ono M ﬁcleotlde contg)mn
ta ENRIY éPE‘QSE'E%s'”VH dR the RIREeST &% e combined to
amakellawgcutenrhusﬁ thevkrtgae@oftﬁm_:; E6 SR aneenioa u@m:bruses a
use i,ficatioon of nyclei
coRVEREY A% pririar SEEFCCtIng £ UD& MshifortBisthabie process
whfgrhspnthesipady @ILQiEI@”@tldeVOﬂmhéupfbdeEsst ﬁilgatnpﬂWn@g qucleic
acégfsdswaf:corcfng% Ehe tin\(?cl-'rzn ion. rtlgé 'a%nzsadvangageetswatat%gprocess
requires no primers other than the primer or the primer set
according to the invention. Thus, according to the preferred
embodiments of the invention, the kit according to the invention
comprises no primer ingredients other than the primer or the
primer set according to the invention. The kit according to the
invention may further include reagents, reaction vessels,
instructions described above, and the like.

EXAMPLES
The invention is further described more particularly in the
following examples, which should not be construed in any way as
restrictions on the invention.

Example 1




i nclude a Y188L/E478Q nutated H 'V | reverse

transcri ptase, an AM reverse transcriptase, a Kl enow
fragnent of a DNA polynerase28 9N DNA pol ynerase, a

Hot Pub DNA pol ymarase, and the |like (see M chael

Sisnour 1 et al., Biochem stry 42(28), 20 8598,

2003/ US Patent . 106; chael utz et al_.,

B oor garit L ebinaiectlie Sripl it en Staa UGy S5 DYS237

9$§nee\!iv§s) atteMhpRAY SLithi Hu'rﬁaﬁ' 9Nlpc(¥§bht€cﬁ)3 a#2d8 template.
erials for inproving the heat_ resistance

nuBnmrsa@wagmd.wm@seﬁoém Thash mmwgwae@,éynmesmed
nuc»?ftﬁ@ &hé@h%éﬁ@to @@E@mm g@fwr@is CORP.

eoti de-contal nin target nucleic acli.ds can be
5 anpl i fi etherdegtures @ eﬁheyprlmersS '-l@@ﬁsﬂ'blﬂ"& Eepaent were

quélég&ﬁbédsbaﬂrlv@ Sit ”ﬁQUBH‘éh fa‘f'é?P five prjmers to the

[Tzl ng on a
prmplaf@rwaéeeasmmsmga lrbﬁ@ %eaméhusecannactlon underlined

%grsssﬂffhégb”tb é% nucl ei CE%#‘%‘E:I S or rﬁgﬁg Esmmon

prtﬁ:@§§hf@°r smﬁﬁ mynags anel antisapse Privessdiraspedively.
10 | nventi olﬁﬁ‘tTrFé?’r sb?si arg orhtblhétifﬁﬁsﬁf bﬁﬁ?{&sS%bﬁ‘f;Bhgﬁlgy solely

anplify on ense
seﬁq@@weece@aamah@gt o djbpetcmpla}te (Qﬂmgr),he process

f °SY§§f3ﬁ_h %CATQWW i éEAO{]SE@eIEtE’E\fe@?;l é; or
A RY355Rs C wﬁ_@mt(ﬁ@ IDnyOneei
aci ds_orpf ﬁ?erprélé%e§ fcan%uhéiﬁ;o?.g 01n u’?‘iéi'sa‘flh %\Q}ojch after

accordi ng the inventi on are a
15 pranesslingrobseduenagstplacednsetbe 5nende$1de ek gbenaspective

Of pRREFS 120mAr! d8huBHERS Rt TPhbLESH BEAREPISet 1) to

al ne ess or Syn esl Z1 ng nucl
active temnlaée extensorangactignng sequence amtﬂe 5'-end side

aC PEFH :E t :ﬁ&nie@:eﬁhﬁl?” Caﬁ%@ﬁodeéﬁ%mbi’ro@ﬂy a base

ropr t he
dedemnsaneam @lﬁ tahqaﬁ fenrd porstrtofhthve mgspectivec priners on a

Si | ectrophoresis.
20 Ac%ﬁﬁz?ﬂnégﬁe%?@ﬁr?eoﬂﬂé Bgﬁbﬁg anplified product can
besara it AAG IBFEEGATG TGEAEOCTIGARLIEIABSTCCA (SEQ ID

Snbromde SYBR Green, and the like. In 10

anot fhret hod, the product can al so be detected by
hySPflcﬁ%Rﬂgl’o-@ AGAACTCGCTTTACAACCCAAAAGCACTGAGTA (SEQ

ID NO: 4).

25 Primer set 3: a combination of primers in which after
annealing of sequences placed in the 3'-end side of the respective
primers (20mer: sequences identical to those in Primer set 1) to
the template and extension reaction, a sequence in the 5'-end side
(13mer) is hybridized with a region starting from six bases

30 downstream of the 3'-end portion of the respective primers on a
strand extended from the primer;

SY153LP13-5: GTATTAAGTCTCTGCATCCTCATTTITATGTCCA (SEQ ID
NO: 5);
SY1535P13-5: CACTAAGAACTCGCAACCCAAAAGCACTGAGTA (SEQ

Primer set 4: a combination of primers in which after




| abel ed probe having a | abel such as biotin with the
product. Biotin can be detected by binding with
fluorescent-labeled avidin or »4th avidin bound to an
enzynme such as peroxi dase. Al so, the anplified product
obt ai ned by the process for 15 synthesizing nucleic
aci ds or the process for anplifying nucleic acids

ac@BPEPHGY: Bf srauences: paceshin HQEdEi"emjeﬂldﬂ ofi the respective
| ”ﬂHﬁ*ﬁéFg IRREF2RRqu 'éﬁc%@' Iical E% t‘gosé AFPARLr et 1) to

n‘g chr onmat ogra
ma h%i@ﬂw @éﬁliwdja%et‘latﬂre reatidbn, a sequence in the 5'-end side

o Ted 30 four? bal AL 9 E)oq B AR Hoh! U boses

> i nftewinstreamofof afa@ndrpmmomrafomewmmotﬁlecwmaws on a
of S{%I?Irq g#( &V'ff'&"nt{}?e @:ﬁnﬁhgdl fferent sequences in

ragnen * chr omat ogr aphi ¢ medi um

naSé’érgpiLHicﬁ';ilGJI GWEEAG'B@TTMGQMHCCT&]AWATGTCC A (SEQ ID
l&zed part and to detect it in the
chrorm graphic nmedium As a 25 consequence,

naSh’dWh}I]lQr AGDRECATTRAGACAKCCOA ANAGTACTEAGTA (SEQ
10 P d. Further, in the process for synthesizing

nuc elc a I'ds or the process for anplifying nucleic
aci ds acEUmiemgseiD $:heai noarbinatiore oforprildiers in Wthh after

d a used, for, confirmn
LgannePBEr of 3stRE =S RateguET EhehaC00 2ideL PE the respective
anprnnnelmt(izamef sequecalcesmmwtan@) IthbSedﬁfi théﬁ set 1) to
kg SRehSleiples
BNgbke g FeRctiaR ) B 3saueHCE fh theySi-end side
15 nuélén’terécusls hydaridizedi rvmlthd@I gegﬁdnw ébthrtlﬁgaL@?W 56 bases
ea ic acids e i mupbilize
ondBuRiestedim o e, LeEuF ol urBie Taspechirse piimers on a
thstralnd<exten¢ledl tirsmcthrd @rindesy | ngU| shed, from one
an e n
L e T AR TREEATT R TSEA (SEQ 1D
i nN@:vPhy these beads. In such case, whether the
re rge i i ' t |
20 regggﬁjze@%?‘%oﬁli H@Fﬁg@ﬁ@%@ € 1A (sEQ
t hED N@gl1@).nati on of respective beads. 5 Furtherrmre
In the ppapess L4 &ynd eshAliRdeisuc! & Cpr?r?‘{edrg In which after
annealing of sequences placed in the 3'-end side of the respective
primers (20mer: sequences identical to those in Primer set 1) to
25 the template and extension reaction, a sequence in the 5'-end side
(10mer) is hybridized with a region starting from 21 bases
downstream of the 3'-end portion of the respective primers on a
strand extended from the primer;
SY153LP10: GGCATTTGTTGCATCCTCATITTATGTCCA (SEQ ID NO:
30 11);
SY153RP10: ATCTTGCAGCCAACCCAAAAGCACTGAGTA (SEQ ID NO:
12).

Primer set 7: a combination of primers in which after

annealing of sequences placed in the 3'-end side of the respective

35 primers. (20mer: sequences identical.-to those in Primer-set-1)-to
the template and extension reaction, a sequence in the 5'-end side




the process for anplifying nucleic acids according to

the invention, a prinmer imobilized on an array such

as e.g. DNA chip can be used:§ r confirmng the
aggl uti nated nucl ei ¢ acids produced on the array due

to the synthesis or anplification of a nucleic acid

and 10 thus detecting the synthetic or anplification
prginter) Alis ohybnidizeldr witly syntetienzestartingplfrém a21 bases

e8Pt edtnbF B8 "I A 1 B FosPeldiBcpimers on @

acsttandaextere edvbmon| theegrionegn array, which can be

SyRThEPLE G TRGRTT R T GRATCEICAITTTRT R CEA sEQ
5 rel@:i dB)sol ution involving the array. In such case,

or S BRI o PACATC LK Gra CEAR ECRAAELATIEAGTA (sEQ 1D

prHgent4)or absence of the agglutinated nucleic acid
n the array. It is

at the cgr.respondi ositigns_o. .
al so pos'g'i"m tF &gepaanc?mci%lf@g'loé‘t &F iRyinlerse 18t Wiigh after
coaphgauggoof Qéqhtbﬁcgtgqblatggﬁf?ﬂe@—éhd' ﬁﬂ? 8fitHe rdwpective
amplifie agnent obt ai ne rocess for. .

10 SBrimGng 207! seflsBias adhtin g ShoRe i peimepiset 1) to
| stis@e _ét?fandilé&itéﬁshm}bﬂfs@@:ioﬁ,nté $dmgesed iRGhe 5'-end side
su oned i.n n, ropriate vector sing a
regﬂsmﬁ"' oﬁseg’i’wggqe%\’/\'ntﬁhi% Wﬁﬁoﬁnp?%fﬁﬁﬂ %gom 21 bases
fr doueniitredm afdiHd Q’i'lweﬁd_ﬁ@rtﬁiﬁ%fpﬁ%il*és@;efc@iv@agwners on a
out, treat nent %h rewgrlpt|op enzymes such as RFLP
mhﬁUﬁ”@gﬁQE%“E%%|HVEdt BEYE the field of genetic

15 tesy1&31\Weld:. TPAFGTGBOARFT TG TEMATECTEATTIIARETCCA (SEQ ID
Obé@'nig by the process for _an'pl ifying a nucl eic acid
accofd éfto the invention is conposed of ordinary
basyd,53R L 6N CTTRKEATOTTGCAQCTUMA CCOAM/AGEATRBAGTA (SEQ

of @Q\ﬁ%' ynerase into the anplified fragnent

mak poSsi bl e to synthesize an RNA directly from

the anppiithe@d detac@end, cantbinatioNNof aprimiere ha usleith after
an RNA Furt her

20 35 aPRedinh g seaHENce3cpEced: in the 3rBo8ssideopl the respective
anphirhgraq 20meel seqticheeacirtidd) to thbeel i PRirneR, set 1) to
35, basge-| abel ed-wi th-biotin or _a fluoresce . .
et terBiahe (ahd, SENAIE) ERachpia SFANRARS iANhe Byend side
prépanter) OHA yridizedbedigH W t Fedién starting from 21 bases

downstream of the 3'-end portion of the respective primers on a

25 strand extended from the primer;

SY153LP22: TTACCTTTATGTGGCATTTGTTGCATCCTCATTTTATGTCCA
(SEQ ID NO: 17);

SY153RP22:
ATTTAACTTAACATCTTGCAGCCAACCCAAAAGCACTGAGTA (SEQ ID

30 NO: 18).

Primer set 10: a combination of primers in which after
annealing of sequences placed in the 3'-end side of the respective
primers (20mer: sequences identical to those in Primer set 1) to
the template and extension reaction, a sequence in the 5'-end side

35 (25mer). is . hybridized. with a region_ starting from. 21 bases

downstream of the 3'-end portion of the respective primers on a
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biotin or the fluorescent material. The
si ngl e-stranded nucleic acid prepared by the process
for synthesizing nucleic acidg or the process for
anplifying nucleic acids according to the invention
can be used as a DNA fragnent 5 imobilized on the DNA
chip. That is to say, the process for synthesizing
n$érand exdeadedrfrone theduda®e,or anplifying nucl eic
ag ding to the invention can be applied also
to%ﬁseglgrg?ﬁbd for preparing a DNA strand i nmobilized
il GMEFMGWATGJWECAS'@W GOARCATICAKI TAIAIGPOEA HSEQ ID
tq“@rqﬁgﬁe a DNA chip by prelimnarily 10 i mrobili zing
5°-¢rid of a priner on the DNA chip, on which the
sYBYhB3RB20r anplification of a nucleic acid is

PRCATT AN TAAGATRIT AR EACLCARIREEACTEAETA  (sEQ

arfi! NQca0)on of a nucleic acid on the DNA chip by

orior t dmet $66TR: Rac cPGERTn (ERBRrG: M which after

nurirealingicf. sequendes placed dot the X' rengraidesst tloe respective
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i dewhstmeanl b thehd'qanek pestiohoof sthe respectigenprilees on a

actbnfekeb LR sk oMl Ln "Savant age that the

pro¥e53LPRBquires no priners other than the primer or

e AR P REPATETGeaT redTaakiet GTCCA (SEQ

i A2MNO@DR21)the kit according to the invention

20

25

30

c ' primer ingredients other than the priner

ogg?igéﬁ%Fﬁﬁer set according to the invention. The kit

acRAGHNAGATOTAACTTAACATCO NGOG COAACRTCAAMNABEACTGAGTA

re H;%&k?agbbon vessels, instructions described

ab ; h l ke. 30 EXAMPLES The invention is

further Alewactioedmisttared25 g} af Fis-HChE20 mM, pHS8.8), KCI
(10 mM), (NH4)2S04 (10 mM), MgS0,4 (2 mM), Triton X-100 (0.1%),
dNTP (0.4 mM), a primer pair (100 pmol, resp.), a template DNA
(100 ng), and Bst DNA polymerase (8U; NEW ENGLAND Biolabs)
was prepared, and incubated at 60°C for 20, 40, or 60 minutes.

A 5 ypul portion of each mixture was subjected to
electrophoresis in 3% NuSieve GTG Agarose {manufactured by
BioWhittaker Molecular Applications {(BMA); purchased from Takara
Bio Inc.; "NuSieve” is the registered trademark of BMA). Results
are shown in Figs. 5, 6 and 7. Samples in respective lanes in these
figures are shown in the following Tables 1 - 3.
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the tenplate and extension reaction,
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starting fromsix bases 30 do
portion of the respective prinfers on a
extended fromthe prinmner;

-end side (13ner)

a sequence in the

is hybridized with a region
tream of the 3'-end

strand
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Yes
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60
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Yes

20

19 Primer set 10

Yes
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20 Primer set 10

Yes

60
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No
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Table 3:
Figure 7

Explanation of lanes of electrophoretic photograms in

Lane Primer

Template

Reaction Time (min.)

1

DNA size marker (20 bp ladd

er)

Primer set 11

Yes

20

Primer set 11

Yes

40

Primer set 11

Yes

60

i jWIN

Primer set 11

No

60

In Lanes 5, 9, 13, 17 and 21 of respective Figures, no bands




anneal i ng of sequences placed in the 3' -end side of

the respective prinmers (20ner: sequences identical to
those in Priner set 1) to 25 tdp tenplate and

extension reaction, a sequence In the 5 -end side

(10ner) is hybridized with a region starting from 21

bases downstream of the 3'-end portion of the

r egtieert than phoser of atained wuramed ckad grdeersr werehebserved due

H:(R]Ig]e %E%P QQ%@'E@TTGCATCCTCATTTI ATGTCCA ( SEQ

ATCTTGCAECCAA@@CAMMBGAGT EAGIire (BERhDs D anlreacted primer

ABE! o Ferfplade’ HRAAE, 10 hugh RhofEldal {5l HeP| Ebnfirmed
5tlabe::aes?ctbf;/ﬁ1§5addltt§n sof(aO:mTplawuﬂmah everI r}o amplified
| dentiC -10 ose n r F-se 0 e e e R
P fats. Warko2Gntifyidd Becaile ot ihSurideat SBRstichtime. As
30shd@daerin Lanh%/!lr odi Ellgﬂli’ﬁl Eh' im rthe Qapqﬁler naw;gn@rantemplate
S streagm o -e ortr,on o .
reeﬁaeﬁ SPRRS pEaTRacked Hr "8G, BRiiuseR, Sheddicobtained an
IOVB !lfléin;ﬁ'atIBtB wHKRWAS TH GhEForhe efGATdddéd (1 €ha low size

VARV I ot W Pscepaion-i Lages 2 - 5 of

Pr Fluires 8) Fimer atbi nafritemiolg wewram of mm@maer(zomer)

h a‘lébpgem@segﬁga”Bﬁeﬁsmﬁlai%?g\@ﬁepseﬁeaa@'n@& RV hHic eaction

t oolchaged, sdPthae hosain plifidd prégutemat ahe o ct were obtained.
extenS|oF%react|

th -
Clomor) P E56e 6iund i sty ks [agFraWR 51 there is
15 bagpswtlehesidsedts of afrﬁpllﬁcaﬁﬁﬁs Roithi @rpmhetrhﬁet in which after

Lfiséﬁmeéc} ' ihe %?'sré%rusenoc%sapla o ed tﬁth %%% Ide" o‘i‘q:%e respective
SYi;ﬁﬁhEiﬁ (DDh e Ceef LEHGEEGaernitdsIAlD theseT A riiRerDset 1) to
MRP% @(ﬂaﬁ@cﬁﬁd(g% is hybridized with a
reglon starting from bases downstream of the 3'-end portion of the

20 respective primers on the extended strand of the primers.

As shown in Lanes 8 and 12 of Figure 5, when Primer sets 2
or 3 were used, it was possible to obtain the aimed amplification
product in a reaction time of 60 minutes. Of the low size bands, the
band in the vicinity of ca. 160 bp is an expected product of the

25 synthetic reaction of the invention.

Further, as shown in Lanes 15 and 16 of Figure 5, Lanes 3, 4,
7, 8,11, 12, 15, 16, 19 and 20 of Figure 6, and Lanes 3 and 4 of
Figure 7, it was possible to obtain the aimed amplification product
in a reaction time of 40 minutes or more when Primer sets 4, 6, 7,

30 8,9, 10 and 11 were used. Of the low size bands, the band in the
vicinity of ca. 160 bp is an expected product of the synthetic
reaction of the invention.

In addition, as shown in Lanes 18 - 20 of Figure 5, it was
possible to obtain the aimed amplification product in a reaction

.35 time_of 20_minutes or more_when Primer set 5 was used. Of the
low size bands, the band in the vicinity of ca. 160 bp is an expected




ID NO 16). Primer set 9: a conbination of prinmers in
which after 20 annealing of sequences placed in the
3'-end side of the respective35pri mers (20mer:
sequences identical to those in Primer set 1) to the
tenpl ate and extension reaction, a sequence in the
5'-end side (22ner) is hybridized with a region
stpraduny ofr die synbbetic reactinst of the dhvehntiosd. - end

Por o0 Phekok HEER e el B2ediot Lofkédhaing to the
TTREIaned 6T G/ Tect BEdaTaHRAPTIAT 6fiCte ek8EQdED strand of
. P22 . . . : '
NP Rk R AR mio HAER AIEn SReASFAUEES pthgoS -end
5 V\I\Algs_sid138l)1ybth:lizrtf.ealsr i$ebn1ﬁnr?i\®Mmaﬂi mlianngnjeretSﬁtsi R and 3, it
1 . | (0] seguences . ace | e
3 Iscibed ARARE 1080 deat i e P s 2fistind DecBuse most of
seulﬁemeepjdrgbmbitmal _tém[ﬂbté?]a\nnﬁr thersanae égéquerhlcéht&) which
t t n extiensi Qn reacti,on, a sequence | n e
5+ Ui et i SR e (ieA R rduay &t 4 daublsnstrand and
- sthes subgequentanridalimipbesdlydovbgiy,eam of the 3'-end
portion pf the res ecf‘dJ

Y ri ner.,s on 31 strand .
10 oxt ended BPonVPRE HiE ﬁfaﬁ%ﬂ(%mea? the region corresponding

T%Tfmédgﬁ%H@Téﬁm%Tfﬁé A& AohSH R IdRtended

NO, 19),; . . . .
AT TREAEDENRIPAMIECNBIAERE Fegienepin the
NGB'-20. sidd mybriiized is cornpabatiaehommfe Bsi EPFirher sets 6 -
V\'hi h .%fter anneald f sequences, pl acid in the. ) .
3 1ndtsleastideed digt.a OmRaraival Jopgopgaction time is
15 se ced heemise ahet foldhas eeffididtidy®Ff R skhuehcehih the 5'-
tenE até 38ﬁ eg%ensuon.rﬁactloa, a ‘'sequence in the
5 CRAPFIAp R eqdppEimer is Joweradzed with a region
starti ngOfr tine ZdtHershand, when the distance between the region
corresponding to the sequence in the 3'-end side of the primer on
the extended strand of the primer and the region with which the
20 sequence in the 5'-end side hybridizes is not excessively small or
excessively large as in Primer set 5, it is considered that the most
efficient amplification can be performed in the invention.

Example 2
25 In this example, the ampilification of an sY160 gene was
attempted with Human DNA (Clontech) as a template. Primers
employed were as follows. These primers were synthesized by the
consignment to ESPEC OLIGO SERVICE CORP.
The features of the primers used in the experiment were
30 described below. The relationships of respective primers to the
template were as illustrated in Fig. 3. In this connection, underlined
parts in the following sequences represent 3'-end regions common
to each of sense primers and antisense primers, respectively.
Primer set 12: a combination of a sense primer in which

35 after annealing of a_sequence placed in_the 3'-end_side_of a primer ... . .

(20mer) to the template and extension reaction, a sequence in the
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downstream of the 3'-end portion of the respective

prinmers on a strand extended fromthe priner; 15
SY153LP28:

CAGTCATTACCTTTATGIGGECATTTGT TGéX-TCCT CATTTTATGICCA ( SEQ

ID NO 21); SY153 RP28:
AAGAAGATTTAACTTAACATCTTGCAGCCAACCCAAAAGCACTGAGTA 20
(SEeend side £23mer)r sadwyibsidiaedt width @5egion ggtarting from 27

SR Ry S Bl 3 ng B of CHEMARRY §h0a strand
mé@xtended feompthe qmn@r,lomld, aneapti);gnaetietrimeat & Drlich after
g 266, £ 4edih s MERERS n ik AHELSER e 4, primer
40,2a@medY toi the tamphate ahcb_extémio?f rezsationy atseqiemse in the
Ao 808 e (A SbTEDC B B BT B it & Tl firting from 21
e o) o R et e
309)5}5@ \\;\Wm&?ﬁ ggrﬁ%r' 6 and 7. Sanples in .

r eSYt60LPa 3 avdT CGAT NESSTTTALGEG FCECGRATIGGAATAe (SEQ 1D

f oW Tables 1 - 3. 32 Table 1: Explanation of
I g'hbs%el ectrophoretic photogranms in Figure 5

LaB¥¢P6ORPI R L IAARTAGAANGETCAT GCAT TOOWS TTQATT (SEQ ID
m\a{lgbe_r é O bp | adder) 2Primer set 1Yes20 3Priner set
1 402 rimer set 1Yes60 5Prinmer set 1No60 6Pri ner

set 2YesROmihy satri3eta 2aabihBRohnef Heaterdéesiimer in which

gpagil'tg?ransr?éahzn'\éo%(? a sequence placed in the 3'-end side of a primer
(20mer: sequence identical to that in Primer set 12) to the
template and extension reaction, a sequence in the 5'-end side
(13mer) is hybridized with a region starting from 27 bases
downstream of the 3'-end portion of the primer on a strand
extended from the primer, and an antisense primer in which after
annealing of a sequence placed in the 3'-end side of a primer
(20mer: sequence identical to that in Primer set 12) to the
template and extension reaction, a sequence in the 5'-end side
(16mer) is hybridized with a region starting from 21 bases
downstream of the 3'-end portion of the primer on a strand
extended from the primer;
SY160LP16: GACATTCGATTCCGTTTACGGGTCTCGAATGGAATA (SEQ
ID NO: 25);
SY160RP16: GAACTAAATCGAATGGTICATTGCATTCCTTTCCATT (SEQ
ID NO: 26). '

A reaction mixture (25 ul) of Tris-HCI (20 mM, pH8.8), KCl

(10 mM), {NH4)2504 (10 mM), MgS0O4 (2 mM), Triton X-100 (0.1%),
dNTP (0.4 mM), a primer pair (100 pmol, resp.), a template DNA
(100 ng), and Bst DNA polymerase (8U; NEW ENGLAND BiolLabs)
was prepared, and incubated at 60°C for 60 or 90 minutes.

A 5 pl portion of each mixture was subjected to =

electrophoresis in 3% NuSieve GTG Agarose (manufactured by
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25

10Pri ner set 3Yes20 11Prinmer set 3Yes40 12Pri ner set

3Yes60 13Prinmer set 3No60 14Primer set 4Yes20 15Pri nmer

set 4Yes40 16Pri mer set 4Ye3603—}L7Pr|rrer set 4No60

18Pri ner set 5Yes20 19Prinmer set 5Yes40 20Pri ner set

5Yes60 21Primer set 5No60 33 Tabl e 2: Expl anation of

| anes of el ectrophoretic photograns in Figure 6

L aBerWihitkake ¥l alesdar tipplicttiong (BMA); 1pchased from Takara

OB U R st LB L 1R Resutes
seard v TRrRigare it SAMes46 |8\§1‘Yeess%ctﬁeprlel7:§ &S etthese figures
%éﬁ%ﬁfﬁ@{l mgqgﬁ%@b%@ P’i”l nmer set 8No60 14Pri ner

set 9Yes20 15Prinmer set 9Yes40 16Priner set 9Yes60

Table 4: Explanation of lanes of electrophoretic photograms in
Figure 8

Lane | Primer Template Reaction Time (min.)
1 DNA size marker (20 bp ladder)

2 Primer set 12 Yes 60

3 Primer set 12 Yes 90

4 Primer set 12 No 90

5 Primer set 13 Yes 60

6 Primer set 13 Yes 90

7 Primer set 13 No 90

In Lanes 4 and 7, no bands other than those of stained
unreacted primers were observed due to the addition of no
template.

In Lanes 2 and 5, bands of an unreacted primer and a
template having a high molecular size were confirmed because of
the addition of a template. However, no amplified products were
confirmed because of insufficient reaction time. As shown in Lane 3
and 6, in the sample having a template added thereto and reacted
for 90 minutes were obtained an aimed amplified product in a
satisfactory amount. Of the low size bands, the one in the vicinity
of ca. 260 bp is an expected product of the synthetic reaction of
the invention.

Example 3

In this example, the amplification of an M13mpl18RF DNA
(phage vector; TAKARA BIO INC.) was attempted with the same
DNA as a template. Primers employed were as follows. These
primers were synthe5|zed by the consignment to ESPEC OLIGO
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17Primer set 9No60 18Prinmer set 10Yes20 19Pri nmer set
SOYes40 20Pri mer set 10Yes60 21Priner set 10No60 Tabl e

3: Explanation of |anes of el rophoreti c photogramns

in 5 Figure 7 LanePrinerTenplateReaction Tine (mn.)

1DNA size marker (20 bp | adder) 2Prinmer set 11Yes20

3Prinmer set 11Yes40 4Prinmer set 11Yes60 5Priner set

11No60 IThedieadubes If IBe prinaexs 2-edf inebdpeodiperiment were

ST BRI Tife FIBlich3Rbs 8" FeSheftifaaiiimers to the

of taraplaiepivere. ad ilusdreedirefty.34 oin Ehigicenhectiangd uiraderlined
an eac i | at Vish hi

nop i taE BNIURRg SRk St PeBlEsdil "4 feblons common
adigh each of senseppimtes arehantisense pamiers} eds peciivetys

wer e co\rﬁé‘li.rrred bgc?}]se of |Esuf€| Ci eF react.i on tine hich
As shown THLER of9 FFYTDPEELIONL0t 1 &S Hl.?\%rntj" whic
a aﬁﬁplaﬂimai&@@f 4 rseqeﬁsmwﬁlac@@btredhé@' éﬁdmldet@rSa primer

obt |ne an ro uct ich was int
ot S gy o fhe enfoiBke il <X Sas et acsefunce in the
SnB'&IenIch sid@ (‘Bdghes) ¢ Iﬂsﬂgﬂdﬁ.ed mvltlﬁlr@Srefglon5stafrtmg from 51

ol Pgsts dousnslEar afeie reed BRnE Sr5e prisagr n.a strand
V\/aéxt@mb@rfdom thgnpHARie arahein ‘alhtisfét?ﬁef bﬁfﬂneBQnt\mﬁch after
i ed products as the obj.e obt ai,
L ABNBaliRg° Bf o SB9UZNGR bISRRL 51 th garensl Nifgr af 4 primer
15(22m)tﬁiﬁth@$éh‘ﬁ abé mladteﬁgtcrpﬁéambh a §é¢|lﬁ€hce in the
-@ncé‘%aﬁg.ﬁfﬁw SR o B GoPBESTing' from 54
Sebageg@owdgn@a@ﬁl oft thé B¥send pdittigrelofsgtie brirher on a strand
extended from the primer;
M13BIP:
CGACTCTAGAGGATCCCCGGGTACTGTTGTGTGGAATTGTGAGCGGAT
(SEQ ID NO: 27);
M13FIP:
ACAACGTCGTGACTGGGAAAACCCTGTGCGGGCCTCTTCGCTATTAC
(SEQ ID NO: 28).

Primer set 15: a combination of a sense primer in which
after annealing of a sequence placed in the 3'-end side of a primer
(24mer: sequence identical to that in Primer set 14) to the
template and extension reaction, a sequence in the 5-end side
(13mer) is hybridized with a region starting from one base
downstream of the 3'-end portion of the primer on a strand
extended from the primer, and an antisense primer in which after
annealing of a sequence placed in the 3-end side of a primer
(22mer: sequence identical to that in Primer set 14) to the
template and extension reaction, a sequence in the 5'-end side
(13mer) is hybridized with a region starting from one base
downstream of the 3'-end portion of the primer on a strand
extended from_ the primer; .

M13F2L13-0: GTGTGAAA'ITGTI'TGTTGTGTGGAA'I'I'GTGAG CGGAT
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the tenplate, a sequence in the 5 -end side is

hybridi zed with a region starting from bases
downstream of the 3'-end porti of the 20 respective
primers on the extended strand ™of the prinmers. As
shown in Lanes 8 and 12 of Figure 5, when Priner sets
2 or 3 were used, it was possible to obtain the ained
arﬁSE(QllthNQhZ%roduct in areaction tine of 60

BLECRTRE Sl gla s dwicasicicuclecclcem mpracmrin o Gy
29DBN®h&0)c reaction of the invention. Further as
shown | Lanes 1 d _16_of F ure 5, Lane
8, 11, 12'mf§ S?E fqg Gl Qﬂ%@i-'g?ﬁéa éenéﬁd pEHF'SE i which
araftar ta‘nnlé%lftmg“ ?f7a sequmegﬂmﬁl " tl®<t3033t-@1?@ ditle of a primer
anpl i fi cation a reac on tine
n1GEﬁE§PErSEBF§nﬁﬁeﬁ ¢ E%t Imgg §Et91430t° the
art@érﬂaplafter @tn@@sicte@fsldd"&elaQWow zg béqdétncghﬁh Qﬁd @;dtS Jflsf:nd side
vi ci nj is an expected product o

e aiehals Dy BridiZeronER e nEea o ataeting: Hraaaseven, bases
an@Wﬂ%reanaﬁeithé8 3- é’r@dobthGHf Q)f5thét pfvﬁﬁer on a strand
pPOSS i cation o uct jn

obtain the ainmed a
a %éeaqe%ﬁr enRimgr, @(b"dmagﬁtaé‘yssﬂsﬁopé' Qhdm which after
Péhﬁééh?ﬁebf 5 sé?@engéeﬁlac?goﬁﬁeth@v\sﬁ'ehﬂ e%?dct'é'egof theprimer
in e vicinity of ca i.s an,ex
e SeHUChiR: HASPHERL A | Bt f1n ST ogErodd) to the
W‘Iﬁﬂn phtedizficans@epsior aradiRm, edi Qéqﬁéhtésﬁprmeﬁ$ I@nd side
seguenc naéhe 3' -end side ger on
%31'@@3‘ stsrjwdn izedn wvigh .ﬁeregmp tert@r\zlegl PO tseven bases
V\ﬁ‘ldéhlntshﬁaaiﬁqttﬁn(tﬁe' 8"t éved SpofAPnS oF ‘iﬁehxﬁim@rz%ﬁ i$ strand
ra ?(%/fﬁ‘t a3|nPr|rrer sets 2 and 3, it is
%2?%54%% £ PSH'i'@eFreactl on time is required
bemqmm@is.oz mtrrrwc:@rtsreeh Sp WGAQ?T@T‘I’G'T@"PGGtAWFO éITEGAGCGGAT
sa e ic e next priner is
an(ggégggﬁ\g(ﬁhi ras a double strand and the
S URRISREINE 3-8 € COCTTFCHCCRAGTG G efrm-ro@@mﬁwc (SEQ

di jﬁgg tween the region corresponding tot
e 'the 3'-end side of the prinmer on the

eXtendedPr:ﬁ’iélﬁ'S@tOiﬁf@ @nbRiaBol bhea L phirhler in which

whi Ftrértahr?nga ugerl) ea sequrc]ence placed in the 3'-end side of a primer
(24mer: sequence identical to that in Primer set 14) to the
template and extension reaction, a sequence in the 5'-end side
(13mer) is hybridized with a region starting from 13 bases
downstream of the 3'-end portion of the primer on a strand
extended from the primer, and an antisense primer in which after
annealing of a sequence placed in the 3'-end side of a primer
(22mer: sequence identical to that in Primer set 14) to the
template and extension reaction, a sequence in the 5'-end side
(13mer) is hybridized with a region starting from 13 bases
downstream of the 3'-end portion of the primer on a strand
extended from the primer;
M13F2L13-12: TAGCTGTTTCCTGIGITGTGTGGAATTGTGAGCGGAT
(SEQ ID NO: 33);. ..

M13R2L13-12: AGCACATCCCCCTGTGCGGGCCTCTI'CGCTA'ITAC




5'-end side hybridizes is conparatively large as in
Primer sets 6 - 11, it is considered that a
conparatively long reaction tiggg is 15 required
because the folding efficiency of the sequence in the
5'- end side of each prinmer is [owered. On the other
hand, when the di stance between the region

coSEQPEhMNGY 3. t he sequence in the 3'-end side of

the pri d Xt r :
the Fegigim it Reb&n € RETHRMAAN, OF 4 Ferfe BFim@hin which
si atenygmetlirgg of @ sefuexcesplacedyirs tiae 13'oend side of a primer

o CEARIRS” ScheBReP ok AuER| Y FF T, Prinero 2Bt 4%9°%o the

5 gitémplm ir?mct mgﬁzéwcgﬁm%ﬁg?g%gw; 5'-end side
(Ehn ' 3¢, AVBHAL 8 tffifigoftonn 19 bases
gltrdowrs_tr@mlt a)jI‘ecthaer3é-etjr»c§]$:1 pblr;éiw. oTﬁehe wirig:%ers orera strand
SYBLPERAZT 0, YHE oS! UNE U bieEsEe ShbT TR atter
e?annsagg?i \;wéérarfiséngtrjdntserP%&?ehom?lﬂbepgl ?idleneﬁiaasprimer

10 7| (ZREE o 5ernBRicl idehfical'vre B dbr PIiMRraast) 143y to the
patdrplatd fend axtensigh siesgotivags ar gpyaseant & -t 5'-end side

sense

] SO T By st w8 o ™8, ARHTEISY bases
a_dengmstreamerofi rthehiz’hends pairtien afnghkl noimer on a strand
(2BRETIRE o i PFUPE End axt ension redction: a
15 seNUSRELIF-1ide 3TGHTEATASCRGTICTEGTGFCGOART G FEAGCGGAT
ChSER D AL of % he pr i mer on a strand - ext ended
fr BM3M2LDB+ 1Y, anOCGWGGAGEAQ@\TFGT@EGGGCMT!@WCGCTATFAC
o1 LSEQ AN 9.2 Somery to the tompl ate and
ext ensi oPring@ctsetnioa seqowrhirationt b€ a SSeregel mimher in which
20 { R a e RNRh a0 A Sl i pL ATy ThErs-Bg AR 8F o primer
on{24aterandequeredadehtioal t be phatrein Primer set 14) to the
template and extension reaction, a sequence in the 5'-end side
(13mer) is hybridized with a region starting from 25 bases
downstream of the 3'-end portion of the primer on a strand
25 extended from the primer, and an antisense primer in which after
annealing of a sequence placed in the 3'-end side of a primer
(22mer: sequence identical to that in Primer set 14) to the
template and extension reaction, a sequence in the 5'-end side
(13mer) is hybridized with a region starting from 23 bases
30 downstream of the 3'-end portion of the primer on a strand
extended from the primer;
M13F2L13: TAATCATGGTCATIGTTGTGTGGAATTGTGAGCGGAT (SEQ
ID NO: 37);
M13R3L13: TCGCCTTGCAGCAGIGCGGGCCTCTTCGCTATTAC (SEQ
35_. 1D NO: 38).
| Primer set 20: a combination of a sense primer in which




SY160LP13: ATTCGATTCCGITTACGGGTCTCGAATGGAATA (SEQ I D
10 NO 23); SY160RP13:
CTAAATCGAATGGTCATTGCATTCCTTTCCATT (SEQ ID NGO 24).
Primer set 13: a conbination of"a sense primer in
which after annealing of a sequence placed in the
3'-end side of a prinmer 15 (20ner: sequence identical

toaftleatanrreérrngmf 3eeqldndeoplded pmphet¥ -end side of a primer

sion reaction, nc t he end s
e SRATENGR, d8eRFIRAT G e 16 P ASmig) to the
bam lm/\mtd eitenkidmerelceitrh,par %eqne@tfcet h$ tHe Brend side
on str &) edfro the Iprlrrer nd
Ea! iz Hthr dor oanrﬁ;art'ﬂg "grom 25 bases
5 seddwmrefémcetﬁ ithet M- énde'ib‘érﬁbﬁe df tReP'drifer on a strand
20 enc |dent|cal to that in Primer set 12
eﬁ?@@‘i?‘}m henriBgleGRIN ddttsense Brisagudncwhich after
thénﬁeaﬁﬁg ofdg seédbeREe bﬁad@HJﬁhdtH?dS‘MeHa %1880bP"a primer

rom 21 bases _downstream o

?ii BiETor SeArepcenddeptical stq atipt Jdp Rimeresetr dft) to the

th?e:ﬂ | SR and! e . '
TPCGATTa TTAB%ﬁan reaction squlgE e jn th 525§nd side

10 svf%é Ameﬂ;Am@a;r@AﬂﬂmmT&a fngATTopBER3 bases
| Ddb@ns%?éanﬁcbfA W@'@HWI{IB&%’Z&&@ Irg'frrﬂ-%r' %’%'Cc&strand

(Zem“dg‘ﬂlff‘?ﬂi‘ l;hq@olm@r,lo/a dNTP (0.4 nM), a priner

paMlg([:Ig]_CQ:prml resp.), a tenplate DNA (100 ng), and
Bst merase ('I?U NEW ENGLAND Bi oLabs _was

pr@ﬂ- @TWL% GETLA

15 35(§Eanj) NOF aef each mixture was subj ect ed to
el ectrophoresisin 3% NuSi eve GIG Agar ose
(nﬁ"ri‘tﬁ k23 ed by 37 Bi oWiittaker Mol ecul ar

Apeb@mcwmf@w&cwemﬁém@GG@@;@%@CEQAC (SEQ
NuSi eve" is the registered trademar

ar OMGwAGh Fi gure S. Sanples in respective lanes in

these figur&iction mixture (25 pi) of Tris-HCI (20 mM, pH8.8), KCl

20 (10 mM), (NH4)2S04 (10 mM), MgSO4 (2 mM), Triton X-100 (0.1%),
dNTP (0.4 mM), a primer pair (100 pmol, resp.), a template DNA
(0.05pg), and Bst DNA polymerase (8U; NEW ENGLAND BiolLabs)
was prepared, and incubated at 65°C for 20 - 120 minutes.

A 5 pl portion of each mixture was subjected to

25 electrophoresis in 3% NuSieve GTG Agarose (manufactured by
BMA; purchased from Takara Bio Inc.; "NuSieve” is the registered
trademark of BMA). Results are shown in Figs. 9 and 10. Samples
in respective lanes in these figures are shown in the following
Tables 5 and 6.

30




are shown in the followi ng Table 4. 5 Table 4:

Expl anati on of | anes of el ectrophoretic photograns in
Figure 8 LanePrlnerTeanateReq&%eon Time (mn.) 1DNA

size marker (20 bp | adder) 2Primer set 12Yes60 3Pri mer

set 12Yes90 4Primer set 12No90 5Prinmer set 13Yes60

6Primer set 13Yes90 7Primer set 13No90 In Lanes 4 and

7, Tablebdnds otplanatioan of hteeeofofs ehectedphbdetiar phot@girams in

pr F@g% yere observed due to the addition of no

lnLanes 2 and 5  bands of an unreacted

pr Lewe an@rimet enpl at e Iﬁéhﬂﬂa@ehl FedtlacTime Gnie.)
wWeLe con d.becau he = ronmof—a—tenptate:
Hotever SiAE M 3‘96 {)?o(bbps a&@q@ls confirned
begause oprﬁﬁéﬂgétqmpnt y@gctlon t@mp As shomn in
Lame—3 ad O T the—sanptehavin a—t cupl at-e—added
t héret o ARHIMPERSEEDS f of Y8 ni nut é éQNere obt ai ned an
a d anpbi-f ct ga sati|gfactory anmount. O
t |Ee| uvvﬂ:?tlf-]gﬁlslgg,thjnu 'gﬁe FA—the a‘ﬁ' a¥ ‘}/" of ca-.
260 bp i s PaEMnexpettlédd prdduct of tfléOsynt hetic
reacti on| gf. nve on. ExXa e 3 Tn this
e gm! e ?r\lgnéfrzwgb?ﬁgr\af i ? gr‘\f an. P/@ "1 SRE DNA (thgF
vedt or; TRK#Rer BEDUNC Yeas attem@ed with the sane
2b DNA as Pirimers enpl I Were as
f '\BI QWS- Pgu‘hgpg ?h&’ S geﬁ qvnt hF!iﬁiEd by t he
cpBsi gnm=ﬁ'rimer E8PEG OLIM@ - __SERgd CE CORP. 38 The
f B?Lbur es BTI'Int’lgle S%Ell rs %ga I Ln(—ioexpc'l rment—were

11 Primer set 16 Yes 40

12 Primer set 16 Yes 60

13 Primer set 16 No 60

14 Primer set 17 Yes 20

15 Primer set 17 Yes 40

16 Primer set 17 Yes 60

17 Primer set 17 No 60

18 Primer set 18 Yes 20

19 Primer set 18 Yes ' 40

20 Primer set 18 Yes 60

21 Primer set 18 No 60
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15

20

25

descri bed bel ow. The rel ati onshi ps of respective

prinmers to the tenplate were as illustrated in Fig.

4. In this connection, underliggd parts in the

foll owi ng sequences represent 3'-end regions comon 5

to each of sense priners and antisense prinmers,
respectively. Prinmer set 14: a conbination of a sense
pridlle 67 wiidadanatiosr ofnlanes mf electrephoeeide phatearams in
|nEi~td1Lﬁ,e310end side of a primer (24ner) to the

ta_And Avt ANl eaction seguencein-the
T T A TIO O LI C 11

Mo acCTarmua CATTTTOT ull

'Lend s|Bemeuner) is hiﬂamllmllated Weaction Egnen(min.)

tartin [ e of the 3 -end
.iti gng'\ W@% E‘ﬁ%ﬁ&% @(?%WE ) geer xtended fromt he
r2ner, aRcimer aat ilgenseYpsi mer i nZ@hl ch after

npeali ng,af_a seatit%nce aced T n(t ?;u 3 =end side of 4
Prer [ DOFRACK SE e 1&RBlate and%xtension

eqcti on PAMNEALena® injtlee 5 -engeside (25nmer) is
ridrzeg with d regrom-starttngfrom54—15-bases
benst r ehRTiBReE GEt 39 endNsbrti on ¢©Q he priner on a

l gand app@ngpgef 2 t hquH mer ; BI P:

AT OO > T 0orerr,
\.»I\.»II—\ \.A.A.A.AJJJ O I\JI\JIGJ‘V'\ITUIr‘A\MNI‘\\T (SE’?

D/NO._ 27 b’rmz@r weBR(: | Yes 40

CGTCO FE@@@Q@ACC( GCCEECCEGT TCGCTATTF AC  (SE
%ﬁ.\") 2%— PHer—set ——a—corbi-nati-on of@—sen(&,LQ-
F Prrer | 1i’17\ilm‘lehsetf2thr hileeal i ng ¢60a sequence pl aced
in the 3 -end side of a priner 25 (Z24mer: Sequence
identical to that in Prinmer set 14) to the tenplate
and ext elrzilemasedc B, drg, la7emmmé3rlcefiresphetlﬁé Fégdres,dao bands

(3P Shaor YRS K Hathed GniSED, AN R EohRRed aue
onta tberadditi csx oé moeternpbate.he priner, and an
DouececTPLATES, 2"l S8 Fpuil "SR pocucts were
(2tha1n quenmctummttlmel oft 80t tmvutes BrimeresFhe$é)products,
| ppblfeyg LS A AR 36 B %oF SRF Ghitn was
st differentf fromotie pasduct of aimed size. Primer set 14 is used for
the amplification reaction in these lanes. The distance between the
region corresponding to the sequence in the 3'-end side of the
primer on the extended strand of the primer and the region with
which the sequence in the 5'-end side hybridizes is 50 nucleotides
in the sense primers and 53 nucleotides in the antisense primers.
Thus, when the distance between the region corresponding to the
sequence in the 3'-end side of the primer on the extended strand of
the primer and the region with which the sequence in the 5'-end
side hybridizes becomes excessively large as in Primer set 5, it is
considered that the aimed amplification products were not obtained
because the folding efficiency of the sequence in the 5'-end side of
each primer is lowered significantly and the synthetic reaction
according to the invention hardly occurs.
As shown in Lane 7 of Figure 9, when Primer set 15 was
used; it-was-possible to obtain the aimed amplification product in a~

TP AQVAT ST OTT VU™
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15

20

25

30

.35

downstream of the 3'-end portion of the priner on a

strand 35 extended fromthe priner; ML3F2L13-0:
GIGTGAAATTGT TTGT TGTGTGGAATTGT T 39 (SEQ I D NO

29); ML3R2L13-0: TTCGCCAGCT GCGGECCTCTTCGCTATTAC

(SEQ ID NO 30). Priner set 16: a conbination of a

sense prinmer in which 5 after annealing of a sequence

pl eeztiom tirhe o 9@muisuties.odf dherlowesize( Bands, the band in the

i ti |t that | P

VARG b, 220 1 (i Tepe D, Hibabit, b S synthetic
5' ramation dé thellﬁlven):lk?rs hyb[jl di zed VVI t h a reglgon ;

tart ases ownstream.o '
oot | on PR 8y Sho iR 4 ARG T SR oriHigtire Y and Lanes
pr4ma|nd ananagmr@eneﬁ itrlwgs_ Ip@tsﬁffblehtaf totltﬂ:ftam the aimed
anneal,l S nce ace I.N e en
o oiiesin roglEE dnca PeacHEn tine 5 B Fiwtes wBen Primer
setetstl 6l AR, ?ﬁQ armrrzoam?wds@elitgewmﬂdwame%n@s the band
se nce.in e ner
o RS Racihuny 6t 2o D Bebfs abverptect PradushAt Ehesynthetic

ofrém;@nﬁrtﬁen@ﬁ,@rmmrpf the primer on a strand
extended from.the pri ML3F2L13- 6

TTTCCTGRET QAR GR ‘PT'@T@@@Ci%Pf RigHee 1D Hoyas possible

3lie dYdRRithe §;m6@C§ﬁﬁr tWCET%NnTA%e of 40
(S 0 1D NO 32\%{ ner set 17: combi nat n of
@UE?’Fn%rr MR E‘ﬁ" FHRer Sflcafi H@"Jsoﬂisé é Wf‘e'ow size

pl Baﬂdsl mhéhﬁaﬁd 1|¢'tﬁeSV|‘éﬂ1|@§? of ¢¥.1 780 by ?éﬁﬁrexpected product

%E Izi% caI o thg n Prinper set 14) to
a‘g ESY. éE‘?l IBNENSI0equence’ i n the
5 -end S\Aﬂﬁeﬂfthélﬁiﬁ'ééhce%ébé\tééﬁjltﬁ@dréglbh @b:’frégpﬁﬁdmg to the

starti nﬂsfrom t r eam of

ase
P EARNGR 1DHHIG3 R SiHeOk Ene I Mer ihdad Prgdeskstrand of
pr therprigiet éﬁdaﬂﬁeS«@gﬁ@npﬁviﬁF‘EWhlﬂhV\fﬂé%e@]ﬁeﬁke in the 5'-end

anne | I %r izes S|se uenﬁe gllgcl:?rin’lleq' 1t=,eht61% it |s (:oln5|dere§l that a
Iong reaction time is required because most of the sequence on a
template having the same sequence to which the next primer is to
be annealed remains as a double strand and the subseguent
annealing hardly occurs.

Also, when the distance between the region corresponding
to the sequence in the 3'-end side of the primer on the extended
strand of the primer and the region with which the sequence in the
5'-end side hybridizes is large as in Primer sets 6 - 11, it is
considered that a comparatively long reaction time is required
because the folding efficiency of the sequence in the 5'-end side of
each primer is lowered.

On the other hand, when the distance between the region
corresponding to the sequence in the 3'-end side of the primer on
the extended strand of the primer and the region with which the
sequence in the 5'-end side hybridizes is not excessively small or
excessively large as in Primer set 18, it is considered that the most
_efficient amplification can be performed_in_the invention.. . .




(22nmer: sequence identical to that in Primer set 14)
to the 30 tenplate and extension reaction, a sequence
inthe 5 -end side (13mer) i§l5hybri di zed with a
region starting from 13 bases “downstream of the
3'-end portion of the priner on a strand extended
fromthe priner; ML3F2L13-12:

TABA@EDIE A_TGTGTTGTGTGGAATTGTGAGCGGAT 35 (SEQ I D NO

70 ( s WG At Hbers G T BRI A S 3, the

seaﬁmltfredmprmdum ciwhidf t ererenriseliever otoal'mmjethaa highest
end. si de of

I fh :
P Attt afrcfey” Wi ideftad With { reiffiction, pozymes. A
5 teIrp! thgndoéwls Seaqtmﬁa!gﬂ)_c’fjure wme?ﬁe@ntaihedttime amplified
-en | ae . ).l ] 1 al
S Braguasr Porame with e Sef o5, désctifed T, PRample 1 was
podigextedfl witle #r réatricoivr @izyaﬁé MixdHndad1fit opottien of the
prlrrer and. a\?r;jantls nse Lmer in whic

D FEAtor B rEouRiAL cosftauaet; iy REngITfiEH iStodicts optained
Privied muﬂn(eﬂﬁ@t 1 B edesinised denBExaphpled 2 hads i digéstetrwith a

10 SotpaAlstiam, enrums B 480 4 igﬁ%%r%ﬁ 85 Bhe deagfion mixture

Wl Whieh regitamed @hélapﬂpliﬁ@@ Eodh@@@obtblwedtw&wmﬂfner set 18
gﬁppﬁgea iqé%'aﬁ'g@%,\,ﬁt#gg c&gggEeé’ with3 "R2ficSh enzyme Pst

GET OBT érl TolitleT GESEAGId T $ WeEQdaPrid@ out at a
35); L13- ;,83, E;CE%'_ GCACATGIGCGEECCTCTTCGECTATTAC
(S iresgy 375 fUHS: a conbination of a

15 Sense IOfEﬁléh 'gf%tr?@ @l@e%fcitoﬁ?f ghneRiresd Wasd subjected to
% ence placed |

troghgRHieeln dé%?l@é‘ﬁ'?\ﬁetﬁj% Aga}f&%n&g@pu{qgmred by
hétsédarﬂ#oﬁxt TAKARAT EBIO| ANC.3 StuSEs@"i Nnis  the

O BMIR;
;? Egms}qépgq d&nﬁggg EME)hﬁggé |szae'% S E)\t']\lnalr{ T:%L?r%s 11, 12
and 13. Sizes of fragments digested with respective restriction
20 enzymes which are speculated from the respective base sequences
are shown in the side of the electrophoretic photograms. It was
confirmed from the change of the most part of the undigested
bands into the bands having speculated sizes after digestion that
the aimed amplified products are obtained.
25
Example 5: Effects of a variety of melting temperature adjusting
agents
Amplification reaction was conducted with the addition of a
variety of melting temperature adjusting agents into amplification
30 reaction mixtures in order to examine the effects of the melting
temperature adjusting agents on amplification efficiency. In the
same manner as in Example 1, amplification of a human STS
DYS237 gene was attempted by using Human DNA (Clontech) as a
template. The primer used was Primer set 5 (SEQ ID NO: 9 and
35 SEQ ID NO: 10) which _showed the most preferred amplification

efficiency in Example 1.
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downstream of the 3'-end portion of the primer on a

strand 25 extended fromthe priner, and an antisense

primer in which after annealq&g of a sequence pl aced

in the 3 -end side of a priner ~ (22mer: sequence

identical to that in Primer set 14) to the tenplate

and extension reaction, a sequence in the 5 -end side
(13nrer) As'relasztmlrdnz:xdumt(QSaul)eg:rfo'h-lﬂ-Htlt (2Q v PHB.8), KCI

oL SNEERaSE" G0 g MR REL T ndriton 100 (0.1%),

lvncsmzm(ﬂ ﬂmwmmcwﬁ@rﬂ@ﬁﬁr@wmﬁm@@@@m t5€Qemplate

TRy 20 Bk A TerPeac e N R UEENGIAND RigLabs) was

%%rehﬁrremegn@ttea@ Ialaecnm Wedd @ deld mSachEhtmrom rof 100

iC after annea e ace

3' n%ndlﬁl% 8f H Do r?@f‘:%%é'b éel (@Dfﬂ h’ﬂgaroo 5 M

“‘@éttalﬁepﬁlmlée!‘orﬁﬁ?énﬂéé b?hid)% gﬂﬁdﬂd oflltdﬁ ) fﬁiﬁleéﬁh@htration
reactio uence in the end, si

hytAsAdded T bR @%'@gﬁowaaiawbﬁee@ 25502  Fat 80 minutes.
downst r gxfrepf alrhpltﬁcaﬁﬁﬁ PRebicBBNOf nikEund | s OfuBjected to
trand xtended fromthe prinmer, and an anti sense

pré lgetranhauesth 1arthe Saﬁﬂﬁe@ﬂﬂﬂ?"oﬁsd"s@f@é‘m@'@ Bl Resplts are

| Nsh R N3in ang'uﬁé deq 05 atn pres ™ reGpEeRve Fé\?flééeﬂﬁ?q:lgure 14 are
|d ntica| in Pr gr set 14) to the tenpla

%‘&’Pe‘ﬁbﬂ?ﬁ%ﬁ’@%‘ﬁ’f”%ﬁa dequence in the 5' -end SI de
10 (23ner) is hybridized with a region starting from
23 bases downstream of the 3'-end portion of the
prinmer on a strand extended fromthe prinmer;
ML3F2L23:
CTCGAATTCGTAATCATGGTCATTGT TGTGTGGAATTGTGAGCGGAT 15
(SEQ ID NGO 39); ML3R3L23:
CCCAACTTAATCGCCTTGCAGCAGTGCGEGCCTCTTCGCTATTAC (SEQ 1D
NO 40).
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A reaction mxture (25 pl) of Tris-HC (20 mM pH8. 8),

KCl 20

Triton X-100 (0.1%,
(100 pnol,
DNA pol ynmerase (8U; NEW ENG.AND Bi oLabs)

prepared, and incubated at 65C for 20 -

(10 MV,
dNTP (0,4

resp.), a tenplate

(NH4) 2504 (10 mM), MySO4 (2 M),

gI\IATTM

a priner
(0.05pg),

was
120 m nut es.

pai r
and Bst

A

5 Tdblpo7t i oExplamstion noktlaneswa$ sldohmplesietic potograms in

electro resis in 3% NuSi eve GIG Agar ose
( S Tir ed by _BMA: purchased from Takara Bio.lnc
" INuShey el" Memm@e regl sr@ﬁgératu:@ekmwmfs Biemplate
Resul ts \/ég %2 Figs. 9 and 10. Sanples 1in
riespect i a9 B},grp\gqn#&e figuresl are shown in the
floi | owi ngpNPebizesrarked (00 BB 14adEp! e 5: Expl anation
Oﬁ tanesiof—etectrophoretic photograns i gure 9
LiaAePr i rre@of & eRreaction Time (MAOYNEGDNA size
| 3/ker 2@5)5;4 IB@{lgﬁ{é 2Pr| msr set %ﬁeﬁgo 3Priner set
14¥es96 Per et—34Yes126-5Prter—ser—3+4Neo1t20
oiPti mer sé% f@Y@’samlCV@rl mer set 15¥B99098Pri ner set
1 eleO 15No120 10Pr t 16Yes20
1;I£L-i-aer 8% @&cé? 12P¢ i-er—set g@@eéuo 13P$isner sef
1660060 14N|0nmer set 17Yes20 15Pri pn2P0Oseg 17Yes40
1pBrimer! el oMty ©Y 10 ng

8 0.5 M Betaine 10 ng

9 4% Formamide 10 ng

10 10% Glyceroi 10 ng

11 None 10 ng

12 6% DMSO 1 ng

13 0.5 M Betaine 1 ng

14 4% Formamide 1ng

i5 10% Glycerol 1ng

16 None 1ng

17 6% DMSO None

18 0.5 M Betaine None

19 4% Formamide None

20 10% Glycero! None

21 None None

22 DNA size marker (20 bp ladder)

In Figure 14, the band in the vicinity of ca. 160 bp is an
amplified product expected by the synthetic reaction of the
invention. As apparent from Figure 14, when 100 ng of the
template DNA was used, the amplified products were obtained
irrespective of the presence or absence of the melting temperature
adjusting agents. On the other hand, when 10 ng of the template
DNA was used, the amplified products were obtained only in the

~ presence of the melting temperature adjusting agents. Moreover,



10

17Primer set 17No60 18Priner set 18Yes20 19Primer set
18Yes40 20Prinmer set 18Yes60 21Priner set 18No60 43

Tabl e 6: Explanation of |anes el ectrophoretic

photograns in Figure 10 Lanegglner | Tenpl at eReacti on

Time (mn.) 1DNA size marker (20 bp | adder) 2Priner

set 19Yes20 3Prinmer set 19Yes40 4Prinmer set 19Yes60

SRrhenr 1setg 10MNahe GEBmiplates EINROXes2WisEd,i the deinds of the

B L R S el A2 Bl ape of th

baneing tétrhﬁéréﬂiﬂ'@ Eﬁﬁlﬁﬁlﬁé agent@danﬂr wtledlmﬂyﬂﬁﬁé most
éﬁe ob to the ? tloa E no tenE ﬂb dw h
éE“E 2 50@ Anguramplifigdy Rredygty  Wete: Songyaed in the
Otﬁr@s@ﬁ@e' RdfaDMSOL i(@%Y | BE ehe Ithdltitiy a@riperdtife adjustmg
These products, however, was anplified product in
f ¥98M+ | adder which was 10 different fromthe product

of aimeqtsijge.pdlidvei Fedml4thé L@I%i/é-‘?:fesc‘i’itﬁed results that
anplification reaction in these Iane?KhThe di st anc

betpdificaHen eEfigigRCY oisr BEpERMEA LY Fhenadgiidor ek thﬁ melting
t "c%rﬁpefﬁt‘ﬂlré' ﬁ&;ﬁtlﬁdi‘%géﬁﬂﬂﬁcﬁnaé @N@@e%‘ﬁdnﬁé I fd¥inamide

prinoer and the regi on W th t e Se( uence

rprt Bévcmroéﬁe E?@éaaysﬂrum%ur%, QOan@r'é@Mad'Bé tirte ipyeferred
t | e
pr"m". TIRALR ERIdRALY (ROUPEISREY B SOdhBnasT DR
corresponding to the sequence in the 3'-end side of
the prinmer on the extended strand of




the primer and the region with which the sequence in
the 5 -end side hybridizes becones excessively large
as in Priner set 5, it is 20 copnsidered that the ained
anplification products were ndt? obt ai ned because the
folding efficiency of the sequence in the 5 -end side
of each prinmer is lowered significantly and the
synthetic reaction accordi pg Aigq&he invention hardly
occurs. As shown in Lane 7 of Figure 9, when Priner
set 15 was 25 used,-it-was-possible -to obtain-the

ai yred a'Wsﬂﬁ’og&@E'fBF sgfw Hégfza Qﬁ‘&ldﬁﬁﬁﬁ ?&ﬁb@n%ﬁtary to a

90 m nute sl ze
vi @angety nocleis. agich sgryenes k!’kpﬁact&mplﬁt@dmdefc tagéd, which

sy&gllpﬁjﬁ fﬁé‘%&éﬁﬁé‘o‘?f the invention. Further, as

anes and” 16 of Figure 9, and Lanes 54
anﬁa)s D@ﬂVFdl@lr@ prdMeirt corprigingi i st 3'-endaportins a sequence

C ot
o (B2 PR, FyEploes LRk lerch ] SACHACT AT Sl of the
o‘taﬂg@tl au/clﬁt(zactbdnmquemaebam inrkheh &'+didenoft watd sequence
0 bp tyed . S het.i
¢ e(AC T orf R BREDSWHIER ) Hviiales, “HiK "Torfipierpentary
Laslequenoe (FB@un_é 2 Seiqu ance pBasp@stiéion_tenl amtthien 5t+séde of said
C | . aa
o SEBARL H0Eeh U REBEY B BEA QRnle P
| ow si zein khedsbsemeebafdann interveningi sgauénca. béleen said
bp./ ed . Ar Cly O et cLi
SPAQuERCEXRBEEAnBLGNC 23 T HGo 208 1o 1.00,
r el wrhichrX elnotes tipet ouniteer o hasesdni saidhsedierce (Ac'), and
sSiI (e
o 92 hghte, PRTROrYel 1 SHAIESH, ShEhafh, ddffiqg by sao
5 seqdensesd Ajyand (B)esn itbestarget asidleicRadideseqeends, and
i s consigder I [ j ' .
Fequi r e e s,Blergite Sf AL IobERAIIA0 RedishRe hepypgn said
hasquenneSS(wmé) sugliéBe {)é WIﬁT(ch Y e Yhéxtin ghieneangs of -1.00
e I t
L ot R G ST YRRl st BRSids i gbove, anc
d| ¥t dm@teettheemmhen@@basesonrmdanmm@nmg sequence;
(b) providing a template nucleic acid;
(c) annealing said primer to said template nucleic acid and
synthesizing a complementary nucleic acid comprising the
complementary sequence of said target nucleic acid sequence by
primer extension reaction;
(d) hybridizing the sequence (B') positioned in the 5'-side of the
complementary nucleic acid synthesized in the step (c) with the
sequence (Bc) on the same complementary nucleic acid, thereby
allowing the portion of said sequence (A) on the template nucleic
acid to be single-stranded; and
(e} annealing another primer having the same sequence as said
primer to the single-stranded sequence (A) portion of the template
nucleic acid from the step (d) and conducting strand displacement
reaction, thereby displacing the complementary nucleic acid

. synthesized..in the step (c) by the complementary nucleic acid - -

newly synthesized with said another primer.



to the sequence in the 3'-end side of the priner on
the extended 25 strand of the priner and the region
with which the sequence in thqﬂ?'-end side hybridi zes
is large as in Prinmer sets 6 -~ 11, it is considered
that a conparatively long reaction tine is required
because the folding efficiency of the sequence in the
5'-end side of each primer is Iowered. 30 On the

other h e_di stance, het n the region

co Tespm ngp?ge%#ea%eoa@iﬂéetsn cﬁﬁ" 3{[! eWg'eg‘FH% the double-
t hetrandedr nodleit laei e xxtbdatest] diyr tHnel sbépt(leﬁ ipruseed gepdgtedly in
t ' ith which the sequence in the 5 -end side
h?ﬁfé g%@gdys not excessively small or excessively

large as in Prinmer set 18, it is considered that the

nogt 35.efficient anplificatign;: can .

be3per f o I PTPEEERAGLATENY 3R, Aaimekamierein dhe pteps (o), (d)
anphilf(eddamy cdried calttini andsothéprasbtendition3, the
anplified products which were believed to have the

hi ghest anplification efficiency were digested with

reﬂrictme ﬂmmt : aaéct)ﬂcnhgpoltéic_cm%mﬁ ti],g ﬁrﬂﬁ’ét ¥eiAn a DNA
m xture i ch _cont ai ne e i fied . products
obbaliBersse hadfnadtraid dSeliRmentapiti s mssis was
digested with a restriction enzyne Moll, a 1pl

oLtion the reaction.m xturge which contained the
D1 £ 1 chhe fsEse SHITIBG T BT oL, T i CopPricing a step

destr spathédizirnebal A wWath dagashedse thasdibtase when the
re tr&ﬁtéon eﬁ%én%WEStﬁﬁi% and a 1pl portion of the

reg%'?ﬁ ALSYCLR'E adifhile ntai ned the anplified

products obtained with Primer set 18 described in

Exanpl e 3, was digested with a restriction enzynme Pst

l . 8Di gesfh@rpw Sr%%‘iqrm'ﬁg&ﬁ’ aiVMds V\’/\'&%reéar%eeat%@ﬁ (c), (d)
at apd {E)reeatartedfol’in fitle présevice ofoabarEItiab t&®iperature
di ggstl on m xtr&rres was subjected to electrophoresis

in

T ARETETG Agar ose (nmanufactured by BMA;
purchased from TAKARA BIO INC.; "NuSieve" is the

regi ster trademark _of BMA). .Resuylts are shown in )

i dur eq 1€ BOCERY 800K RbS tor ARURnEn: WRATGE, Sae melting

W ténimrsaesie Vadjastingct agent is dimethyl sulfoxide, betains,
formamide or glycerol, or a mixture thereof.

8. The process according to claim 1, wherein the target nucleic
acid sequence in the template nucleic acid comprises non-natural
nucleotide(s). '

9. A process for amplifying a target nucleic acid sequence in a
double-stranded template nucleic acid, which comprises the steps
of:
(a) providing a first primer comprising in its 3'-end portion a
sequence (Ac’) which hybridizes a sequence (A) in the 3'-end
portion of the target nucleic acid sequence in the first strand of the
double-stranded template nucleic acid, and in the 5'-side of said
- sequence  (Ac) . a _sequence (B')__which. hybridizes the
complementary sequence (Bc) of a sequence (B) positioned in the




20 enzynes which are specul ated fromthe respective
base sequences are shown in the side of the

el ectrophoretic photogranms. It-was confirnmed fromthe
change of the nost part of thé%ﬂuhgested bands into
t he bands having specul ated sizes after digestion that
the ained anplified products are obtained. 25 Exanpl e

5:5'Ebidec b$ sHid assepuemty (#f) ol taidotdiggarenatiei€ acid sequence
ad‘}t\’ﬁst N agents Anplification reaction was conducted

addition of a variety of nelting tenperature
adj ust i rig abenabsente @fmﬁmfIrﬁé?V@ﬁunﬁ%écﬁﬁéﬁdé”between said

t ffect
maddvEeen6BFdane Wb My A isnin B8 aRaa f 41980 1.00,
efrh: wfh@m?(l géﬁgﬁé‘ﬁ thﬁmﬁn@gw[%ges% n'?; ?@H@eﬁ wence (Ac"), and
I.T1C
a{? eﬂsﬂege%yql?s 'Hg';"‘llllﬁFa DL&SFQI bt E¥h)region flanked by said
t esE @éigced DA eﬁms)lwﬂné@ﬁr&%ﬁa&@etaéd (cegudneedNand

9 and 35 SE‘F
t he_nostiN- Bgf BFQF@PWfl pnc AtesNening | sequeyCe rbetween said

ARG T e S T gl Lo
( 8Ol ofinwhick i‘o@nelo gve tamTsAME Meppingshas above, and
pry’ ”@én@?é:i ti&%?@@gﬁ% df%% E}\Eﬁp\%ﬁf%rg%ﬁbsé)%qu%@@e
pré?p)a aVI RE BehRBreRd PSR EORABEEING ia its’ 3'-end portion a
Mehed | a0c9f vﬂﬂ@hDwgbrﬂcﬁzgél'\fogeauﬁﬂceT%}:)h'iﬁ the 3'-end

eaction nm xtufe, 6%
fomﬁalﬁ!a@f e tavae) pusleic acidisrayence indheesecend strand of

W@%ﬁble@ﬁaﬁﬁéﬁ“?én“gﬁété W?H@l%ﬁz?dacfi‘ﬂ %flﬂr tﬂQ 5'-side of

m nutes. After a rcation, reaction mxtu

su%?' ct@%Q'ElﬁnCQOn&%):t @opﬁ@ﬁﬁgn&i‘l n(R'be \e'blﬁl‘l nmlmfrdaaes the
drpIehfertarfesdiend ?D é’%l.’l:é% $MD54Ro€ﬁiHHe%Pln the

|n res ectlverfanes In Fi
f oP "8lde §F Tfaﬁjﬂesequancaa(ﬁ%eom s@dptangati Buclsic | agidssaguence,

el weldrepor eti ¢ photograns in

in the absence of an intervenihg sequence between said
sequences (Cc') and (D"), (X - Y)/X is in the range of -1.00 to 1.00,
in which X denotes the number of bases in said sequence (Cc'), and
Y denotes the number of bases in the region flanked by said
sequences (C) and (D) on the target nucleic acid sequence, and

in the presence of an intervening sequence between said
sequences (Cc') and (DY), {X - (Y - Y)}/X is in the range of -1.00
to 1.00, in which X and Y have the same meanings as above, and
Y' denotes the number of bases in said intervening sequence;
(c) providing a double-stranded template nucleic acid consisting of
the first and second template nucleic acids;
(d) annealing said first and second primers to said first and second
template nucleic acids, respectively, and synthesizing the first and
second complementary hucleic acids comprising the
complementary sequence of said target nucleic acid by the primer
extension.reaction,. respectively;. . .
(e) hybridizing the sequences (B") and (D) posztloned in the 5'-side




Figure 14 LanesMelting Tenperature Anmounts of Tenpl ate
Adj usting Agents 1DNA size marker (20 bp | adder) 26%
DMSO100 ng 30.5 M Bet ai nel100 44% For mam del00 ng
510% d ycerol 100 ng 6Nonel00 76% DVSO10 ng 80.5 M
Bet ai ne1l0 ng 94% For mam del0 ng 1010% d ycerol 10 ng
11NonelO ng 126% DVMSOL ng 130.5 M Betai nel ng 144%

Foofihedérist rmnd Seeend yomp!bwggtawl\huelk_i@@clchﬁ%gg{he/smed in
ne 180,.5 M, Betai neNone 194% mam e 0

a DS, S 15 it Re kB Sotancat, KB R BHE $1 the same

I addmplelnerﬂ:la@‘yrrwdlélc bbiel, bapectiviehg a/m@ltnewb fclﬁmgmg the

d d
sy RPPEeDS FE.sad crrebres [ebCIaonapps! Biet fanshsecond
Fl mm‘@lét-’é nuktkiic h(?c@d@mt@f atshﬁglé SORIrRE, &R ctivelyisedd

Ef)arrpllflep products we tained, irrespective of

Rcel ghngsdifg.ang ?h@rrmﬁrsrrga\fleap e fane sequence

adagstsartg pEBNéIS 19N thee ShBRE-shrdied\Ngeqlente TRt Rfd (C)

teBBrtlons of the first and second template nucleic acids from the
step (e) and conducting strand displacement reaction, thereby
displacing the first and second complementary nucleic acids
synthesized in the step (d) by the complementary nucleic acids
newly synthesized with said another primers.

10. The process according-to claim 9, wherein the double-
stranded nucleic acids obtained by the step (f) are used repeatedly
in the step (e).

11, The process according to claim 9, wherein the first and
second complementary nucleic acids obtained as single strands by
the step (f) are used repeatedly as the second and first template
nucleic acids, respectively, in the step (d).

12.  The process according to claim 9, wherein the steps (d), (e)
and (f) are carried out in an isothermal condition.

13. The process according to claim 9, wherein a DNA
polymerase having strand displacement ability is used.

14. The process according to claim 9, further comprising a step
of synthesizing cDNA with a reverse transcrlptase when the
template nucleic acid is RNA,

15.  The process according to claim 9, wherein the steps (d), (e)
and (f) are carried out in the presence of a melting temperature
- adjusting agent... . .




10 DNA was used, the anplified products were obtained

only in the presence of the nelting tenperature

adj usting agents. Moreover, 483when 1 ng of the

tenpl ate DNA was used, the bands of the anplified

products were confirned only in the presence of the

mel ting tenperature adjusting agents, and ) )
pak@.i culTdre yprogessmascording: itectclaiandd Sef wihgrein the melting

a Y od eéq}:_q{'r d i 5 e i
DK%@%%%@% t#ée}ﬁjr?ér}ﬁ ng e_nﬂpeEE:lt gg@%ﬂ?hstﬂﬁ@ébn?ﬁams'
| tfoirmaraidevsdiycerl; o abobdudsedbereeld resul ts that
anplification efficiency is inproved by the addition

of the nelting tenperature adjusting agents such as
DNED)  befhe peocéss maapddintptoclging &rowherein ke target nucleic

re [ r.e, ul.ar :

o PealbBE af Y deRfblatEChRklsle Aol PREIRTIRAY ngp-natural
of niDbIBOLidegsCLAI MS 1. A process for synthesizing a

nucl eic acid conplenentary to a target nucleic acid
sequence in a tenplate nucleic acid, which conprises

ghleBsfjemf mjme@*a‘brmwﬁhﬁsizjngA arﬁuﬁeic;:]agm cemplenmentary to a
S AR AR ABi §86RERG iE0R, eniPltd, RIS A8, Bomprising
nuigl #isc3'aend pemu@lmcze,seqmmme' (Ae")Svhicludydfridized a sequence
ohf B EnetfSeha Rt of bk okt dilb B At HLf Eduthte, and in
|tOOEh'eé itmﬁge ie?fcwigi géqaiadee c(fg@piadseqleq?ee qa') M)hichchjnbridizes
e Bl R L sRrELERE e B4 Beplebl, BRE Hftoned i
(Ache Saweidé Bf)saif>éequérice (A) ion tihe tasgeienaileit.d10d tsequence,
iéoﬁ}@,{sln whi ch X denotes the nunber of bases in said

gl(Ac'), and Y denotes the nunber of bases in
t he regiim thearbseénioeg ©fi 8n feagueanasy (Foquwencd Byebmeen said

LS SEAks TAE hRa S, EE LTI ue M e 1 21586% 1.00,
( A whiod X denotéX the(Yumbén df Basesiin sdid semegenad (Ac'), and
'1Yo%enotes the number of bases in the region flanked by said
sequences (A) and (B) on the target nucleic acid sequence, and
in the presence of an intervening sequence between said
sequences (Ac') and (B'), {X - (Y - Y)}/X is in the range of -1.00
to 1.00, in which X and Y have the same meanings as above, and

Y' denotes the number of bases in said intervening sequence.

19. A kit for synthesizing a nucleic acid complementary to a
target nucleic acid sequence in a template nucleic acid, comprising
the primer according to claim 18.

20. A primer set for amplifying a target nucleic acid sequence in
a double-stranded template nucleic acid, which comprises:

(a) a first primer comprising in its 3'-end portion a sequence (Ac')
which hybridiies a sequence (A) in the 3'-end portion of the target
nucleic acid. sequence in the first strand of the double-stranded
template nucleic acid, and in the 5'-side of said sequence (Ac') a




to 1.00, in which X and Y have the sane neani ngs as

above, and Y' denotes the nunber of bases in said

i nterveni ng sequence; (b) proyding a tenplate nucleic
acid; (c) annealing said prinmer to said tenplate

nucl eic acid and synthesizing a conplenentary nucleic

acid conprising the conplenentary sequence of said

t sempuemie (8 valtich byhuidizes the pempenwniaryi sequence (Bc)

re [elph rh oi.zi t he € L [.t.0 d
5! Bl AR (58 S0 AP S eRES ) or
sysaiddsirget nucleiteadtiegequgnee, t Whigrein sequence (Bc) on
the sa c I y .pug) ei ' I i ‘
L he Soming B! SEERREL ofgh SfsfGbfing, e e said
gﬂqﬁh?ans: (A;:t)oab? (ﬁ'nﬁ(xgzv)/amem rEb\tt:::ora'le(rﬂg)se iaﬁndaﬂ)([)rtg 1.00,
st HERofEY e by B Bies 16 S0 Sdidsnge (), and
thedtlenpt@et ethmugdjmlﬁellaajfd blases ihetis¢ epegid)h'n dtaﬂ;ked by said
conductin an pl agenment eacti.on, .there
G ESaen T Thy i By R EiF Toraef BREIdE rit SkiiRhse, cand
inwlt he Siheﬁhé_cbr%slemct@ afo Bpi Mnh Yn@_usé@thengeizblegr\?r]een said
ne synt i 7€ S anot her, .pgi net. . e
oroedeer e SR R gt et o Tirevni Fehiuss Ginde of -1.00
st¥@anded, nnolvkich aCiathdowt hanedhey shhee shean(rys ias abede, and
[ SPEERR: nahdRnr il bekes Ty P10 (RSB G SR, anc
ca(is) e se¢bnidh primies otdrepringoimdiits @-erfd pineign & &xfuence
St tGh WhicH sbudizes A eajiehdd, 68 nSthd nE S8 SISt of the
actfgétngutieic! &ith deqlhignteein thepsecamd strabdpof ahe double-
hatrandter] Ehwirats Sucteid; aiHe Sunln 3ReTh LB 86 55Td sequence
ac¢Qedi ng tgeqienca 1{DWhewngdiight NeybiidRes( cthe (@omplenentary
t(g aﬁgpggg{éggjogg%i%%ﬁ%ﬁ egggitpgnead r|nr:i‘|tth'en%'-side of said
sequence (C) on said target nucleic acid sequence, wherein
in the absence of an intervening sequence between said
sequences (Cc") and (D), (X - Y)/X is in the range of -1.00 to 1.00,
in which X denotes the number of bases in said sequence (Cc"), and
Y denotes the number of bases in the region flanked by said
sequences (C) and (D) on the target nucleic acid sequence, and
in the presence of an intervening sequence between said
sequences (Cc") and (D"), {X - (Y - Y)}/X is in the range of -1.00
to 1.00, in which X and Y have the same meanings as above, and
Y' denotes the number of bases in said intervening sequence.

21. A kit for amplifying a target nucleic acid sequence in a
double-stranded template nucleic acid, comprising the primer set
according to claim 20.




7. The process according to claim®6, wherein the
nmelting tenperature adjusting agent is dinethyl
sul f oxi de, betains, formam de or glycerol, or a
m xture thereof. 8. The process according to claiml,
wherein the target nucleig/{g@cid sequence in the
tenpl ate nucl eic acid conprises non-natura
nucl eotide(s). 9. A process for anplifying a target
nucl ei ¢ aci d sequen j 0.0 e-stranded tenpl ate
nucl ei ¢ aci d, mhichgﬁ%wgpgég§‘ e steps of: (a)
providing a first prinmer conprising inits 3 -end
portion a sequence (Ac') which hybridizes a sequence
<110> @AXENn the 3" -end portion of the target nucleic acid
sequence in the first strand of the doubl e-stranded
tlemp! Bisfonpcl eic acid, and in the 5 -side of said
-sequence (Ac') a _ sequence (B') _ which- hybridizes
tiadunagaPhermaveat ycale§oenddd¢ Bc) of a sequence (B)
positioned in the 51 5 -side of said sequence (A) on
said target nucleic acid sequence, wherein in the

nce, of ,an .interveni Jen et ween said
<120>3E%E@§¢%§‘6%@1¥ﬁ5ﬁﬁ“¥ﬁﬂf?m%§%98V§ﬁﬁgis in the range of
-1.00 to 1.00, in which X denotes t’he nunber of bases
in said sequence (Ac'), and Y denotes the nunber of
<130>bg§@gzin the region flanked by said sequences (A) and
(B) on the target nucleic acid sequence, and in the
presence of an 'intervening sequence between said
sequences (Ac') and (B'), {X - (Y- Y )}/ Xis in the
<150>r Eh@d03f3L4¥ 760 to 1.00, in which X and Y have the
S | ngs as above, and Y denotes the nunber of
<151>bgﬂggqﬁﬁﬂiaid I nterveni ng sequence; (b) providing a
second prinmer conprising inits 3 -end portion a
sequence (Cc') which hybridizes a sequence (C) in the
<160>343end portion of the target nucleic acid sequence in
the second strand of the doubl e-stranded tenpl ate
nucleic acid, and in the 5 -side of said sequence

(Cc') a sequence (D) which hybridizes the
<170> Patentin Yor. 2.0

<210> 1

<211> 20

<212> DNA

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Primer

400> 1
geateccteat tttatgicca 20




conpl ementary sequence (Dc) of a sequence (D)
positioned in the 5'-side of said sequence (C on
said target nucleic acid sequence, wherein in the
absence of an interveni ng sequence between said
sequences (Cc') and (D),@ﬁg,- Y)/ X is in the range of
-1.00 to 1.00, in which denotes the nunber of bases
in said sequence (Cc'), and Y denotes the nunber of
. bases in the region flanked by said sequences (C) and
<Z11> ZQ» on the target nucleic acid sequence, and in the
sence of an interveni ng sequence between said
<212>§ uences (Cc') and (D), {X- (Y- Y )}/ Xis in the
I - o0 1.00, in which X and Y have the
<213 égﬁgﬁﬁgéki%ﬁgggggabove, and Y' denotes the nunber of
bases in said intervening sequence; (c) providing a
doubl e- stranded tenpl ate nucleic acid consisting of
<220> the first and second tenplate nucleic acids; (d)
anneal ing said first and second priners to said first
<223> dedcsiddon off dmpibicdahuRgBieBCHEITALET r especti vel y, and
synthesi zing the first and second conpl enentary
nucl ei ¢ acids conprising the conplenentary sequence
of said target nucleic acid by the priner extension
<400>j§eaction, respectively; (e) hybridizing the sequencesz0
B' positioned in the 5 -side 52 of the
caaccéqq@étggﬁg%gé%%nd conpl ement ary nucl ei ¢ aci ds
synthesized in the step (d) wth the sequences (Bc)
and (Dc) on the sane conplenentary nucleic acid,
<210>r&spectively, and thereby changing the portions of
sai d sequences (A) and (C) on the first and second
<211>t 8hpl ate nucleic acids into a single strand,

r ectively, and (f) a step of annealing another
<212>pﬁ§§ers havi ng the sane sequence as said prinmers to

th b 'Q%ﬁ ded sequence (A) and (C) portions of
<2Kbtﬁ§tf¢gg%Fan ggcond tenpl ate nucleic acids fromthe
step (e) and conducting strand di spl acenent reacti on,

thereby displacing the first and second conpl enentary
<220>ucl ei c acids synthesized in the step (d) by the

<223§:%g§L§?E??%ﬁr3% %%%% {éiaTCééﬁ%ence:Primer

<400> 3
aagtctetga tgtgeateet cattttatgt cca 33

<210> 4
<211> 33
<212> DNA

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Primer




new y synthesized with said another prinmers. 10. The
process according to claim9, wherein the doubl e-
stranded nucl ei c aci ds obtained by the step (f) are
used repeatedly in the step (e). 11. The process
according to claim?9, mhe%f'  the first and second
conpl enentary nucl ei ¢ aci ds” obt ai ned as single strands
by the step (f) are used repeatedly as the second and
first tenplate nucleic acids, respectively, in the
<400> dtep (d). 12. The process according to claim9,
wherejin the steps (d (e). and (f) are carried out i
agaaclggce §@@ﬁéﬁﬁﬁ@'@%ﬁﬁ%@%%ﬁﬁﬁT3. The process according tém
claim9, wherein a DNA polynerase having strand
di spl acenent ability is used. 14. The process
<210>Q§cording to claim9, further conprising a step of
synthesi zing cDNA with a reverse transcri ptase when
<211>td%e tenplate nucleic acid is RNA 15. The process
according to claim9, wherein the steps (d), (e) and
<212> (JNA are carried out in the presence of a nelting
temperature adjusting agent. 53 16. The process
<213> adrddddie i Heqesmgiem 15, wherein the mel ting
tenperature adjusting agent is dinethyl sulfoxide,
betains, formam de or glycerol, or a mxture thereof.
0 17. The process according to claim9, wherein the
<22 >target nucl eic acid sequence in the tenplate nucleic
<223>0Fd &b fSBPPS ESARGT B3 MIsahuentecPeiidrde(s) . 18. A
prinmer tor synthesizing a nucleic acid conpl enentary
to a target nucleic acid sequence in a tenplate
nucleic acid, conprising inits 3 -end portion a
<400>skquence (Ac') which hybridizes a sequence (A) in the
3'-end portion of the target nucleic acid sequence,
gtattaagts rtC%gﬁ%tC@i- %?ta@t@ﬁgfs&%a sequence (Ac') a sequence
(B") which hybridizes the conplenentary sequence (Bc)
of a sequence (B) positioned in the 5 -side of said
<210>¢duence (A) on the target nucleic acid sequence,

<211> 33
<212> DNA

<213> Artificial Sequence

<2200

<223> Description of Artificial Sequence:Primer

<400> 6

cactaagaac tcgeaaccca aaagcactga gta 33

<210> 7
<211> 33
<212> DNA

<213> Artificial Sequence




e ——— AT T S

wherein in the absence of an intervening sequence

bet ween said sequences (Ac') and (B'), (X - Y)/Xis
in the range of -1.00 to 1.00, in which X denotes the
nunber of bases in said sequence (Ac'), and Y denotes

the nunber of bases in tn@q@pgion fl anked by said
sequences (A) and (B) on t'He target nucleic acid

sequence, and in the presence of an intervening
sequence between said sequences (Ac') and (B'), {X -
(Y- Y)}Xis inthe range of -1.00 to 1.00, in
which X and Y have the sane neani ngs as above, and Y
<220> denotes the nunber of bases in said intervening

equence, 1 it for $irZhé® a nucleic acid
<223>iégﬁWﬁﬁ%ﬂ?éﬁ;Af%ﬁ§01%gr%%%@%§§Igic acid sequence in a
tenpl ate nucleic acid, conprising the priner

according to claim18. 20. A prinmer set for anplifying
<400> & target nucl ei c acid sequence in a double-stranded
tenpl ate nucleic acid, which conprises: (a) a first 33
gttcagfﬂa'ftlﬁeéagcha‘bmtsicagtﬁmtlgtscc}i -end portion a sequence
(Ac') which hybridizes a sequence (A) in the 3 -end
portion of the target nucleic acid sequence in the
first-strand ofthe__ doubl e-stranded tenplate nucleic
<210>a%id, and in the 5 -side of said sequence (Ac') a 54
sgquence (B') which hybridizes the conpl enentary
<211>s§guence (Bc) of a sequence (B) positioned in the

5nysi de of said sequence (A) on said target nucleic
<212>ag$% sequence, wherein in the absence of an

913 RFETMenh DB ev@anence bet ween said sequences (Ac') and
(B'), (X

- Y)/Xis in the range of -1.00 to 1.00, in
whi ch X denotes the nunber of bases in said sequence

(Ac'), and Y denotes the nunber of bases in the
<220x egi on flanked by said sequences (A) and (B) on the

target. nucl ej bl u i@y t he presence of
<223%YerhEHt SHi%gAigaﬁ%ﬁgg e mgg%ﬂggygr sequences (Ac')

and (B'), {X- (Y- Y)}/Xis in the range of -1.00

to 1.00, in which X and Y have the sane neani ngs as
<400Rpve, and Y denotes the nunber of bases in said

I nterveni ng sequence; .and 33
agcatcacta agacaaccca aaageactga gta

<210> 9
<211> 33
<212> DNA

<213> Artificial Sequence

220>

<293> Description of Artificial Sequence:Primer

<400> 9
catttgttea gtagcatcpt cattitatgt cca 33




(b) a second priner conprising inits 3 -end portion a
sequence (Cc') which hybridizes a sequence (C) in the
3'-end portion of the target nucleic acid sequence in
the second strand of the double- stranded tenpl ate
nucleic acid, and in the ?lfiide of said sequence
(Cc') a sequence (D) mhic/ ybri di zes the
conpl ementary sequence (Dc) of a sequence (D)
positioned in the 5 -side of said sequence (C) on
d8i d target nucleic acid sequence, wherein in the
ggsence of an intervening sequence between said
<21 guences (Cc') and (D), (X - Y)/Xis in the range of
5 hﬁAOO to 1.00, in which X denotes the nunber of bases
<212>; said sequence (Cc'), and Y denotes the nunber of
: « st Lon flanked by said sequences (C) and
<213>?@§?2thﬁe§§§#§g? nucl ei c acid sequence, and in the
presence of an intervening sequence between said
sequences (Cc') and (D), {X- (Y- Y )}/ Xis in the
<220>range of -1.00 to 1.00, in which X and Y have the
sane neani ngs as above, and Y' denotes the nunber of
<223> Mesesiphicmapl Amdéieiadi Spouragaelicider21. A kit for
anplifying a target nucleic acid sequence in a
doubl e-stranded tenpl ate nucleic acid, conprising the
400>p{'mer set according to claim20. 1/18 SEQUENCE
<4UU7 H'STI NG <110> RIKEN K. K. Dnaf or m Wakunaga .
' . p£420> Met hod for 3
Cttgc%ﬁ?‘gﬁécgﬁho@ﬁﬁ%ﬁ%gEci ds <130> 145062 <150> JP
2002- 314776 <151> 2002-10-29 <160> 43 <170> Patent
In Vet-. ? 0 <210> 1 <211> 20
<210> 11

<211> 30

210>

<212> DNA

<213> Artificial Sequence

<220>

<293> Description of Artificial Sequence:Primer

<400> 11
ggcatitgtt geatceteat tttatgtcca 30

<210> 12
<211> 30
<212> DNA

<213> Artificial Sequence

<2205

<223> Description of Artificial Sequence:Primer



<212> DNA <213> Artificial Sequence <220>
Description of Artificial Sequence:Prinmer <400> 1
gcatcctcat tttatgtcca 20 2..10>2 2/18 <211> 20

DNA <213> Artificial Sequence <220>

tificial Sequence:Prinmer 20 33
atcttgeage caacccasaa geactgagta

<210> 13
<211> 33
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Primer

<400> 13
tgtggcattt gttgeatect cattttatgt cca

210> 14

<211> 33

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Primer

<400> 14

aacatcttge agccaaccca aaageactga gta

<210> 15
<211> 36
<212> DNA

<212>
<223> Description
of Artificial Sequence:Prgngy <400> 2 caacccaaaa
gcactgagta <210> 3 <211> 31 <Z12> DNA <Z13>
Artificial Sequence <220> <223> Description of
Artificial Sequence:Primer <400> 3 aagtctctga
tgtgcatcct cattttatgt cca <210> 4 <211> 33

S <212> DNA
<400>jé13> Artificial Sequence <220> <223> Description of

30

33

33




3/ 18 <400> 4 agaactcgct ttacaaccca aaagcactga gta
<210> 5 <211> 33 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Priner
<400> 5 gtattaagtc tctgcatcct cattttatgt cca <210> 6

<211> 33 <212> DNA <213>¥ffgificial Sequence <220>
<223> Description of Artificial Sequence:Prinmer <400>
6 cactaagaac tcgcaaccca aaagcactga gta <210> 7 <211>

.33 . <212> DNA <213> Artificial Sequence 33 33 33 4/18
<213> dpppficiadBeaupB&&ri ption of Artificial Sequence: Primer

<400> 7 gttcagtatt aaggcatcct cattttatgt cca <210> 8

<220>

<223> Description of Artificial quuence:Primer

<400> 15
ttatgtggea ttigttgeat ccicattita tgteca 36

<210> 16
<211> 36
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Primer

<400> 16

cttaacatct tgcagecaac ccaaaagcac tgagta 36

<210> 17
<211> 42
<212> DNA

<213> Artificial Sequence

<2205

<223> Description of Artificial Sequence:Primer

400> 1T o |
ttacctitat gtegeatttg ttgeatecete attttatgtc ca 42




<211> 33 <212> DNA <213> Artificial Sequence <220>

<223> Description of Artificial Sequence:Prinmer <400>

8 agcat cacta agacaaccca aaagcactga gta <210> 9

33 <212> DNA <213> Artificial Sequence <220>

Descri ption of A«tificial%ﬁﬁguence:Priner <400> 9
ttatgt cca 33 33 33 5/18

catttgttca gtagcatcct cat
<210> 10 <211> 33 <212> DNA <213> Artifici al

Sequence <220> <223> Description of Artificial

Sequence: Pri mer <400> 10 cttgcagcat caccaaccca

aaagcactga gta <210> 11 <211> 30 <212> DNA <213>

<210> ABtificial Sequence <220>
<211> 42

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Primer

<400> 18

atttaactta acatcttgea gecaacccaa aagcactgag ta

<210> 19
<211> 45
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Primer

<400> 19
teattacctt tatgtggcat tigttgeatc cteattttat glcca

<210> 20

<211> 45

<212> DNA

<213> Artificial Sequence

<220>

<211>

42

45




223>

<400>

<223> Description of Artificial Sequence:Priner <400>
11 ggcatttgtt gcatcctcat tttatgtcca <210> 12 <211> 30
<212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence:Primer 33 30 6/18

<400> 12 atcttgcagc caaccngga gcactgagta 30 <210> 13
<211> 33 <212> DNA <213> i ficial Sequence <220>

<223> Description of Artificial Sequence:Prinmer <400>
13 tgtggcattt gttgcatcct cattttatgt cca s210> 14
Seswlpgson <1 2rtDNEieR13equance fAirdnar Sequence <220>
<223> Description of Artificial Sequence:Prinmer <400>
14 aacatcttgc agccaaccca aaagcactga gta <210> 15

E%ll> 36

aagatttaac ttaacatctt gcagccaacc caaaagcact gagta 45

<210>
<211>
<212>
<213>

<220>
<223>

<400>

21
48
DNA

Artificial Sequence

Description of Artificial Sequence:Primer

21

cagteattac ctttatgtgg catttgtige atccteattt tatgtccea 48

<210>
<211>
212>
<213>

<220>
<223>

<400>

22
48
DNA

Artificial Sequence

Description of Artificial Sequence:Primer

22

aagaagattt aacttaacat cttgcagcca acccaaaage actgagta | 48

<210>
211>

23
33




<212> DNA 33 33 7/18 <213> Artificial Sequence <220>
<223> Description of Artificial Sequence:Prinmer <400>

15 ttatgtggca tttgttgcat cctcatttta tgtcca 36 <210> 16
<211> 36 <212> DNA <213> Artificial Sequence <220>

<223> Description of Artifyggal Sequence: Primer <400>
16 cttaacatct tgcagccaac ccaaaagcac tgagta <210> 17
<211> 42 <212> DNA <213> Artificial Sequence <220>

23> Description of Artificial Sequence:Priner 36
2> Mﬂbo> 17 tta.cctttat gi,,ggcatttg ttgcatcctc

o SN e L1020 10 a1 s < ow

Sequence <220>

<220>

<223> Description of Artificial Sequence:Primer

400> 23
attegattee gtttacgegt ctegaatgga ata 33

<210> 24
<211> 33
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Primer

<400> 24
ctanategaa tegtcattge attectitee att 33

<210> 25

<211> 36

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Primer

<400> 25




<223> Description of Artificial Sequence:Priner <400>
18 atttaactta acatcttgca gccaacccaa aagcactgag to 42
<210> 19 <211> 45 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Pri mer <400> 19 gZ? tacctt tatgtggcat
ttgttgcatc ctcattttat gt& 210> 20 <211> 45 <212>
DNA <213> Artificial Sequence 45 <220> 9/18 <223>
Description of Artificial Sequence: Priner <400> 20
gacattggahticeabitaceaskigicseaty@8aebhace caaaagcact gagta 45 56
<210> 21 <211> 48 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial
210> ?gquence:Priner <400> 21 cagtcattac ctttatgtgg
tttgttgc atcctcattt tatgtcca 48 <210> 22 <211> 48

211> 362> DNA
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Primer

<400> 26
gaactaaatc gaatggtcat tgecattectt tccatt 36

<210> 27
Q211> 48
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Primer

<400> 27
cgactctaga ggateccegg gtactgtist gtegaattgt gagegzat 48

<210> 28
<211> 47
<212> DNA

<213> Artificial Sequence




220>

223>

<400>

<213> Artificial Sequence <220> <223> Description of
Artificial Sequence:Prinmer <400> 22 aagaagattt
aacttaacat cttgcagcca acccaaaagc actgagta 48 <210> 23
<211> 33 10/ 18 <212> DNA <213> Artificial Sequence
<220> <223> Description,qf tificial Sequence:Prinmer
<400> 23 attcgattcc gttt&géé t ctcgaatgga ata 33 <210>
24 <211> 33 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:Priner
<400> 24 ctaaatcgaa tggtcattgc attcctttcc att <210> 25
<211> 36 < > . < > Artificial Sequence <220>
QQQ@QP&@%‘}%%FB&%&%@%%@% r8uence: Pri mer 33
<400> 25 gacattcgat tccgtttacg ggtctcgaat ggaata 36
<210> 26

28

acaacgtcgt gactgggaaa accctgtgeg ggectetteg ctatiac 47

210>
211>
<212>
<213>

220>
223>

400>

29
37
DNA

Artificial Sequence

Description of Artificial Sequence:Primer

29

gtgtgaaatt gtitgttgtg tggaattgte ageggat 37

<210>
<211>
<212>
<213>

<220>
223>

400>

30
35
DNA

Artificial Sequence

Description of Artificial Sequence:Primer

30

ttegecaget ggegigegeg cctetieget attac 35

<210>

31




<211> 36 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence:Prinmer <400>
26 gaactaaatc gaatggtcat tgcattcctt tccatt 36 <210> 27
<211> 48 <212> DNA <213> Artificial Sequence <220>
<223> Descri ption of A«tiiéékﬁl Sequence: Pri mer <400>
27 cgactctaga ggatccccgg gttgt gtggaattgt
gagcggat 48 <210> 28 <211> 47 <212> DNA <213>
Artificial Sequence 12/18 <220> <223> Description of
<211> &tificial Sequence:Primer <400> 28 acaacgt cgt

3% t gggaaa accctgtgcg ggcctcttcg ctattac 47 <210> 29
<212> BPB1>737 <212> DNA <213> Artificial Sequence <220>

223%z. Description of Artificial Sequence:Prinmer <400>
<213>§g%éfﬁp§§ag?1H5¥?tgttgtg tggaattgtg agcggat 37

<220>

<223> Description of Artificial Sequence:Primer

<400> 31
tttectgtet gaatgttgte tggaattglg ageggat 37

<210> 32
<211> 35
<212> DNA

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Primer

<400> 32
cecectticg ccagigegegg cetetteget attac 35

<210> 33
<211> 37
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Primer




<210> 30 <211> 35 <212> DNA <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Pri mer <400>.30 ttcgccagct ggcgtgcggg
cctcttcget attac 35 <21.0> 31 13/18 <211> 37 <212>
DNA <213> Artifici al SeqﬁEZig <220> <223> Descri ption
of Artificial Sequence: Pri <400> 31 tttcctgtgt
gaatgttgtg tggaattgtg agcggat <210> 32 <211> 35
<212> DNA <213> Artificial Sequence <220> <223>

<4(0> Bescription of Artificial Sequence:Prinmer <400> 32
cccectttcg ccagtgce cctcttcget attac <210> 33 <21

tagctgibtc @EE&“‘%@NA gg@g%%g}& PBCB3Al Sequence <220> <223> 3
Description of Artificial Sequence:Priner 37

<21 34

<211> 35
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:Primer

<400> 34
agcacatcee cctgtecggg cetetteget attac 35

<210> 35
<211> 37
<212> DNA

<213> Artificial Sequence

<220>

<223> Deseription of Artificial Sequence:Primer

<400> 35
tgetcatage tgttgttegte tggaatigty ageggat 37

<210> 36
<211> 35
<212> DNA

<213> Artificial Sequence




<220>
223>

<400>

35 14/ 18 <400> 33 tagctgtttc ctgtgttgtg tggaattgtg
agcggat 37 <210> 34 <211> 35 <212> DNA <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence:Prinmer <400> 34 agcacatccc
cctgtgcggg cctcttcgcet attgz 210> 35 <211> 37 <212>
DNA <213> Artificial Squ é <220> <223> Description
of Artificial Sequence:Primer <400> 35 tggtcatagc
tgttgttgtg tggaattgtg agcggat <210> 36 <211> 35
<212> DNA <213> Artificial Sequence 35 37 15/18 <220>
<223> Description of Artificial Sequence:Prinmer <400>
36 ccttgcagca catgtgcggg cctcttcget attac <210> 37

Description of Artificial Sequence:Primer

36

cecttgeagea catgtgegge cetetteget attac 35

<210>
211>
<212>
<213>

<220>
223>

<400>

37
37
DNA

Artificial Sequence

Description of Artificial Sequence:Primer

37

taatcatggt cattgttigtg tggaattgig agceggat 37

<210>
<211>
<212>
213>

<220>
<223>

<400>

38
35
DNA

Artificial Sequence

Description of Artificial Sequence:Primer

38

tegeettgea geagtgegeg cetetteget attac 35




<210>
211>
<212>
<213>

<220>
<223>

<400>

ctcgaattcg taatcatggt cattgitgtg tggaatigtg ageggat

<Z210>
<211>
212>

<2 13>

<220>
<223>

<400>

<211> 37 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence:Prinmer <400>
37 taatcatggt cattgttgtg tggaattgtg agcggat <210> 38
<211> 35 <212> DNA <213> Artificial Sequence <220>
<223> Descri ption of A«tiﬁ%ﬁial Sequence: Pri mer <400>
38 tcgccttgca gcagtgcggg t*¢ttcget attac 35 37 35
16/ 18 <210> 39 <211> 47 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial
Sdquence: Primer <400> 39 ctcgaattcg taatcat ggt
cattgttgtg tggaattgtg agcggat 47 <210> 40 <211> 45
12> DNA <213> Artificial Sequence <220>

DNA

Artificial Sequence

Description of Artificial Sequence:Primer

39

40
45
DNA

Artificial Sequence

Description of Artificial Sequence:Primer

40

cccaacttaa tegeetigea geagtgeggeg cetetteget attac

<210>
211>
<212>
<213>

<400>

41
140
DNA

Homo sapiens

41

47

45

agcatcctca ttttatgtce aacatcagag actiaatact gaacaaatgc cacataaagg 60




<223> Description of Artificial Sequence:Priner <400>
40 cccaacttaa tcgccttgca gcagtgcggg cctcttcecget attac
45 <210> 41 <211> 140 <212> DNA <213> Honpo sapi ens
<400> 41 agcatcctca ttttatgtcc aacatcagag acttaat act

gaacaaat gc cacat aaagg 60 ﬂf]%ﬁ t aat gact gt t gaagaagat
ttaacttaac atcttgcagc atcactaaga actcgcttta 120
tactcagtgc ttttgggttg 140 <210> 42 <211> 240 <212>

DNA 13> Ho [ 2 221 222 4
taatggigéi ﬁ"%\aﬁ>g§&gﬁ={[kno ﬁg&%@%g:azt@%égg% @3@5 %?&égafgqﬁigéggtéa %)20
tactc%éﬁ%??gﬁg%gg{ﬁ%aatggaa t gcaat gnaa cggaat cgaa 60 140

t aat gcaa tgcaaaaaca tggaatccaa
aatcattgac tggaaaggct 120 gggtgtcgaa aggaattgac
t ccaat ggaa tggaatcgaa tggaat ggaa gt gaat agaa 180
<210> tpgaact aaa tcgaat ggaa tggaattgat aggaacggaa tggaaaggaa
tgcaatgatt 240 <210> 43 <211> 300 <212> DNA <213>
<211> A40i fici al Sequence <220> <223> Description of
Artificial Sequence: Phage vector <400> 43
<212> DNA

<213> Homo sapiens

<220>
<221> unsure
222> (48)

<223> n is unknown

<400> 42

getacgggte tcgaatggaa taaaaatata tggaatggaa tgcaatgnaa cggaatcgaa 60
tgteatagaa tgltaatgcaa tgeaaaaaca tggaatccaa aatcattgac tggaaagget 120
ggegtegtegaa aggaattgac tccaatggaa tggaatcgaa tggaalggaa gtgaatagaa 180
tegaactaaa tegaatggaa tggaattgat aggaacggaa tggaaaggaa tgcaatgatt 240

<210> 43
<211> 300
<212> DNA

<213> Artificial Sequence

220>

<223> Description of Artificial Sequence:Phage vector

<400> 43
Qnatcattag geaccccageg ctttacactt tatgetteeg getegtatgt tgtgtggaat 60




ei nctca. ttag gcaccccagg ctttacactt tatgcttccg
gctcgtatgt tgtgtggaat 60 18/ 18 tgtgagcgga taacaatttc
acacaggaaa cagctatgac catgattaCg aattcgagct 120
cggtacccgg ggatcctcta gagtcgacct gcaggcat gc aagcttggca

ctggccgtcg 180 ttttacaaqﬁ%gggtgactgg gaaaaccctg
gcgttaccca acttaatcgc cttg cac 240 atcccccttt

cgccagct gg cgtaat agcg aagaggcccg caccgatcgc ccttcccaac
tgtgag%gég taacaatttc acacaggaaa cagctatgac catgattacg aattegaget 120
cgglaccege ggatecteta gaglegacet geaggeatge aagettggea ctggeegteg 180
ttttacaacg tegtgactgg gaaaaccctg gegttaccea acttaatege cttgeageae 240
atccecettt cgecagetgg cgtaatageg aagaggeccg caccgatege cetteccaac 300




