, CDEFGHI Je3eGyGvrrs| {@8x6T ~ 201 1 1 F E B 2005 ( 1) Preparation of RNA
*166166* RATr1264.7 cells (ATCC TIB 71) were suspended in Dul becco's

modi fi ed Eagl e's nmedi um (Bi o Wi ttaker) containing 10~ fetal calf serum
(G bco) at a concentration 5 of 1.5 x 105 cells/ml. 5, nl of th&ESudensi on
was added to each well of a 6-well nicrotioar plate and the plate was

i ncubated at 37 C overnight in the presence of 5 o C02 m mm
ug/ M sol ution of |ipopolysaccharide (LPS, Sigma) in watejmm@ Iﬂ mmul f a
1000 UM solution of 10 interferon-Y (IFN-y, Genzynme Techne ddater were
added to the well. The(lpl &mmasatimubaf ekNAor additional 4 hotif€® An RNA
was then prepared fromthe cells using RNeasy Mni Kit (Q agen, 74104)
according to the instRIIGONS atkatbed(ATCE heIki t7.1)Aswareegatidpendadtigl , a
group to which LPS or 15 IFN-Y was not added was provided. A cDNA was

prepared by Dultwatd'ng 66hodi fdfeca Nibalglree scontaidiiurg 3 (B4 0Of Whﬁttﬁkér%
prepared RNA, 10 mMtris-hydrochloride buffer (pH8 . 3) , 50 MM K

MC 2, 1 nMceadhaiefirdNTRs: A80apmehl16f seandomdiip®y)s, a0z U-ghcéfltration
Ri bonucl ease Inhibitor (Takara Shuzo) and 15 U of Reverse Transcriptase XL

(AW) (Takand Shez®) 170° 3eC1kom1l0 B mit esf t42C d@spdnbosk wRd LhgBq99G for
5 minutes for inactivating the enzyne using a thernmal cycler (GeneAmp PCR

Syst em 9600 eadppluer] Boesyst @npa 1l 2hiBrorere NS and NSE haw ngr nucl goti de
sequences 11 FEB 2005
~incubated at 37°C overnight in the presence of 5% CO,. 50
pl of a 100 ug/ml solution of lipopolysaccharide (LPS,
Sigma) in water and 50 pl of a 1000 U/ml solution of
10 interferon-y (IFN-y, Genzyme Techne) in water were added to
the well. The plate was incﬁbated for additional 4 hours.
An RNA was then prepared from the cells using RNeasy Mini
Kit (Qiagen, 74104) according to the instructions attached
to the kit. As a negative control, a group to which LPS or
15 IFN-y was not added was provided.
| A cDNA was prepared by incubating 60 upl of a
mixture containing 3 pg of the thus prepared RNA, 10 mM
tris-hydrochloride buffer (pH 8.3), 50 mM KCl, 5 mM MgCl,,
1l mM each of dNTPs, 150 pmol of random 6émers, 60 U of
20 Ribonuclease Inhibitor (Takara Shuzo) and 15 U of Reverse
Transcriptase XL (AMV) (Takara Shuzo) at 30°C for 10
minutes, 42°C for 1 hour and then 99°C for 5 minutes for
inactivating the enzyme using a thermal cycler (GeneAmp PCR
SYstém 9600, Applied Biosystems).

25 Primers NS5 and NS6 having nucleotide sequences

AT

*G00002*



202 represented by SEQ I D NCS: 92 and 93 were synthesized based on the
nucl eot { de sequence of the nRNA for nouse inducible NO synthase (iNCS)
Furthermore, primers NS3 and NS4 for PCR represented by SE % NOS: 88 and
89 were also 5 synthesized. 50 ul of a mixture containing 5 ﬂﬁ@lﬂ@%ch of
the prinmers NS5 and NS6, 1 ul of the cDNA288l ution synthesized as descri bed
above (corresponding to 50 ng of the RNA) or a 10-, 100-, 1000- or
10000-fold dilution with water thereof 10 as a tenplate, 0.5 nM each of
dNTPs, 32 nM HEPES- pot assi um hydr oxi de buffer (pH 7.8), 100 nM pot assi um
acet ate, 4. Cepveseghiesi ly R atl, NOSO2% BSA, SB%WRNRO, s tn tH&61 tigd obaPéd
RNase H and 0.66 U of BcaBEST DNA pol ynerase was incubated at 60C for 1
hour in a ther e oywstlentiide seqeérde 16fsael eRNAerdstmoeske bynflueepleg at
-20C until analysis. On the other hand, a PCR was carried out as a control.
50 ~1 of a Neactyrdrhasest enN@ONt ai Hury Helrmprd, epeimef st g 3prantenss NS8oand
NS4, 1 ul of the cDNA solution (corresponding to 50 ng of the RNA) or a
10-, 100-, PQBO2Geprekfi:d ol di $Ehi onpwi Noswater drter e, Hetd 05138 X
Ex Taq buffer (Takara Shuzo), 1.25 U of TaKaRa Ex Taq pol ynerase (Takara
Shuzo) sand @yathMseaely.of dNTPs was reacted using a thermal cycles. The
programwas as follows: 1 cycle of 94C for 2 mnutesl 35 cycles of 94C 25

for 30 seconds, 55C fan 3Q secends..antd o/ 2orftdiBthg 54 1phEB 2988 203the

seconds; and 1 cycle of 72C for 5 m nutes. The reacted
primers NS5 and NS6, 1 pl of the cDNA solution synthesized
as described above .(corresponding to 50 ng of the RNA) or a
10-, 100-, 1000- or 10000-fold dilution with water thereof

10 as a template, 0.5 mM each of dNTPs, 32 mM HEPES-potassium

hydroxide buffer (pH 7.8), 100 mM potassium acetate, 4.0 mM

o°

magnesiuﬁ acetate, 0.01% BSA, 1% DMSO, 0.0156 npg of Pfu
RNase H and 0.66 U of BcaBEST DNA polymerase was incubated
at 60°C for 1 hour in a thermal cycler. The reacted
15 samples were stored by freezing at -20°C until analysis.

On the other hand, a PCR was carried out.as a
control. 50 pl of a reaction system containing 50 pmol
each of the primers NS3 and NS4, 1 pl of the cDNA solution
(corresponding to 50 ng of the RNA) or a 10-, 100-, 1000-

20 or 10000-fold dilution with water thereof, 5 ul of 10 x Ex
Tag buffer (Takara Shuzo), 1.25 U of TaKaRa Ex Taq
polymerase (Takara Shuzo) and 0.2 mM each of dNTPs was
reacted using a thermal cycler. The program was as

follows: 1 cycle of 94°C for 2 minutes; 35 cycles of 94°C

25 for 30 seconds, 55°C for 30 seconds and 72°C for 30



sanples were stored by freezing at -20C until analysis. 5 ul each of the
reactiop mxtures ( I CAN or PCR) was anal yzed by el ectrophoresis on 3.0%
agaroselgel. The 5 results are shown in Figure 12. Figure 12 1shc200bhe
results of the detection of i NOS gene according to the | CAN using Pfu RNase
H or the PCR Lane 1: a lane for 100 by DRA3l adder marker; |ane 2: the
10000-fold dilution of the negative control cDNA; |ane 3. the 1000-fold
dilution of 10 the negative control cDNA;, |lane 4: the 100-fold dilution of
t he negative control cDNA; lane 5: the 10-fold dilution of the negative
control cDNA&edcawss 6:andelomygilmalosolaf Cofcaf 3 heinegaki.ve Tiont rebctBNA,

| ane 7: the 10000-fold dilution of the cDNA fromthe group with the

addi ti on of skR®lasd wkkd Ftofed dne Breddiend 000-+20 tC duhui i oanaiyshe. cDNA
fromthe group with the addition of LPS and IFN-y; lane 9: the 100fold
dilution of the cDNA fi qumi téeclgr ofiptiiet reblne iatdintiixumads LPEANdot FRER)

| ane 10: the 10-fold dilution of the cDNA fromthe group with the addition

of LPS and kN ‘¥nalngzdédney2@ 1ttt ridhpdocateisgisnadn s8Il 0t i agaebskheyeaDNA frem
the group with the addition of LPS and IFN-y. As shown in Figure 12, the

anpl i fiscat i @espladuchgenwesRowhselyed ifqirdothr .of tiegd £AN 1and shbesPCRaenl y
when the cDNA prepared fromcells treated with LPS and | FN-y was 25 used as

a tenpl at e. reefnlithe JfCAMe tda ddCr&aser i 1N0S @éde HdcEERI2095t0 the ICAN

using Pfu RNase H or the PCR. Lane 1: a lane for 100 bp

DNA ladder marker; lane 2: the 10000-fold dilution of the

negative control cDNA; lane 3: the 1000-fold dilution of

10 the negative control cDNA; lane 4: the 100-fold dilution of

the negative control cDNA; lane 5: the 10-fold dilution of

the negative control cDNA; lane 6: the original solution of

the negative control cDNA; lane 7: the 10000-fold dilution

of the cDNA from the group with the addition of LPS and

15 IFN-y; lane 8: the 1000-fold dilution of the cDNA from the

group with the addition of LPS and IFN-y; lane 9: the 100-

fold dilution of the cDNA from the group with the addition

of LPS and IEFN-y; lane 10: the 10-fold dilution of the cDNA

from the group with the addition of LPS and IFN-y; and lane

20 11: the original solution of the cDNA from the group with

the addition of LPS and IFN-v.

As shown in Figure 12, the amplification products

were observed for both of the ICAN and the PCR only when

the cDNA prepared from cells treated with LPS and IFN-y was

25 used as a template. For the ICAN, the increase in ‘



anplification product was observed using the 1000-fold dilution of the
cDNA. For the PCR, the increase in anplification product was observed using
the 1003fold dilution of the cDNA. 5 Exanpl e 15 (1) Qi gonucy gl primers
4 and 5 represented by SEQ I D NOS: 90 and 91 were synt hesi zed based on the
nucl eoti de sequence of A DNA. The ol i gonuéPdotide priner 4 is a sense
primer having 75% of a GC content. The 10 ol igonucleotide priner 5is an
antisense priner having 80% of a GC content. 10 ul of a reaction system
contai ning 120 prnol each of the primers 4 and 5, 2 ul of a 0.05%

propyl enedi ampdd fdslaftiicoon @nodpdl®ing wefs aocberpivate wadneathe5 dénatdoed at
98C for 2 mnutes, and then rapidly cooled on ice to anneal the priners to
t he tenpl at ¢1lTite oPCRofr odbhet ¢DBAS bp)Faur ifhed REH NG tAepr de@2ease in
described in Exanple 2 was used as the tenplate. (2) After annealing, 40 ul
of a m xtur em@Q iddmtadiinimn g dx@RbctrMeach absaNI®$, d42ihgnmVkBeci neop@bagsi um
hydr oxi de buffer (pH 8.3), 5.0 mM magnesi um acetate, 0.0125% BSA, 1.25%
DMSO, 0.5 uldidfutTler roodt agee reDNAJ ma RNase HII (0.58 ug/m) and 2.2 U of
BcaBEST DNA pol ynerase was added to the m xture to carry out the | CAN at

60, 6550r 25 70C for Eswple 33l each of the reaction m xtures after

205 11 FEB 2005 the I CAN was confirnmed by el ectrophoresis on 3. 0o agarose

gel . The results are showolfgEhgyleotdeFipgun k3 shaws theregsukbarel the
| CAN using Thernotoga maritima RNase HII. Zane 1: nol ecul ar wei ght marker

(100 bp) ; bgnes2g rEmctiosn 99 tgRAnerst Ureref 60fthkaNged’ KLIEHT Jh the
tenperature of 65C, and | ane 4: reaction tenperature of 70C. As shown in

Figure 13, hhelamplidd Griguahdy Qouct s . | nties es1i YR8 PLSEE MedpEoRethg
respective reaction tenperatures.: 10 Exanple 16 (1) Anplification of a

fragment aCQ@rdhngséﬁséhepigﬁékUSEQ@iﬁ?Fmig@rQQPCQaa%x? plale The

(al kal i denatured) was exam ned. 1 ~1 of a solution containing 10 fg to 10
pg of 13 tenphabenakd ebtuldedlpLife N HNaOH war @ JH G kb ﬁﬂﬂﬁéﬁeﬁ Thg gbxyture
was i ncubated gt 37C for 5 rlrginut es to denature t he terg) ate. The 5 8b
PCR-anplifig¢d btNgE ¢cONALLF41 bp) purified using Suprec02 (Takara Shuzo) as
described in Exanple 13 was used as a tenplate. Each of the denatured

tenpl ates was neutralijzed,usb2g o Wbati8nd NG éZn'EIaining 120 pmol
each of the primers 4 and 5, 2 upl of a 0.05%
propylenediamine solution and 10 ng of a template was heat-
15 denatured at 98°C for 2 minutes, and then rapidly cooled on
ice to anneal the primers to the template. The PCR product
(1005 bp) purified using Suprec02 as described in Example 2

was used as the template.
(2) After annealing, 40 pl of a mixture
20 containing 0.625 mM each of dNTPs, 42.5 mM Bicine-potassium
hydroxide buffer (pH 8.3), 5.0 mM magnesium acetate,
0.0125% BSA, 1.25% DMSO, 0.5 pl of Thermotoga maritima
RNase HII (0.58 pg/ml) and 2.2 U of BcaBEST DNA polymerase
was added to the mixture to carry out the ICAN at 60, 65 or

25 70°C for 1 hour. 3 pl each of the reaction mixtures after



20 of a reaction m xture containing 50 pnol each of the primers NS1 and
NS2, 0.5 nM each of dNTPs, 32 nM HEPESpot assi um hydroxi de buffer (pH 7.8),
100 nwfbotassiun1acetate, 4.0 nmM magnesi um acet at e, 0.01%)%§£,§I. DVBO
0..0156 ug of Pfu RNase H and 0.66 U of BcaBEST DNA 25 poly f' e“Was t hen
added thereto. The m xture. was , 1 126¢&B 2005 206 incubated at 60C for

1 hour in a thermal cycler. 5 ul each of the reaction m xtures was anal yzed
by el ectrophoresis on 3.0% agarose gel. The results are shown in Figure 14.
Figure 14 shows the results of the ICAN 5 using an al kali-denatured

tenpl ate. L&he IIZCATblezsl apnfigrgkt nar keteddbfpbpresianen2:3 1% fggafosde
tenplate; lane 3. 100 fg of the tenplate; lane 4. 1 pg of the tenplate; and
| ane 5: 10 pglof (e twmpildte.ars shown in Figure 14,. tim qamificatdéws
product 10 was clearly increased using 1 pg of the tenplate. Exanple 17 (1)
Ampl i fi cati theokeauDhla brfagimentI Cadc arsdirmng The drtver ddGANM AV THhiond Rienad Wing a
tenpl ate was exam ned. Priners NS5 and NS6 represented by SEQ I D NOCS: 92 and

93 15 were uamd as mdlenslarlheeigpl abekas pLOPabed ;i napean! erd3-wasny used
as a tenplate DNA. 50 ul of a reaction mxture containing 10 fg to 100 pg

of thesStenptaingeettwaten ff (g0 a negahé ve: CoBEERL onSQ chRIr836R ofr the ¢,
primers NS5 and NS6, 0.5 nM each of dNTPs., 20 32 nmM HEPES- pot assi um

hydr oxi de bahfierabpH47. 8kactQ@nm SYupe aeetaie;, 4.0 mM magnesi um
acetate, 0.01% BSA, 1.0% DVSO, 0.0156 ug of Pfu RNase H and 1 U of BcaBEST

DNA pol ymerase (Takar asSBuseh Was pitgikatied atnhSQemdi10re e oW | oS dyes mal
cycler. After reaction, 5 ul each of the 25 reaction mxture was anal yzed
by el ectropberesheee8s8. Oderel dbdeFEBI2089r20the respective reaction
temperatures.
10 : Example 16
(1) Amplification of a DNA fragment according to
the ICAN using a PCR product as a template (alkali-
denatured) was examined. 1 npl of a solution containing 10
fg to 10 pg of a template and 1 pl of 0.4 N NaOH were mixed.
15 together. The mixture was incubated at 37°C for 5 minutes
to denature the template. The PCR-amplified iNOS cDNA (741
bp) purified using Suprec02 (Takara Shuzo) as describéd in
Example 13 was used as a template. Each of the denatured
templates was neutralized using 1 ul of 0.4 N HCl. 47 nl
20 . of a reaction mixture containing 50 pmol each of the
primers NS1 and NS2, 0.5 mM each of dNTPs, 32 mM HEPES-
potassium hydroxide buffer (pH 7.8), 100 mM potassium
acetate, 4.0 mM magnesium acetate, 0.01% BSA, 1.0% DMSO,
0.0156 pg of Pfu RNase H and 0.66 U of BcaBEST DNA

25 polymerase was then added thereto. The mixture was



agar osegel . Resul t sof the el ectrophoresi sare shown inFi gurel5. Fi gurel5
illustrates theresults of el ectrophoresis for the anplification nethod of

t he pre)sent invention without denaturing a tenplate DNA. Lane 1: 100 5 by
DNA | adder marker; lane 2: negative control (water); |ane 81 AEB 2850f the
tenplate; lane 4: 100 fg of the tenplate; 20&e 5: 1 pg of the tenplate;

| ane 6: 10 pg of the tenplate; and lane 7. 100 pg of the tenplate. As shown
in Figure 15, the anplification product 10 of interest was observed using 1
pg of the tenplate. Exanple 18 (1) Prinmers pDON-Al-1 and pDON-Al-2 -

repr esent ed IncuSEQad NOS6E94 Cantb 951 wercairsyhh hesitzaskries edythernucl oy de
sequence of the packaging region in a vector 15 plasm d pDON- Al DNA ( Takara
Shuzo). (2) eampl i ficdati atheof DNfadtagmentmbaecordsng #8s20 2Bah GANGW t Bout
denaturing tenplate 50 ul of a reaction mxture containing 1 ~1 of a

sol uti on comtl@atinephdrdsg ¢ wrl ho DfagdXPeAl gNA orhaatesuies arsegabive
control, 50 pnol each of the priners, 0.5 mM each of dNTPs, 32 mM

HEPES- pot assinunihydrexilde bufffiefudepHl 7. howlD0t IM patassd dinpacetad egc4n0 MM
magnesi um acetate, O A o BSA, 1.0% DVSO, 0.0156 ug of Pfu RNase H as

prepar &€d i nuReher eahi ahlkxaipbiendtanddl tbmblBeaBEST 1RMWA pal.yngLase, 1as
i ncubated at 60C for 1 hour in a thermal cycler. 5 ul 11 FEB 2005 208

aiach of theweaagttt oot UNED Was) Amadyeed: byo et ectf OPIE'Q@éﬂnﬁllQE'e?" 9%e
garose gel. The results are shown in Figure 16.  Figure 16 iflustrates the
results of electoophgresi sHoOrcémg1aeihodaak the pregents ifWentbABiate;
and lane 5: 10 pg of the template.
As shown in Figure 14, the amplification product
10 was clearly increased using 1 pg of the template.
Example 17
(1) Amplification of a DNA fragment according to
the ICAN without denaturing a template was examined.
Primers NS5 and NS6é represented by SEQ ID NOS:92 and 93
15 were usgd as primers. The template as prepared in Example
13 was used as a template DNA.
50 pl of a reaction mixture containing 10 fg to
100 pg of the template or water for a negative control, 50
pmol each of the primers NS5 and NS6, 0.5 mM each of dNTPs,
20 32 mM HEPES-potassium hydroxide buffer (pH 7.8), 100 mM
potassium acetate, 4.0 mM magnesium acetate, O;Ol% BSA,
1.0% DMSO, 0.0156 pg of Pfu RNase H and 1 U of BcaBEST DNA
polymerase (Takara Shuzo) was incubated at 60°C for 1 hour

in a thermal cycler. After reaction, 5 upl each of the

25 reaction mixture was analyzed by electrophoresis on 3.0%



5 using a circular doubl e-stranded DNA as a tenplate w thout denaturation.
Lane 1: 100 by DNA | adder marker; |ane 2: negative control (water); |ane 3:
10 fg of the tenplate; lane 4: 100 fg of the tenplate; lane 5: 1 pg of the
tenplate; lane 6: 10 pg of the tenplate; |lane 7: 100 pg of 1P Feleygpenpl at e;
and lane 8: 1 ng of the tenplate. As showdOiln Figure 16, it was confirmed
that the anplification product of interest was obtained using 10 fg of the
tenpl ate. Exanple 19 15 Detection of hunman papillonma virus 16 gene
utilizing the nmethod of the present invention was exam ned. A DNA from

cel | s i nf ecteg@drwisth driman Bapulltenwm Vi ths &6ecE€aSphoeeklis (k& Néppem in
Phar maceutical ; contai ning 500 copies of human papilloma virus 16 in a
cell), was Usearas 205a tenHitwere Prilser st HRAG 82 andt HBV16G-AR: hayi ng
nucl eoti de sequences represented by SEQ I D NCS: 96 and 97 were used as
prinmers for edetectophg td\ES. £ obhe tex pent edf sé el of mdeneapbf i sat peaspreduct
obt ai ned using the prinmer pair was about 120 bp. The reaction was carri.ed
out as 25 fdhivention Wthduir FEBn2002140 wl taimpFl St DNR. confaidning 109 9
3 pg, 30 pg, 100 pg, 300 pg, 1 ng, 3 ng or 10 ng of the tenplate DNA, 50

prol’ edch obpt heNmr ileeide HPWA6KE3; archridPV26  AZe pdnehi v ORwhenedi apipecal ; a
final concentration of 0.0lo was 5 prepared. The m xtures were incubated at

98C for 2 milaukes3and @t £§5Gf orchk meempeaks; Thesm@l 4Gychen Pes seral ¢hand
then placed on ice. At final concentrations, 20 nM HEPES- pot assi um

hydroxi de btkhenatel Lde 3001Mdgosasshemasehiate,; 1P4M5E, Q.00194 BSA, 4
nmV nmagnesi um acetate, 500 uM 10 each of dNTPs, 30 U of E. coli RNase H and

5.5 U of BcaBeSteRiNAapel;ymRiasantere adiegd ot endiicdms et o, make the final
volunme to 50 ul. The reaction m xtures were placed in a thermal cycler

whi ch had been set at p35GRAth rAckegduter 180 Mraltem) A5 O "OkoddcPCR
was carried out using
10 of interest was observed using 1 pg of the template.
Example 18
(1) Primers pDON-AI-1 and pDON-AI-2 represented
by SEQ ID NOS:94 and 95 were synthesized based the
nucleotide sequence of the packaging region in a vector
15 plasmid pDON-AI DNA (Takara Shuzo).
(2) Amplification of DNA fragment according to
ICAN without denaturing template
50 pul of a reaction mixture containing 1 pl of a
solution containing 10 fg to 1 ng of pDON-AI DNA or water
20 for a negative control, 50 pmol each of the primers, 0.5 mM
each of dNTPs, 32 mM HEPES-potassium hydroxide buffer (pH
~7.8), 100 mM potassium acetate, 4.0 mM magnesium acetate,
0.01% BsA, 1.0% DMSO, 0.0156 ug of Pfu RNase H as prepared

in Referential Example 4 and 1 U of BcaBEST DNA polymerase

25 was incubated at 60°C for 1 hour in a thermal cycler. 5 nl



15 Human Papillomavirus Prinmers HPVpl 6 (forward, reverse) (Takara Shuzo)
according to the manual in Thermal Cycler Personal. The expected size of

t he anﬁ)ification product was 140 bp. After reaction, 3 ul ?ach of the
reaction 20 mixtures was subjected to el ectrophoresis on 4o01NuBER\28053: 1
agarose. The results are shown in Figure 208, Figure 17A shows the results
of the detection of HPV16 gene utilizing the | CAN and the PCR Lane ML.:

nol ecul ar wei ght marker (100 by | adder); |ane M2: nol ecul ar wei ght marker
(50-2000 25 bp)~ lane 1: no tenplates lane 2: 1 pg of the tenplate; ° 11
F E B 2005 2la@h anef3: Ihmy ofrddmtienpl atixthsse 4:w38 poawélybedt enplate;
| ane 5: 100 pg of the tenplate; lane 6: 300 pg of the tenplate; lane 7: 1
ng of the tedgcdtrophoaresis® h Ry 0f ddwerdsepial e; Bind taselOs 408engnhefint he
tenplate. 5 As shown in Figure 17A, it was confirmed that the anplification
product s of innt Edgsirewelld.obt aFrhegdresi 0g 3ipguetrbhest egpkat eePhA-for oEhe

| CAN and 1 pg of the tenplate DNA for the PCR, respectively. Furthernore,
dot bl ot hyklieditzaphordsirs t fer 10:Keaeddttrodr educiife Wascgahti €dn Pkt USHNY
an ol i gonucl eoti de HPV16 probe having a nucl eoti de sequence represented by
SEQ | DSNO: 98isiligbra i izfdu i Wasus 86 -5 edaftibdapnaesel idetkripn Exanpt endut The
results are shown in Figure 17B. Figure 17B shows the results of dot bl ot
hybri di zat i @endeteetiion.15 phnkPYL6 Q@@ebFCQSNPUi Dgador t Rg rRER and; fhes | CAN
Lane 1. no tenplate; lane 2: 1 pg of the tenplate; lane 3. 3 pg of the
tenpl ate;, |aegativ30 fsh©fol hgwherphat eiadang. 510 08y pgrofe e Legplate;

| ane 6: 300 pg of the tenplate; lane 7: 1 ng of the tenplate: lane 8. 3 ng
of the tenplahe; and i@me 20 8f 10h89 Unghed emaldlee. sAs ?hgy&“ b2 Figure
17B, the detection sensitivities of the I'CAN and the PCR were "al nost

equi val ent . tEhU3 atlet: Waseconf i1 t hat e ds re ef f i r
detecting a vi?us or the I?ﬂé. %Eg%xgﬁpfggzggmgg$Q%11pﬁ%ngg fg%%:%gtégtion

of humen paphkl eERpYiatds 16 09Ned romaa f idy sﬁp&%ﬁ&m sanpl e was
exam ned. DNAs pregéred according to a ég%Jg%ﬁ?%%a od from6 clinica

speci nens obt ai ned mﬁg@igﬂ&uﬁma gpggﬁg% Y@reigsggga%é%éqgﬁggn atTpﬁ

types of the infecting HPVs I1nt eS prepared from Se clinica

speci mens hgﬂggg%gng%éﬁﬁu#B6&dE% RER  JDE - RLLMBLS §E¥%§n%% %%%éEFVE? fg as

described in e used as brlners f or “detecti on.
concentratiges.Qt thp PNAsanples fromthe clinica

Example 19
15 Detection of human papilloma virus 16 gene
utilizing the method of the present invention was examined.

A DNA from cells infected with human papilloma virus 16,

CaSki cells (Dainippon Pharmaceutical; containing 500
copies of human papilloma virus 16 in a cell), was used as
20 a template. Primers HPV16é S3 and HPV16é A2 having

nucleotide sequences represented by SEQ ID NOS:96 and 97
were used as primers for detecting HPV16. The expected
size of the amplification product obtained using the primer
péir‘was about 120 bp. The reaction was carried out as

25 follows.



10 specinmens to be used as tenplates were adjusted to 100 ng/ul with TE

buf fer. The conposition of the reaction m xture and the reaction conditions
as desé}ibed in Exanple 19 were used xcept for the anount OH Lgﬁ t% | at e.
In addition, simlar reactions were carried out using a 15 re Boflii xt ure
wi t hout the addition of the tenplate DNA 89% negative control and a
reaction m xture containing 500 pg of the DNA from CaSki cells infected
with HPV 16 as a positive control. After reaction, 3 ul each of the
reaction m xtures was subjected to el ectrophoresis on 4% 20 NuSi eve 3:1
agarose. The results arle showh &nmEkgure t8AtaEnguoge 1188 shbwsgf heoregylts
of the detection of HPV16 gene fromclinical specinens. bane M nol ecul ar
wei ght mar kéi00, daaned 0l py 6k rof,i B cad sPetld nensof | ehe Tempegati pRAGOBDI Ol ;
and | ane 8: positive control. 25 As shown in Figure 18A, the anplification
: 11 FEBprROG5 28Zhpr oductdeof paboetrs12@PVY 6wese ohaer vadvagcondi ngnko
the 1 CAN for the sanples which had been proved to be infected with HPV16 by
t he convent ipowaly lRORd iNmiarep! iati cat i Pimaks olrsssnvechf 06n saw! @s oinf eghed
with other types of HPVs or 5 non-infected sanples. Furthernore, dot bl ot
hybri diSzat i prepareche anphef imbktonepr otkicd s Wasulsardd echtoutygas deser i bed
in Exanple 9. The results are shown in Figure 18B and Table 8. Figure 18B

shows the redntesofandotatbls®t” hyfyr di zetrioie 1 deteehd P pdl &PVRE-geRg1 | rom
the clinical specinens. Lanes 1 to 6: clinical specinens; |ane 7: negative

control; andnkanthdh poackhveorconteol . AS SN | BofbOHEBaL8onseSWd Spy
consistent with those obtained by the el ectrophoresis were obtained, 15

confirm ng HE@ESsipwitlaals il@s Wyl ssitde tdiosee of (dihey ROR coph dube,obLakngd by
usi ng el ectrophoresis as well as dot blot hybridization. Thus, it was

confirmed thattHR¥]6 1gowbohe odetiac texh f rommpddi & uik! & 8 €24 e SPEEH NBQS
according to the nethod of the present invention and that the nethod S
20, efibecti eachobrdenedlsi,Ngoa widts Ofcdiie fNd u Il &, § $aP! ScapesT
DNA polymerase were added to the mixture to make ﬁhe final

voluﬁe to 50 ul. The reaction mixtures were placed in a

thermal cycler which had been set at 55°C and reacted for

60 min.utes.l As a control, a PCR was carried out using

15 Human Papillomavirus Primers HPVplé (forward, reverse)
(Takara Shuzo) according to the manual in Thermal Cycler

Personal. The expected size of the amplification product

was 140 bp.

After reaction, 3 npl each of the reaction

20 mixtures was subjected to electrophoresis on 4% NuSieve 3:1
agarose. The results are shown in Figure 17A. Figure 17A

shows the results of the detection of HPV16 gene utilizing

the ICAN and the PCR. Lane Mi: molecular weight marker

(IOO-bp ladder); lane M2: molecular weight marker (50-2000

25 bp); lane 1: no template; lane 2: 1 pg of the template;



213 11 FEB 2005 Typing by PCR I CAN anplification using HPV16 detection

primer. No.3 Non-infected No.4 Non-infected No .

Type 67 No. 9 Type 16 + No tenplate * Positive control * + . no
anplification;_ +: anplification observed. Exanple 21 5 Det eclilope®fgghiCV

fromclinical

300 ul each of 5 serum specinens frompatients with HCV obtained with

i nfornmed consent using TRl zol reagent (Life Technol ogies) according to t
instructions attached to the reagent and 10 finally dissolved in 6 ul of
i nj ectabl e v@e® Get sdkaPPhaviradde i ¢ampliadeobt AeneRNA: sadpl g3 AT RhAe
simlarly extracted from300 ul of a serumfroma healthy individual was
used as a négariledgontars .S Fi¥&Q ,pd of vficatemptaton baxeuse BOO pgverse
transcription containing 1 x RNA PCR 15 Buffer, 5 nM Myd 2, 1 nmM dNTPs,
of AW Revertde Treapslatiqt dsemeXL]: 1D pyodf etlcd oémplater s1EEY- §: aBdnfCyYfR

represented by SEQ TD NOCS: 99 and 100, and 2 ul

6 Type 18 No.7 Type 16 No. 8

speci nens was exam ned. Speéilfen sanples were prepared from

he

1U

of one the RNA sanples was

prepared usithg RNARCER & tarldAMgneed: 210 fJakarehShuempladbe m xtures were
war ned at 30C for 10 11 FEB 2005 214 m nutes and then reacted at 50C f
After revérseshaansioriPigore 17e, | GAN/YMEScEREL +REd0dhat PEhEEr S

30 mi nyt es.

10

15

20

25

amplification products of interest were obtained using 3 P9
of the template DNA for the ICAN and 1 pg of the template
DNA for the PCR, respectively.

Furthermore, dot blot hybridization for the
reaction products was carried out using an oligonucleotide
HPV16 probe having a nucleotide sequence represented. by SEQ
ID NO:98. Hybridization was carried out as described in
Example 9. The results are shown in Figure 17B. Figure
17B shows the results of dot blot hybridization detection
of HPV1é gene according to the PCR and the ICAN. Lane 1:
no template; lane 2: 1 pg of the template; lane 3: 3 pg of
the template; lane 4: 30 pg of the template; lane 5: 100 jolef
of the template; lane 6: 300 pg of the template; lane 7: 1
ng of the template; lane 8: 3 ng of the template; and lane
9: 10 ng of the template.

As shown in Figure 17B, the detection
sensitivities of the ICAN and the PCR were almost
equivalent. Thus, it was confirmed that these methods were
effective for detecting a virus or the like.

Example 20

or



HCV- F2 and HCV-Rl1 havi ng nucl eoti de sequences represented by SEQ I D NCS: 101
and 102 were used for the I CAN. The 5 reaction was carried as follows. 10
ul of 3 mixture containing 50 pnol each of the priners, %®Fthe
reverse transcription reaction m xtures and propylenedlanlne at"a nal
concentration of 0. OL o was prepared. 3 dlllof sterile water was used for a
10 bl ank. The m xtures were heated at 98C for 2 mnutes, rapidly cooled to
60C and incubated at the tenperature for 1 minute in Thernal Cycler
Personal, and stored on ice. After annealing, at final concentrations, 20
mM HEPES- pot assi um hy drebdasl dufderhmph 708y 11 160a . pak as6i yenhdSraeat at e,
lo DVSO O do BSA 4 nmM magnesi um acetate, 500 uM each of dNTPs, 30 U of

E. coli RNasdiHimed Ssipedirén BONRESErNA polynexamenedre apides &Qeﬁabged
m xture to nake the final volune to 50 ul with sterile water. e reaction

m xtures wereqgiradedy i ntdhernalccwarari dvia Whigbthad beenrsets at c60: 291 and
reacted for 60 mnutes. After reaction, 3 ul each of the reaction m xtures

was subj ect egeicdneinsct bbpldnesi s wdnh3%iNeSiraee! 3cbnagarosqerdheysegul kg are
shown in Figure 19A. Figure 19A shows the results of HCV detection from

clinical speemplnseslandii sypes! ervweher la&e@ttlwajphﬁt\ﬁs 29 tRdesdnples
sanple froma healthy individual; lanes 2 to 6:

prepared from these clinical specimens had been proved by

the PCR. The primers HPV16 S3 and HPV16 A2 as described in

Example 19 were used as primers for detection. The
concentrations of the DNA samples from the clinical

10 specimens to be used as templates were adjusted to 100
ng/ul with TE buffer. The composition of the reaction

mixture and the reaction conditions as described in Example

19 were used except for the amount of the template. In

addition; similar reactions were carried out using a

15 reaction mixture without the addition of the template DNA

as a negative control and a reaction mixture containing 500

pg of the DNA from CaSki cells infected with HPV 16 as a

positive control. After reaction, 3 ul each of the

reactioln mixtures was subjected to electrophoresis on 4%

20 NuSieve 3:1 agarose. The results are shown in Figure 18A.
Figure 18A shows the results of the_detection of HPV16 gene

from clinical specimens. Lane M: molecular weight marker;

lanes 1 to 6: clinical specimens; lane 7: negative control;

and lane 8: positive control.

25 As shown in Figure 18A, the amplification



215 11 FEB 2005 sanples frompatients wwth HCV; and |lane M nol ecul ar

wei ght _mar ker (50-2000 bp). As shown in Figure 19A the anplification
product\,s/ of about 107 by expected fromthe nucleotide 5 sequence of HCV
genonme were observed only for the RNA sanples from patients V\?t hFEHETQHU5
whereas such an anplification product was2i@t observed for the serumfrom
the heal thy individual and the blank. Furthernore, dot blot hybridization
for the | CAN-anplified products was 10 carried out as described in Exanple
9 using a probe for HCV represented by SEQ ID N4: 103 biotinyl ated at

5' -term nus.PrRMIGtEsUbEs araitsho@n ibp Fivguee Sk rvide g@egg_,dflggf tihe ;§ﬁgpl es
in Figure 19B are as those indicated for the el ectrophoresis 5 As

in Figure 19CAN fwis tbaf sampdetshathidie Kesubbsnf pROihe & eg %rgg@g&eg
were consistent with those fromthe dot bl ot hybrl di zat 1 on. ese resu

confirms t hatittheiBt Giodyoft hieheqireseiton AVeptRON GayY) A}gpP%PPcét?l%t gsk oV
frompractical clinical specinens and is 20 effective f etecting a Virus

or the |ikeobBeavade 22r Asamrphed fiorrdetecting | Xﬁl{%
Primers for anplifying El A (%urmr lgene), El A% 1 ?‘ggﬁgﬁ) rtl}}%fga%fe I sense)

and El A 3 (ann-derfee)teSamregsent ed by SEQ I D NCS: 104 to 106 were
constructed based ° ~) 216 11 FEB 2005 on the nucl eotide sequence of

adenovi rus (CGenBank agees3icddya, J%@g?)blégeng%&li%] &g'l;%% aCCIESSI Oglﬁ?on

VR-5) was used. A tenplate was prepared as Tof 2ol

contai ni ng ad@naYiicatiadin ape8AGeRLr afion 01Q 5 RPFU/ i
i ncubated in the presence gf SDS at a fi ng%ré%gn%e)r%]'#tat %gn ?SﬁriBV\g ¢in

protei nase Kxatpaef ional Tcpl@nq%@turlq:tg f or The
DNA was purified by adsorption to si ”_]egashg;&% rE‘%}Ie@no@}l Tl %% f"?%g%o%dl ng
to 103, 10' Fi4Qeeor1406 2l Pr re utyn puri DNA with
sterile water éWere used. The rgggt i gﬁgglgélgcgdrfrl téj % ;{?)Y %@lzﬁ’r%?l Y,

10 ~110f a #eaetk@BnSYSt §EYGEN i 0 ch the prinmers El A-1 and
El A-2 (chain |engt h to be anpl Ig%:n%d&qo tg{%) Cleﬁ'éf& nd” B S (thaa‘??rs

length to be awepld:fiediy9d pp)S 2 q 0p% pr opyl. enedi am n d he
tenpl ate was heat denature at o8 H&en% i nu es angegﬁgﬁ VEa iy < on

ice to anne@énéhezp§5§§E§vE0cbh%rB§Up'ate-

As shown in Figure 18, results consistent with

those obtained by the electrophoresis were obtained,

15 confirming that similar results with those of the PCR could
be obtained by using electrophoresis as well as dot blot
hybridization. Thus, it was confirmed that HPV16 could be
detected from practical clinical specimens according to the
method of the present invention and that the method was

20 effective for detecting a virus or the like.



After annealing, 40 ul of a m xture containing 0.625 nM each of dNTPs, 42.5
mM Tri ci ne-potassi um hydroxi de 20 buffer (pH 8.5), 5.0 nmM magnesi um
acetate,, 0.0125% BSA, 1.25% DMSO, 30 U of E, coli RNase H and 5.5 U of
BcaBEST DNA'pol ynmerase was added to the mixture to make the Tinedp ygkune to
50 ul. The reaction m xtures were incubatedsat 60C for 1 hour. As a
control, a detection by a PCR was 25 carried out using the sane tenplate as
t he above and 11 FEB 2005 217 primers constructed for PCR=anplifying El A
(tunmor gene), ETA-1P (sense), ElIA-2P (antisense) and El A-3P (anti sense)

havi ng nucl dethlae Sssequences represented by SEQ I D NOS: 107, 108 and |42. The

PCR was car—?—ed—ﬁu-t——as—f-eJ—L-mg_Br_L.eLLy, 5 50 ul of a PCR solution
cont ai ni ng @n}?ﬂlﬂ each of the pri merRim AV FPPGRd El ACHN (antpi inf 4 engidn {o

be anplified: 112 bp) or El A-1P and E1A-3P (chain | engt hukonbenaypki fi ed:
91 bp) , 5.ul _of 10 x Ex Tag buffer (Takara Shuzo) , JetxtddH phattaia
Ex. Taqg DNA pol.yner ase (Takara ShuzoNoardn@e2+t&M 10 each of dNIPS Was
prepared. Thie.donditions for the PCRowergrasthtal | ows: 30 cycles of 94C for
30 seconds, Nb56 for 30 seconds and 72G ) seconds. After reaction, 3 ul
each of theNeegction m xtures of the | argl the PCR was subLect ed to 15
el ectrophor gsi.8 on 3. 0% agarose gel. %G{]e@yl ts are shown in Figure 20|and
Table 9. Figdre 20 shows the results of td el(_gvet ection of viral El A gene
from adenovipak cpanticgl es. Lanes 1 to J.yé)*sho the results obt&ined using
t he conbi natr-,bggEQLEet ggnp_r iorIers E1A-1 and E1A-2. Lanes 11 to 20 20 show the
resul ts obtarmed—ustig the—conbinationof the primers F1A-1 ahd E1A-3. Lane
1: nol ecul ar:webghpiafkeat(dbo0 by lagdar)icd@ng SpdLANYSsi ng DNA
corresponding to 106 PFU~ |l ane 3: | CAN using DNA corresponding to 10S PFU,

| ane 4: 1 CAN using DNA corresponding to 10 PFU; lane 5: 25 | CAN usi ng DNA
corresponding to 103 PFU; |ane 6: nolecular ° 11 FEB 2005 218 wei ght

mar ker (100 by | adder gxalhpme 21 PCR using DNA corresponding to 106 PFU;

| ane 8: PCR using DNA corresponding to 105 PFU; |ane 9: PCR using DNA
correspondi ng to 104 BEtkcandnl a 10syP i corresponding to 103
PFU. In addition, |ane 11: nol ecglgar@%i éﬁféﬁmr er 51%10 bég’f[?%ldna%rﬁ ; q1aashe

12: | CAN uSéRgnDNdCOr BRSRaRdhNGs @ 1k LR g&@gaééa ECAN §|%'rqg%t1%h PEL

corresponding to 105 .PFU; lane 14: "I CAN usin cOfrespon

2 G N, M TS E IESHY

wei ght marker (100 by | adder); lane 17: usi ng cor
PFU. | ane 1fir&emastbasBih G espepdi,pg t FU, ; Lang 19: FCR using
DNA corresponding to 109 PFU; alnrggsl aﬁglzgg: r%(#%}sfnb&“bkﬁ Sﬁfg’é’%ﬁﬁw to

103 PFU. according to the instructions attached to the reagent and

10 finally dissolved in 6 nl of injectable water (Otsuka
Pharmaceutical) to obtain RNA samplés. An RNA similarly
extracted from 300 pl of a serum from a healthy individﬁal
was used as a négative control. First, 4 ul of a‘reaction
mixture for reverse transcription.cbntéining 1 x RNA PCR

15 Buffer, 5 mM MgCl,, 1 mM dNTPs, 1 U of AMV Reverse
Transcriptase XL, 10 pmol each of primers HCV-F and HCV-R
represented by SEQ ID NOS:99 and 100, and 2 ul of one the
RNA samples was prepared using RNA PCR kit (AMW) ver 2.1

(Takara Shuzo). The mixtures were warmed at 30°C for 10



15 Table 9 Amplification size Detection limt (bp) ICAN PCR 112 109 10 91
109 10" As shown in Figure 20 and Table 9; it was confirnmed that the
detebti%h sensitivity for the detection 20 of adenovirus El A gene by the

| CAN was equival ent to that by the PCR Exanple 23 11 FEB'EGEB 209
Detection of an integrated viral gene fropugells infected with a retrovirus
vector was examned. Cells infected with a retrovirus and a genom ¢ DNA
were prepared as follows. Briefly, a vector plasm d pDON- Al (Takara 5

- Shuzo) was introduced into packaging cells GPE+86 according to the cal ci um

phosphat e netimodt.esAnapdotthepi crayectod was 0 epared fIEMmtiRgredl turfrter
supernatant of the introduced cells. Cells infected with a virus vector

were prepar egveyr senfecdnngr MH SI3 eakl somnt hydhecgeet eapidutvect pr;aRds10
culturing the infected cells for 14 days in a nedium containing 418. 27 ~g

of a genom ¢ICONEF2MesndbhavRed atooil NBubledtEABY QUG dTRLBPdEEAMLE X
10" of the prepared cells infected wth the retrovirus. The priners

PDON- Al - 1 amgy pEXd- AD- N@s: TEsChihBed 60 FxapplesdB( ) wane, 1§chlﬁ?df a%he
ul or a

primers. The reaction was carried out as follows. Briefly, 10

reacti Gn sysleaetdn aiad RGAA s each Qs the priners, 2 ul of a 0.250
aqueous solution of propylenediamne and 0.1 ng to 1000 ng of the genomc

DNA as a tenpl ate was ieatied fata 98 didfe ZdJA UL @Ml theh '?ée%%l?aggcthgt 2r

thermal cycler (Takara Shuzo) to anneal the priners to the

oo e tairist AL Pl vE ety eyt phanche ot
5 mM mixtures and propylenediamine at a final concentration of
0.01% was prepared. 3 pl of sterile water wés used for a
10 blank. The mixtures were heated at 98°C for 2 minutes,
rapidly cooled to 60°C and incubated at the temperature for
1 minute in Thermal Cycler Personal, and stored on ice.
After annealing, at final concentrations, 20 mM
HEPES-potassium hydroxide buffer (pH 7.8), 100 mM potassium
15 acetate, 1% DMSO, 0.01% BSA, 4 mM magnesium acetate, 500 uM
each of dNTPs, 30 U of E. coli RNase H and 5.5 U of BcaBEST
DNA polymerase were added to the mixture to make the final
volume to 50 pl with sterile water. The reaction mixtures
were placed in Thermal Cycler MP which had been set at 60°C
20 and reacted for 60 minutes. After reaction, 3 rl each of
the reaction mixtures was subjected to electrophoresis on
3% NuSieve 3:1 agarose. The results are shown in Figure
19A. Figure 19A shows the results of HCV detection from

clinical specimens. Lane B: sterile water as a template;

25 lane 1: a sample from a healthy individual; lanes 2 to 6:



25 magnesi um acetate, 0.01250 BSA, 1.25% DMSO, 30 U of E. coli ° 220 11
FEB 2005 RNase H and 5.5 U of BcaBEST DNA pol ynerase was added to the

m xture Yo nake the final volune to 50 dal. The reaction mxtures were

i ncubated at 60C for 1 hour in a thermal cycler. After reactidikB 8031 each
of the reaction 5 m xtures was subj ected t2a=l ectrophoresis on 3. 0% agar ose
gel. In addition, a PCR was carried out using prinmers pDON-Al-3 and

pDON- Al -4 represented by SEQ I D NCS: 111 and 112 in order to conpare the
sensitivities of detecting a DNA by the I CAN and the PCR. The PCR was

carried out smndlled olffrows. pa@ikntef &ik@®ACHCUN NdXA UrEsEONHAI NiBGeBulaRg to
100 ng of the tenplate, 60 pnol each of the prinmers, 5 ul of 10 x Ex Taq

buffer, 1.25digit TekalRer Ex5 020 pol ypprase and 0.2 nM each of dNTPs was
prepared. The m xtures were subjected to reactions using Thermal Cycler

Personal as 15 fol | owsAs 35sayahes igf 98 yHvE SQ9§e,cong§e SQ%&%iggtiggonds
and 72C for 30 seconds. After reaction, ul each of the reaction m xtures

was subj ect grkddue £clofopaBLRE S10M 300% AYH OSE] I8 ror NG He'S hown
in Figure 21. Figure. 21 shows the res%lts of the dertoemcti on ohhg;e%%d%

integrd ed \Waqlergane offr oarvel dsndid €6t Wobl e viesl  9¥L [USs ¥ECL Y (798 b
y

according to the I CAN and the PCR Lane 1: nolecular weight markér

| adder); | anang1ek000 menof pHheibarBl atgichaneydy, 1099 of  the tc?x”p' "é‘ée;
| ane 4: 10 ng of the tenplate; lane 5. 1 ng of the tenplate; ane b: 25

0.1 ng of theglemilcdteon pAddFEB 2905 2l ASsSh9 rk?ﬁgkﬁ%iﬁéggumt?ﬁowg of

anplification products of 1nterest were observed fo using

the tenpl aterdmandchor dhe RO BRACYEAES HiSRY L 1g.0f Lhe femlgte. 5

Exanpl e 24 A nethod for detecting a target nucleic  acidim ( 'he
oot ST Rt e e ek | DYEN s8R0, DU Chealln AN,
toxinilp genN@arried out as described in Example 9 using a probe for HCV
represented by SEQ ID NO:103 biotinylated at 5'-terminus.
The results are_shown in Figure 109B. The lanes for the
samples in Figure 19B are as those indicated for the
electrophoresis.

15 As shown in Figure 19, it was confirmed that the
results from the electrophoresis were consistent with those
from the dot blot hybridization. These results confirms
that the method of the present inventioh can be used to
detect HCV from practical clinical speéimens and. is

20 effective for detecting a virus or the like.

Example 22

A method for detecting adenovirus was examined.

Primers for amplifying E1A (tumor gene), EIA-1
(éenée), El1A-2 (antisense) and E1A-3 (antisense),

25 represented by SEQ ID NOS:104 to 106 were constructed based



10 Vero toxin |I gene from enterohenorrhagi c Escherichia coli O 157 was
selected as a target. The tenplate DNA was prepared as described in Exanple
8(1). A tegion of about 80 by having a GC content of about jo‘ﬂ Sznﬁfl ected
as a region to be amplified. Primers VT1-1F4 and VT1-IRl ha 5@5

nucl eoti de sequences represented by SEQ | D1MOS: 113 and 114 were used as
primers. The reaction was carried out as follows. Briefly, 5 ul of a

m xture containing 60 pnol each of the priners VI1-1F4 and VT1-1R,

propyl enediam né at a final concentration of O Ao, one of hot water 2

0
extracts comrespendivg dax d osdPsesed | 5 a5t el i S red.
The m xtures were heat-denatured at 98C for 2 m nu‘fesy\@%gg?%yagggggéggo

55C and i ncmhat el tHhe treimeswtMie [Ofcd 40O & ergplCycler
Personal , and then placed on ice for gnneal i ng. Z%blﬂ\f%%f g%n%gl/%ﬁa,ua?d'

final concent radnigingce 202 §VporebatddFER 2005 HEPES- pat assi um hydr oxi de
buffer (pH 7.8), 100 mM pgoqtvgssFum acet at'e, 1%?%I\/BOEE§. 8‘?% A A°n-Lon

oL S M8 T ey PN T

of BcaBEST DNA pol yneérase were ed to t m xture

vol umesto 2ppigl/mM ths St 814 r..T e iL.on m xtur were placed in
Thermal Cycl er /IFt}er soarlgl q\ﬁkﬁu?ﬁ\q%tacg genhﬁgéet Eg%sggeean%f'i %?&ba?%d 4t %%H@l

t enper at ur echate8@ rAABHES o AS g, ¢ontral, for the_hot water-extract
was carried out usirng 0-157 Typlang Seta%&a%a&aq%hrhazsoﬁ atcoPdi nd 10§%Ba%he

manual in Thenaah l5 R I e arrjed out as follows: 35
cycles of 94C for t%é%‘il%&t gj%r ?(S)%afmgr/ n%ecﬁﬁﬁnrgo% el?%t?ri nfrh%tQNAT'ﬁ%S
total tine paEYIeK fioq t tion. was_about 145 mnutes. The expected
si ze of thefjarrpl iELf%igcat or#%r({)gucidﬁaéc\gg@lgb?awg%ter %@%Pi"éﬁ?lB BY¥Agach

of the react] 1 . suhp ect to, el ectrophqresis on 3% NuSi eve 3:1
agar ose. Thgb?gggﬁ%%gé }tﬂlﬁé | CAN arlggého i P &I}re BBU myepared shvws

the regults ne det.ect i on.of, O- ver,g.toxin | _gene. Lane M nol ecul ar
vei gh£9 émar k‘é?ifggﬁ%og%‘%p?;%rﬁgﬁeedzégiﬁ Sy | BEGALLF ARt ¥hpieEe; wes@- 1

the t | at i to_1 cell; | . the t | at di t
10°cel 15: 1 SRS 5 ERREB M et e B B A F G P - BT Eland JGl 40T Lhe

tenplate corr ing to 103 cells.. Furthernore, the results of the
det ecti on b%/ ?%g%?g&ﬁ ahtt o5 t FEDPER AN %e é@oﬂﬂoin SP4h ecfothe puimeRs 2005

223 ElA—l and- E1A-2 (chain length to be amplified: 112.bp) or
E1A-1 and El1A-3 (chain length to be amplified: 91 bp), 2 ul
| 15 of 0.05% propylenediamine and fhe template was heat-
denature at 98°C for 2 minutes and then rapidly cooled on

ice to anneal the primers to the template.
After annealing, 40 upl of a mixture containing
0.625 mM each of dNTPs, 42.5 mM Tricine-potassium hydroxide
20 buffer (pH 8.5), 5.0 mM magnesium acetate, 0.0125% BSA,
1.25% DMSO, 30 U of E. coli RNase H and 5.5 U of BcaBEST
DNA polymerase was added to the mixture to make the final
volume to 50 ul. The reaction mixtures were incubated at
60}C'for 1 hour. As a control, a detection by a PCR was

25 carried out wusing the same template as the above and



Tabl e 10 Nunmber of Escherichia coli 0-157 cells 0 1 10 5 ICAN - + +++ PCR -
+ ++ no_anplification; + to +++ indicate the degree of anplification in
three grhdes. As shown in Table 10, the anplification products of interest
wer e obtained for the reaction systens in which the hot matbﬁ-@ﬂimmgt
corresponding to 1 cell was used for both2aff the | CAN and t he PCR.
Furthernore, dot blot 10 hybridization for the anplification products was
carried out using an oligonucl eotide probe VTl having a nucl eoti de sequence
represented by SEQ I D NO: 115 | abeled with biotin at the 5 -term nus. The

hybri di zat | griwvescacohedratteds fiescrpicrednpl iEyamy exif. Tﬂﬁmﬁ?sﬁéhé)mere
consistent with 15 those obtained by the el ectrophoresis. %hus, it was’

confirned thaf-tlite dstesé) pNESGRSIH | Vadt BSe@ief hankCAN and t he, PCRWELS
equivalent. In addition, the total tinme required for the anplification

reaction usihayitie 1GAN®fiddesPEeeRPEsi PLERESAR tWAS . ¢
conpared with 20 that required f%r t he PCR? Thus, thé%{g%ﬁ?ofﬁgﬁégb%gZént

.11 FEB 2008 0B24rid\VierR.i OITHMSSoNnfd 4 sk £ 0o e f fect ¢ a ' or
detecting a pathogenic bacteriumand the |iKke. Exanpléygggifhegg%g8€%§’

det ectisng asgenel f @f bot wloirNUE 19X Bn 5 ARG 1A\ 5 ag}g d. .A-PNA brepared
fromdostridiumbotulinum a strain from alf(%o pggs ni ?Tg %é\%e, otf3|[/)p Ri—IQO

was used aspaitemsl atEn-THi Snst @A 35 F?Eﬁ%;ﬁ\éﬁ%rg}trﬁeggr %@e?%%g%%g%’%%e“e’

Kagawa Nutrition University. Prinmers BotA hav tide

sequences 1Q1peppgseit ed by pSEQJ @R NGS 1@%%’}{3%%"’%%%’#%% S%%‘t%xﬁésiafﬁgﬁg-s

prinmers for detection. The size of the anp pr odu using

the primer pai bpygs abeut o259 by, E%P!ia%%f%gff&?t ?gﬁgg?ra}%?ﬁfcrﬁ%adtluf?m#? b9

or 100 pg of the DNA fromtype A tox uci ng inl
15 ul of st gk Iﬁmaer% %Q& BRED RS el AL ST WL £, PERREL G, 1NG, Fack ! on

was carried out as fol

- 10 each of dNTPs was prepared. The conditions for the PCR
were as follows: 30 cycles of 94°C for 30 seconds, 55°C for

30 seconds and 72°C for 30 seconds.
After reaction, 3 npl each of the reaction
mixtures of the ICAN and the PCR was subjected to
15 elgctrophoresis on 3.0% agarose gel. The results are shown
in Figure 20 and Table 9. Figure 20 shows the results of
the detection of wviral E1A gene from adenoviral particles.
Lanes 1 to 10 show the reéults obtained wusing the
- combination of the primers E1A-1 and E1A-2. Lanes 11 to 20
20 show the results obtained using the combination of the
primers ElA-1 and E1A-3. Lane 1: molecular weight marker
(100 bp ladder); lane 2: ICAN using DNA corresponding to
10° PFU; lane 3: ICAN using DNA corresponding to 10° PFU;

lane 4: ICAN using DNA corresponding to 10° PFU; lane 5:

25 ICAN using DNA corresponding to 10° PFU; lane 6: molecular



10 ul of a mxture containing 50 pnol each of the prinmers, propylenedi am ne
at a final concentration of 0.01%and 1 ul of one of the DNA solutions as a
tenpl at &) was 20 prepared. The m xtures were subjected to the I CAN using the
conposition of_ the reaction mixture and the reaction conditiofg gsg o5
described in Example 19. As a control, a P@RB was carried out in using a
primer set for detecting botulinumtoxin type A gene, BAS-1 and BAS-2
(Takara Shuzo), 25 according to the nmanual in Thermal Cycler Personal. The
225 11 FEB 2005 expected size of the anplification product was 284 -bp.
After reactiwenghl umaeaedr of(100e ppactiaefef) Xt Ur&se Wap: SHIRECH@dnly0 pna

el ectrophoresis on 40 NuSieve 3:1 agarose. The results are shown iI'n Figure
23A. Fi gure R3ASmhming hetbesul ¢S opryhe delgetign ofpthe %%rl&gf Of pNA
botulinumtoxin type A according to the I CAN and the PCR Lane X

ol ecul ar weicgitte sSprkEmd 10Q0by 1 gddepyy; | ang \2: ol ecpbRr iigl[rét r’rﬁl(]%er
(50-2000 by marker); lane 1. no tenplate; lane 2: 100 fg of the tenplate,;

lane 3: 10 perofesHdridiag ewp ane: amgyl ang, 4 1%9}% Pgoaf bhg tﬁ@bgt €on
t o erved for

shown in Figure 23A, the anplification produc interest was o

the reacti oroirtedpicei 0 9 P§3 the t enplatgy S d according to the
| CAN. On the other hancltl‘got he anplification pr%@?ﬁofﬂ?‘% e?%’strﬁ%%gﬁé?rw

observed foketib@tr eagtkop i mohi gb 1004 ft enpl at F&\lAvvas us
according to t% PCR Furt h(relr nor e,EB dot %?f) ’ hyl%(r?}ezii zﬁrgt'i o% or “thdSr eglng‘i on

products WagoeRelsio@dtdAkly Uiy EA be ng huc i de sequen
represent ed by SEB | D NO: 118. D?;tg bl gt?ghyb?'?aﬁezat?%h \/\ggggar r%ed! uts% as

descri bed i poEXa The. resyhts .sh in Fjgur B. As shown.jin
Fi gure 23B, the rsé?)lgﬁlgﬁggv\e?ceé obggr vegggéi ng%o fig?1 of ?ﬁé‘ﬁteﬁrﬁl&ge :‘Aﬁw\t he

were consi Stont oFPRCtRgee o th el BEVF oparEe) oo 25 Bekipl dsgs - DN
10 - corresponding to 10° PFU; lane 16: molecular weight marker

(100 bp ladder); lane 17: PECR using DNA corresponding to

10° PFU; lane 18: PCR using DNA corresponding to 10° PFU;

lane 19: PCR using DNA corresponding to 10* PFU; and lane

20: PCR using DNA corresponding to 10° PFU.

15
Table 9
~ Amplification size Detection limit
(bp)
ICAN PCR
112 10* 10¢
91 10 10
As shown in Figure 20 and Table 9, it was
confirmed that the detection sensitivity for the detection
20 of adenovirus ElA gene by the ICAN was equivalent to that

by the PCR.

Example 23



226 11 FEB 2005 - ., Detection of chrysanthenum viroid was exam ned.
10-fold serial dilutions of |ow nolecular weight RNA obtained according to
the methdd for extracting | ow nol ecul ar wei ght RNAs from chrysant hemum
infected with 5 chrysanthemum stunt viroid (CSVd) as descri bed Apg pgsnpl e 1
of JP-A 9-140383 were prepared. A reversetireanscri ption reacti on was
carried out using RNA PCR kit (AMN ver 2.1 (Takara Shuzo). Specifically,
20 ul of a reaction mxture for reverse transcription containing 1 x RNA
PCR Buffer, 5 10 M Mgd 2, 1 nmM each of dNTPs, 20 U of RNase Inhibitor, 5 U

of AW Reverse Transcrigieseiott, oB0apmintely B0 B Syerde Uk Qf 00¢; Qf
the serial dilutions of the RNA was prepared. The m xtures were marneé at

30C for 10 nimidessd r edchedaatrébrod fiod IR JHSNL g sandy I hen heat ed qt ;99
Cfor 5 mnutes 15 for inactivating the reverse transcriptase. After

cooling, thenfGANewmsyE raededdbyituldl a0k tahgé'r@fﬁré%rﬂ apsSeLi ngggred
reaction mxture was used as a tenplate for 50 ul of a reactron"mxture for

the | CAN. Pragters1CoWR. F4 and LS\VP Lpgr nugl £01 4 de ugnRces,
represented by SEQ 20 I D NOS: 119\%115%12(2%32?5 4 alsdjp I%(I’?I)‘E%:‘Jgril n?Fﬁf{gra

Exampl & Themni Wy W i i bed i 19 excgept
that reaction uﬁgﬂrrper at \lgy?zcr\/\roggd%%dj(%% %%?é%%é)m?ig@?ggp% aﬁgoaéégg
After reactitQn, u o] r.eact | 1 Xt uges suhj ected to

el ect rophorécsi st%n %%Egg%uéf%\%ghf%% gdg%rhogsﬂe'. Aglf\g%ﬁéﬁofd& Y Ch AR

ot her hand, JP6B-aupl | £EGA! 11tk WaB8RLLI ed, QUL L DA ROt 0N System of 50 ul

using 1 ul of the sane reverse transcripfi reactron m

tenplate. Prlemals F@41and jl %g&prﬁscqptaeqfib%/usisﬁ%%% NOS: 109 and 11§ gywere

used as primers. The reaction was carried Gu oS T BrR TRy C

reaction m x p F uslL.hg .Ta PCR Anplification_kit according
to the prot o?g:é%t\%%%pngﬁﬁgggﬁ o?leg'%g pgﬁﬁrs and c9§r8?18nevﬁ?£‘f"ﬁe #RYerse

ol et b 50 0T AR sl et | SAEPERE R At b vt cart | S0 Vst LOsi Rg HHRLHAI
Stconds, 55057 0 Eecihas and2 120 o Bo%s HUINIELC ALRE)  PRACITORE Bog]

Nisi eve 3: 1°55arasdd T A oS r T T obRT s sromkpEgor 4 % 107 o knd

prepared cells infected with the retrovirus. The primers

pPDON-AI-1 and pDON-AI-2 as described in Example 18(1) were

15 used as primers. The reaction was carried out as follows.

Briefly, 10 ul of a reaction system containing 60 pmol each

of the primers, 2 pl of a 0.25% agqueous solution of

propylenediamine and 0.1 ng to 1000 ng of the genomic DNA

as a template was heated at 98°C for 2 minutes and then at

20 60°C in a thermal cycler (Takara Shuzo) to anneal the

primers fo the template.

After annealing, 40 ul of a reaction mixture
containing 0.625 mM each of dNTPs, 40 mM HEPES-potassium
hydréxide buffer (pH 7.8), 125 mM potassium acetate, 5 mM

25 magnesium acetate, 0.0125% BSA, 1.25% DMSO, 30 U of E. coli



Table 11 Dilution rate of x 102 x 103 RNA as tenpl ate RT-1CAN
not anplified; +: anplified; ++: anplified well. 20 As shown i

RT-PCR + _ .
n Table 11,

t he anpf)fication product was observed for the reaction in W?i%%ﬁgﬁﬁj

103-fol d-diluted 11 FEB 2005 228 RNA sanple was used as a

according to the ICAN. On the other hand, she anplification product was
observed for the reaction in which the 10z-fol d-di | uted RNA sanp!e.mas used
as a tenplate according to the PCR 5 Furthernore, the | CAN-anplified
products and the PCR-anplified products were confirned to be the products

of interest MNagotHbLoW yly idi 2at imipedt BLRt HRYDRLILZAt i an

.out using CSVd probe having a nucl eotide sequence”represented

NO: 121 | abeltatk widilkthired i BolOmaket hend' - 6141 NY$1 kbl Ldi zgg i

"B

was %%%ried

out as described in Exanple 9. The results were consi stent mnﬁﬂLThose of

the el ectropfereasicn dhetsigpake reer o Obser ¥8d 1sidto ¢ he,103- £l g- dj ) uted
RNA sanple for the | CAN and the 102-fol d-di |l uted RNA sanple fort&hé“bcﬁ,

respectivel yhelmdermpsieAl i nartbat Yeheth GAN was e sensityive than, -

t he. PCR

5 mixtures was subjected to electrophoresis on 3.0% agarose

gel. In addition, a PCR was carried out using primers

PDON-AI-3 and pDON-AI-4 represented by SEQ ID NOS:111 and

112 in order to compare the sensitivities of detecting a

DNA by the ICAN and the PCR. The PCR was carried out as

10 follows. 50 pl of a reaction mixture containing 0.1 ng to

100 ng of the template, 60 pmol each of the primers, 5 pl

of 10 X Ex Taq buffer, 1.25 U of TaKaRa Ex Tag polymerase

and 0.2 mM each of dNTPs was prepared. The mixtures were

subjected to reactions using Thermal Cycler Personal as

15 follows: 35 cycles of 94°C for 30 seconds, 55°C for 30

seconds and 72°C for 30 seconds. After reaction,

5 pl each

of the reaction mixtures was subjected to electrophoresis

on 3.0% agarose gel. The results are shown in Figure 21.

Figure 21 shows the results of the detection of an

20 integrated viral gene from cells infected with a retrovirus

vector according to the ICAN and the PCR.

Lane 1:

molecular weight marker (100 bp ladder); lane 2: 1000 ng of

the template; lane 3: 100 ng of the template; lane 4: 10 ng

of the template; lane 5: 1 ng of the template; and lane 6:

25 0.1 ng of the template.



Exanpl e 27 Detection of a viroid gene fromchrysanthenuminfected with
chrysant hemum dwarfing viroid (CSvd) using Pfu RNase H was exam ned. 60 u
of a niikure containing 3 20 pl of one of the 10-fold seria* dilutions of
the RNA as prepared in Exanple 26, 10 mMtris-hydrochl ori del BufiBedil§ pH
8.3), 50 nmM potassiumchloride, 5 nM magnegilum chloride, 1 nmM each of
dNTPs, 150 pnol of Randomtinmers, 60 U of Ri bonuclease Inhibitor (Takara
Shuzo) and 15 U of Reverse 25 Transcriptase XL (AW) (Takara Shuzo) was

i ncubated at 30C 11 FE B 2005 229 for 10 minutes and at 42C for 1 hour

and then heated at 99@d arh&wiminutesgloe 2DACth¥abmpli EN8aeNZY B rHSLRY s
thermal cycler (GeneAnmp PCR System 9600, Applied Biosystens) to prepare a

CDNA. Prineos \iditeMe®t WdBeanmtbsmrMid repr egaat ekdy SEQEDINGS 122 19,125
wer e synt hesi zed based on the nucl eoti de sequence of the nRNA for the

viroid. 50 tempflaxemiDNAIMEEYAITHOPED PFI0bs aeh] Of ﬁ@fngrﬂnﬁgs \Oldlth%”d
Vd2, 1 ul of the cDNA solution synthesized as descri bed above, i -, I00-,
1000- or | O@eapfleltéd.10 dilution thereof with water or water for a negative
control as a tenplate, 0.5 nM each of dNTPs, 32 nM HEPES- pot assi um

hydr oxisde buffer (pH ZEx@mp1E0®4rM pot assi um acetate, 4.0 nM magnesi um
acetate, 0.01 BSA, to DVBO 0.0156 ug of Pfu RNase H and 1 U of BcaBEST DNA

pol ymerase was incubapethethdd BIE ok LAl Anté‘r% ?“ﬂ%{cl@i@ e%\jjl:%g?%a
s

reacted sanples were stored by freezing at -20C unt analysi's.

carried outwasca eaet &alpl iBricfibn 3R tHopf | stem cont ai ning 50
pnol each of the pri mer? Vd3 and Vd4, 1ouﬂO Oo? t[l—ﬁéé‘cé: es%l%ﬁ’%rﬁ?l%nlﬁga

100-, 20 109%@&1&%%%%&1 gt hyg i %rfehecro‘?rﬁiiﬁgézgw%}agg&?g&gg?%g% he

negative control, 5 of 10 x Ex Taq buffer, _ _
pol ymerase gadeBt2oRM &ACH Qfy é?%jfafva%oilibl ?%%9 tQ. &, reaction in a
as follows: T° 9

thermal cycler. The program was cycle © ot 2 nPhlfe; 35
cycl esoof 26e24C i n30r S§ERBASr ot G OL r SeRESONYS 1 8E 723 119030 <014
0-157 was selected as a target. The template DNA was
prepared as described in Example 8(1l). A region of about
80 bp having a GC content of about 40% was selected as a
region to be amplified. Primers VT1-IF4 and VT1-IR1 having
15 nucleotide sequences represented by SEQ ID NOS:113 and 114
were used as primers. The reaction was carried out as
follows. Briefly, 5 pl of a mixture containing 60 pmol
each of the primers VT1-IF4 and VT1-IR1l, propylenediamine
at a final concentration of 0.01%, one of hot water-
20 extracts corresponding to 0 to 10° cells and sterile water
was prepared. The mixtures were heat-denatured at 98°C for
2 mnminutes, rapidly cooled to 55°C and incubated at the
temperature for 1 minute in Thermal Cycler Personal, and

then-placed on ice Zfor annealing.

25 After annealing, at final concentrations, 20 mM



11 FEB 2005 230 seconds; and 1 cycle of 72C for 5 mnutes. The reacted
sanpl es were stored by freezing at -20C until analysis. 5 ul each of the
reaction nmixtures of the I CAN and the PCR was subjected to el ectrophoresis
on 3.0%5 agarose gel. The results are shown in Figure 24. F gUEB 2005 shows
the results of the detection of a viroid @eeording to the I CAN using Pfu
RNas.e H and the PCR Lane 1: 100 by DNA | adder narker; |ane 2: negative
control; lane 3: 10000fold dilution of the cDNA, |ane 4: 1000 -fold
dilution of 10 The cDNA; |ane 5: 100-fold dilution of the cDNA; |ane 6:

10-fol d di | WERSH -gfottdwes oDNA ydinek idweb It £éhe (9R i Ui 8] $0b Uki10po 0k stREM
cDNA. As shown in Figure 24, the anplification products of interest were

observed usiamg titte, 100 fOMSD did 10iorBsk, 15 tensENsfon Bothaok, t Bgo! GAN
and the PCR Exanple 28 Detection of K-ras gene was exam ned. (1) Detection

from genoni @aPiRA Pfi MINEP<,- Kilfr as- bfang. c-dg -1 aanadseeps esent es by 20 ﬁ%Q | D
NCS: 126 and 127 were constructed based on the nucl eotide sequence of human

c-Ki-ras. 1BcalBEST aDih xpolgmeeatsal Nidke 684ARE! teACH, of mtil;l%uﬁ%i & Smake L
of a 0.250 aqueous sol ution of propylenediamne and 1 ng to 100 ng of “Ruman

genom & DNAt2E (F@nent ealumds b (23l ates Wass {8 epas eghe Jhe mxt u
11 FEB 2005 231 heated at 98C for 2 m nutes and thena 53C i nni‘l%e%%%? 5§| er

Personal tomammealest hes i | PBESeHO ihherd s at @KﬁféEGESQWEEL%&iC 0 yl4of a

reaction m xture containing 0.625 mM each of dNTPs, pot assSium 5

hydr oxi de butber daiH Tt 855 525 M paLasstum agetaLe, sium
acetate, 0.01250 BSA, 1.250 DVBO, 30 U of E’.aaﬁto@%eﬁ?a“g%%ﬁ%@?éﬁfo?o

S0 Ul The T eact on M o e mere | nbnar e a s For R ekl 10
carried out using 0-157 Typing Set (Takara Shuzo) according
10 to the manual in Thermal Cycler Personal. The PCR was
carried out as follows: 35 cycles of 94°C for 1 minute,
55°C for 1 minute and 72°C for 1 minute. The total time
required for the reaction was about 145 minutes. The
expected size of the amplification product was 349 bp.
15 After reaction, 3 ul each of thé reaction mixtures was
subjected to electrophoresis on 3% NuSieve 3:1 agarose.
The results for the ICAN are shown in Figure 22. Figure 22
shows the results of the detection of 0-157 vero toxin I
gene. Lane M: molecular weight marker (50-2000 bp); lane
20 N: sterile water as template; lane 1: the template
corresponding to 1 cell; lane 2: the template corresponding
to 10 cells; lane: 3:- the template corresponding to 107
cells; and lane 4: the template corresponding to 10° cells.
Furthermore, the results of the detection by the ICAN and

25 the PCR are shown in Table 10.



10 reaction, 5 ul each of the reaction m xtures was subjected to

el ectrophoresis bn 3. 00 agarose gel. On the other hand, a PCR was carried
out as ajcontrol. Primers c-Ki-ras-3 and c-Ki-ras-4 represented by SEQ I D
NCS: 128 and 129 were used as prinmers. 50 ul of a 15 sqution’kbﬁE@iﬂﬂhg 60
prmol each of the prinmers, 0.1 ng to 100 ng@2gf the tenplate, 5 ul of 10 x Ex
Ta~q buffer, 1.25 U of TaKaRa Ex Taq pol ynerase and 0.2 nM each of dNTPs
was prepared. The m xtures were subjected to reactions using Thermal Cycler
Personal as folTows: 30 or 35 cycles of 94C 20 for 30 seconds, 55C-for 30
seconds and 72C for 30 seconds. After reaction, 5 ul each of the reaction
m xtures was subjected to el ectrophoresis on 3.0% agarose gel. The results
are shown i Mabilgurl® 25. Figure 25 shows the results of the detection of
c-Ki -ras gene ferm-huran—25 gennm ¢ DNA_accardi ng to the I CAN and the PCR
For the ° 11 FEB 2005 232 I CAN, |l ane 1: nol ecul ar wei ght markers | ane 2:
100 ng of the tenplate; |ane FumMpehEbiEsprerimpiatecli afeld? debysof the
tenplate; and lane 5: no tenplate0 For the PCR, llane 1: 100 ng ob the
tenplate; lLane 2: 10 ng of the 5 tenplate; lane 3: 1 ng of the tenplate;
and | ane 4: IR&Ntenpl ate. As shown-in Figure 25, the anplified products of
interest were observed using 1 ng of the tenplate for the | CAN and 10 ng of
the tenpl ateckor the PCR of 30 cycles. 10 The conparative resul%%rjor t he
anounts of the anplified products obtained by the | CAN and the usi ng
ng to 100 ng of the temprate are—showr—+f—Fgure—36—Hr—thefigure, the
shaded bar répr@@en@%plgéi¢esubns for tde PGR dhBQRatyc| ese t hegdett edebar
represents the results for the PCR 15 of 35 cycles, and the closed bar
represents BRBLiLESGREd ohornt lére@ANradespectively. As shown in Figure 30,
it was _confirmed that the anount of the anplified product obtained by the

| CAN was greater than that by the PCR (2) Detection from bl ood sanple 20
Genomi c DNAs were prepared using Dr. GenTLETM (for Wol e Bl ood) (Takara
Shuzo) from 100 ul eaéh shdbirodch sEaples10pl kaet ethdiriaman thes thoduct s

i ndi vidual using sodiumcitrate or heparin as an anticoagul ati ng agent.

Det ection offcikterastgenecbybtheneCANoraS HeArid R I8 Astd8sSTiPeshich

the hot water-extract corresponding to 1 cell was used for
both of the ICAN and the PCR. Furthermore, do£ blot
10 hybridization for the amplification products was carried
out using an oligonucleotide probe VT1 having a nucleotide

sequence represented by SEQ ID NO:115 labeled with biotin

at the 5'-terminus. The hybridization was carried out as
described in Example 19. The results were consistent with
15 those obtained by the electrophoresis. Thus, it was

confirmed that the detection sensitivities of the ICAN and
the PCR were equivalent. In addition, the total time
required for the amplification reaction using the ICAN of
tbe Present invention was 1/2 or shorter as compared with

20 that required for the PCR. Thus, the ICAN of the present



25 in (1) above using the prepared DNA corresponding to 0.04 , T I
FEB 2005 233 to 5 ul of the blood. Furthernore, detection using the DNA
fromO0.0% to 5.ul of the blood sanple was carried out as described in (1)
above in order to conpare the sensitivities for detecting a.tﬂ#ﬁﬂ%iwhe | CAN
and the PCR. 5 The results. are shown in Bipgure 26. Figure 26 shows the
results of the detection of c-Ki-ras gene from bl ood sanpl es according to
the CAN and the PCR For the ICAN, |ane 1: nol ecul ar weight marker; |ane
2: 5 ul of citrated blood; lane 3: 1 ul of citrated blood; |ane 4: -0.2 ul
of 10 citratiedebitdad; vase &nfi@dedl tof wdt pakedihlod;s | gne, b O%Uk gf
heparini zed bl ood; lane 7: 1 ul of heparinized blood; |ane 8: Okb

hepar i ni zed defteer:i ranc nthderd: Obade of PR niggdy bkgod. For the PCR
| ane 1: nol ecul ar wei ght marker; |ane 2: ul of citrated bl ood, 30 15
cycles; lane 3: 1 ul(ﬁxgmgyéuxy bl ood, 30 cycles; lane 4: 0.2 uI of
citrated blood, 30 cycles; lane 5: 0.04 ul of citrated bl ood, 30 cycles;

lane 6: 5 ul of Citratechddrnd, ro35 & 1 jtrated bl ood,
35 cycles; lane 8: 0.2 ul of C|tratedg%ldgaia% ggh%l%§£ $$%8i§9u%. A*4F of

20 citrat ed thibeodn 3 £Y&:@8idane 104 %l\‘éﬂ %6 23 pard nk%anebgiggg%)rggﬁlmof

cycles; lane 11: 1 ul of heparinized blo cles

hepari ni zedpbkoadnudQ %V@ﬁ%%lﬂaPPdﬁb?008863§51% AYE r|n|ze bloag %?825

cycles; lane 14: 5ul ’of heparini ze e’15
hepari ni zedyBlk00dsed5 £¥Cl£Si ek 6: 0. FEB 20Q5 234
hepari ni zed bl ood, °35 cycles: < %ggfgne 17 f'hJOQOZESt I? ﬁgpapfﬁffﬁﬁe | obd, 35
cycles. As shewhthBnki guse 26; npl tlon oducts of _interest were
obser ved u5|n§ t he 8enon§c (%ﬂ%ggrespo ?hg tgﬁg %anof GHRFSHEY t he

bl ood sanpl e8if@%s BotA S2 and BotA A2 having nucleotide sequences

10 represented by SEQ IOD NOS:116 and 117 were synthesized as

primeré for detection. The size of the amplification

product obtained using the primer pair was about 150 bp.

Solutions containing 100 fg, 1 pPg, 10 pg or 100 pg of the

DNA from type A toxin-producing Clostridium botulinum in 1

15 pl of sterile water to be used as templates were prepared.
The reaction was carried out as follows.

10 pul of a mixture containing 50 pmol each of the

primers, propylenediamine at a final concentration of 0.01%

and 1 pl of one of the DNA solutions as a template was

20 prepared. The mixtures were subjected to the ICAN using

the composition of the reaction mixture and the reaction

conditions as described in Example 19. As a control, a PCR

was carried out in using a primer set for detecting

botulinum toxin type A gene, BAS-1 and BAS-2 (Takara Shuzo),

25 according to the manual in Thermal Cycler Personal. The



the I CAN, and the genom c DNA corresponding to 0.2 ul of either of the

bl ood sanples (citrated or heparinized) for the PCR of 30 cycles,

respecti Vel y. Exanpl e 29 10 Detection of Escherichia coli 0- 57 FEer 2909 oxi n
2 (VT-2) gene using Bca RNase HI Il was exam ned. Enterohenorrhagic
Escherichia coli O 157 was cultured in nEQ2%edi um cont ai ni ng novobi oci n at
42C for 18 hours, and then heated at 95C for 10 mnutes. Dilutions 15
corresponding to O, 1, 10, 10z or 103 cells in sterile water were prepared
and used as tenplates. Prinmers VI-2 IF4 and VT-2 | R3 havi ng nucl eoti de

sequences r egxresER®cs bye SHEO tie Notp 1301 astdid3lpweaecsynhbesgzegpas primers
for detection. The size of the anplification product obtained 20 using the

primer pair was about Afebp.rdhetteacti Gn WAS GdH ebput+t@s foELeWSon
Briefly, 10 ul of a m xture containing 50 pnol each of the priners,

propylenedlmmxuunﬂsewésrEﬂbjEwmemtt@IeD@c@foﬁh@£&%@8d09n6°Oﬁugbévgoé wat er
extracts was prepared. The mixtures were heated at 98C 25 for 2 m nufes and

i ncubat ed atags5Gdear 1T nuéeul 8s TheeMahown 1#&&&&%@?00%%&@23;{
Personal, and then placed on ice. At final concentrations Triclne

buf f er 5 pH 8hBws 1QHEM pasassiam ehl ofide, 4d0e8M aamogE um. gyl 1 1%, PVBO,
O do BSA 4 nM nagnesi um acetate, 500 uM eac?] of dl\ﬂ'I@E "%}Zé' @%ﬁg B{%PNIS

RNase HI Il astwldpameddeimet openti alcixamle 86 5%11@“%%15 ALt Ggagg T DNA

pol ynerase were added to the mxture to make the final volunme to

reaction m gawees et RdAEEsr i Pedghhenal ¢y hery Jiad peen, set vt 55C
and reacted at the tenperature forg60 nlnufesq Aftg&!f%ireactloga % ur “each

of the reackioQRJHIELUr RE1YAS SH RO eO!stz%'o%Ct gﬁpt}gﬁ@a Onl a NySi exs 3¢ 3: 1
ure ows S

agarose. The results are shown in Figure 27. e resu

t he detecti eengfl aksghardhia cod 9 18¢ VgLO (g!g) e in Bca
RNase HII1I. La%e M nol ecul ar WE|gh narke% t%%?%%& H der) nﬁ?gﬁ% ﬁF
steri @ wat eheas eh@TRkaL;€ adANG 4“9160@2534 érte %&é‘g to 1 cell;

| ane 2: the tenplate correspondlng to ane e tenpl ate
corresponding to 102 ggl |3, t t ate Corres ondln

cells. 20 As shown in Fi gsﬁrog%g% %i%u%eenej%a{se%%[ e%r?pjg‘l{fs? -OR} R ‘Pl‘g‘t“:%
wat er - extragt GoRLESRQN | Aageqrding to the LCAN These results
were equivalent to thosgﬁgg 6% ggéctlghq{eacg?%ﬁg %%cépd Hdcpo]ﬁﬁi ?

ok Som £ 285 PR LA S RS LA RIS fond® B

other hand, the amplification product of interest was not

15 observed for the reaction in which 100 fg of the template

DNA was used according to the PCR. Furthermore, dot blot

hybridization for the reaction products was carried out

using BotA probe having a nucleotide sequence represented

by SEQ ID NO:118. Dot blot hybridization was carried out

20 as described in Example 9. The results are shown in Figure

23B. As shown in Figure 23B, the signals were observed

using 100 fg of the template for the ICAN and 10 pg of the

template for the PCR, respectively. These results were
consistent with those of the electrophoresis.

25 Example 26



11 FEB 2005 236 RNase H, Bca RNase HIl, was also effective in detecting a
virus, a bacteriumand the |ike. Exanple 30 Detection of Staphyl ococcus
aureus ehterotoxin A 5 gene was exam ned. Prinmers SEA-1 and{SEAER 2005
represented by SEQ I D NCS: 136 and 137 were synthesized based on the

nucl eoti de sequence of the enterotoxin A gese regi on of Staphyl ococcus
aureus. 50 ul of a reaction mxture containing 1 ul of a solution
containing 115 pg or 1.15 ng 10 of a genom c DNA from Staphyl ococcus aureus
(ATCC accession no. 13565) or 1 ~1 of water for a negative control, 50 pnol

each of the priners, R&Eaieachodf o¥iRsn32enivh HEPESRAt a&sd ugkBANeRaxi de
buffer (pH 7.8), 100 mM potassi um acetate, 4.0 mM magnesi um acetate, O do

BSA, |.Co DWBOfolS 0.shSklug dif L ioiNaser H odl 1mbh 06uBsaBESTi DNA  rya
pol ynerase was incubated at 58C for 1 hour in a thermal cycler. After

reaction, 5obtadachi ofaddwerdeegti 0o ntnbur@%gu@@,aqﬁhyzegx@yacting low
el ectrophoresis on 3. G0 agarose gel. The results are shown in Figure 29

Fi gure 29 sthscmherQOw@&@mkISRNhsele@bmopbﬁ&?%EﬁtB@huﬁheiH?E%Eéhonw9EE
er

St aphyl ococcus aureus enterotoxin A gene. Lane 1: nol ecul ar wei ght mar

(100 by | adderysanahenin Regaly Wel £ I @SSt efd | @Bt 85da | ANBy 3mp L5, P
of the tenplate; and lane 4: 1.15 ng of the tenplate. 25 As shown Pn Fi gure

29, the anpbitf igmid op-peodest wedd 208§, 237x Ofp dyiilylest  ygd
usi ng about 1.15 ng of the tenplateggéganple 31 Déiectié% o?ﬁﬁ%%g???ﬁégc

virus (HCV) reagtexanivied. c5r PibaentHQYs 3y aRdaHEERL, havi AgyAu tid
sequences represented by SEQ ID NCS:138§aﬁ% 139 were Egﬁtﬁggwgeﬁhﬁgs%d?on

Br i ofly, 4 U ol a mrare Conor i oe RA probar oo de EeH Bhd HCERAmp! ¢

Briefly, 4 ul of. a mxture containing

21 from 10030 wevefrsa sarinds € L ndi vidyalQr - ient_wth
HOV, 10 mMtris- hydrochl or deél{)lﬁ%’g?rh(%’t‘g%{l%?% L %\A%%ﬁ)i&ﬁﬁ%ﬁthgof

dNTPs1010_prml Mgb1RANdORM RS b d) Ofo RavBESLiansrlplase X o

(Takara Shuzo) was incubated at 30C for 10 m nutes ant _
Thermal cyc o toone fp POR Gy SLaR 6500 Tppt S ooy AU (8 Prepate s

CDNA. pl of one of the serial dilutions of the RNA was prepared.

The mixtures were warmed at 30°C for 10 minhutes, reacted at

55°C for 30 minutes and then heated at 99°C for 5 minutes

15 for inactivating the reverse transcriptase. After cooling,

the ICAN was carried out. 1 wl of the reverse

transcription reaction mixture was used as a template for

50 pl of a reaction mixture for the ICAN. Primers CSVD-F4

and CSVD-R3 having nucleotide sequences represented by SEQ

20 ID NOS:119 and 120 were used as primers in this Example.

The reaction was carried out as described in Example 19

except that reaction temperature was 60°C and that Thermal

Cycler MP was used. After reaction, 3 pl each of the

reaction mixtures was subjected to electrophoresis on 3%

25 NuSieve 3:1 agarose.



An | CAN was carried out at 55C for 1 hour as described in Exanple 13 except
that 1 ul of the cDNA 20 reaction m xture and 100 pnol each of the priners
HCV- F3 amd HCV-R1 were used. After reaction, 2.5 ul each of the reaction
m Xtures was subjected to el ectrophoresis on 3. 0% agarose §dl FEGRg5resul ts
are shown in Figure 31. Figure 31 shows tl@7results of electrophoresis for
the detection 25 of hepatitis C virus. Lane 1: nol ecul ar wei ght marker (100
11 F E B 2005 238 bp); lane 2: the tenplate prepared froma serumfrom
a healthy individual; and lanes 3 to 6: the tenplates prepared from sera
from patients infectedmithe HoVheAs hahayn HOR Figs £f 8dat i dn Was s Ceakhs: aed
that HCV 5 coul d be specifically detected fromthe serum sanples from
patients i nfeot eth wat lreldcY.ioix a3 20 The canml i fiécagi on yretdwde R thge
present invention was exam ned. 10 (1) A PCR was carried out using the
pUC 9- 150 plrasreixh eDNA raash i eiist 5h | ne&x@pbe Zn{xRureasad tgmpkakgiand
primers MCS-F and MCS-R represented by SEQ I D NOS: 35 and 36. A
PCR-anpl i fi et ifeagmerg (din®3d2by wapraleakead Ry dud i fyineshes " £aGt 1R
m xture using Mcrocon-100 15 (MIIlipore). A réaction m xture containing 15
ng of tthe P@RdAde agsedt andp3@mprel. of Taepri in UGl id
sequence represented by Sé% | D NO: 140 Iabel£§é3f§% P@*%Z%T%ﬁggquﬂhi'gs

hosphor yl atficdn cats .t hep2'i =tr@RATI NAS ri hsd i d al and
phosphory BRI elfakl)i s rangt3be Iﬁﬁtﬁﬁ%éf Lk _%ﬁﬁl&hg\#ha

a reaction mxture 20 further containing 30 pnp a prime [ a
§ PLE

nucl eot i de FeELRACPORS RSNt @t tibSEQ 4 %é\@'%&'ﬂn‘ P e
reaction m xtures were heat-denatured at 98(? or %B%1nutesséﬁgogggh c%gled

to S5C 20 ghoaf dndieasti aomighihierk42nn MM Tii cne buf Ler (ol 8. 7). 12, S

MM 25 potassi um chl oride, 12.5 nM amoni um sulfate, 1 FEB
2905 239 transcription reaction mixture were added thereto to make
10 the total volume to 50 ul. An amplification reaction.was
carried out using Thermal Cycler MP. The reaction was
carried out as follows: 30 cycles of 94°C for 30 seconds,
55°C for 30 seconds and 72°C for 30 seconds. Aftér
reaction, 5 pl each of the reaction mixtures was  subjected
15 to electrophoresis on 3% NuSieve 3:1 agarose. The results
are shown in Table 11.
Table 11
Dilution rate of x 107 x 10°
RNA as template
RT~ICAN ++ +
RT-PCR + -
-: not amplified; +: amplified; ++: amplified well.
20

As shown in Table 11, the amplification product

was observed for the reaction in which the 10°-fold-diluted



1.250 DVSO, S mM magnesi um acetate, 0.625 nM each of dNTPs) containing 1 U
of BcaBEST DNA pol ynerase was added to the reaction m xture. The resulting
m xt ure s reacted at 55C for 15 minutes. After reaction,12%§ ~gnﬁf a
reaction 5 term nation solution (95% fornmam de, 20 niM EDTA, Bg

Br omophenol Bl ue, 0.5% xyl ene cyanol) was22$ded to 5 ul of the reaction

m xture. The m xture was heat-denatured at 94C for 3 minutes. 1.6 ul each
of the reaction_m xtures was subjected to el ectrophoresis on 6%

pol yacryl am de gel 10 containing 8 Murea and the signals were read using
BAS2000 ( FujRNy wn@b@e@ftasmtmrgtssem erefepll 4 tomethe rpiingert dVRihe THeaN .
results are shown in Figure 32A. The sequence | adder in Figure 32A was
prepar ed by BFedimcPhieNM Iapad stimgl empl i fndabilan TakatiectShuze) obsiergethe
primer MF2 | abeled with. 15 [y-3zP] ATP by phosphoryl ation and used for the
det er ni nat i di®Tofthdie reangtiorofin hehegherdieonl Pr-dduei-dilaredl: ReA caahpnat i on
of the prinmers MF2 and MRLl; and |lane 2: MRL. As shown in Figure 32A, a band
of 448 by exeendetR@s romenel pre nercdRiing tbetradpoR.t he tenpl ate was
det ect ed when the extension reaction was carried out by adding only the
primer SVRL to the tenmiwattthe@otdie thderChardmpa iFdRd Gr3fd-dy bounded by
the primers MRL and M2 was detected in addition to the above-nentioned
band by f ur PE&aagdiirfy €256 gﬂmﬁwﬁWeM%oﬂ'ﬂﬂﬁmedﬁttwaﬁecﬁﬂéigﬁ@guEﬁgt okhe
extension , 11 FEB 2005 240 fromthe MRL prinmer using the PCR-anplified
fragment as iateemsitaty ot e dactiyirodi ReaBsEST Db Pol ¥HEhas 81 Was 2 s\Whched
due to tenplate switching to the extension using a strand extended fromthe
primer MF2 assa tenmpliade. ohtFunkhagnorseydt epgpbate swiiiehi Nng Was-Phser ¥ed
when Kl enow DNA pol ynerase was used as a nesophilic DNA pol ynerase having a
strand di spbagereiie acdpmdentewlepysignd arp cRodh bhongpMd hes ot hgk ?gﬂd,
tenpl ate swi tching was not observed when TaKaRa Taq DNA pol ynerase ? akar a
Shuzo)Oor 1GtPyth8ES' Wrrﬁ@hﬁ{gerasm#bTﬁ@izaamo)wavgtr&%qtri%ost rRd 5o

di spl acenent activity was used. (2) The tenplate swtching reaction was
exam ned ustegcaibedplial en N LT and W LEBr RN AN t to.
DNA fragnents to which the priners M2 IEiénndél(li/lg?{lﬂ{%g g%&:egg:be aﬁéeééﬁedw\%ﬁe .

prepared asthekbowst PERS avre | t usy e s
tenpl ate and prinmers MCSF and Rf\ﬁ#a%%}sm?o@o@g??%r rswe%fot%lg%?geg

obiaih PR Arpl o116 1ragmonrs WatE oy T35S L) Phh e wedl (S 5. °
;?; regi on bounderhi by 1 he.Qr i ARAS Mand R pes.£omMPBLY Present. if.qhe two
15 demonst.rating thét the ICAN was more sensitive than the. PCR.
Example 27
Detection of a viroid gene from chrysanthemum'
.infected with chrysanthemum dwarfing viroid (CSVd) using
Pfu RNase H was examined. 60 pl of a mixture containing 3
20 pl of one of the 10-fold serial dilutions of the RNA as
prepared in Example 26, 10 mM tris-hydrochloride buffer (pH
8.3), 50 mM potassium chloride, 5 mM magnesium chloride, 1
mM each of dNTPs, 150 pmol of Random émers, 60 U of
Riboﬁucleaée Inhibitor (Takara Shuzo) and 15 U of Reverse

25 Transcriptase XL (AMV) (Takara Shuzo) was incubated at 30°C



anplified fragnents. Next, a tenplate-prinmer (1) in which tenplate DNA
strands with prinmers being anneal ed thereto were not 25 anneal ed each

ot her,  ahd a tenplate-prinmer (2) in which 11 FEB 2005 241 tenpl ate DNA
strands with primers being anneal ed thereto were anneal ed eadH bEBEBbwer e
prepared as follows. (1) A reaction nixtugegcontaining 30 ng of the
fragment MCSF-RV, 40 pmol of the priner M2 | abeled with 5 [Y-32P] ATP by
phosphoryl ation at the 5 -term nus, propylenediamne at a final _
concentration of 0.0l1o and sterile distilled water to 5 ul, and a m xture

cont ai ni ng I®mgldf mihetésagmentat4 MOSREc40 PrRbusT ahbe dHdile MG at
propyl enedi am ne at a final concentration of O Oo and 10 sterile distilled

water to 5 W9'er foserfar aiiely eieafo denafdaad Al ABCthar &n MUt 85 then
cooled to 55C. 2.5 ul each of the reaction m xtures were mXxed together to

repare a temelradsd- pricgeler(2) (Behedal ONpaRXt UEGs¢@RL ai Bkhg 15 of Jhe
95 Pragnent ﬁggF-RV, 15 ng of the fragnent M- R, 20 pnol of tﬁgperner

M2 | abel ed Bliclsly shuenid Pl A b byp abes aneinat | Opz sholb e - heT NSy 204Prol
of the prinmer MRL, propylenediamne at a final concentration of GO 0 and
steril & di swiddl ekeprisintidn Sopl swas Meatoglenss uggd 135 98Ge synthesized
based on the nucleotide sequence of the mRNA for the viroid.
50 ul of a mixture containing 50 pmol each of the
primers Vdl and Vd2, 1 pl of the cDNA solution synthesized
as described above, a 10-, 100-, 1000- or 10000~fold
10 dilution thereof with water or water for a.negative control
as a template, 0.5 mM each of dNTPs, 32 mM HEPES-potassium
hydroxide buffer (pH 7.8), 100 mM potassium acetate, 4.0 mM
magnesium acetate, 0.01% BSaA, 1% DMSO, 0.0156 ug of Pfu
RNase H and 1 U of BcaBEST DNA polymerase was incubated at
15 57°C for 1 hour in a thermal cycler. The reacted samples
were stored by freezing at -20°C until analysis.
A PCR was carried out as a control. Briefly, 50
pl of a reaction system containing 50 pmol each of the
primers Vd3 and Vd4, 1 pl of the cDNA solution, a 10-, 100-,
20 1000- or 10000-fold dilution thereof with water or water
for a negative control, 5 pl of 10 x Ex Tag buffer, 1.25 U
of TaKaRa Ex Taq polymerase and 0.2 mM each of dNTPs was
subjected to a reaction in a thermal cycler. The program
was as follows: 1 cycle of 94°C for 2 minute; 35 cycles of

25 94°C for 30 seconds, 55°C for 30 seconds and 72°C for 30



20, for 2 mnutes and then cooled to 55C to prepare a tenplate-prinmer. 20
dal of a reaction mxture (42.5 nM Tricine buffer (pH 8.7), 12.5 nM
potaSS|uh1chIor|de 12.5 mM anmoni um sul fate, 0.0125% BSA, 1.250 DVSO 5 ni
magnesi um 25 acetate, 0.625 nmM each of dNTPs) containing 11U ¢EBBHRSBEST

11 FEB 2005 242 DNA pol ynerase was added ©305 ul of the tenplate-priner
reaction mxture. The resulting ~hixture was reacted at 55C for 15 m nutes.
After reaction, 2.5 ul of a reaction term nation solution (950 formam de,
20 mM EDTA, 0.050 5 Bronophenol Blue, 0.5% xyl ene cyanol) was added to 5 ul
of the reactiegendsct uaed Theyild uof Via@sCheir denatuneesat 9fhe Crigktdqg
mnutes . 1. 6 ul each of the reaction m xtures was subjected to

el ect r ophor esimples 6% 1o ytacr ¢d adny der getigenaai A200cBuit Ul eanangdst be
signals were read usi ng BAS2000 10 (Fujix) to detect products extended from

the prinmer MF2. The reSulils eaict SEOWRhEN et 828 xThecsegyenas | addgr in
Figure 32B was prepared by sequencing ML3npl8 single strand DNA using the

primer MRL laakel ethen @@R[YW&%P]éTBJQEt@@OSEBorEhéEhQBpﬁB@egigd Bﬂr Ehﬁ
determ nation of the 15 length of the extension product. Lane |: ate

DNA. staandsgrmtosmelq@lann@alee&e%@ﬁftsotm,sﬁaﬁnl%HGE% utr%WFﬁ te Pg‘éué f
(0]

strands bei ng anneal ed each other. As shown in Flgure only a

161 by ext erdedhowemtithe rudurs M2 1 the: &ndi of the tg
detected for the tenplate-primer in which terrpll ate DNA S?J?él sacv\é\\n@?ﬁggn?rrers

bei ng annealted thermian Wes £n OPf@nRﬁaéédHe%%H RpRerpcen t tper; ggn
band of 223 by bounded by tﬁg primers MF2 and MRL in addﬂ?ﬁgﬁ ?o %Q@ Qp

above- nent i oned 1kaned Mag dedectiethd of . tﬁ@gé%ﬁé&@fﬁqﬁﬁ%&“@ggﬁo

tenpl ate DNA strands with priners being an
fold dilution of the cDNA; lane 4: 1000-fold dilution of

10 the cDNA; lane 5: 100-fold dilution of the cDNA; lane 6:
10-fold dilution of the chA; and lane 7: the original
solution of the cDNA.

As shown in Figure 24, the amplification products
of interest were observed using the 100-fold dilution of

15 the cDNA for both of the ICAN and the PCR.

Example 28
Detection of K-ras gene was examined.

(1) Detection from genomic DNA

Primers c-Ki-ras-1 and c-Ki-ras-2 represented by

20 SEQ ID NOS:126 and 127 were constructed based on the
nucleotide sequence of human c-Ki-ras.

10 pl of a mixture containing 60 pmol each of the
primers, 2 nl of a 0.25% agueous solution of
pfopylenediamine and 1 ng to 100 ng of human genomic DNA

25 (Clontech) as a template was prepared. The mixtures were



thereto were anneal ed each other. Thus, it was confirnmed that a tenpl ate
switching reaction took place if tenplate DNA strands with priners being
anneal ed’thereto were anneal ed each other. 5 Exanple 33 ({é Deégg&kon of
Mycobact eri um t ubercul osi s was exam ned using the RNase H arf rom

Ar chaeogl obus ful gi dus (Afu) described in2Raferential Exanple 7. Priners
MI S2F (SEQ I D NO: 155) and MIl S2R (SEQ I D NO: 156) were 10 synt hesized on
the basis of the nucleotide sequence of the Mycobacteriumtubercul osis
genone regi stered in GenBank under accession nunber AL123456. The l'ength of
the regi on beaderdedaby 9HEC priiarer 2pahiniates udinky thenprbser poftireasmas 103
bp. Mycobacteriumtubercul osis genomc DNA as a 15 tenplate was extracted
fromdried BOGhardaresqridppon BGeHei Z0d BeLe e ngot Bha €enpeatkona

met hod. Sol utions containing 100 pg, 10 pg, 1 pg, 100 fg, 10 fg or 1 fg of
the genom ¢ DNA per ulAfifferst annealdaicgr wer eppr epar ed. r@gyﬁy&ywnMeﬁgre
carried out as follows. Briefly, at final 20 concentrations, 32

HEPES- pot as sicmaahiydmaxi dechsf fdr &oth 708) ,dNHs ”WDOtn@@SHEﬁEQCSBEEEmERi
DMSO, 0.01% BSA, 4 nmM magnesi um acetate, 500 uM each of dNTPs, 50 prnol each

of the spri menairdKiSF waer M| B3R, 78875 U of zBNaE%tE'sf 51 QR AédJetaf‘ceU Of my
BcaBEST DNA pol ymerase and 1 ~1 of one of the 25 tenplates were m xed and

the final velagi®ssas mRda 4t 50 Wi12s5s B FEB 20055244, Weph; S%rt' e Wg&
ﬁ been

The reaction m xtures were placed in Ther nal Cycl er Persona i ch

set at 60C amdsienaubahed sf.ar B0, 8 BULEESTATHE! 562 éQQ e eaghe §1 ¢
reaction. mxtures was subjected to electrophoresi agarose ge

On the ot herhangi x8uRER ¥8S akd | €9, DUl %%13 ¢an ' - B MIES F
and MI'S PCR-R as described in R nsho Byérl g &gganege %%ujnal ofli?Eg

Clinical Patbaledyh mi3Bret i @&&@tev@raec P B TRES AnAg\Qer

anplification product of 276 by is obtained using the priner

react ip@n m xLWke 19fh 5%lﬂlvﬁ§cﬁr8Pa£ﬁg %%'% 1%%.%@9#%§%ﬁaégstggb E4S

according to the instruction nanual attache ol ymer i

(Takara Shuze) o100 opRRhied) Mol W @9as plaged . a 15 ther el cycler_and
S ea cyéi

subj ected to a reaction of 40 cycle consi sting of 94C for 30

seconds, 50C for 30 s on@r§e agghggc ﬁdgoaswdaéffﬁ;ﬁ%ﬁ]@% ct| ﬁnfﬁo/a

each of the reaction mxtures was subjected toele
s et 50 cefbpth. AP et LLLERLLO B, oot susel e
SEQ ID NOS:128 and 129 were used as primers. 50 pl of a
15 solution containing 60 pmol each of the primers, 0.1 ng to
100 ng of the template, 5 upl of 10 x Ex Tag buffer, 1.25 U
of TaKaRa Ex Taq polymerase and 0.2 mM each of dNTPs was
prepared. The mixtures were subjected to reactions using
Thermal Cycler Personal as follows: 30 or 35 cycles of 9%94°C
20 for 30 seconds, 55°C for 30 seconds and 72°C for 30 seconds.
After reaction, 5 pl each of the reaction mixtures was
subjected to electrophoresis on 3.0% agarose gel. The
results are shown in Figure 25. Figure 25 shows the

results of the detection of c-Ki-ras gene from human

25 genomic DNA according to the ICAN and the PCR. For the



(2) Detection of Chlanydia trachomatis was exam ned using RNase H from Afu
or RNase H from Pyrococcus 25 horikoshii (Pho). Prinmers CI2F (SEQ I D

NO: 157) hnd CT2R 245 11 FEB 2005 (SEQ I D NO: 158) were synt hesized on the
basis of the nucl eotide sequence of the Chlanydia trachomatils pERLAS

regi stered in GenBank under accession nunm@gep X06707. The length of the
regi on bordered by the prinmer pair including 5 the priner portions is 109
bp. A sanples as a tenplate DNA was prepared by subjecting a clinical

speci nen obtained froma patient agreed with the inforned consent to

phenol chl or CfGANW t t@aé mant resite@ihanoke PERET RiarddON. 1 BACLI:ONHOVCRE of
carried out as follows. Briefly, at final 10 concentrations, 32 nM

HEPES- pot assihem tyms bt ele bahéens: ([l hd)of 108 MVepphlass,umAcet at eg fh?ﬁ)
DVSO, 0.01% BSA, 4 mM nagnesi um acetate, 500 uM each of dNTPs, 50 pnol “each

of the primerts €H@Ftang1GERR, #6d41dnef RNass téefn{fq@t%ﬁ.o Olp - 7%%’ gEbgrRNase
H from Afu, 8 U of BcaBEST DNA pol ynerase 15 and ul of the sanple werfe

m xed and therfd nak vDdeimagnasrmade. t a@1uk e thagterd) eqwater. Jthe
reaction mxtures were placed in ThernaIQCycFer-ﬁ%rsonaL mhicﬁ&héghbggﬁ set

at 55Cszand iteedaied f0an60 v nut 7, Akt ehd eachion: 3 U, pagh af fhe .
reaction m xtures was subjected to 20 el ectrophoresis on 5. A agarose gel .
As a result tempa el i fication products of interest was observed. These

results denonstrate that Chlanydia trachomatis can be detected using, RNase
£ pom Al or Pho | n e drbbediel el ierr ssenti sl e EUBlcre o
Pl 111 cati bn T escri o vas carrred st e lad o ek e lam 2om hac e
primer MI SaRawsethd N1 Lhoakpechabebfgatel 13,5 cAr BLAUS M4 Digiln as a
10 The comparative results for the amounts of the amplified
products obtained by the ICAN and.the PCR using 1 ng to 100
ng of the template are shown in Figure 30. 1In the figure,
the shaded bar represents the results for the PCR of 30
cycles, the dotted bar represents the results for the PCR
15 of 35 cycles, and the closed bar represents the results for
the ICAN, respectively. As shown in Figure 30, it was
confirmed that the amount of the amplified product obtained
by the ICAN was greater than that by the PCR.
(2) Detection from blood sample
20 Genomic DNAs were prepared using Dr. GenTLE™
(for Whole Blood) (Takara Shuzo) from 100 ul each of blood
samples collected.from a healthy individual using sodium
citrate or heparin as an anticoagulating agent. Detection

of c-Ki-ras gene by the ICAN was carried out as described

25 in (1) above using the prepared DNA corresponding to 0.04



5 primer and 100 ng of the Mycobacterium tubercul osis genonmic DNA as a
tenpl ate. The resulting anplified fragment was diluted 30-fold, 300-fold or
3000-fold and subjected to detection using streptoavidin-coated magnetic
beads (Pierce) in an autonated detection instrunment Luni putlsl F&B(30 i r ebi o)
Magneti c beads having streptoavi din capa2BBe of binding 100 pnol of biotin
being i mobilized was reacted with the biotinylated anplified fragnment for
5 mnutes on the first layer of a cuvette. 0.1 N NaOH was then added 15
thereto. Hybridization with a FITC | abel ed probe MIl SBF was carried out for
5 m nutes. After pdastfi e & IRGR abeheck lamtheF¢ TGlabecbody wasnaddad DNa
thereto. After reacting for 5 mnutes and washing, a |um nescent substrate
was added t Hewst 1. ™ horésull ,oft thas Hhawh 20nphat wdet ectdinedasubeas
carried out sem -quantitatively in a short tinme (20 m nutes) using nagnetic
beads in a demseeritieshal iaut othf ed geiwct i an | nstagpentto The@Rla6t | opnwas
carried out by neasuring the |lum nescence | evel by photocounting. The
resul ts aresehedniivitiay ed?. d@bectird7aTallhebl2 the ICAN and the PCR.
Mycobact eri unPhot ocounti ngS/ N rati ot uber cul osi sanpli conx 303 a55x 10'29. 6x
3001 . 2Bx 10THe. eR0009. 22X Eoln/S500. F235utl' 269 1 FEBu2LI -5 Theshesuhks in
Tabl e 12 denonstrate that detection can be carried ouft with sensitivity
equi val ent teshilthat ogf the casveetiienal ol abeKhu%@esgé%e FebRodp1 684 A
hybri d chromat ography net hod was exam ned as a nethod for detecting the
above- nent i eaeglamplddd e fidagmBNtheStiicalt aad di e ( Magal aipJesoye) THaR,
i mmobi lized onto a nitrocel |l ul ose nenbrane. A water-absorptive pad was 10

connect ed t hanewl:h o1 60ms4 F UgkignhY kardk < ongtogpaphy (st rip. c'nggtéa” p
was used to detect the anplified fragnent used in (3) above according to a

hybrid chropabedr;apiyhdrethod. Beteet Lon wagCHId Ll oL by 4c0lpr
devel opnent using 1-step TNB-éF%tting (5ierce). 15 Sﬁg%? iéélﬂ?? di%eggtion

i Xt WY t li{f4 t - .
m Xt upe Conkéh@bﬁgdlﬂidga%'léﬁgigfa@Rg%Hp?gﬁgg?%ﬁ%%ﬁ%g%ﬁ?g%%fbdlane

nitrocel |l ul ose nenbrane. Then, 0.1 N probgf

51170, 8, 0 Skl S R SRS i

order. As a result, and was det'ect for the anpl

derived fromgoblcohacd epi.urg f410g1 cPshspRRehibY8 AWML bha"@ne o
0.04 nl of heparinized blood. For the PCR, lane 1:
molecular weight marker; lane 2: 5 pul of citrated blood, 30

15 cycles; lane 3: 1 pl of citrated blood, 30 cycles; lane 4:
0.2 pl of citrated blood, 30 cycles; lane 5: 0.04 pl of
citrated blood, 30 cycles; lane 6: 5 ul of citrated blood,
35 cycles; lane 7: 1 pl of citrated blood, 35 cycles; lane
B: 0.2 pl of citrated blood, 35 cycles; lane 9: 0.04 ul of

20 citrated blood, 35 cycles; lane 10: 5 pl of heparinized
blood, 30 cycles; lane 11: 1 ul of heparinized blood, 30
cycles; lane 12: 0.2 pl of heparinized blood, 30 cycles;
lane 13: 0.04 pl of heparinized blood, 30 cycles; lane 14:

5'pl-of heparinized blood, 35 cycles; lane 15: 1 ul of

25 heparinized blood, 35 cycles; lane 16: 0.2 unl of



11 FEB 2005 248 this nmethod is useful as a rapid gene exam nation nethod
because,, using this nethod, results are obtained with naked eyes in 5 to 10
m nutes by the nethod of t he present invention. 5 Exanple 3 (1é Sout hern
hybridi zati on anal ysis of anplified products containing | ad E&B 2ads | n
sone cases, plural high nol ecul ar wei ght R&8ddered bands ot her than three
bands of interest may be 10 observed in the anplification nethod of the
present invention. The |addered bands were exami ned. Enterohenorrhagic E.
coli 0-157 was selected as a target. A tenplate DNA, chineric priners and
reacti on coldinaminmst fegt bCANdAwer 85ascylebes i bethd n1BExanpl@:9.0 Af4 el of
reaction, 5 15 ul of the reaction mxture was subjected to el ectrophoresis
on 30 NuSi eve@rirdgeadse gel, Ihecyebests are shown in Figure 37. In
Figure 37, the lanes represent results for the followng: lane M 100 by
DNA | adder marker; | ade Ishowyain vEigurd rdb, theeadplibecheabrdpestinatk
corresponding 20 to 1 cell; lane 3: the heated extract corresponding to 10
cells; laneof thetheateéd extract cbseespondivgin® 1lGheel henomare Spxhhe
heat ed extract corresponding to 103 cells; lane 6: the heated extract

corr esppondi g tredpdhdield s;o ahd2 | aheo?: etxlﬁﬁehe@tﬁctrﬁé(tbp@éd COLMESPENELRY tO
105 25 cells. Ladder bands were observed as shown in Figure 37. 249 11

FEB 2005 (2)thanaigmis ehdl addergenampti bved Joammi s he eacloe@tlﬁiri of
sequences of the | addered bands obtained in (1) above were anal yzed.

Briefly, 50edthefr tdf® tRachileRdisdmprPrepatedtbn b W@éaﬁi&bize‘é‘cﬁﬁdeQ 5
el ectrophoresis on 3% agarose gel. After el ectrophoresis, the | addered

bands were exel $aR foforBd ke dels, Thesgagd 1Jé§$ DNA fragnments were then
recovered fromthe gel using EASYTRAP Ver akara Shuzo). The recovered

anplified fragnents wergnyient>ended using DNA Blunting kit 10 (Takara
Shuzo) .

10 Detection of Escherichia coli 0-157 vero toxin 2
(VIT-2) gene using Bca RNase HIII was examined.
Enterohemorrhagic Escherichia coli 0-157 was cultured in

mEC medium containing novobiocin at 42°C for 18 hours, and

then heated at 95°C for 10 minutes. Dilutions
15 corresponding to 0, 1, 10, 102 or 10® cells in sterile
water were prepared and used as templates. Primers VT-2

IF4 and VT-2 IR3 having nucleotide sequences represented by

SEQ ID NOS:130 and 131 were synthesized as primers for

detection. The size of the amplification product obtained
20 using the primer pair was about 146 bp. The reaction was
carried out as follows. Briefly, 10 ul of a mixture

containing 50 pmol each of the primers, propylenediamine at
a final concentration of 0.01% and one of the hot water-
extracts was prepared. The mixtures were heated at 98°C

25 for 2 minutes and incubated at 55°C for 1 minute in Thermal



The bl unt-ended DNA fragnents were ligated with a vector pGEM 3Z (Pronega)
digested with a restriction enzyne Hincll (Takara Shuzo) using DNA |igation
Kit (Takbdra Shuzo). The ligation mxtures were used to trangsfg SfgPet ent
15 cells of JMLO9 (Takara Shuzo). After transformation, the cells Were
cultured on LB agar plate containing 0.1 @®Banpicillin, 1 nMIPTG and 0. 02%
X-gal at 37C overnight. After cultivation, several white colonies were
selected fromthe plates. Colony PCRs were carried out 20 using priners
ML3- M4 and ML3-RV (both from Takara Shuzo) to determ ne the presence of an
i nsert. Col éhicderhaHanpamsky t sanver etloath t usBslcadit hoshakeéag in AB | Fgyihd

medi um containing 0.1 mManpicillin at 37C overnight. After cultivation,

pl asm ds wersenmeritfiead drrsom el | sMIsimig cYACENUZT Rl agpud ginh Kito mu
(Qiagen). The sequences of fragnments ° 11 FEB 2005 250 cloned at the
Hincl | sit epotfastshewmpl atsit cisdever 80 ansl yaedni Amb @ fditeeCtispNsvssi NG, prbMers
ML3- M4 and ML3-RV according to a conventional nethod. As a result, it was
denonstr at edShatd e Madresiturdateagaent sobt avned dpy ddhepmidhods pfyt he
present invention has a structure in which the region to be anplified s
repeat 6d. Feczhewaye HilIVWas g8 EEEEdithefteE%nrt%qtiéQa%%ﬂéi 5 { hgngane
direction fromb5' to 3'. (3) The | addered anplified fragnents other t%an 10

three anpli f5i.ed U régneeasEel iDNtrer ¥R |, o-L hg h i nt
i nvention for detecting Mycobact erPiQt;ﬂr%tuber cul ogi S, d%@cgi/ gg) gnéagyﬁh?g&‘?g

trachomati s teemne exathaed; nHEVywasndetestegl ypder gandidiqn L bed
in Exanple 31. Mycobact erilﬁm t Xberpul osis orHChI a@%i g'le%dr acsoorﬁzl?%?ﬁgégvas
det ect ed underecndiddOns, as dgsenibed bmeﬁxaﬂghﬁ g B@gnrf‘ss 4095

| addered anplified fragnents were subc?’oned and sequenced as escrl%ed in

(2) above. Asda resstbd i4tvas,derppstratedet hat, the | addered fraguent
obt ai ned by the

10 reaction, 3 pl each of the reaction mixtures was subjected
to electrophoresis on 4% NuSieve 3:1 agarose. The results

are shown in Figure 27. Figure 27 shows the results of the
detection of Escherichia coli 0-157 vero toxin II (VT2)
gene using Bca RNase HIII. Lane M: molecular weight marker

15 (100 bp ladder); lane N: sterile water as template; lane 1:
the template corresponding to 1 cell; lane 2: the template
corresponding to 10 cells; lane 3: the template
corresponding to 10?® cells; and lane 4: the template
corresponding to 103 cells.

20 As shown in Figure 27, VT2 gene was detected
using the hot water-extract corresponding to 1 <cell
according to the ICAN. These results were equivalent to
those of the detection reactions according to the ICAN
uéind E. coli RNase H and the PCR as described in Example 9.

25 Thus, it was confirmed that the ICAN using a heat-resistant



met hod of the present invention has a structure in which 20 the region to
be anplified is repeated. Furthernore, it was confirned that the repetition
isin the same direction from5 to 3'. Exanpl e 35 (1) The detection net hod
of the present_invention 25 for Mycobacterium tubercul osis wdd ERBr05ed.
First, 251 11 FEB 2005 priners K-F-10323&0) (SEQ I D NO: 159) and
K-F-1133(62) (SEQ ID NO: 160) were synthesized for anplifying a region with
relatively |ow GC content in the Mycobacteriumtubercul osis genone. Seri al
dilutions containing 100 fg to 10 pg of the 5 Mycobacterium tubercul osis
genom ¢ DNARMastedts i Beal RNaExaH[IE, 33k aWe dsesasyd enpl éé@éctIH@ a
reaction was carried our as follows. Briefly, at final concentrations,

MM HEPES- potvdssisymaabrabe menh d@re{oHL 7k8) , 100 nM pot assi um acetate, 1o
DMSO, 0.01% BSA, 4 nM magnesi um 10 acetate, 500 uM each of dNTPs, 50 pnol
each of the priners KExdfi33H 6) and K-F-1133(62), 9.375 U of RNase Hi|
fromPfu or 4.375 U of RNase H from Afu, 2.75 U of BcaBEST DNA pol ynerase
and 1 ul of one of th@étﬁd‘ﬂﬂiéﬁﬁsof\esﬁaﬁh?igc%@féurshea\jﬂé@ S LPE: ¥@s, mgde

to 25 ul with sterile water. The 15 reacfion m xtures were placed 1n

Ther mals CycleemeParsonakannsd. had bgerssepat; 62Q %ié‘c%’@@eﬂ%%ﬁggt od

m nutes. After reaction, 3 ul each of the reaction m xture was “su

to el ectropheresic® O0N03: D%wagargse g¢l . a tos Jd nstrated
that the anplification products 20 coul‘%l e dgéft%e%(lgj!teesdliuesq \rll\%%f%ﬂﬁnt og% pg

of the genomuecllNAidies debeaptal & Andnel there RNase: i A( ZQ%JQer gtﬁfg)cggagﬁes

described in (1) above was exam ned using priners having’hi ghér “Tm

! Sk PLATERSRSIBEES) 04 0 10 dot ANk 1y 11520005040
containing 1 pl of a solution containing 115 pg or 1.15 ng

10 of a genomic DNA from Staphylococcus aureus (ATCC accession

no. 13565) or 1 ul of water for a negative contfol, 50 pmol

each of the primers, 0.5 mM each of dNTPs, 32 mM HEPES-

potassium hydroxide buffer (pH 7.8), 100 mM potassium

acetate, 4.0 mM magnesium acetate, 0.01% BSaA, 1.0

oe

DMSO,
15 0.0156 pg of Pfu RNase H and 1 U of BcaBEST DNA polymerase
was incubated at 58°C for 1 hour in a thermal cycler.

After reaction, 5 pl each of the reaction mixtures was

analyzed by electrophoresis on 3.0% agarose gel. The
results are shown in Figure 29. Figure 29 shows the
20 results of electrophoresis for the detection of
Staphylococcus aureus enterotoxin A gene. Lane 1:

molecular weight marker (100 bp ladder); lane 2: negative
control (sterile water); lane 3: 115 pg of the template:
and lane 4: 1.15 ng of the template.

25 As shown in Figure 29, the amplification product



11 FEB 2005 252 was carried out under the sane conditions as those
described in (1) above except that the reaction tenperature was 63C. After
reaction) 3 ul each of the reaction m xtures was subjectedmﬁo

el ectrophoresis on 3.0 agarose 5 gel. The results are showd 1 FEBi28Mre 38.
Figure 38 illustrates results of electropl®7esis of Mycobacterium

t ubercul osis genone anplified using RNase H from Pfu or RNase H from Afu.
Lanes 1 to 4 represent results obtained using RNase HII from Pfu and the
foll owi ng amount” of 10 tenplate DNA: lane 1: 10 pg; lane 2: 1 pg; l'ane 3:
100 fg; and ¢@neintereyat ives coigatved.anas iy t aBbuteprnesent HesWe s the
obt ai ned using RNase HIIl from Afu and the foll ow ng anount of tenpl ate DNA
| ane 5: 10 pgemplatee 6: 1 pg; lane 7: 100 fg; and | ane 8: negative control.
Lane Mrepresents 15 100 by DNA | adder marker. As shown in Figure 38, it
was denonstrated that Ehemphel 3fication fragment of interest could be
detected using 100 fg of the tenplate DNA and either RNase H It was shown

that nore anplificati oetpsotiss 65 Bbbatnedswhep; 2Qs RNase) H, b 5oL ALY nig .
used. In addition, it was shown that nore stable detection sensitivity iIs

acconpl3 shed sihesr RNaseyH 3 r ol UHES-REedna (3o ARLE LSRE AN UEI
conbi nation of the priners K-F-1033(68) andaK- Fglrlrgg%%%)segéﬁg agghgg%g(?s%

cont ai ni ng adeHBhit€y bg bf i t2 e l.. .25 05
exam ned. gFi r SE?% priners ggp%%EQﬁ?D@%Dsallgggpéﬁa Rii%%o w(eggQ %B%kbgggi)%gv\er e

synt hesi zed daked 06k £8P RRA &1 g a§a1't;geﬁeet denigya r ?\%L%h\/éfa?g DNA

anplified. A PCR was carried out using ese prinmers and accine

strain. 5 Thed esulpanaamli 11621000, Progut gs ¢ hen,d nifoduced;ipto
S .

pT7-Blue-T vector (Takara Shuzo) to prepare the"pla e conmposi &n of

tDRli react i Or@:dﬁt@i‘!ﬁ%d"@&\u@spf@ﬁ&fé-@egs!@eé@%i@@@vfneéggr?%l%hfi #rS0h ofca
pol ynerase was used. As a result, it was confirne a
10 nl of a serum from a healthy individual or a patient with
HCV, 10 mM tris-hydrochloride buffer (pH 8.3), 5 mM MgCl,,
1 mM each of dNTPs, 10 pmol of Random 6mers and 10 U of
Reverse Transcriptase XL (Takara Shuzo) was incubated at
30°C for 10 minutes and at 42°C for 1 hour and then heated
15 at 99°C for 5 minutes for inactivating the enzyme using a
thermal cycler (Gene Amp PCR System 9600, Applied
Biosystems) to prepare a cDNA.
An ICAN was carried out at 55°C for 1 hour as
described in Example 13 except that 1 ul of the cDNA
20 reaction mixture and 100 pmol each of the primers HCV-F3
and HCV-R1 were used. After reaction, 2.5 pl each of the
reaction mixtures was subjected to electrophoresis on 3.0%
agarose gel. The results are shown in Figure 31. Figure

31 shows the results of electrophoresis for the detection

25 of hepatitis C virus. Lane 1: molecular weight marker (100



10 detection can be carried out using 1 fg of the tenplate. (4) The
'detectioﬂhsensitivity acconpl i shed when a conbi nati on of priners Ml S2F and
MI1 S2R, ich results in the formation of |addered anplified fragnments
containing the three anplified fragments of interest, was ugggg 15
conpared with that acconplished when a co®3ignati on of prinmers K-F-1033(68)
and K-F-1133(68), which results in the three anplified fragnents of
interest, was used. Mycobacteriumtubercul osis was selected as a target.
Reactions were carried out as described in Exanple 33(2) 20 when the

conbi nat i on kaf) it hdapei nr s thiEl S2dm@ahalt MM IES2R avas] Usedmora | Befdh abave when
the conbination of the priners KF-1033(68) and K-F-1133(68) was used. As a
resul t, the remniidet eloidioni deasi tiandy Waseobserved ip:either ¢asgia kExanpl e
36 25 The anplification nethod of the present invention 254 11" FEB 2005
that. does rpuatepzomgt | feond et air &t dONp Of 1 enPENOAFE-DDA as+8 Leypl ate was
exam ned. (1) Prinmers pDON-Al-68-1 (SEQ I D NO: 165) and pDON-Al-68-2 (SEQ ID
NO: 166) were synthesi zed showecondangars Wit h itthe,duick 60k | de- seaHgnca-of

t he packaging region in a plasm d pDON Al (Takara Shuzo). (2? A reaction

m xt ur & of @caicalbesobpurei Bf 501yl deertakbal Btch Whofs @ sp! é'é&l%ego%é‘}n”i ng
10 fg or 1 pg of pDON-AlI, 1 ul of a solution containing 1 ng, ng or 100
10 ng of theagdrerdsc A cerd weidtH gy NI H/ 3T3 cel I's having pDON- Al bei ng

i ncorporated prepared in Exanple 23, or 1 ul of water as a negative
control, 50 pnol each mfarigie pyd mers as described in (1) above, 0.5 nmM each
of dNTPs, 32 nM HEPES- pot assi um hydroxi de buffer (pH 7.8), 100 nmM pot assi um
15 acetate, 4 mM nmaghesgicurg tait Y854y 0 U, RNase HI |
fromPfu and 4 U of BcaBES%ﬁp%ty%er?;ns{éé was %ge%g%{:é%%tréggﬂlg%m

m xtures wek@spleaead gy .a thermal cycler and incubated at 64C for 1 hour.
After reaction, 5 ul each of the reaction m xtures was subjected to 20

el ect ngphoresi s on 30 ar s I qQhserye a i fication,prod ) e
results are shown in é?gurg %ggglﬁg%igurejfg? ?ﬁg I%%gggr§%¥%s%ﬁ§£§ééggts

for the fol bowshgdl ol Alesprbaneei 100y INA é?&'geéﬁg%f Qggrw'aggnégd

negative control; lane 2: 1 ng genom c avin

I ncorpor at egrihakg ficsl® A% LMILOPLHARNN MY, 550 1D NOS: 35 and 36.
A PCR-amplified fragment of 534 bp was obtained by
purifying the reaction mixture using Microcon-100

15 .(Millipore). A reaction mixture containing 15 ng of the
PCR fragment and 30 pmol of a primer MR2 having a
nucleotide sequence represented by SEQ ID NO:140 labeled
with [y-*P]ATP by phosphorylation at the 5'-terminus and
sterile distilled water to 5 pl and a reaction mixture

20 further containing 30 pmol of a primer MR1 having a
nucleotide sequence represented by SEQ ID NO:141 were
prepared. The reaction mixtures were heat-denatured at
98°C for 2 minutes and then cooled to 55°C. 20 ul of a

reaction mixture (42.5 mM Tricine buffer (pH 8.7), 12.5 mM

25 = potassium chloride, 12.5 mM ammonium sulfate, 0.0125% BSA,



11 FEB 2005 255 pDON- Al being incorporated; |ane 4: 100 ng of genom c DNA
havi ng p Al being incorporated; |lane 5: 10 fg of pDNA-Al DNA;, and | ane
6: 1 pg of pDON-Al DNA. As shown in Figure 39, anplification1%“2§£2®Ffic 5
DNA fragments was observed for either pDON-Al or the genomc ng
pDON- Al being incorporated. Thus, it was &% irmed that a DNA fragnment of
interest can be anplified without denaturing the DNA as a tenplate prior to
the reaction even if a genomic DNA is used as a tenplate. 10 Exanple 37 The
fidelity (accuracy) of the present invention was conpared with that of a
PCR utilizi Ag 5% tldthol gy ime gvie shurl akeRea &%, Taqepd! yimeease 6Fakaras)
Shuzo) was used. First, a plasmd as a tenplate was prepared as follows. 15
Speci fi cal | ywonted migyj chsUeach BuaBE ST | DA 0bo30Beby seepies etddsH byo SERQe! D
NCS: 167 to 170 were anplified bx PCR from human proto-oncogene, Wit-5a gene
(GenBank aceessitdomonik20861), Theospemhlpfegeiml Smr@engabGanBatked at
accessi on no. XM 009371), human NADH gene (GenBank 20 accessi on no.

NM 000903) &%d Chufitan T aticatéer i nA48egenealc@arBanke a8 Gessb PN NPeact ion
AU077347). In this case, the PCRs were carried out using specific priners

each hadvi ng tarsiiratfian asoasthost | 995enzFeEnShideat Jde o -E@Frﬁ;i,”ué.gfs%t he
primer. After reaction, the anplified fragnents were 25 digested with a

restricti onBeompphctioll Ilakar@ Shuzglene cPaBoll EER %@Eidﬂégs%(ﬂ?$8Ea
a

Shuzo) was digested with restriction enzymes AfIl11 (NEB) and Ndel ara
Shuzo) and shkj ecdeck {on agakeseegel ehectyaphoreEsiss %efar:a-gi]‘é‘?-{}tﬂecﬁb%t 2
P (Takara

kbp was excised fromthe gel and recovered using EASYTRA
94°C for 3 minutes. 1.6 pl each of the reaction mixtures
was subjected to electrophoresis on 6% polyacrylamide gel
10 containing 8 M urea and the signals were read using BAS2000
(Fujix) to detect products extended from the primer MRI1.
The results are shown in Figure 32A. The sequence ladder
in Figure 32A was prepared by sequencing M13mpl8 single
strand DNA (Takara Shuzo) using the primer MF2 labeled with
15 [y-**P]ATP by phosphorylation and used for the
determination of the length of the extension product. Lane
1: a combination of the primers MF2 and MR1l; and lane 2:
MR1.
As shown in Figure 32A, a band of 448 bp extended
20 from the primer MR1 to the end of the template was detected
when the extension reaction was carried out by adding only
the primer MRl to the template. On the other hand, a band
of 373 bp bounded by the primers MR1 and MF2 was detected
in addition to the above-mentioned band by further adding

25 the primer MF2. Thus, it was confirmed that the extension



5 Shuzo) . A DNA having the sequence of SEQ ID NO:171 and a DNA

conpl enmentary thereto were synthesi zed using a DNA synt hesi zer. These DNAs
were heal-denatured and then anneal ed each other to forma dfgbﬁq%i@ﬁanded
DNA. Thi s doubl e-stranded DNA has cohesive ends for restrict Zymes
Afll1ll and Ndel at its termni. The doubl249randed synthetic DNA was '
inserted into the fragnent obtai ned by digesting puUCl9 with restriction
enzymes using DNA Ligation kit ver. 2 (Takara Shuzo). The resulting plasmd
was designated as pl C62. pl C62 has sequences to 15 which priners | CAN2 (SEQ
| D NO: 172) &ndml EANG NIBEQok DmdlB: 1id3hganitesnl P@R-swepl idsed Sirbeneort aas a
restriction enzyme Sfil. The plasm d pl C62 was di gested with the

restricti ontenpyaeeSt bly. The abeveomenbEonedaPCRranpiifipdl fnagaeat was
digested with the restriction enzyne Sfil was ligated with 20 the plasmd
usi ng Ligatk@itkhkdveiie 2o taklatShuzh)tchlitgy l[d@aihonetisién Wasitnged to
transform Escherichia coli JMLO9 (Takara Shuzo). The resulting

transfor manksreere eutldicRd piasim dshéavppémehe agout a300-Dby N1 Bekng
inserted were obtained, and the sequences of the inserted 25 DNAs were

det er mgned. rhRehphasieds venSLAbEN sty wadl 2000 25ént eRpEAsRS N
this Exanple. (2) ICAN anplification products were prepared as foll ows.

Briefly, a @NhUt;]b@D @érageulwa@nh@em ngs 10y Nnenefo e_lta‘ bha @ hdsads a
tenpl ate, 50 pnol each of chinmeric 5 prinmers | CAN2 (SEQ I D ) and

| CAN6 (SEQ hBvMAGl73) apd,Qnfl %arQndenediam pecvas re%&e@l« T@fm:??&f't' on
was denat ured at 98C for 2 mnutes and i ncubated at 60C for mnute in

Thermal CyclkgpqRPersanal (ﬂfpdtﬂ@eﬁtﬁéf‘nﬁgﬁare@eﬁ%tl%t'eceswn_l\‘fﬁﬁlnq;twién
concentrations, 20 mM HEPES 10 potassi um hydroxi de buffer 100 nmv

potassi um aB%E@E%edl%rFéYﬁQraQaﬁé"/%ﬁéA Db g%ﬂgﬂ@ﬁé gmg %%ﬁ‘cfa%fae stﬁPPo UM, gach
. of dNTPs, 30 U of RNase H fromE. coli 5 BcaBEST DNA polynerase

were g@ded %g%@k‘él‘angNAh%Jlﬁ?éraVéE UW‘%aW% ”agﬁﬁEQ ) QU hmd h 5t§£k£§d

water. The reaction 15 m ures were placed in ermal Cycl er Personal

whi ch had béﬁ%gi%c%m%ht6%QtQQQI! ﬁgggto ec{or 60 m nut es. After reaction,

the reaction xtures were subj ‘ectrophoresis on 2% SeaKem GIG

agarose gel (Takara Shuzoh Vi gh, oLect caPRARERLS » HRAIS dfad Nexaminen

anplification products wWere reco EXCISIOH From

agarose gel éﬁ over eH?%ngeSH@BFC>g¥?éga§§ R é?uégiﬁ Er%%?g§£t|onégle%u0ts

phenol - chloro m%n anol prect pi i on pro
e e o . g v e Lo B o, o el vpl g B )
15 could be annealed were prepared as follows. PCRs were
carried out wusing the plasmid pUCl9 as a template and
primers MCSF and RV (Takara Shuzo) or primers M4 (Takara
Shuzo) and MCSR. The reaction mixtures were purified using
Microcon-100 to obtain PCR-amplified fragments MSCF-RV (236
20 bp) and M4-MCSR (271 bp). The region bounded by the
primers M4 and RV was commonly present in the two PCR-
amplified fragments.
Next, a template-primer (1) in which template DNA
sﬁraﬁds with primers being annealed thereto were not

25 annealed each other, and a template-primer (2) in which \



mentioned plasnd as a tenplate as well as 10 pnol each of DNA priners

| CAN2 (SEQ I D NO:174) and I CAN6 (SEQ I D NO: 175) according to the

i nstructy on manual attached to TaKaRa Ex Tag DNA pol ynerase (Takara Shuzo).
The reaction mixture 5 was placed in a thermal cycler and sdb) §6Bet0& o0 a
reaction of 30 cycles, each cycle consistizag of 94C for 30 seconds, 55C for
30 seconds and 72C for 30 seconds. After reaction, the reaction m xture was
subj ected to agarose gel electrophoresis as described in (2) above. The 10
anplification products of interest were recovered by recovery using

M crocon- 10@ efifdketrea BREZ @t rdrdat weeh wWiinghenskighl amfarmandngthagol
precipitation. (4) The anplification products obtained in (2) and (3) above
were subcl ometeasarfrdd v . e edther therd GAPeAoragrhif Esai bR, products and
the PCR anplification products were introduced into a vector pT7 Bl ue

(Takara Shuzo) using Pery est InsaBlturdn %Qﬂwgekicfon(tg%ﬁrr@ SSJGIZ‘BQ £ordLng
to the instruction manual. The ligation m xture was used to transtorm

NovaBl ue Si Faaemesanmetsntr@el lsol Takar aoshuaR) pEfber M%%CQL%J% & &%n

colonies were selected fromthe resulting transtormants an

obt ai n spl asmhds2egoie havbpg aBRYEpHotiR +PNA b$$ﬂ%rirgﬁgtedS.I@gr%%gggents

inserted in the plasm ds were sequencéd using onoter primer afa

Shuzo) and Mio?’ﬁl@fedi%@f@ ahuzg) . £ 2Ra f tg@é&é@%ﬁ?‘%ﬁ% 1% quggaﬁsegnﬁvere

anal yzed by 259 11 FEB 2005 sequencing as above. a result,
one nutati oR+was 10k ¢ M BOYUL 2300 chases,, { or aB&t 0 of; the.d rg&?ﬁg&ﬁing

anplified according to the nethod of the presen i SVent: on an

fragments anpl ifd eds byp ' Takal T, 5 polynerase. Th it
was confirmed tﬁ%t t he 5??5??F3g5a3§§5§¥§§ o?gtﬁg@%99%0&<% Q?ﬁp%ﬁe@%%t
invention is equwalent .o that o ose fidelity is high. Exanple
38 (1) Prepgfagﬁg%ﬁggﬂfgﬁgr%tgkfo% k@&ﬁgféggIF%H”Hvﬁiﬁnﬁcﬁ%A O'Bl% agg

dout sost renged aDAuuas 1 her adLiom polys A et ved, Lommouse brair

OriGene) using ¢ synthési's ara S
gnplifieé UEEHg the dqﬁpl SL.r %e cDNA as a tepplate and_caombi natipns of
the 15 priners ﬁaviﬁg nuc %o?i%@ sgaugﬁgg 8t FRFNOBCPF8 69 %%ec'
fragnents re | Rtr (@ iinto pT7 Bl ue T-vector (Takara Shuzo) by TA
cl oni ng tomgbgaFg Sgggn% &Eﬁué%ag&ﬁ%ﬂuﬁﬁ%ﬁ?ﬁﬁ%ﬂéﬁﬁfcﬁl%F?d?% e@%?ﬂnEoof

50 ul contajni I (1 of ane the plasmd clones, 10 pnol each of
primers 20 b%@ggr%séqtfeﬂp%%?t%?&)l%d MCS-R (SEQ ID NO: 191) , 1 .25 U of

Ex Taq (Takara Shuzo)% i gg of 1g,x Ex Taq buffer (Takara Shuzo) and 0.2 nM
each of dNTPs was subj'édt dd £52EH& O oI otli e r SSRERSRLIDSI g TRKaRE PERe

fherms Oyeleh RRheoMs sl k@13 AR et G M08 208 YSn ST O

94C
the primer MF2 labeled with [y-"*P]ATP by phosphorylation
at the: 5'-terminus, 20 pmol of the primer MRI,
propylenediamine at § final concentration of 0.01% and
sterile distilled water to 5 pl was heat-denatured at 98°C
20 for 2 minutes and then cooled to 55°C to prepare a
template-primer.
20 pl of a reaction mixture (42.5 mM Tricine
buffer (pH 8.7), 12.5 mM potassium chloride, 12.5 mM

ammonium sulfate, 0.0125% BSA, 1.25% DMSO, 5 mM magnesium

25 acletate, 0.625 mM each of dNTPs) containing 1 U of BcaBEST



25 30 seconds, 55C for 30 seconds and 72C for 1 mnute. The 11 FEB 2005
260 resu&ting anplified DNA fragnent was used as a tenplate for an ICAN

reaction! (2) Anmplification of DNA fragment by | CAN using Pﬁ%ﬁgd%
tenplate 5 An | CAN reaction was carried out using Am noallyl gma

in order to introduce an amino group into 242 | CAN anplification product

The ratio of am no group introduced into an | CAN anplification product was
exam ned by changing the ratio of the amount of dTTP to the anount 10 of
Am noal lyl dUTP in the ICAN reaction as follows: 10 . 0, 9 . 1, 8 . 2, 7.
3 and 6 . 4.DNheprdyteirasewasasardded otd & fidl b@dwsth&i lt%ﬁnpl@t%alpﬂlln@} of
a total volune of 10 pl containing 1 ul of the PCR reaction m xture

prepar ed i n ¥djctitombonetui@ . .pnolTieachesfil pihgeris MENS( 24y (SEQ 81 NQt192)
and MRIN3(24) (SEQ ID NO:193) and 2 ul of 0.050 aqueous sol ution of

propyl enedi &M 2 fies heaméduats98C affare 2 m'arwm,foilwﬁﬂ 8Y 856<HQit i3
seconds in TaKaRa PCR Thermal Cycler Personal and rapidly cooled on ice to

anneal 20 t heeymimeet sorh 0 ddleitiespl atoss Arbeaghiar, M xburgy ofp g ot @ 0‘5‘1' ume
of 40 ~1 containing 0.625 mM each of dATP, dCTP and dGTP, 0.625 'mM of

dTTP + Ani ndatdndphiARL Nk Xt ey eo. 32 st%ju@EBE%ywﬁss'wag hyglioxi Ek? ugflerof( pH
7.8), 5.0 nmM nagnesi um acet at e, of RNase HfromE. coli (Tak

Shuzo) and %é.féathBnB(ﬁﬁB&%E@NA A0ley RL 266 ¥ added, t 05t hee heabed «

94°C for 3 minutes. 1.6 pl each of the reaction mixtures
was subjected to electrophoresis on 6% polyacrylamide gel
containing 8 M urea and the signals were read using BAS2000
10 (Fujix) to detect products extended from the primer MF2.
The results are shown in Figure 32B. The sequence ladder
in Figure 32B was prepared by sequencing M13mpl8 single
strand DNA using the primer MR1 labeled with [y-?P]ATP by
phosphorylation and used for the determination of the
15 length of the extension product. Lane 1: template DNA.
strands not being annealed each other; and lane 2: template

DNA strands being annealed each other.
As shown in Figure 32B, only a band of 161 bp
extended from the primer MF2 to the end of the template was
20 detected for the template-primer in which template DNA
strands with primers being annealed thereto were not
annealed each other. On the other hand, a band of 223 bp
bounded by the primers MF2 and MRl in addition to the
above-mentioned band was detected for the template-primer

25 in which template DNA strands with primers being annealed



261 11 FEB 2005 solution. The resulting m xture was incubated in Ther nal
Cycler .at 65C for 1 hour. 50 ul of isopropanol and 5 ul of 3 M sodium
acetate‘bolutlon (pH 5.2) were added to the reaction 5 nlxtfre of 50 p
The resulting mixture was cooled at 80C for 20 minutes andl &P 2005
centrifuged to remove a supernatant. 200 al43of 70% et hanol sol ution was
added thereto. The supernatant was renoved by centrifugation. The
precipitate was air-dried. The resulting DNA was re 10 di ssolve in water.
ODzsoi zso was neasured to deternmined the anount of the product. (3)
Confirmati orthfrdud redtet kaheal eAmgaad |HheJTP iTALE , | GAN wapl Ebheathen
product Introduction of an am no group into an | CAN 15 product was

confirmed byHdtuos eseppeatkabsli the ryTi FoaGF 0P tBokh%Igégquoéé&blH%bng
5- car boxyfl uorecein succinimdil ester (Ml ecular Probe). The

above-nent i aned WA Hoidit iwiewasp i het £d 5@11@&ke?ﬁ:h§a§@8;3€%é§ét8” Weré

ug/ 50 ul. 20 ul of. 1 M sodium carbonate buff was ad

thereto. 20 sHitni1eH Wac ol ution of FITC (Nacal ai Tesque) in
N, Ndi net hyl f ormam de at a concentration of 10 mM was further added. The

resul tisng m xture was meagied 38 20C for 16 hours. After renoving excess
FI TC using a conmmercially avail able spin colum, 10 ul of the reaction

m xture was 25 app"edZﬁntQeEeQ%QQHaQ9§eMQ@&b%EQe?ZuﬁCQﬁ&ﬁnQ{ %ﬁgstkbgr‘
262 11 FEB 2005 el ectrophoresis, fluorescent dye was detected using Bl O

examined using the RNase H derived from Archaeoglobus
fulgidus (Afu) described in Referential Example 7. Primers
MTIS2F (SEQ ID NO:155) and MTIS2R (SEQ ID NO:156) were
10 synthesized on the basis of the nucleotide sequence of the
Mycobacterium tuberculosis genome registered in GenBank
under accession number AL123456. The length of the region

bordered by the primer pair including the primer portions

is 103 bp. Mycobacterium tuberculosis genomic DNA as a
15 template was extracted from dried BCG vaccine (Nippon BCG
Seizo) according to a conventional method. Solutions

containing 100 pg, 10 pg, 1 pg, 100 fg, 10 fg or 1 fg of
the genomic DNA per ul of sterile water were prepared.
Reactions were carried out as follows. Briefly, at final
20 concentrations, 32 mM HEPES-potassium hydroxide buffer (pH
7.8), 100 mM potassium acetate, 1% DMSO, 0.01% BSA, 4 mM
magnesium acetate, 500 pM each of dNTPs, 50 pmol each of
the primers MTIS2F and MTIS2R, 8.75 U of RNase H from Afu,
8 U of BcaBEST DNA polymerase and 1 ul of one of the

25 templates were mixed and the final volume was made to 50 ul



Furthernore, the I CAN-anplified fragment was detected by staining with
EtBr. As a result, it was confirmed that an am no group can be introduced
into an ) CAN anplification 5 product by conducting an | CAN using Am noal ly
dUTP. It was also confirnmed that the detection sensitivityqqapegdogfurt her

i ncreased by using a nodified nucl eotide 2avi ng a functional group and
fluorescent |abel for an anplification product in conbination. 10 (4) The
anplification nethod of the present invention was exam ned using deoxyUTP.
Mycobact eri um tubercul osis was selected as a target. First, priners

MI S2F- 16 ( SEQH DstNer 19d) wandrMT| S2R ACEa ¢SEn| RiNFULRYS) were syatbasiized

i n accordance with the nucl eotide sequence 15 of Mycobacterium tubercul osis
genone regi Stherehli nC@edBankPemnsiena Acagsisitonhad. WedR34RG. Ihe dEngut hnef
the region to be anplified using this prinmer pair including the priner
portions is i98uimteAl tRp| 6l envast s epaneteaSréabt 0vh, Brief bycnaopr eguct
obt ai ned by PCR-anplifying the 20 Mycobacteri um tubercul osis genone usi ng
primers Ml S<RCRifch . (fSEQ b £ NOwd 861187 @ MEWS-RCR: R 2t FE N 487) pas
inserted into pT7 Blue T-Vector (Takara Shuzo) using Ligation kit Ver.
2. Thedigatetrdssgad was used to transform Escherichia coli JMLO9. The
resulting 25 transformants were cultured to obtain a plasm d having an 11
FEB 2005 5 10 263 abown 40Reby:tB¥A- bging, | it rpErcets A-SPFHL40RGON i 1i ng
103 copies of the plasm d per ul was prepared based on the concentration

determ ned Rynreaguri g iQE80 MTIS PCR-F and MTIS PCR-R as described in

Rinsho Byori (the Japanese Journal of Clinical Pathology),

43(9):941-947 (1995) were used as primers. An
10 amplification product of 276 bp is obtained using the
primer pair. A reaction mixture of 50 ul waé prepared

using 10 pmol each of the primers according to the
instruction manual attached to Ex Tag DNA polYmerase
(Takata Shuzo) . The reaction mixture was placed in a

15 thermal cycler and subjected to a reaction of 40 cycles
each cycle consisting of 94°C for 30 seconds, 50°C for 30
seconds and 72°C for 30 seconds. After reaction, 3 pl each
of the reaction mixtures was subjected tb electrophoresis
on 3.0% agarose gel.

20 As a result, the amplification products of
interest were observed in either case using 100 fg of the
template.

(2) Detection of Chlamydia trachomatis was
examined using RNase H from Afu or RNase H from Pyrococcus

25 horikoshii (Pho). Primers CT2F (SEQ ID NO0O:157) and CT2R



At final concentrations, 32 nM HEPES- pot assi um hydroxi de buffer (pH 7.8),
100 mM pot assi um acetate, 1% DVSO, 0.01% BSA, 4 nM nagnesi um acetate, 500
uM each Jof dATP, dCTP and dGIP, a dTTP/ dUTP m xture (500/0, #quﬁéognﬁw
300/ 200, 200/300, 100/400 or 0/500 uM, 50 pnol each of the primer IS
2F-16 and MI'S 2R-AAC, 8.75 U of RNase H £dédm Afu, 8 U of BcaBEST DNA
polynerase and 1 ul of the tenplate (103 copies) were m xed and the final
vol ume was made to 50 ul with sterile water. The reaction m xtures were

pl aced in Thermal Cycler Personal which had been set at 60C and i ncubat ed
for 60 m nut&EQ AflDer NPedbBi) onyeBeul spathesfzete db rtdact basind Xodr esheas
subjected to el ectrophoresis on 30 agarose gel. As a result, the

anpl i ficati emadresthiicie obeigneecestoMashebsen Vadydba eaclrhefmathe dFTREAUEP
rati os. Based on these results, it was confirmed that a nodified 20

nucl eoti de cmyisdarsell fis GeabBbskr atreldm 4dwee set twwdnafibthe XUEIENt  The

i nvention. Exanple 39 Application of the nethod of the present invention to
a one-step dmplgth aaff i tine nEChDdnwWas rekantney. 2 HOMwes s&lecigdlagiag
target. 264 11 FEB 2005 (1) Preparation of transcript RNA A transcript
RNA, as$ a t emel girdmeas foreqiasmed. 1 Prepans | O WosnSBés | 28 Ut ehp 08 808NHI  Of
a serumderived froma patient wwth hepatitis C virus agreed wth the

was prepared by subjecting a clinical specimen obtained

from a patient agreed with the informed consent to phenol-

chloroform treatment and ethanol precipitation. Reactions
were carried out as follows. Briefly, at final
10 concentrations, 32 mM HEPES-potassium hydroxide buffer (pH

7.8), 100 mM potassium acetate, 1% DMSO, 0.01% BSA, 4 mM
magnesium acetate, 500 pM each of dNTPs, 50 pmol each of
the primers CT2F and CT2R, 46.4 U of RNase H from Pho or
8.75 U of RNase H from Afu, 8 U of BcaBEST DNA polymerase
15 and 1 pl of the sample were mixed and the final volume was
made to 50 pl with sterile water. The reaction mixtures
were placed in Thermal Cycler Personal which had been set

at 55°C and incubated for 60 minutes. After reaction, 3 ul

each of the reaction mixtures was subjected to
20 electrophoresis on 3.0% agarose gel. As a result, the
amplification products of interest was observed. These

results demonstrate that Chlamydia trachomatis can be
detected using RNase H from Afu or Pho in the method of the
present invention.

25 (3) Furthermore, detection using magnetic beads



5 informed consent using TRl zol reagent (Life Technol ogi es) according to
the instructions attached to the reagent followed by final dissolution in
20 ul of! injectable water (O suka Pharnmaceutical). An RT- PCRiWaBER @606i ed
out using the RNA sanpl e above as a tenplate. The reaction was 10 carried
out as follows. A reaction mxture of 50 @46wvas prepared using 2 pl of the
RNA sanpl e and 20 pnol each of prinmers SP6-HCV-F (SEQ I D NO: 198) and
T7-HCV-R (SEQ I D NO: 199) according to a manual attached to One-Step RNA PCR
kit (Takara Shuzo). The reaction nmixture was placed in 15 Thermal Cycler
Per sonal andisubf ecEerrescina 1ol laowiinghrleact denecBOGh f oindbromantes waC
for 2 mnutes; and 40 cycles of 94C for 30 seconds, 60C for 30 seconds and
72C for 30 sdHdwed Af t & ieddati om amglnéac*altannmndaur‘@mswssbjce@:trﬁtéd0
el ectrophoresis on 2% SeaPl aque GIG agarose 20 gel. A 350-by anplification
product of igquterastdessrikedséd f(ilomatireregalsiihet BNAowase thEm I5eR0V@ked
usi ng EASYTRAP Ver. 2 according to the instructions attached to the kit. A
transcript FNA Whs spotvieesizmslesi ag tihe retovermtn DNAwasha Besmlat gsand
Conmpetitive RNA 25 Transcription kit (Takara Shuzo) according to the 265
11 FEB 2005 gmistecndns0@tiqohedihe Mpeokhttefhamt tansecupbsR¥AqwaSKMSed
as a tenplate for exam nation of a one-step RT-1CAN. (2) Exam nation of
one- st ep RT-ONZANaThe coergeldtet i orrhef féeultaﬁgcramgi iRNA O epagRen & was( 1)
above was determ ned based on the OD260 val ue and dil utions containing 104,
| 05, 106 or did wwym eSOpdnldl, V\E@@—ﬁdﬁf@arcﬁd. 3B00e&ERIdoNa A Xt e P 4l
containing, at final concentrations, 32 nM HEPES- pot assi um hydr oxi de buffer

(pH 7.8), leRktedtpairassiusimget aderept 8aPMB0L-009404dBSAnadnBM L0 NRERGSI UM
acetate, 500 uM each of dNTPs, 50 pnol each of the prinmers HCV-A S (SEQ I D

NO: 200) and (HG¢rAA ( SEQ bR N@u%@i’n)ate@lo Heok RNase E'ngrtgmn'g%‘t! ﬁuf‘rﬁ%ﬁl
BcaBEST DNA pol ynerase, 20 U of RNase inhibitor, 0, 1, 2.5, fs AW

RTase 1¥L ( Takarja x8®Miz0). and 1 ul of one of the 15 dil ut| ons cont ai ni ng
varying copies of the transcript RNA was prepared. The reaction m xtures

were placed in Ther maly£Qrdterc Peeseral hubi gl had-been. $e4; At %Qbai%d of

i ncubated for 60 mnutes. After reaction, 2 ul each of the reaction

m xtures wapiswbjirect 200t er@lecs # opheresi %&mé%ﬁﬁ%@i&%ﬁ' wdd D8aft ted
result, no anplification product of interest was observed using eac t he

di | utions ofyithe draobabe: when: AV RIAseE i V&ﬁsf‘f’é dedeon o nﬁlrﬁﬂt? L fgnd.

the anplification product of interest was erv usi ng the on

t A L d 0 2. f
g\(l\)/[]/ glrglsggxﬁ@laedﬁéiﬁ)%l%% %Jggroéfs’\%/?)ga@éﬁt%(. acbj'el )N %go;l Qva%Opﬁﬁésn(adgeg 0

15 thereto. Hybridization with a FITC-labeled probe MTISBF
was carried out for 5 minutes. After washing, a POD-
labeled anti~FITC antibody was added thereto. After
reacting for 5 minutes and washing, a luminescent
substrate was added thereto. As a result, it was shown

20 that detection can be carried out semi-quantitatively in a
short time (20 minutes) " using magnetic beads in a
conventional automated detection instrument. The detection
was carried out by measuring the luminescence level by
photocounting. The results are shown in Table 12.

25



1 266 11 FEB 2005 of AW RTase XL added) or 106 copies ( 5 U of AW RTase
XL added). When the reaction was carried out at a tenperature of 57C, the
anplifigation product of interest was observed using the dilution

contai ning 105 copies and 2.5 U of AW 5 RTase XL. Furthernofel FRBeiilal U of
BcaBEST DNA pol ynerase and 10 U of RNase B4flrom Pfu were used, the
anplification product of interest was observed using the dilution
cont ai ning 106 copies even if no AW RTase was added. 10 Industri al
Applicability The present invention provides a nethod for anplifying a
target nucl diadla&cil® conprising anplifying a region suitable for specific
anplificatPggZ;ﬂ;EﬂE;ﬂnt+e3;+q§;sggﬁeﬁee—eﬁ%fhe—%aﬁ?e{ nucleic acid by a
DNA 15 synt Agsi®FEErBh (A NP LU RT i ¢ MY goittP eoti de primer. The
present invehtPBhSHf8835r ovi des a method for detecting a target nucleic

aci d Conpricin%mH$FEPPingfa.fragnpnt anplified fromthe target nucleic acid
obt ai ned by thé& méthod for 3npbhikylA§ a targe®.ducl eic acid. Furthernore,
20 the anplifixca&0lon net hodloflt Relpfesent i¥edtion can be utilized as an
efficient metkh@d0f0or producbnglaxnuofeic acidibysconbining it with another
met hod for anplifying a nucbeiie acid’or a nethod for duplicating a nucleic
acid. The present 1 nvention also provi des a nethod tor detecting 25 a
target nucleic acid for the specific detection and 11 FEB 2005 267
guantification of a m_croorgani sm particularly a pathogenic m croorgani sm
such as a virus, a badl iug?sﬁlFﬁngﬂﬁla yeRI€ orl4 hedempasfirefehi ghhat
sensitivity as well as a chineric oligonuc|eotide priner for the method.
The 5 presefiC PR GRTF Mo Kt Ihesl s v Wy stens Hot v iakpl ¢9yi vlemd to
detecting a nucleic acid which is automated, in a small anount and highly

i nt egr at ed. t88GuéicéhE sanvgtienaierlate 1 BEQSIENEe MFERGBy i ner Bsul | - 3
for cloning a gene encoding a go[ypeptide having a RNaseHI | activity from
Baci | | us cal dot enax. SEQ ¥ NgbzidpCRinmatergBnily - Betbedcwers nexampeed

encodi ng a pol ypeptide having a RNaseHI | activity from 15 Bacill us
cal dot enax. @8 @ method for detecting the above-mentioned amplified

fragment. Streptoavidin (Nacalai Tesque) was immobilized
onto a nitrocellulose membrane. A water-absorptive pad was
10 connected therewith to construct a hybrid chfomatography
strip. This stfip was used to detect the amplified
fragment used in (3) above according to a hybrid
chromatography method. Detection was carried out by color
development using l-step TMB-Blotting (Pierce).
15 Specifically, a reaction mixture containing the amplified
fragment was developed on the nitrocellulose membrane.
Then, 0.1 N NaOH solution, FITC-labeled probe, washing
solution and color development solution were developed in
this order. As a result, a blue band was detected for the
20 amplified fragment derived from a Mycobacterium

tuberculosis-positive sample. It was demonstrated that



SEQ ID NO:3: PCR prinmer RNII-S1 for cloning a gene encoding a pol ypeptide
having~& RNaseHI | activity from Bacillus cal dotenax. SEQ I D NO: 4: PCR
primer RNIl-S2 for cloning a 20 gene encodi ng a pol ypeptide having a
RNaseHI | activity from Bacillus cal dotenax. SEQ I D NO:5: PCR pFESeRN | - S5
for cloning a gene encoding a pol ypepti de2d&ving a RNaseHI | activity from
Baci |l us cal dotenax. 25 SEQ ID NO:6: PCR prinmer RNII-S6 for cloning a @)
11 FEB 2005 268 gene encodi ng a pol ypeptide having a. RNaseH | activity
fromBacillus caldotenax. SEQ ID NO:7: PCR primer RNIl-Nde for cloning a
gene encodi fdii poeyhedt iide wewfnly asRNMasedpidageing tegxdmiomGidacinkthsd
cal dotenax. SEQ I D NO: 8: Nucl eotide sequence of ORE' in RNaseH | gene from
Baci | | us callfstearige. SEQJ FINOs onetinddho vesdlseqaracebbbimbdseHth haasd
Baci |l us cal dotenax. 10 SEQ ID NO:10: PCR primer Bsulll-1 for cloning a
gene encodi iRY&S péhypeptiae 1Ravinhguhe RNaseHithie anetbtly 6f omhBacpkessnt
cal dotenax. SEQ ID NO: 11: PCR priner Bsulll-3 for cloning a gene encoding a
pol ypept i de maremig.ean RNaseHI || activity 15 from Bacillus cal dotenax. SEQ ID
NO: 12: PCR priner Bsulll-6 for cloning a gene encoding a pol ypepti de havi ng
a RNaséH Il activity fExamdBazil4 us cal dotenax. SEQ I D NO: 13: PCR pri nmer
Bsull1-8 for cloning a 20 gene encodi ng a pol ypepti de having a RNaseHI |
activity from Bacillus(ial siohenaxn BEQriBiMaAtién RERIpFdineroRNuhpb1 SBikar
cloning a gene encodi ng a pol ypeptide having a RNaseHI Il activity
from-Baci | . lpusduad thoteensba 1r2n SEQ A de N 15andPER prinmer BcaRNI T -3 for
cloning a '

In some cases, plural high molecular weight

laddered bands other than three bands of interest may be
10 observed 1in the amplification method of the present
invention. The laddered bands were examined.
Enterohemorrhagic E. coli 0~157 was selected as a target.
A template DNA, chimeric primers and reaction conditions
for ICAN were as described in Example 9. After reaction, 5
15 ul of the reaction mixture was subjected to electrophoresis
on 3% NuSieve 3:1 agarose gel. The results are shown in
Figure 37. In Figure 37, the lanes represent results for
the following: lane M: 100 bp DNA ladder marker; lane 1:
negative control; lane 2: the heated extract corresponding
20 to 1 cell; lane 3: the heated extract corresponding tb 10
cells; lane 4: the heated extract corresponding to 102
cells; lane 5: the heated extract corresponding to 10°
cglls; lane 6: the heated extract corresponding to 10°
cells; and lane 7: the heated extract corresponding to 10°

25 cells. Ladder bands were observed as shown in Figure 37.



11 FEB 2005 gene encoding a pol ypeptide having a RNaseH Il activity from
Baci | | ug cal dotenax. SEQ I D NO: 16: Nucl eoti de sequence of ORF in RNaseH |
from Bacdillus caldotenax. 5 SEQ ID NO:17: Amino acid seque?quﬁ$gﬁ%bseHll
from Bacillus cal dotenax. SEQ I D NO:18: PCR priner BcaRNI I I Nde™Tdl
anpl i fying a gene encoding a pol ypepti de R4¥ing a RNaseH | | activity from
Baci | l us cal dotenax. 10 SEQ I D NO: 19: Nucl eoti de sequence conservi ng
between PH1650 and a portion of Pyrococcus furiosus genome sequence. SEQ ID
NO: 20: PCR primer 1650Nde for cloning a gene encoding a pol ypeptide having
a RNaseH | activity froh PrPyvedcefisld ¢ ved samSELY { &INGragmeRER pri mer
1650Bam for cloning a gene encoding a pol ypepti de having a RNaseH|
activity from Pyrococc fnﬂﬁé§9§;dsa3¢QN$nm€Q:<ﬂhctheuyﬁﬂdﬂn@mnbandé ORF
in 20 RNaseHl | from Pyrococcus furiosus. SEQ ID NO:23: Ami no acid sequence
of RNaseHI | otemmRg dabccis Fhatosisre SEHQ1 Pz a0: 24Br PERLpy i Aeru916£Ftheor
cloning a gene encoding a pol ypeptide having a RNaseH | activity from 25
Ther not oga mgeiatiisn.  mixture prepared in (1) was subjected to
5 electrophoresis on 3% agarose gel. After electrophoresis,
the laddered bands were excised from the gel. - The
amplified DNA fragments were then recovered from the gel
using EASYTRAP Ver.2 (Takara Shuzo). ihe recovered
amplified fragments were blunt-ended using DNA Blunting kit
10 (Takara Shuzo).
The blunt-ended DNA fragments were ligated with a
vector pGEM-3Z (Promega) digested with a restriction enzyme
HincII (Takara Shuzo) using DNA ligation Kit (Takara Shuzo).
The ligation mixtures were used to transform competent
15 cells of JM109 (Takara Shuzo). After transformation, the
cells were cultured on LB agar plate containing 0.1 mM
ampicillin, 1 mM. IPTG and 0.02% X-gal at 37°C overnight.
| After cultivation, several white colonies were
selected from the plates. Colony PCRs were carried out
20 using primers M13-M4 and M13-RV (both from Takara Shuzo) to
determine the presence of an insert. Colonies having
inserts were cultured with shaking in LB liquid medium
containing 0.1 mM ampicillin at 37°C overnight. After

cultivation, plasmids were purified from cells using QIAGEN

25 plasmid mini Kit (Qiagen). The sequences of fragments



270 11 FEB 2005 SEQ I D NO: 25: PCR priner 915-F2 for cloning a gene encodi ng
a pol ypeptide having a RNaseHI | activity from Thernotoga maritima. SEQ I D
NO: 26: PCR primer 915-R1 for cloning a 5 gene encoding a pol yddpFERI@igavi ng
a RNaseHI | activity from Thernotoga maritima. SEQ I D NO: 27: PCR pri ner
915-R2 for cloning a gene encoding a pol ygefti de having a RNaseHI | activity
from T Thernotoga maritima. 10 SEQ | D NO: 28: Designed chineric

ol i gonucl eotide priner designated as pUC 9 upper 150 to anplify a portion
of plasmid pud9. "nucleotides 24 to 25 are ribonucl eoti des- ot her

nucl eot i des @@%@Wrﬁ%m@ﬁ i sleses SED tiDe NO129miBesivgnedanhilyeeidc in

~ol i gonucl eotide 15 priner designated as MRIN3 to anplify a portion of

pl asni d pUdRth ndirectides 28ing 30r fmers i MbAdEH eatricded? dtRer anuolredtigdes
are deoxyri bonucl eoti des” SEQ I D NO: 30: Designed ol igonucl eotide primer

desi gnat ed &= ML3NMMZENSEDE D mOLBdd. Desi gned chi nmeric ol i gonucl eoti de
primer to anplify a portion of vero toxin 1l-encoding sequence from
henorrhagi ¢ Escherichifs cohi 0edbIt, " ndel ectdsdedeforiocdBr&d e that the

ri bonucl eoti des- ot her nucl eoti des are deoxyri bonucl eoti des”

5 laddered fragment obtained by the method of the present
invention has a structure in which the region to be
amplified is repeated. Furthermore, it was confirmed that
the repetition is in the same direction from 5' to 3'.

(3) The laddered amplified fragments other than
10 three amplified fragments of interest formed in the method
of the present invention for detecting Mycobacterium
tuberculosis, HCV or Chlamydia trachomatis were examined.
HCV was detected under conditions as described in Example
31. Mycobacterium tuberculosis or Chlamydia trachomatis
15 was detected under conditions as described in Example 33.
The resulting laddered amplified fragments were subcloned
and sequenced as described in (2) above. As a result, it
was demonstrated that the laddered fragment obtained by the
method of the present invention has a structure in which
20 the region to be amplified is repeated. Furthermore, it
was confirmed that the repetition is in the same direction
from 5' to 3'.
Example 35

(1) The detection method of the present invention

25 for Mycobacterium tuberculosis was examined. First,



25 SEQ I D NO: 32: Designed chineric oligonucleotide 11 FEB 2005 271
primer .fo anplify a portion of vero toxin 1l-encoding sequence from
henorrhdgi ¢ Escherichia coli 0-157. "nucleotides 15 to 17 are
ri bonucl eoti des- ot her nucl eotides are deoxyri bonucl eoti des" 5 BEFBBE 80NO: 33:
Desi gned chineric oligonucleotide primer 2dlanplify a portion of vero toxin
2-encodi ng sequence from henorrhagi c Escherichia coli 0-157. "nucl eoti des
| 6 to 18 are ribonucl eoti des-other nucl eoti des are deoxyri bonucl eoti des” 10
SEQ I D NO: 34: Designed chineric oligonucleotide prinmer to anplify a portion
of vero toxiR¥fedir Ryl @23 dehte (BEQMINe NS )i cafsckeF-tbBRa (6R)i (BEDST
"nucl eotides 16 to 18 are ribonucl eoti des-other nucl eotides are
deoxyri bonuclo¥PH&60) 15e3EQ $nhBe8bzeBediognesmpl i fohngl eot i &lgi ¢ i BEEH
designated as MCR-F to anplify a |l ong DNA fragnent SEQ | D NO: 36: Desi gned
ol i gonucl eottiede Wviahst lwsi Ghateut eist MOR- Ehé oMaapbatyeaibangubbAchinagrent
SEQ I D NO: 37: Designed chineric oligonucleotide 20 prinmer designated as
MF2N3(24) t weampie fy Sediong ONA tagsrecontd inthgol 0desg220t 0028gabe the
ri bonucl eoti des- ot her nucl eoti des are deoxyri bonucl eotides” SEQ I D NO: 38:
Desi gneéd chiMysrdbe adld iomu c ltedtd e Joyd ineer qdasinginat elizas AMRINBG24) e agpl i fy
a long DNA 25 fragnent. "nucleotides 22 to 24 are ribonucl eotides-other °
272 nucl eot ifdespdree 8B OXYT iMzaraichieeti das" téAhpEEBe2005 8EQ IRMEBH was
Desi gned ol i gonucl eotide primer to

carried our as follows. Briefly, at final concentrations,

32 mM HEPES-potassium hydroxide .buffer (pH 7.8), 100 mM

potassium acetate, 1% DMSO, 0.01% BSA, 4 mM magnesium

X

10 acetate, 500 uM each of dNTPs, 50 pmol each of the primers

K-F-1033(60) and K—F—1133(62), 9.375 U of RNase HII from

Pfu or 4.375 U of RNase H from Afu, 2.75 U of BcaBEST DNA

polymerase and 1 ul of one of the templates were mixed and

the final volume was made to 25 pl with sterile water. The

15 reaction mixtures were placed in Thermal Cycler Personal

which had been set at 62°C and incubated for 60 minutes.

After reaction, 3 pl each of the reaction mixtures was

subjected to electrophoresis on 3.0% agarose gel. As a

result, it was demonstrated that the amplification products

20 could be detected using 100 fg to 10 pg of the genomic DNA
as a template and either RNase H.

(2) The method " as described in (1) above was

examined using primers having higher Tm values. First,

primers K-F-1033(68) (SEQ ID NO:161) and K-F-1133(68) (SEQ

25 ID NO:162) were synthesized. The amplification reaction



anplify a portion of |anbda DNA. "nucleotides 18 to 20 are
ri bonuc]| eoti des-other nucleotides are deoxyribonucleotides” 5 SEQ I D NO: 40:
Desi gned chi neric ol i gonucl eotide priner to anplify a porti q ofBI& da
DNA. "nucl eotides 18 to 20 are ribonucl eoti des-other nucleo |d5§ 2
deoxyri bonucl eotides” SEQ I D NO:41: Desig@é@ ol i gonucl eotide priner to 10
anplify a portion of |anbda DNA SEQ I D NO:42: Designed ol igonucleotide
prinmer to anplify a portion of |anbda DNA SEQ I D NO: 43: Designed chlnerlc
ol i gonucl eotide priner to anplify a portion of Fl avobact eri um speci'es DNA
15 "nucl eot iwkss 1&10ied aoetri bodeel eathiedesaicherconti epbhedesasr ethose
deoxyri bonucl eotides” SEQ I D NO: 44: Designed chimeric oligonucleotide
primer to amssdyileddnioh dbdvavebaeperthat speei esabifon” Bembegkides 18
to 20 are ribonucl eotides-other nucleotides 20 are deoxyribonucleotides
SEQ I D NO: 45iasDes$idgRed ol Afjoswiclentddeomr i Berulo eashi for awperti-ancefion
mixtures was subjected to electrophoresis on 3.0% agarose
5 gel. The results are shown in Figure 38. Figure 38
illustrates results of electrophoresis of Mycobacterium
tuberculosis genome amplified using RNase H from Pfu or
RNase H from Afu. Lanes 1 to 4 represent results obtained
using RNase HII from Pfu and the following amount of
10 template DNA: lane 1: 10 pg; lane 2: 1 pg; lane 3: 100 fag;
and lane 4: negative control. Lanes 5 to 8 represent
results obtained using RNase HII from Afu and the following
amount of template DNA: lane 5: 10 pg; lane 6: 1 pg; lane
7: 100 fg; and lane 8: negative control. Lane M represents
15 100 bp DNA ladder marker.

As shown in Figure 38, it was demonstrated that
the amplification fragment of interest could be detected
using 100 fg of the template DNA and either RNase H. It
was shown that more amplification product is obtained when

20 RNase H from Afu is used. In addition, it was shown that
more stable detection sensitivity is accomplished when
RNase H from Afu is used.

(3) Amplification using a combination of the

primers K-F-1033(68) and K-F-1133(68) and a plasmid

25 containing ‘a region to be amplified as a template was



Fl avobact eri um speci es DNA. SEQ I D NO: 46: Desi gned ol i gonucl eotide primer
to 25 anplify a portion of 1 11 FEB 2005 273 Fl avobact eri um speci es DNA.
SEQ I D NO: 47" Desi gned chimeric oligonucleotide priner to artpl iFER Apgoortion
of vero toxin 2-encodi ng sequence from henorrhagi c Escherichia coli O 157.
5 "nucl eotides 19 to 21 are ribonucl eoti d&sxot her nucl eot i des are
deoxyri bonucl eotides” SEQ I D NO:48: Designed chimeric oligonucleotide
priner to anplify a portion of vero toxin 2-encoding sequence from
henorrhagi ¢ Escherichia coli 0-157. 10 “"nucl eotides 18 to 20 are -

ri bonucl eot i HERDHREEr nutiBdEi dOF LameasdebX§r i(I56QucT @otiOdd$'3) SEQ:d DRIIB149:
Desi gned ol i gonucl eoti de griner to anplify a portion of vero toxin

2- encodi ng sgcqﬁ%né@ f¥8h Béhoriai)i svYBSbRSiizehi alnoldrderi57o Ire3EQ@d Da

NO: 50: Desi gned ol igonucl eotide priner to
plasmid containing a region to be amplified. A PCR was

Carried out using these primers and BCG vaccine strain.
5 The resulting amplification product was then introduced
into pT7-Blue-T vector (Takara Shuzo) to prepare the
plasmid. The composition of the reaction mixture was as
described in (2) above except that 4 U of Bca DNA
polymerase was used. As a result, it was confirmed that

10 detection can be carried out using 1 fg of the template.

(4) The detection sehsitivity accomplished when a
combination of primers MTIS2F and MTIS2R, which results in
the formation of laddered amplified fragments containing
the.three amplified fragments of interest, was used was

15 compared with that accomplished when a combination of
primers K-F-1033(68) and K-F-1133(68), which results in the
three amplified fragments of interest, was used.
Mycobacterium tuberculosis was selected as a target.
Reactions were carried out as described in Example 33(2)

20 when the combination of the primers MTIS2F and MTIS2R was
used or in (2) above when the combination of the primers K-
F—1033(68) and K-F-1133(68) was used. As a result, the
same detection sensitivity was observed in either case.

Example 36

25 The amplification method of the present invention



anplify a portion of vero toxin 2-encoding sequence from henorrhagic
Escherichia coli 0-157. SEQ I D NO:51: Designed chineric oligonucleotide
primer tlo anplify. a portion of vero toxin 2-encoding 20 seqqep%ng{m%m
henor r hagi ¢ Escherichia coli 0-157. "nucleotides 18 to 20 are
ri bonucl eoti des-ot her nucl eotides are deoXd bonucl eoti des" SEQ I D NO: 52
Desi gned chimeric oligonucleotide prinmer to anplify a portion of vero toxin
2-encodi ng 25 sequence from henorrhagi ¢ Escherichia coli O 157. 11 FEB
2005 274 "nucleotides 18 to 20 are ribonucl eoti des-ot her nucl eotides are
deoxyri bonucihsst i dess 8BO IcOMYIEE: desdgmest Thn mefi @ @drgonuc| BOA| de a
primer to anplify a portion of vero toxin 2-encoding 5 sequence from
henor r hagi ¢ Ehaatiehias cokambrdd? _ "nucl eotides 18 to 20 are
ri bonucl eoti des-other nucleotides are deoxyribonucl eotides” SEQ I D NO: 54:
Desi gned ol i gonucl eot i tle) prEmetet® POONAAL-s6PArt i GEPF Ier @o:Qes)  and
2-encodi ng sequence from

pDON-AI-68-2 (SEQ ID NO:166) were synthesized in accordance

5 with the nucleotide sequence of the packaging region in a
plasmid pDON-AI (Takara Shuzo).

(2) A reaction mixture of a total volume of 50 ul
containing 1 pl of a solution containing 10 fg or 1 pg of
pPDON-AI, 1 upl of a solution containing 1 ng, 10 ng or 100

10 ng of the genomic DNA derived from NIH/3T3 cells having
pDON-AT being incorporated prepared in Example 23, or 1 ul
of water as a negative control, 50 pmol each of the primers
as described in (1) above, 0.5 mM each of dNTPs, 32 mM
HEPES-potassium hydroxide buffer (pH 7.8), 100 mM potassium

15 acetéte, 4 mM magnesium acetate, 0.01% BSA, 1% DMSO, 18.5 U
of RNase HII from Pfu and 4 U of BcaBEST DNA polymerase was
prepared. The reaction mixtures were placed in a thermal
cycler and incubated at 64°C for 1 hour. After reaction, 5
ul each of the reaction mixtures was subjected to

20 electrophoresis on 3% agarose gel to observe amplification
products. The results are shown in Figure 39. In Figure
39, the lanes represent results for the following
templates: lane M: 100 bp DNA ladder marker; lane 1:
négaﬁive control; lane 2? 1 ng of genomic DNA having pDON-

25 Al being incorporated; lane 3: 10 ng of genomic DNA having



10 henorrhagi c Escherichia coli 0-157. SEQ I D NO: 55: Desi gned

ol i gonucl eotide primer to .'s. deoxyribonucl eotides" SEQ I D NO:57: Designed
ol i gonuc) eotide primer to anplify a portion of viroid CSvd. 20 SEQ ID

NO: 58: Desi gned ol i gonucl eotide primer to anplify a portion of 1Ziggobggs CSVd.
SEQ I D NO: 59: Designed chinmeric oligonucl &35 de priner to anplify a portion
of viroid CSVd. "nucleotides |6 to 18 are ribonucl eoti des-other nucl eoti des
are 25 deoxyribonucl eotides" anplify a portion of vero toxin 2-encoding
sequence from henorrhagi c Escherichia coli 0-157. SEQ I D NO: 56: Designed
chineric ol iRfePNAkoPedag 13 nroirperratedanplafey 4: paoDi ory off | gahdmi BNANA
"nucl eotides 18 to 20 are ribonucl eoti des-other nucl eotides are 1 11 FEB
2005 275 SEGaG.1ND: BOON £REi eing chhoerporatéegpnbaheobi deOpFgmer boNaRpITi fy
a portion of viroid CSvVd. "nucl eotides 18 to 20 are ribonucl eoti des-ot her
nucl eot i des RifA; dewokykatbenticl Bopdg des"pBOBSERX | DNAD: 61: Desi gned chineric

ol i gonucl eotide prinmer to. anplify a portion of Flavobacterium speci es DNA

"nucl eotides 18 to 20 Zs eshownniial gdigudes-30t,heimpct B4t 068 8F€specific
deoxyri bonucl eoti des”™ SEQ I D NO: 62: Designed chineric oligonucleotide 10

priner 3o armA fyfmgesrttion vofs Flobsehacier ifeh speehes DNAoN-mucl eeti des 18
to 20 are ribonucl eoti des-other nucl eoti des are deoxyri bonucl eoti des”
genomic DNA having pDON-AI being incorporated. Thus, it
was confirmed that a DNA fragment of interest can be
amplified without denaturing the DNA as a template prior to
the reaction even if a genomic DNA is used as a template.
10 Example 37
The fidelity (accuracy) of the present invention
was compared with that of a PCR utilizing LA technology in
which TaKaRa Ex Tag polymerase (Takara Shuzo) was used.
First, a plasmid as a template wés prepared as folléws.
15 Specifically, the regions each consisting of 300
bp represented by SEQ ID NOS:167 to 170 were amplified by

PCR  from human proto-oncogene, Wnt-5a gene (GenBank

accession no. L20861), ribosomal protein S5 gene (GenBank

accession no. XM 009371), human NADH gene (GenBank
20 accession no. NM 000903) and human protocadherin 43 gene
(GenBank accession no. AU077347). In this case, the PCRs

were carried out using specific primers each having a site
for a restriction enzyme Sfil at the 5'-terminus of the
primer. After reaction, the amplified fragments were

25 digested with a restriction enzyme Sfil (Takara Shuzo).



SEQ I D NO: 63: Designed chinmeric oligonucleotide priner to anplify a portion
of Fl avgbacterium species DNA. 15 "nucl eotides 18 to 20 are

ri bonucNeot i des- ot her nucl eoti des are deoxyri bonucl eoti des” SEQHED,RHP: 64:
Designed chineric oligonucleotide prinmer to anplify a portion of vero toxin
2-encodi ng sequence from henorrhagi ¢ Eschéffchia coli O 157. 20

"nucl eotides 19 to 21 are ribonucl eotides-nucleotide |8 is inosine-other
nucl eoti des are deoxyri bonucl eoti des” SEQ I D NO: 65: Designed chineric

ol i gonucl eotide prinmer to anplify a portion of vero toxin 2-encoding
sequence fr&NCHEmIHRgi $Rerel i vAFaddgristedl 32 tpsresiuc] ciotomesniPmes 21
are ribonucl eotides-nucleotide 17 is 11 FEB 2005 276 inosine ot her

nucl eot i des®&id IdeoxYERbonaed edide®s" (BE@ 1D NOne®) Desidgnedbghinedi cto

ol i gonucl eotide priner to anplify a portion of vero toxin 2-encoding
sequence fr @FPREFST IRagicd eRsatsmtiattisl ol iA CExdgherst "ofickiemt t d2skds tes21
are ribonucl eoti des-nucl eotide 16 is inosine-other nucleotides are

deoxyri bonu€keasedeSTSEGLO NEL6EANDes¢ goredredi meing EAINTRAH et bgra
primer to anplify a portion of vero toxin 2-encodi ng sequence from
henor r Bagi cSB¥€hReri cH aDN¥b| ha0isg7 thi) demucdrent i dRSSEE O 2W:are and a

ri bonucl eoti des-nucl eotide 17 is inosine-other nucleotides are

deoxyri bonuBN&ot ¢oms! eSEQ: & By NOt 168re Desivgnesl  ehintid o add g@@lmlfqeoéi dena
primer to anplify a portion of vero toxin 2-encodi ng sequence from
henor r hagi csEsthesiieckira col Th€s257DNAS "weickeohésesdd8at0rd3 a&€d then

ri bonucl eoti des-nucl eotide 16 is inosine-other nucleotides are

deoxyri bonueheetildds"e:8HQ d¢thdlb: 6 fNesh gaeddll Ierd icr DA dLHONYRA ot i ghe; o
primer to anplify a portion of vero toxin 2-encodi ng sequence from

henor r hagi cdésbherkthiadeal i DBA) 5has?20 conedliart | dasdsl8 & 20r&d€riction
ri bonucl eoti des-nucl eotide 15 is i nosi ne-other nucl eotides are

deoxytDbonuehephidesAt SEQr | iND: Mie Desitgned sChiBRRii6 10l | goPNE! eQtisies-
primer to anplify a portion of vero toxin 2-encodi ng sequence from

henor r hagi csEsahdedchsaneneéti0- 1BNA was inserted into the fragment

obtained by digesting pUC19 with restriction enzymes using

DNA Ligation kit ver. 2 (Takara Shuzo). The resulting

plasmid was designated as pIC62. pIC62 has sequences to

15 which primers ICAN2 (SEQ ID NO:172) and ICANG (SEQ 1ID

NO:173) énneal as well as a site for a restriction enzyme

Sfil. The plasmid pIC62 was digested with the restriction

enzyme Sfil. The above-mentioned PCR-amplified fragment

digested with the restriction enzyme SfiI was ligated with

20 the plasmid using Ligation kit ver. 2 (Takara Shuzo). The

ligation mixture was used to transform Escherichia coli

JM109 (Takara Shuzo). The resulting transformants were

cultured, plasmids having the about 300-bp DNAs being

inserted were obtained, and the sequences of the inserted

25 . DNAs were determined. The plasmids were then used as



25 "nucleotides 9 to 11 and 19 to 21 are ribonucl eotides-other ° 11 FEB
2005 nucl eoti des are deoxyr.ibonucl eotides"” SEQ ID NO: 71: Designed chineric
ol i gonuodl eotide priner to anplify a portion of vero toxin 2-encoding
sequence from henorrhagi c Escherichia coli 0-157. 5 "nucl eot? deEBB 2806 10
and 18 to 20 are ribonucl eoti des-ot her nuébdotides are

deoxyri bonucl eotides" SEQ I D NO: 72: Designed chineric oligonucl eotide
prinmer to anplify a portion of vero toxin 2-encodi ng sequence from
henorrhagi c Escherichia coli 0-157. 10 "nucleotides 18 to 20 are

ri bonucl eot i"fERIaRs IHudiiot i Exammt@- deoxyri bonucl eoti des” SEQ | D NO: 73:
Desi gned ol i gonucl eoti de probe to detect a DNA fragnent anplifying a
portion of vero toxin Goncbehhgampgdénce tiromplreroratisagiar €sphepacadaasol

O 157. 15 SEQ I D NO: 74: Designed chimeric oligonucleotide primer to anplify
a portion offalNe®sencddii vt bequenselfitdmmmodsd.0 "wluct@ota teisnd 810 ong0odr e
ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eoti des" SEQ | D NO: 75:
Desi gned chiomer iof diheggrilecireiols des 20 pempkeate p 20ppmdYy @aphr bEobhoheric

i NOS- encodi ng sequence from nouse. "nucl eotides 17 to 19 are

ri bonud eot indéeatshdiICANC| S17Q dE3 NO el teoxamd bDeans eosEgesd SEQL T D) Nehd6:
Desi gned ol i gonucleotide prinmer to anplify a portion of i NOS-encoding
sequence fr dmOiBusprorylsROdibmNe7 7waBespgaparedi gonutiecokbd@tpbinmewako |,
1 1 FEB 2005 278 anplify a portion of i NOS-encodi ng sequence from nouse SEQ
| D NO: 78: Delsingriectenl iagordici@atd e i mete slesh @ nbt @gb &5 SVEX: PER: & 208€!

minute in Thermal Cycler Personal, and then transferred

onto ice. Next, at final concentrations, 20 mM HEPES-

10 potassium hydroxide buffer (pH 7.8), 100 mM potassium

acetate, 1% DMSO, 0.01% BSA, 4 mM magnesium écetate, 500 uM

each of dNTPs, 30 U of RNase H from E. coli and 5.5 U of

BcaBEST DNA polymerase were added.thereto and the final

volume was made to 50 pl with sterile water. The reaction

15 mixtures were placed in Thermal Cycler Personal which had

been set at 60°C and incubated for 60 minutes. After

reaction, the reaction mixtures were subjected to

electrophoresis on 2% SeaKem GTG agarose gel (Takara Shuzo).

After electrophoresis, bands for the amplification products

20 of interest were recovered by excision from the agarose gel,

recovery using SUPREC-01 (Takara Shuzo), treatment with
phenol-chloroform and ethanol precipitation.

(3) PCR amplification products were prepared as

follows using TaKaRa Ex Taq DNA polymerase. Briefly, a

25 reaction mixture was prepared using 10 ng of the above-



SEQ I D NO: 79: Designed oligonucleotide prinmer 5 designated as GVO PCR- R
20mer SEQ I D NO: 80: Designed chineric oligonucl eotide prinmer designated as
GMO-S1 20ner. "nucl eotides 19 to 20 are ribonucl eoti des-ot her nucl eoti des
are deoxyri bonucl eotides" 10 SEQ I D NO: 81: Designed ol i gondc! &&8i @8 pri ner
desi gnated as GMO- S2 20mer. "nucl eotides 298 o 20 are ribonucl eoti des- ot her
nucl eoti des are deoxyri bonucl eoti des” SEQ I D NO: 82: Designed

ol i gonucl eoti de priner designated as GVMO-Al 20ner. "nucleotides 19 to 20
are 15 ribonucl eoti des-other nucl eotides are deoxyribonucl eotides" SEQ I D
NO: 83: Desi gtk gk et ddespei rempdesiegrat acklds BV A20RO1 neach of
"nucl eotides 19 to 20 are ribonucl eoti des-other nucl eotides are

deoxyr i bonudNotp riigeer SELTANE NoSBZ: I DeNOghed) chhdeIlCANGI i(gbQi DDl ot Lde) 20
primer to anplify a portion of vero toxin 2-encodi ng sequence from

heror r hagi ¢ eEsohatimghi boctahie GriSZ uditim eméhded 28theh2@ ale TaKaRa Ex

(al pha-thio)ribonucl eoti des-other nucl eoti des are deoxyri bonucl eoti des" SEQ
| D NO: 85: D&siqgnBNAcChiolgmieradd gonarbeat isheiz2h .pri mae tyea0@ldd YymaxpQrki on
of vero toxin 2-encoding 11 FEB 2005 279 sequence from henorrhagic
Escherixchi awas ipXaddd. ifi nackaetmdes cl@ 1l Zhdrfubjected to a reaction

(al pha-thio)ribonucl eoti des-other nucl eoti des are deoxyribonucl eoti des" SEQ
| D NO: 86: Dedi griectyatligmr icach | gprLe! eonéder bngrorensto agpl Bhysacpaaki on
of | NOS-encodi ng sequence from nouse. "nucl eotides 20 to 22 are

ri bonucl eot isde's> otfber B0c| setbdas aspddepxyei bpswiclHot isdeSndSEQ | DaNPe87:
Desi gned chineric oligonucleotide prinmer to anplify a portion of

| NOS- encodi ngazaguernce Hd omndd: Ton sei x tued eph s desb20-£ 0422088 8arose qel
ri bonucl eoti des- ot her nucl eoti des are deoxyri bonucleotides” SEQ I D NO: 88:

Desi gned ol ieg@utelcqoiddes i | meyrs t 0gasRhiibrqga pepti ompf IMNIFLncodi ngy,
sequence from nouse. SEQ I D NO: 89: Designed oligonucleotide primer to iS

anpl i fi a peridian ifa dNCS- 69£08h BPs Seg¥engs Qi MusE o S@%é&z%@?é’&%
0 anb g

Desi gned chineric oligonucleotide priner to anplify a portion

5’2@;;??@2 cotedRs ek s 2y anecrbonUEh 8O TdRE Q! Neu YG! AL ABRAYL Cusen
phenol-chloroform and ethanol precipitation.

(4) The amplification products obtained in (2)

and (3) above were subcloned as follows. Briefly, the ICAN

15 amplification products and the PCR amplification products
were introduced into a vector pT7 Blue (Takara Shuzo) using -
Perfectly Blunt Cloning kit (Takara Shuzo) according to the
instruction manual. The 1ligation mixture was used to
transform NovaBlue Singles Competent Cell (Takara Shuzo).

20 For each «clone, 10 colonies were selected from the
resulting transformants and cultured to obtain plasmids

each having about 0.4-kb DNA being inserted. The fragments
inserted in the plasmids were sequenced using T7 promoter

pfimér (Takara Shuzo) and M3 primer (Takara Shuzo).

25 A total of about 16,000 bases were analyzed by



20 SEQ I D NO: 91: Designed chineric oligonucleotide priner to anplify a
portion of |anbda DNA "nucl eotides 19 to 21 are ribonucl eoti des- ot her
nucleot¢$es are deoxyri bonucl eo.tides" SEQ I D NO: 92: Designefﬂchineric

ol i gonu€Yeotide 25 priner to anplify a portion of INOS encodl Agtfedlience
from | 280 11 FEB 2005 nouse. "nucl eoti dé$921 to 23 are

ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eoti des" SEQ | D NO: 93:
Desi gned chineric oligonucleotide prinmer to anplify a portion of

| NOS- encodi ng sequence from5 nouse. "nucl eotides. 20 to 22 are

ri bonucl eot iskegragtdierg nais| descdebedr ebsamcyr i Aenuc | reahildes" " orSEQnliDaN 084
Desi gned chineric oligonucleotide priner to anplify a portion of pDON- Al
DNA. "nucl eotWwadesfdinto iI9 abeuti R&00c|le@séslefoat hestmuocfedilicdesragaeh®s
deoxyri bonucl eoti des” SEQ I D NO: 95: Designed chineric oligonucleotide -

primer to argipXificedoitcondbhgpDONcAe DidAhonidfothelesrd®ehvo 2hvan&ion

ri bonucl eoti des-ot her nucl eotides are deoxyri bonucl eoti des" 15 SEQ ID

NO: 96: Desi gneil tite nBragmeht goampl €6t edebyr iPOR Ui mPldKara Der rhgnpah HPV
DNA. "nucl eotides 19 to 21 are ribonucl eoti des-other nucl eotides are

deoxyrionugcomaiesse SEQ Thub): 97t Dess gnash £hmed | &reltd genuc! egtiede +20
primer to anplify a portion of HPV DNA "nucleotides 19 to 21 are

ri bonucl eot i gasoaidgf) nuscd eatidemedh@ ety ichenuph-egbhdesin®ERLEBrNO; 38!
Desi gned ol i gonucl eoti de probe to detect a DNA fragnent anplifying a

portion of HQGiNAerdS EQHAL Nt IR - BER i GRede OF L gONUEY €05 I HegRr i mer to -
11 FEB 2005 28I :
Example 38
(1) Preparation'of template for ICAN reaction by
10 PCR
A double-stranded cDNA was prepared from polyA+
RﬁA derived from mouse brain (OriGene) using cDNA synthesis
kit (Takara Shuzo). PCR fragments were amplified using the
double—strahded cDNA as a templaté and combinations of the
15 primers having nucleotide sequences of SEQ ID N0OS:176-189.
The fragments were introduced into pT7 Blue T-vector
(Takara Shuzo) by TA cloning to obtain plasmid clones. A
reaction mixture of a total volume of 50 ui containing 1 pl
(1 ng) of one the plasmid clones, 10 pmol each of primers
20 MCS-F (SEQ ID NO:190) and MCS-R (SEQ ID NO:191), 1.25 U of
Ex Taq (Takara Shuzo), 5 ul of 10 x Ex Taq buffer (Takara
Shuzo) and 0.2 mM each of dNTPs was subjected to the
following reaction using TaKaRa PCR Thermal Cycler Personal

(Takara Shuzo): 94°C for 2 minutes; 30 cycles of 94°C for

25 30 seconds, 55°C for 30 seconds and 72°C for 1 minute. The



anplify a portion of HCV. SEQ I D NO: 100: Designed oligonucleotide priner to
anplify_a portion of HCV. SEQ I D NO: 101: Desi gned chineric oligonucl eotide
5 prineﬂ to anplify a portion of HCV."nucleotides 19 to 21 are

ri bonucl eoti des- ot her nucl eoti des are deoxyribonucl eoti des" .SEFEH2H: 102:
Desi gned chineric oligonucl eotide priner £260anplify a portion of

HCV. "nucl eotides 16 to 18 10 are ribonucl eoti des-ot her nucl eotides are
deoxyri bonucl eoti des” - SEQ | D NO: 103: Desi gned ol i gonucl eoti de probe to
detect a DNA fragment anplifying portion of HCV. SEQ ID NO: 104: Designed
chi meric ol igfAUctioug i afep U5E ped nR¥A t Hragpeént ywas poseédoasok template for
adenovirus. "nucleotides 19 to 21 are ribonucl eoti des-other nucl eotides are
deoxyri bonudreciGANesreBEG ¢ NO: 105: Desi gned chineric oligonucl eotide
primer to anplify a portion of adenovirus."nucleotides 19 20 to 21 are

ri bonucl eoti des-ot her fRicl 2oplidéscateéodeatyrdionieckegnehdesy SEAN Dub@nE06
Desi gned chineric oligonucleotide prinmer to anplify a portion of

adenovi r us. "MK Ippoiduwes 49 tem@latag e ri bonucl eoti des-ot her nucl eoti des are
25 deoxyri bonucl eoti des” 1 1 FEB 2005 282 SEQ I D NO: 107: Desi gned

ol i gonucl eot i de pri nerArt dlGRp| tdycti orvaoncoHf r sdenowt rusi SEQuhPndA1108:
Desi gned ol i gonucl eotide prinmer to anplify a portion of adenovirus. 5 SEQ
| D NO: 109: [BENiRgnesh grha gonticledkirde gor imerod@canphi tynidopayddign Dty kaid
CSvd. SEQ I D NO: 110: Designed ol igonucleotide priner to anplify a portion
of viroid CI¢iN SEQRPIRMNGatlitn Degogned .ol i gomsicleptidle gF | BRANLO &Qoup
anplify a portion of pDON-Al DNA. SEQ I D NO:112: Designed oligonucleotide
primer to anplifodwdedrines oh POAN AmpDhki SEQJID MW dds: esi 8R8fined
chinmeric oligonucleotide prinmer to anplify a portion of verotoxin-1

encodi ng 15 seqiedneei fg orhBerBERBagC HfChehbGht 80¢0TT® to the amount

10 of Aminoallyl dUTP in the ICAN reaction as follows: 10 : 0,
9 i, 8 : 2, 7 : 3 and 6 : 4. The reaction was carried
out as follows.

First, a solution of a total volume of 10 ul

containing 1 pl of the PCR reaction mixture prepared in (1)

15 above, 50 pmol each of primers MF2N3(24) (SEQ ID NO:192)
‘and MRIN3(24) (SEQ ID NO:193) and 2 pl of 0.05% agueous
solution of propylenediamine was heated at 98°C for 2
minutes followed by 65°C for 30 seconds in TaKaRa PCR
Thermal Cycler Personal and rapidly cooled on ice to anneal

20 the primers to the template. A reaction mixture of a total
volume of 40 pl containing 0.625 mM each of dATP, dCTP and
dGTP, 0.625 mM of a dTTP + Aminoallyl dUTP mixture, 32 mM
HEPES-potassium hydroxide buffer (pH 7.8), 5.0 mM magnesium
adetéte, 0.6 U of RNase H from E. coli (Takara Shuzo) and

25 2.75 U of BcaBEST DNA polymerase was added to the heated



157."nucl eotides 18 to 20 are ribonucl eoti des-other nucl eotides are
deoxyrigonucleotides" SEQ I D NO: 114: Designed chineric oligonucleotide
primer o anplify a portion of verotoxin-1 encoding 20 sequgncerhr g
henorrhagi ¢ Escherichia coli 0 157."nucl eotides 18 to 20 are

ri bonucl eoti des-ot her nucl eoti des are deoXgili bonucl eoti des" SEQ | D NO: 115:
Desi gned ol .igonucl eotide probe to detect a DNA fragnent anplifying a
portion of verotoxin-1 25 encodi ng sequence from henorrhagi c Escherichia
coli 0-157. 11 FEB 2005 283 SEQ I D NO: 116: Designed chineric '

ol i gonucl eosPd@tpoinmer Tle ampisivfly iagponixtomref whst unicubatieoxkiim ATeaendl ng
sequence from C ostridium botulinum"nucleotides 19 to 21 are

ri bonucl eot Coedest Bgr 6RE dotri deshaare. 5 deoxyri bonucl eoti des” SEQ ID

NO: 117: Designed chineric oligonucleotide prinmer to anplify a portion of
botul i num toxi n A encéddi nglsenuencepopandlosaniddi imphot gFi IMV' ngsdeahi des
21 to 23 are ribonucl eotides-other nucleotides are 10 deoxyri bonucl eoti des”

SEQ | D NO: 128etBesi geedutliibgonypkieoti. de¢ pweke taddetiectoa DNA fragRENLN
anplifying a portion of botulinumtoxin A encoding sequence from

d ost r 5di ummbetulrienws SEQ:LD NOTHd 9rebesigned nahitterd cwebi genueleatd de 15
primer to anplify a portion of viroid CSVd."nucl eotides 19 to 21 are

r =bonucl eot Bdés- orher nuclentites alrel daded | kenusligoldedest oSEQLBNO: 120:
Desi gned chineric oligonucleotide priner to anplify a portion of viroid
CSVd. "nucl estipdenat@n20 t 0220 ape réboneel esthdesi other s eQhisdesqasg
thereto. The supernatant was removed by centrifugation.
The precipitate was air-dried. The resulting DNA was re-
10 dissolve in water. OD,q,,s wWas measured to determined the
amount of the product.
(3) Confirmation of introduction of BAminoallyl
dUTP into ICAN amplification product
Introduction of an amino group into an ICAN
15 product was confirmed by fluorescence-label the amino group
in the ICAN product using S-carboxyfluorecein succinimidil
ester (Molecular Probe). The above-mentioned DNA solution
was diluted to make the concentration to 2 rg/50 pl. 20 ul
of 1 M sodium carbonate buffer (pH 9.0) was added thereto.
20 Then, 4 pl of a solution of FITC (Nacalai Tesque) in N,N-
dimethylformamide at a concentration of 10 mM was further
added. The resulting mixture was reacted at 20°C for 16
hours. After removing excess FITC using a commercially

available spin cclumn, 10 ul of the reaction mixture was

25 applied onto 2.0% agarose gel and electrophoresed. After



deoxyri bonucl eoti des” SEQ I D NO: 121: Desi gned ol i gonucl eoti de probe to

det ect S DNA fragnment anplifying a portion of viroid CSvd. SEQ I D NO: 122:
Desi gned chineric oligonucleotide 25 prinmer to anplify a portion of viroid
CSVd. "nucl eoti des 19 ° 284 1 1 FEB 2005 to 2lare ribonucl édiE&idlh ot her
nucl eoti des aredeoxyri bonucl eoti des" SEQ | B&X0: 123: Desi gned chineric

ol i gonucl eoti depriner toanplify a portion of viroid CSVd. "nucl eotides 195to
2lare ribonucl eoti des-ot her nucl eoti des aredeoxyri bonucl eoti des" SEQ-1D

NO: 124: Desi gned ol i gonucl eotide prinmer toanplify aportion of viroid

CSvd. SEQ | D eNEd2srites ined Dl ugoesicéedt dde pasmdettot8adnpkifhy apemrTioan of
viroid CSvd. SEQ I D NO: 126: Desi gned chineric oligonucl eotideprinerto
anplify a pduitdremfors ki thasohchyeamepl hfitédotfimdesnct: t 0a20 ddtected by

ri bonucl eoti des-ot hernucl eoti des are deoxyri bonucl eotides"15SEQ I D NO: 127:
Desi gned chisteriircirgd igoniucEedrti depsi memtesdpl i fty wapocdhdbreéd that an

c- ki -rasoncogene. "nucl eotides 18 to 20 are ribonucl eoti des-ot hernucl eoti des
are deoxyri onucl egtodps'cBEQ bh® NAt¥28udeesi gned ahni gnTAIC! appilde i phicieh
to20anplify aportion of c-ki-ras oncogene. SEQ I D NO: 129: Desi gned

ol i gonukc| eotdmeprt niey  tcoawipldtfiyigape t TeANOfuLirkd - ARSneACOgeNUSEQ | D1t
NO: . 130: Designed chineric oligonucleotidepriner to anplify a portion of
ver ot oxi n- 1 wancodl sg2ssequenesf ronaberber hagt scE56hekkeRiia i6Qlty Ocan 1285 1
1 FEB 2005 157."nucl eotides 18 to 20 are ribonucl eoti des-ot her "nucl eoti des
are deoxyri HamitleaotigessaSEQ bp Ny ik¥l: a Dashgreddchumrd st 1ld gomvchgoki de
primer to anplify a portion of verotoxin-1 encoding 5 sequence from

henor r hagi ¢ fiseherdrell eold LdSMameseoht despd8 ¥8r20nakBplification
ri bonucl eoti des- ot her nucl eoti des are deoxyri bonucl eotides” SEQ I D NO: 132:

Desi gned ol ilge@iideadtd deidmerid, anplify a portion of | NGOS-encoding
sequence from nouse. 10 SEQ I D NO: 133: Desi gned ol i gonucl eotide priner to
anplifyo a portion of |(NGS- engodidip SEAUENCEA ORRFRYSE  of the present
invention was examined using deoxyUTP. Mycobacterium
tubgrculosis was selected as a target. First, primers
MTIS2F-16 (SEQ ID NO:194) and MITISZR—ACC (SEQ ID.NO:195)
were synthesized in accordance with the nucleotide sequence
15 of Mycobacterium tuberculosis genome registered in GenBank
under accession no. AL123456. The length of the region to
be amplified using this primer pair including the primer
portions is 98 bp. A template was prepared as follows.
Briefly, a product obtained by PCR-amplifying the
20 Mycobacterium tuberculosis genome using primers MTIS-PCR-F-
2 (SEQ ID NO:196) and MTIS-PCR-R-2 (SEQ ID NO:197) was
inserted into pT7 Blue T-Vector (Takara Shuzo) using DNA
Ligation kit Ver. 2. The ligated plasmid was used to

transform Escherichia coli JM1009. The resulting

25 transformants were cultured to obtain a plasmid having an



SEQ I D NO: 134: Designed o~ligonucl eotide prinmer designated as pUC 9 upper.
150 to anplify a portion of plasmd pud 9. 15 SEQ I D NO: 135: Desi gnhed
ol i gonudl eotide primer designated as puUC 9 |ower NN to anplifﬂ'thBrmmbn of
plasm d puUd 9. SEQ I D NO: 135: Designed chineric oligonucl eotide priner
designated as SEA-1 to anplify a portion 6320 St aphyl ococcus aur eus.
"nucl eotides 19 to 21 are ribonucl eoti des-ot her nucl eotides are
deoxyri bonucl eoti des” SEQ I D NO: 137: Designed chineric oligonucl eotide
primer designated as SEA-2 to anplify a portion of Staphylococcus aureus.
"nucl eot i dePPRT f PA-kp ePYB Hedriuci RorPdesedt heP nirt EoterlesoRERINING
deoxyri bonucl goti des" ° 286 QL9 FHB SEQ I D NO: 138: Designed chineric
ol i gonucl eotlifdecppiiger adesihmap balstasd HERY FB 1t oragnigBazehRasoh of EHaw
"nucl eotides 17 to 19 are ribonucl eoti des-ot her nucl eotides are
deoxyr i bonudsGEndet IPrsEE tearmmad oy Desa gaednghPRepPe ol i gonucl eoti de
“pr."imer designated as HCV-RL to anplify a portion of HCV. "nucl eotides 16
to 18 are ribonucl eot iAtesfonkdr aostentrdésocase dddxyw bBHRBCEepotdesiusBEQ
| D NO: 140: Designed ol igonucl eotide primner

5 hydroxide buffer (pH 7.8), 100 mM potassium acetate, 1%

N

DMSO, 0.01% BSA, 4 mM magnesium acetate, 500 uM each of
dATP, dCTP and dGTP, a dTTP/dUTP mixture (500/0, 400/100,
300/200, 200/300, 100/400 or 0/500 uM), 50 pmol each of the
primers MTIS 2F-16 and MTIS 2R-AAC, 8.75 U of RNase H from
10 Afu, 8 U of BcaBEST DNA polymerase and 1 ul of the template
(10° copies) were mixed and the final volume was made to 50
nl with sterile water. The reaction mixtures were placed
in Thermal Cycler Personal which had been set at 60°C énd
incubated for 60 minutes. After reaction, 3 ul each of the
15 reaction mixtures was subjected to electrophoresis on 3%
agarose gel.
As a result, the amplification product of
interest was observed for each of the dTITP/dUTP ratios.
Based on these results, it was confirmed that a modified
20 nucleotide can be used as a substrate in the method of the
present invention.
Example 39
Application o0f the method of the present
invention to a one-step amplification method was examined.

25 HCV was selected as a target.



10 designated as M2 to anplify a portion of pUd9 plasmd DNA. SEQ ID
NO: 141:. Designed ol i gonucl eotide primer designated as MR1 to amplify a
portion\of pUCl 9 plasm d DNA. SEQ I D NO: 142: Desi gned oIigonmegﬁtlﬁg
priner to anplify a portion of adenovirus. 15 SEQ I D NO: 143: 8 de
sequence of ORF in RNaseHI | gene from Thekfdtoga maritima. SEQ | D NO: 144:
Am no aci d sequence of RNaseH | from Thernotoga maritima. SEQ I D NO: 145:
Nucl eoti de sequence of PH1650 from 20 Pyrococcus horikoshii. SEQ I D NO: 146:
PCR primer PhoNde for cloning a gene encoding a pol ypeptide having a
RNaseHI | activity fronlPyrRrsroist horikbshranSEQ D RBA147: PCR pri mer
PhoBam for cloning a 25 gene encodi ng a pol ypeptide having a RNaseH
activity from" A transcript RNA as a template was prepared.

Preparation was carried out from 300 pl of a serum derived
from a patient with hepatitis C wvirus agreed with the
5 informed consent using TRIzol reagent (Life Technologies)
according to the instructions attached to the reagent

followed by final dissolution in 20 pl of injectable water

(Otsuka Pharmaceutical). An RT-PCR was carried out using
the RNA sample above as a template. The reaction was
10 carried out as follows. A reaction mixture of 50 ul was

prepared using 2 ui of the RNA sample and 20 pmol each of
primers SP6-HCV-F (SEQ ID NO0:198) and T7-HCV-R (SEQ 1ID
NO:199) according to a manual attached to One-Step RNA PCR
kit (Takara Shuzo). The reaction mixture was placed in
15 Thermal Cycler Personal and subjected to the following
reaction: 50°C for 15 minutes; 94°C for 2 minutes; and 40
cycles of 94°C for 30 seconds, 60°C for 30 seconds and 72°C
for 30 seconds. After reaction, the reéction mixture was
subjected to electrophoresis on 2% SeaPlaque GTG agarose
20 gel. A 350-bp amplification product of interest was
excised from the gel. The DNA was then recovered using
EASYTRAP Ver. 2 accordiﬁg to the instructions attached to
the kit. A transcript RNA was synthesized using the
recovered DNA as a template and Competitive RNA

25 Transcription kit (Takara Shuzo) according to the



287 Pyrococcus horikoshii 1 1 FEB 2005 SEQ | D NO: 148: Nucl eoti de sequence

of ORF {n RNaseHI | gene from Pyrococcus horikoshii. SEQ ID NO:149: Am no

acid sehuence of RNaseHI | 5 from Pyrococcus hori koshii. SE® 1 PgB8OzdeS0:

Nucl eoti de sequence of AF0621 fronlA«chaeo%%obus ful gidus. SEQ TD D 0: 151:
i

PCR prinmer AfuNde for cloning a gene encod

g a pol ypeptide having a

RNaseHI | activity from 10 Archaeogl obus ful gidus SEQ I D NO: 152: PCR pri ner
Af uBam for cloning a gene encoding a pol ypeptide having a RNaseH | activity

fronlArchae%globus ful gi dus SEQ I D NO: 153: Nucl eoti de sequence of ORF in 15

RNaseH! |

ge

I IR T U et aBed f GPgitdes . KISEQ | Bhro:tisnsouiinto R dwas

sequence of RNaseHI | from Archaeogl obus ful gi dus. SEQ I D NO: 155: Desi gned

chineric oliY

Wb Asedt i thipd e rf ore st xpTat ealt en MTf S2Fone-ahebi RY-aCRNLt i on

of 20 Mycobacterium tubercul osis DNA "nucleotides 16 to 18 are
ri bonucl eoti des- ot her (RiclE@nidet ore edeoxyetdormcRBoICHNs. ". SEQ I D
NO: 156: Desi gned chineric oligonucl eotide

10

15

20

25

The concentration of the transcript RNA prepared
in (1) above was determined based on the O0OD,, value and
dilutions containing 10%, 10°, 10° or 10° copies per nl were
prepared. A reaction mixture of 50 pl containing, at final
concentrations, 32 mM HEPES-potassium hydroxide buffer (pH
7.8), 100 mM potassium acetate, 1% DMSO, 0.01% BSA, 4 mM
magnesium acetate, 500 pM each of dNTPs, 50 pmol each of
the primers HCV-A S (SEQ ID NO:200) and HCV-A A (SEQ ID
NO:201), 30 U of RNase H from Pfu, 8 U of BcaBEST DNA
polymerase, 20 U of RNase inhibitor, 0, 1, 2.5, 3 or 5 U of
AMV RTase XL (Takara Shuzo) and 1 upl of one of the
dilutions containing varying copies of the transcript RNA
was prepared. The reaction mixtures were placed in Thermal
Cycler Personal which had been set at 60°C and incubated
for 60 minutes. After reaction, 2 ul each of the reaction
mixtures was subjected to electrophoresis on 3% agarose gel.

As a result, no amplification product of interest
was observed using each of the dilutions of the template

when AMV RTase was not added. On the other hand, the

- amplification product of interest was observed using the

dilution containing 107 copies (1 U of AMV RTase XL added),

10° copies (2.5 U of AMV RTase XL added), 10° copies (3 U



prinmer designated as MM S2R to anplify a portion of 25 Mycobacterium

tubercu%osis DNA. "nucl eotides 19 to 21 are 11 FEB 2~ 288

ri bonucle. oti des-other nucl eotides are deoxyribonucl eotides. . BE%lp

NO: 157: Designed chineric oligonucleotide prinmer designated as CT2F to

anplify a portion of Chlanydia 5 trachomafi®$ cryptic plasnid

DNA. "nucl eotides 18 to 20 are ribonucl eotides-other nucleotides are

deoxyri bonucl eotides.”. SEQ I D NO:158: Designed chineric oligonucleotide

prinmer designated as CT2R to anplify a poertion| of Chlamydia 10 trachomati s

cryptic pl asth FONARTage| Kbt ia&d% en 16" azepie¢porbliclests SV oRfiese XL

nucl eotides are deoxyribonucleotides.”. SEQ ID NO:159: Designed chineric

ol i gonucl eotddfePri netheafesimareaictboK- Fa 1088t 60¢dt ouanpti &y tampertitameof

15 Mycobacterium tubercul osis DNA "nucl eotides 17 to 19 are

ri bonucl eot iafeTotthert ol i fiesa aien deoxyucbonfici poerdes. Wwas observed
using the dilution containing 10° copies and 2.5 U of AMV

5 RTase XL. Furthermore, when 1 U of BcaBEST DNA polymerase

and 10 U of RNase H from Pfu were used, the amplification
product of interest was observed using the dilution

containing 10° copies even if no AMV RTase was added.

10 Industrial Applicability
The present invention provides a method for
amplifying a target nucleic acid comprising amplifying a
region suitable for specific amplification in the
nucleotide sequence of the target nucleic acid by a DNA
15 synthesis reaction using a chimeric oligonucleotide primer.
The present invention also provides a method for detecting
a target nucleic acid 'comprising detecting a fragment
amplified from the target nucleic acid obtained by the
method foi amplifying a target nucleic acid. Furthermore,
20 the amplification method of the present invention can be
utilized as an efficient method for producing a nucleic
acid by combining it with another method for amplifying a
nucleic acid or a method for duplicating a nucleic acid.
The ﬁresent invention also provides a method for detecting

25 a target nucleic acid for the  specific detection and



SEQ I D NO: 160: Designed chineric oligonucleotide prinmer designated as

K-R-1133 ( 62 ) to anplify a portion of 20 Mycobacterium tubercul osis

DNA. "nuodl eotides 18 to 20 are ribonucl eoti des-ot her nucl eptjifkss 2085 e

deoxyri bonucl eotides.” SEQ ID NO: 161: Desi gned chineric oligonucl eotide

primer designated as K-F-1033(68) to anpl fy a portion of 25 Mycobacterium

t ubercul osis DNA. "nucl eotides 20 to 22 are 289 1 1 FED

ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eotides.”. SEQ ID

NO: 162: Designed chineric oligonucleotide primer designated as K-R-1133(68)

to anplify @Yystifcaiion Myowbactari unicubergahbsins DNpathdcuéatilges 20 to

22 are ribonucl eotides-other nucleotides are deoxyribonucleotides.". SEQ ID

NO: 163: DesiRpfePafniigonutteovtdanpsinnesuddsiamat efiasisk26 tbaatprifipm, aa

portion of cobacterium 10 tubercul osis DNA. SEQ I D NO: 164: Desi gned

ol i gonucl eotiwreipr iaereatdsignatiee hskRIB10th thighpbefigiaipdtyi es okll as

Mycobact erium tubercul osis DNA. SEQ I D NO: 165: Designed chineric

ol i gonucl eotd dehiBepiicnerl tigshgnhtetids kY - 611 theampéthiyda porrthieon

of :

5 present invention further provides a system for amplifying
and detecting a nucleic acid which is automated, in a small

amount and highly integrated.

Sequence Listing Free Text

10 . SEQ ID NO:1: PCR primer BsulI-3 for cloning a

gene encoding a polypeptide having a RNaseHII activity from
Bacillus caldotenax.

SEQ ID NO:2: PCR primer BsullI-6 for cloning a

gene encoding a polypeptide having a RNaseHII activity from
15 Bacillus caldotenax.

SEQ ID NO:3: PCR primer RNII-S1 for cloning a

~gene encoding a polypeptide having a RNaseHIi activity from
Bacillus caldotenax.

SEQ ID NO:4: PCR primer RNII-S2 for cloning a

20 gene encoding a polypeptide having a RNaseHII activity from
Bacillus caldotenax.

SEQ ID NO:5: PCR primer RNII-S5 for cloning a

gene encoding a polypeptide having a RNaseHII activity from
Bacillus caldotenax.

25 SEQ ID NO:6:  PCR primer RNII-S6 for cloning a



pDON- A2. "nucl eotides 20 to 22 are ribonucl eoti des-other nucl eotides are
deoxyrigonucleotides.". SEQ I D NO: 166: Designed chineric oligonucleotide
primer designated as pDON-AI-68-2 to anplify a portion of 20

pDON- Al . "nucl epotides 21 to 23 are ribonucl eoti des-other nu | e 6EBBBE5 ar e
deoxyri bonucl eotides.". SEQ ID NO: 167: Nuél®oti de sequence of Honmp Sapi ens
pr ot o-oncogene Wh t-5a SEQ I D NO: 168: Nucl eoti de sequence of Hono 25

Sapi ens ri bosonmal protein S5 290 1 1 FEB 2005 SEQ I D NO:169: Nucl eoti de
sequence of Honosapi ens di aphoraseSEQ I D NO: 170: Nucl eoti de sequence of
Humanpr ot oc &R SIESEG Y 3 Neehyrepbede ghedingi goRNekeBiidectovikli figoof
pl C62. SEQ I D NO: 172: Desi gned chineric oligonucl eotidepriner designated as
ICAN2."nuch§ﬁQ%ﬁ%¥%£FQ¥égKﬁ%@%ribonucleotides-othernucleotides
arelOdeoxyri bonucl eotides.”. SEQ I D NO: 173: Desi gned chineric

ol i gonucl eoti depri nmer Hesi gRattsd Tas PCRAN®.rimead eRN T He8d49 fiowr 20loning a
areri bonucl eoti des- ot hernucl eoti des ar edeoxyri bonucl eotides.". 15SEQ I D
NO: 174: Desi ¢ifg¢ @iriqguhiund evtpaleypepinideesaghag ed BNabEAN2 BMALvSEQ FPom
NO: 175: Desi gned ol i gonucl eoti de prinmerdesi gnated as | CAN6 DNA. SEQ | D

NO: 176:Desi ¢ved Idlusgaraidamtnate. primer to20anplify a portion ofri bosomal
protein S18-encodi ngsequence from nouse. SEQ | D NO: 177: Desi gned

ol i gonucl eoti de pri nmerSE®anid i fNO 28 porNuoheof tddososaheptot ebfi ORF in
S18- encodi ngsequence from nouse. 25SEQ | D NO: 178: Desi gned ol i gonucl eoti de
prinmer to = RNas@ilTl dereEER20Bacillus caldotenax.

SEQ ID NO:9: Amino acid sequence of RNaseHII from
Bacillus caldotenax.

10 SEQ ID NO:10: PCR primer BsuIII-1 for cloning a
gene encoding a polypeptide haVing a RNaseHIII activity
from Bacillus caldotenax.

SEQ ID NO:11: PCR primer BsullI-3 for cloning a
gene encoding a polypeptide having a RNaseHIII activity

15 from Bacillus caldotenax.

SEQ ID NO:12: PCR primer BsulllI-6 for cloning a
gene encoding a polypeptide having a RNaseHIII activity
from Bacillus caldotenax.

SEQ ID NO:13: PCR primer BsulIlI-8 for cloning a

20 gene encoding a polypeptide having a RNaseHIII activity
from Bacillus caldotenax.

SEQ ID NO:14: PCR primer RNIII-S3 for cloning a
gene encoding a polypeptide having a RNaseHIII activity
from Bacillus caldotenax.

25 SEQ ID NO:15: PCR primer BcaRNIII-3 for cloning a



anplifya portion of transferrin receptor (TFR)-encodi ngsequencefrom

nouse. SEQ | D NO: 179: Desi gned ol i gonucl eoti de priner toanplifya portion of
transfelrin receptor (TFR)-encodi ngssequencefrom nouse. SEQ | D

NO: 180: Desi gned ol i gonucl eoti de pri nmer toangl i fya portion of f%g%mms cel |
derived factor 4 (Sdf4)-encodi ngsequence ££8m mouse. SEQ | D ot £5%. 45 gned
ol i gonucl eotide prinmer tolOanplifya portion of stromal cell derived factor
4 (Sdf 4) - encodi ngsequence from nouse. SEQ | D NO: 182: Desi gned ol i gonucl eoti de
primer toanplifya portion ofcytoplasn c beta-actin encodi ngsequencefrom
nouse. 15SEQIPDEN0ERBRLERYi he ®OdVPgHHicceohpBENGr imBNta@@ﬂrl%ﬂiIf yacpdrifyn

of cytopl asm ¢ beta-actin encodi ngsequencefrom nouse. SEQ | D NO: 184: Desi gned
ol i gonucl eotfir@d Facidrl woaldFangiorti on of ornit hi ne

decar boxyl ase- encodi ng20sequencef rom nouse. SEQ | D NO: 185: Desi gned

ol i gonucl eoti de prinelBbamd i Npa Lsor t Noglebsiaiet hisegquence of ORF in
decar boxyl ase- encodi ngsequencefrom nouse. SEQ | D NO: 186: Desi gned

ol i gonucl eofRNae epiTiIrfe rf noo Sl 1 fus qorddétenayt. hypoxant hi ne guani ne
phosphori bosyl 292 transferase (HPRT)-encodi ng sequence fromnmouse. 1 1
FEB 2005 SEQ | D NO: 18 BE(e&bgiént 101:i ghmind ectdide peguenceo cfivpRNayeHIII
portion of hypoxant hi ne guani ne phosphori bosyl transferase (HPRT)-encoding
sequence fr dmomFeeild uSEQHIDIdYEES8: Desi gned ol i gonucl eotide priner to
anplify a portion of tyrosine 3-nbnooxygenase encodi ng sequence from nouse.
SEQ I D NO: 189: Desi gn&E®l i §DnudNCGedtid :de PCRmerptimanpl iBiopRA IIdNdeon 6br
tyrosi ne 3-nopnooxygenase encodi ng 10 sequence from nouse. SEQ I D NO: 190:
Desi gned ol kgpiddyaoty de gariaremadesignea etb agodiiSide 1SEQhd AORNQE&HTIIT
Desi gned ol i gonucl eoti de primer designated as MCS-R 15 SEQ I D NO: 192:

Desi gned chianeriivd tgl ifgendEa0ilildes md st atest gnat ed as MF2N3 (24)

"nucl eotides 22 to 24 are ribonucl eoi tdes-other nucl eotides are
deoxyniobonucl eoti des” SEQ ID NO:19: Nucleotide sequence conserving

between PH1650 and a portion of Pyrogoccus furiosus genome
sequence.

SEQ ID NO:20: PCR primer 1650Nde for cloning a
gene encoding a polypeptide having a RNaseHII activity from

15 Pyrococcus furiosus.

SEQ ID NO:21: PCR primer 1650Bam for cloning a
gene encoding a polypeptide having a RNaseHII activity from
Pyrococcus furiosus.

SEQ 1ID NO:22: Nucleotide sequence of ORF in

20 RNaSeHII from Pyrococcus furiosus.

SEQ ID NO:23: Amino acid sequence of RNaseHII
from Pyrococcus furiosus.

SEQ ID NO;24: PCR primer 915-F1 for cloning a
géne encoding a polypeptide having a RNaseHII activity from

25 Thermotoga maritima.



SEQ I D NO: 193: Designed chineric oligonucleotide prinmer designated as
MRIN3(24). "nucleotides. 22 to 24 are 20 ri bonucl eoi tdes-ot her nucl eoti des
are deo%yrlbonucleotides" SEQ I D NO: 194: Designed chineric oligonucleotide
primer designated as MIIS2F-16 to anplify a portion of M/cobagEgryppm

t ubercul osi s DNA. "nucl eotides 14 to 16 are 70 bonucl eoti des- ot her

nucl eotides are deoxyribonucl eotides. 25 SEQ I D NO:195: Designed chineric
ol i gonucl eoti de 1 1F E B 2005 293 priner designhated as MIl S2R-ACC to
anplify a portidn of Mycobacterium tubercul osis DNA "nucl eotides 18 to 20

are ribonucl eoti des- ot 8B x| 8Ot P8es pCr d@ﬁmﬁmlb@ny€r20EbdeSclo§1§§Qé D
NO: 196: Desi gned ol i gonucl eoti de priner designated as Ml S-PCR-F-2

anplify a pogenenentodfngbacpel ypaptibier pakosigs aDNNaSERIIIDNA:119 %y @@ﬁmgned
ol i gonucl eotide priner designated as MIS-PCR-R-2 to anplify a portlon of

10 Mycobact eThemmétubes cudost SmBNA SEQ | D NO: 198: Desi gned ol i gonucl eoti de
priner designated as SP6-HCV-F to anplify a portion of HCV SEQ ID NO: 199:

Desi gned ol i gonucl eot i 8eQ prinrerodest gredredpasmSR6-dHiRLRY t @ oampbifyi A
portion of HCV 15 SEQ I D NO: 200: Designed chineric oligonucleotide p i mer

desi gnai ed agedi\erc&ding aaPhbiypappoEbi BAvOhgHEVRNABUGIIGOL qi_%l%g gioép
are ribonucl eotides-other nucleotides are deoxyribonucleotides

NO: 201: DesiTmethetbd®rmgr ot igonucl eoti de 20 primer designated as HCV-A A
to anplify a portion of HCV. "nucleotides 18 to 20 are

ribonucl eotides-other smgl aof i jesoar e [gOXyLiRopucd epidses, cloning a
gene encoding a polypeptide having a RNaseHII activity from
Thermotoga maritima.

10 SEQ ID NO:28:'Designed chimeric oligonucleotide
primer designated as pUCl9 upper 150 to amplify a portion
of plasmid pUCle. “nucleotides 24 to 25 are
ribonucleotides-other nucleotides are deoxyribonucleotides”

SEQ 1ID NO:29: Designed chimeric oligonucleotide

15 primer designated as MRIN3 to amplify a portion of plasmid
pUC1S. “nucleotides 28 to 30 are ribonucleotides-other
nucleotides are deoxyribonucleotides”

SEQ ID NO:30: Designed oligonucleotide primer
designated as M13M4

20 SEQ ID NO:31: Designed chimeric oligonucleotide
primer to amplify a portion of vero toxin l-encoding
sequence from hemorrhagic Escherichia coli 0-157.
“nucleotides 16 to 18 are ribonucleotides-other nucleotides
are deoxyribonucleotides”

25 SEQ ID NO:32: Designed chimeric oligonucleotide



--11FEB 2005 294 CLAIM5 1. A nethod for anplifying a nucleic acid, the
nmet hod .conprising: 5 (a) preparing a reaction mxture by m xing a nucleic
acid as)a tenplate, a deoxyribonucleotide triphosphate, a DNA pol ynerase
having a strand di splacenent activity, at |east one priner fangganymNase H
wherein the prinmer is a chinmeric oligonuclogatide primer that is 1 _ _
substantially conplenentary to the nucl eoti de sequence of the nucleic acid
as the tenplate and contains a ribonucleotide as well as at |east one
selected fromthe group consisting of a deoxyribonucl eotide and a

nucl eoti de agairoyy ttwe ranpdnul ect | g hdiony RESI ieeded takihhe13enddding
termnus or on the 3'-termnal side of the prinmer; and (b) incubating the

reacti on mi demeerdor a fwddicileamorin®gie geneemrbeianigact kgniprogugty 2.
The met hod according to claim 1, wherein the reaction mxture further

cont ai ns a(ﬂﬁunmédtiﬁb@|1@OﬂuciEoéfgerpbbﬂﬁélgéﬂiagsaoﬁﬁgyeﬂﬁéleotideg
substanti ally honol ogous to the nucl eoti de sequence of the nucleic acid as

the tenpl at are3.dédapthoshdorespphiédyi ng a nucleic acid, the nethod
conprising: 25 (a) treating a nucleic acid as a tenplate with at , 11
FEB ~; 5 295 SEQ ID NO:33: Designed chimeric oligonucleotide
primer to amplify a portion of vero toxin 2-encoding
sequence from hemorrhagic Escherichia coli 0-157.
“nucleotides 16.to 18 are ribonucleotides-other nucleotides
-are deoxyribonucleotides”
10 SEQ ID NO:34: Designed chimeric oligonucleotide
primer to amplify a portion of vero toxin 2-encoding
sequence from hemorrhagic Escherichia coli 0-157.
“nucleotides 16 to 18 are ribonucleotides-other nucleotides
are deoxyribonucleotides”
15 SEQ ID NO:35: Designed oligonucleotide primer
designated as MCR-F to amplify a long DNA fragment
SEQ ID NO:36: Desigped oligonucleotide primer
designated as MCR-R to amplify a long DNA fragment
SEQ ID NO:37: Designed chimeric oligonucleotide
20 primer designated as MF2N3(24) to amplify a long DNA
fragment. “nucleotides 22 to 24 are ribonucleotides-other
nucleotides are deoxyribonucleotides”
SEQ ID NO:38: Designed chimeric oligonucleotide
primer designated as MRIN3(24) to amplify a long DNA

25 fragment. “nucleotides 22 to 24 are ribonucleotides-other



| east one prinmer that is substantially conplenentary to the nucleotide
sequence of the nucleic acid and a DNA pol ynerase to synt hesi ze a
primer-extended strand that is conplenentary to the t enpl at ¢ 1aFEB et hesi ze
a doubl e s stranded nucleic acid, wherein the prinmer is a chineric

ol i gonucl eotide primer containing a ribon@dl2eoti de as well as at |east one
sel ected fromthe group consisting of a deoxyribonucleotide and a

nucl eotide anal og, the ribonucleotide being positioned at the 3'-term nus
or on 10 the 3" -termnal side of the prinmer; (b) extending a nucl eotide
sequence thavJQkﬁQﬂﬂﬁﬂiﬁﬁwﬁed@oxzribmmdoh©¢eléesﬁnded nucleic acid as a
tenpl ate obtained in the previous step using a DNA pol ynerase having a
strand di spl acement aciEQi Iy Nf:B8He I simesehael ioforauc RiMaisieddd poirkiecob a
strand di spl acenent and synt hesi ze a di splaced strand and a doubl e-stranded
nucl ei ¢ aci denEndy ¢ peusiog bf dtepdebPNEhe “dnidiletsidendesl auchbei graci d
obtained in step (b) as a tenplate. 20 4. A nethod for anplifying a nucleic
aci d using atiderastldon des-retiser trivec @b HDde S 08PE | 8eOgyr{BdIntiEeabtRgea”
nucleic acid as a tenplate with at | east one prinmer that is substantially
conpl erfentary to the raEy edbi dw :seUEDESighebih@Hmiwd Bl amgoaaelao@Née%
pol ynerase to synthesize a priner-extended strand that is

2005 296 conpliementtes yatplihe seppkatien w&em%mbdéﬁwalfﬁﬁué§e@t§8é§9&60

ol i gonucl eotide primer containing a ribonucleotide as well as at |east one
sel ected fram the2groupreonsi sibeguelcatdeexypthepucl epldide @b are
nucl eoti de anal og, the 5 ribonucl eotide being positioned at the 3'-term nus
or on the 3'adoxyhitanusdldbwfddde priner; (b) extending a nucleotide
sequence that is conplenentary to the double-stranded nucleic acid as a
tenpl ate obtained in tdm PrevioUS1 st R sYghag %1%&&1%6&@@&%@1“ Rg a

strand di spl acenent activity in the presénce of an RNase fect a
strand odi splaagaieit anbahest zead i siNAced strand and a doubl e-stranded

nucleic acid; (c) reusing in step (b) the doubl e-stranded 15 nucleic acid
obtained in step (b) aE® #®MPOALL: Designed oligonucleotide primer to
amplify a portion of lambda DNA

SEQ ID NO:43: Designed chimeric oligonucleotide
primer to amplify a portion of Flavobacterium species DNA.

15 “"nucleotides 18 to 20 are ribonucleotides-other nucleotides
are deoxyribonucleotides”

SEQ ID NO:44: Designed chimeric oligonucleotide
primer to amplify a portion of Flavobacterium species DNA.
“nucleotides 18 to 20 are ribonucleotides-other nucleotides

20 are deoxyribonucleotidés"

SEQ ID NO:45: Designed oligonucleotide primer to
amplify a portion of
Flavobacterium species DNA.

SEQ ID NO:46: Designed oligonucleotide primer to

25 amplify a portion of



(d) treating a displaced strand obtained in step (b) as a tenplate with at
| east one priner that is different fromthat used in step (a) and a DNA
polynerf$e to synthesize a priner-extended strand that is 20 conpl enentary
to the displaced strand, wherein the prinmer that is differqniFEQOﬂpghat
used in step (a) is a chineric oligonucle&?3de prinmer that is substantially
conpl enentary to the nucl eotide sequence of the displaced strand and
contains a ribonucleotide as well as at |east one selected 25 fromthe
group consi sting of a deoxyribonucl eotide and a ° 297 1 1 F E B 2005
nucl eoti de aedoghacheriuhospeteesi OBAbei ng positioned at the 3'-terminus
or on the 3 -termnal side of the priner; (e) extending a nucl eotide
sequence that is conpl8a@n{ar WQ 0t heDdetibhedstataimtest aiuel egenaeildors @ 5
"tenpl ate obtained in the previous step using a DNA pol ynerase having a
strand di splrcenent tact ianglifiyn tshe pprresence oFf &&rBNatéantOZGEB%%Hiﬁg
strand di spl acenent and synt hesize a di splaced strand and a doubl e-stranded
nucl ei ¢ aci dseqmehdd (fjremusimgnoprsiepc(e)Etbeedobhl 8- st panded puglsei c
acid obtained in step (e) as a tenplate. 5. The nethod according to claim

3 or 4,5 whereivcldiet IS pod yo@raseats aibbeas cOPEdBBA,PREYNMRA3ERAKERY 2
strand di spl acenent activity. 15 6. A nethod for anplifying a nucleic acid,

t he met hod coyrdesd:ngrideudIestidlsa doubl e-stranded nucleic acid as a
tenplate with two priners that are substantially conplenentary to the

nucl eoti de sequences odEg hepr egpend V@e8Qgﬁéaa@ﬁn@rﬂ&eoﬁggghﬁai%@%gd

nucl eic acid and a DNA pol ynerase having a strand di spl acenent activity to

synt hesi ze priidr exdendag1Stands tHhatiane eenplgpgnt .10 th te
and obtain a doubl e-stranded %ﬁclei% acﬁd consi sting 0?5¥ﬁg s%n%ﬂ%gggég

primer - ext endegherideandst R Ng Hem@neah £d eagfic0l AELy ;s yher g s each_pghmer
is a chineric

10 “nucleotides 18 to 20 are ribonucleotides-other nucleotides
are deoxyribonucleotides”

SEQ ID NO:49: Designed oligonucleotide primer to
amplify a portion of vero.toxin 2-encoding sequence from
hemorrhagic Escherichia coli 0-157.

15 SEQ ID NO:50: Designed oligonucleotide primer to
amplify a portion of vero toxin 2-encoding sequence from
hemorrhagic Escherichia coli 0-157.

SEQ ID NO:51: Designed chimeric oligonucleotide
primer to amplify a portion .of vero toxin 2-encoding

20 sequence from hemorrhagic Escherichia coli 0-157.
“nucleotides 18 to 20 are ribonucleotides-other nucleotides
are deoxyribonucleotides”

SEQ ID NO:52: Designed chimeric oligonucleotide
primer to amplify a portion of vero toxin 2-encoding

25 sequence from hemorrhagic Escherichia coli 0-157.



.] 298 1 1 FEB 2a05 ol igonucl eotide prinmer containing a ribonucl eotide as
well as at |east one selected fromthe group consisting of a

deoxyri bynucl eoti de and a nucl eoti de anal og, the ribonucleq@%q%ﬁgfing
positioned at the 3" -termnus or on 5 the 3 -termnal side t i mer;
(b) cleaving the sites that contain the ridbpnaucl eotide of the
doubl e- stranded nucl eic acid consisting of the priner-extended strands
obtained in step (a) with the endonucl ease; and 10 (c) extendi ng nucl eotide
sequences that are conplenentary to the tenplate using a DNA pol ynerase
having a stramdctéspideentdt tackDviaty fiednike e3tildisMdtngf 18 JASRestive
primer portions of the double-stranded nucleic acid in which the

pri mer - ext enzleel déoapdsbanecteéeayads1t5 obtained in step (b) to effect
strand di spl acenents and obtain a doubl e-stranded nucl eic acid consisting

of the tenplate and thsEQrimmernexsended sstgraRd. cHimdy MBt RAd S ifyd ng
a nucleic acid, the nethod conpri sing: Zok{a) treg?ing a do&%ﬁéFggggﬁ'éh

nucl ei ¢ aci dordmer t el alp i £ 130 QRS tdat AR sybgtigntially. ..
conplenmentary to the nucl eotide sequences of the respective strands of"% he

doubl e-5t r angeghenied ei craehd ansmar PARGRe! ynﬁ%@ﬁe?igggiang %ogﬁr and,_, g

di spl acenent activity to 25 synthesize prinmer-exten strands that "are

conplenentaPyhuciéoﬂide§E£B2@952@Qgr&OriﬁgnﬁéT@BﬁﬁeﬁgQgtﬂgEgbgﬁngg%pgﬁded

doubl e-stranded nucleic acid consisting of the synthesize

strands bei ngardest e ®aehc pddelgeherein each primer is a chineric
ol i gonucl eoti de priner containing a ribonucleotide as well

SEQ ID NO:54: Designed oligonucleotide primer to
amplify a portion of wvero toxin 2-encoding sequence.from
10 hemorrhagic Escherichia coli 0-157.
SEQ ID NO:55: Designed oligonucleotide primer to
'amplify a portion éf vero toxin 2-encoding sequence from
hemorrhagic Escherichia coli 0-157. |
SEQ ID NO:56: Designed chimeric oligonuéleotide
15 primer to amplify a portion of lambda DNA. “nucleotides 18
to 20 are - ribonucleotides-other nucleotides are
deoxyribonucleotides”
SEQ ID NO:57: Designed oligonucleotide primer to
amplify a portion of viroid csvd.
20 SEQ ID NO:58: Designed oligonucleotide primer to
amplify a portion of viroid CSVd.
SEQ ID NO:59: Designed chimeric oligonucleotide
primer to amplify a portion of viroid csvd. “nucleotides.l6
to 18 are ribonucleotides-other nucleotides are

25 deoxyribonucleotides”



5 as at | east one selected fromthe group consisting of a

deoxyri bonucl eoti de and a nucl eoti de anal og, the ribonucl epti de bei ng
positionﬁd at the 3' -terminus or on the 3 -termnal side of 1tffd g% ner; (b)
cleaving the sites that contain the 10 ri bonucl eotide of the

doubl e- st randed nucl ei ¢ acid consisting of2tshe primer-extended strands
obtained in step (a) with the endonucl ease; and (c) extendi ng nucl eoti de
sequences that are conplenentary to the tenplate using a DNA pol ynerase
having 15 a strand di spl acenent activity fromthe 3 -termni of the
respective primer portspds Iof Nhecdpubdlesigincandesl sl &1 6135 MG the
primer-extended strands are cleaved obtained in step (b) to“effect strand
di spl acenmentsr amelr obb aamp bi fhpubl postianded Bugbelc cagid 09&%‘1%%‘618&%“ 1ighe
20 prinmer-extended strands being anneal ed each other.. 8. A nethod for
anplifying a&aucl @0c acdsk theipehliedee®iBeisSicRGe( ) j

doubl e- stranded nucleic acid as a tenpl a{iglévsvi Fﬁafevrxf) pr%%?ésé?%%?s are €

subst ant i al |deddychpherraéaideso the nucl eoti de sequences of the
respective 1 1 F E B 2005 300 strands of the doubl e-stranded nucl eic

acid argl a DNA pol yner havine. ¢ st Lypl acgn@nt . agt i yi Q .. _
synt hesi ze pri ner - ext eﬁ%d st r%d? t hgt@eg?gbgoﬁ%ﬁemn Gr ;O;&%Léo%légafeé’ﬁﬁfjgt e
and obtai n g er st sapded, nuclei.G ;aci ISt of the synthesized
pri mer - ext e%ded st rands %ei ﬁ%j gn%?él%el%%eg)c“ﬁ ngf)%}gé%é %Ir-lelimﬁ %%%ﬁyﬁf‘i ﬁ@hl S a

[cast one Soleoted [1om (he O i Conss LETREC b 05 dategF P BonlBFLaPFd8sand a

| east one selected fromthe group consisting o €oxyri

nucl eoti de and etbodhteddhdd honucheot i de being positioned at the
3'-termnus or on the 3" -termnal side of the prinmer; (b) cleaving the

sites that contain theygd begu j .denof. doyhl e- st r anded nuc;ei c.acid
consisting of the pri merd- ext egdéggytjs'tr%%é%ggggaicﬁgdn%%cstg L98REGTCREEHEL he

endonyg) ease engdi ucl ' se ces ,that are conpl enentary to
t he tenpl at %r&gﬁlrgeeg Dﬂ%%%?\?n%r§§%%2§\?i g :EQS VORRF SRRt SR e PN t y
fromthe 3' ~terminiy - r.es tive prinmer portjons of the ,

doubl e-stranﬁgﬁﬁ?&lgecst;% ad o na%ilglr%)?rh%c T ETS X Rt dn e anbsdase

cl eaved obt ained. : tq .effect strand di splacenments and obtain a
doubl e- st r.anéed UG yziflé%%gg{bgdlecogcnls({essti ng of the priner-extended strands

bei ng anneal ed each o d.a .daubl e-stranded nucl ei c acjd consisting of
the tenpl ates 25 bei ntgsll‘gmggl gg)'ce%;fh [g??fe?n? L8R e RbIPrEFRE_tifest ep

primer to amplify a portion of Flavobacterium species DNA.
15 “nucleotides 18 to 20 are ribonucleotides-other nucleotides
are deoxyribonucleotides”

SEQ ID NO:64: Designed chimeric oligonucleotide
primer to amplify a portion of vero toxin 2-encoding
seguence from hemorrhagic Escherichia coli 0-~157.

20 "nucleotides 19 to 21 are ribonucleotides—nucleotide'1é is
inosine-other nucleotides are deoxyribonucleotides”

SEQ ID NO:65: Designed chimeric oligonucleotide
primer to amplify a portion of vero toxin 2-encoding
sequence from hemorrhagic Escherichia coli 0-157.

25 “nucleotides 19 to 21 are ribonucleotides-nucleotide 17 is



1 . 11FEB2005 301 (a) are anneal ed; (d) extendi ng nucl eotide
sequences that are conplenentary to the tenplate using a DNA pol ynerase
havi ng d)strand di spl acenent activity fromthe 3 -termni of the 5
respective priner portions of the doubl e-stranded nucleic qug bo whi ch t he
two priners are anneal ed obtained in step2(g to effect stra EB 2005

di spl acenents and obtain a doubl estranded nucleic acid consisting of the
pri nmer - ext ended strands bei ng anneal ed each other and a doubl e-stranded 10
nucl eic acid consisting of the tenplates bei ng anneal ed each other -to which

the two pri nefesiime séteped ualsoaniesal 86 ABYx{ L) LbRUSI DGifestep (d) the
doubl e-stranded nucleic acid to which the two priners are anneal ed obtai ned

15 in step (d) . 9. Asmihed Nor6@MbebybnBa~ & ikerid BlifoRhciebiiihA
met hod conprising: (a) treating a double-gtranded'ﬁﬁ€1eiciéé?gﬁgéeétlag

tenpl ate w thrimsr pridrekadiiaty ame pebstant i alkl y42@,c0 ng a L oe
nucl eoti de sequences of the ré;pect?be strands OF tﬁe ggggﬁg-%t%%ﬁégéﬁg

nucl ei ¢ aci Geaft@dnzePNA R Merast PYA G- @ SEL AN, rgégpéaceggfihgcégxéﬁy to

synt hesi ze priner-extended strands that are conplenentary ate

and obtai n angeukle-idandse ushei,¢ .aci; i.Std f. the esi zed
priner-extené%d stréhds bei(ritg:g@‘gEL fgf %E%éﬁ%ﬁ?%ﬁ%ﬁ%ﬁ#ﬁhﬁ%%?ékﬁ%g2£€e+?
wher ei n eachnpisii FRI-d j 1o fld gpnuich i riner contagjning a

ri bonucl eot | de as mlt%%sqﬁé%da%ﬁoéne_ sel%%&e%&%%%ﬁ%oﬁ% consi sting
of a deoxyribonucl eot ige, apg %On%ﬁheoﬁégfggggl%%iﬂgygc oligonucleotide

primer to amplify a portion of vero toxin 2-encoding

sequence from hemorrhagic Escherichia coli 0-157.
10 “"nucleotides 18 to 20 are ribonucleotides-nucleotide 17 is

inosine—othe; nucleotides are deoxyribonucleotides”

SEQ ID NO:68: Designed chimeric oligonucleotide
primer to  amplify a portion of vero toxin 2-encoding
sequence from hemorrhagic Escherichia coli 0-157.

15 “nucleotides 18 to 20 are ribonucleotides-nucleotide 16 is
inosine-other nucleotides are deoxyribonucleotides”

SEQ ID NO:69: Designed chimeric oligonucleotide
primer to amplify a portion. of vero toxin 2-encoding
sequence from hemorrhagic Escherichia coli 0-137.

20 “nucleotides 18 to 20 are ribonucleotides-nucleotide 15 is
inosine-other nucleotides are deoxyribonucleotides”

SEQ ID NO:70: Designed chimeric oligonucleotide
primer to amplify a portion of vero toxin 2-encoding
séquénce from hemorrhagic Escherichia coli 0-157.

25 “nucleotides 9 to 11 and 19 to 21 are ribonucleotides~other



5 ribonucl eotide being positioned at the 3 -termnus or on the 3'-term nal
side of the priner; (b) cleaving the sites that contain the ribonucleotide
of the dpubl e-stranded nucleic acid consisting of the priner-extended
strands obtained in step 10 (a) with the endonucl ease; (c) extending

nucl eoti de sequences that are conpl ementara7to the tenpl atd USEBRZIS DNA

pol ynerase having a strand di spl acenent activity fromthe 3 -termni of the
respective primer portions of the doubl e-stranded nucleic 15 acid in which
the priner-extended strands are cleaved obtained in step (b) to eff-ect
strand di splraoehent sdanda pdt aéoxar deuhheisbtanded nucl eic acid consisting
of the priner-extended strands bei ng anneal ed each other and a

doubl e- stranded nucl eiSE@CiT® Qum57§iiDﬁs@bnb@aéﬁﬁﬁ%ﬁﬁ@so%%g@ﬁ%&?e@@Q%ﬁled

each other to which the two primers in stéep (a) are annea extendi ng

nucl eoti de semuencesd hatmgrierconpl gy t%rfoenﬂbﬁtigx, “§L@Qc%d?§|@ t he

pol ymerase having a strand displacenent activity fromthe 3'-termni
25 respecti\sadqufdriid Pof£d®ns WdmdRenLQubl e‘f-i&!’:ﬂ?.‘i'g@hggc! €L&1i — ga—&ngB
e e

2005 303 acid to which the two priners are annea obtained™in step™(¢) to
effect @ strantidisplacenento angl ohyajs 8, doybl pst elc_aci
consisting of the tenplate and t he priner-exte%gédiggggﬁﬁ?ggk%g?scP§g§an

the sites tmﬁbﬂgyﬁﬁaégtgggrdgggygig &gféggiagg,double-stranded nucl ei ¢

acid consisting of the tenplate ‘and the priner-extended strand obtained in
Step (o) Wi the endameleassioand (b)sexhendigap el eplide, sequense
he-doubl of 517 anded ucSFATA A% nPGRTaRM B Tpr PREP- exCBhAec SERANENE
clegved obt ahptca ot anke) btleniee dalsploser oliatl, 1510, The
ondor Ronucl SeSa T T Rrbbe T L2 e TRt SoRSTHTHG b BigL erie- oFs
Consi 8t i ng 8F San FREe TT PR chia col | an R\e H froma bactri um

H from a bact ori um of BoUE P)P6d0ecUEs B et ol FPRRORFathaet aracn oF0
genus 25 Araaﬁseg'Qb%ﬁA?%%a%%eﬁﬁa%%ﬁifﬂ}?ﬁé’§“§§§¥iéﬂné¥ &gggst;xin 2~
encéding sequence from hemorrhagic Escherichia coli 0-157.
15 SEQ ID NO:74: Designed chimeric oligonucleotide
primer to amplify a portion of iNOS-encoding sequence from
mouse. “nucleotides 18 to 20 are ribonucleotides-other
nucleotides are deoxyribonucleotides”
SEQ ID NO:75: Designed chimeric oligonucleotide
20 primer to amplify a portion of iNOS—encoding.sequence from
mouse. “nucleotides 17 to 19 are ribonucleotides-other
nucleotides are deoxyribonucleotides”
SEQ ID NO:76: Designed oligonucleotide primer to
amplify a. portion of iNOS-encoding sequence from mouse.

25 SEQ ID NO:77: Designed oligonucleotide primer to



304 Bacill us.

1 1FEB 2005 13. The nethod according to any one of clains

1 to 12, wherein the length of the region of the nucleic acid to be
anplifiéy is 200 by or shorter. 5 14. The method according to any one of
claims 1 to 13, wherein a chinmeric oligonucleotide priner tﬁgresented by

general fornula below is used: General foramg a: 5'-dNa- No-

EEB 05: an

integer of 11 or nore; b: an integer of 1 or nore; 10 c: 0 or an integer of
1 or nore; dN: deoxyribonucl eotide and/or nucleotide analog; N unnodified
ri bonucl eotide and/or nodified ribonucleotide, wherein sonme of dNs in dNa
may be replanadlbgyhb,paﬁﬂibﬁeoﬂuﬁkestéﬁéoainéhgeéhéﬁﬁgl@Eémnﬁ%uQ%NKDd'f'ed
such that extension fromthe 3' 15 termnus by the action of the

pol ynerase does not takeopl EwelNo s : Thedmiked 2a6odd ot it Bilder
wherein ¢ is 0. 16. The nethod according to claim 14 or 15, 20 wherein'the
nucl eoti de aied gnasedenxyeiboPoRsNgoREe! eoti de or deoxyri bouraci |

nucl eotiide and the nodified ribonucleotide is (a-S) ribonucleotide. 17. The

met hod according to ange@ner®f ngJ:aigws bd Lok Mgﬁgbgcﬁggt% eg}%&{q\?gﬁg

reaction is conducted at a 25 DNA extension reactio

nmperat ure

for thes . \Wesimdtdd REB QadSpEhipes hge Ll i gonucl eotide priner as defined
in any one of clains 14 to 16.

SEQ ID NO:80: Designed chimeric oligonucleotide

primer designated as GMO-S1 20mer. “nucleotides 19 to 20

are ribonucleotides-other nucleotides are

deoxyribonucleotides”

10

SEQ ID NO:81l: Designed oligonucleotide primer

designated as GMOjSZ 20mer. “nucleotides 19 to 20 are

ribonucleotides-~other nucleotides are deoxyribonucleotides”

SEQ ID NO:82: Designed oligonucleotide primer

designated as GMO-Al 20mer. “nucleotides 19 to 20 are

15 ribonucleotides-other nucleotides are deoxyribonucleotides”

SEQ ID NO:83: Designed oligonucleotide primer

designated as GMO-A2 20 mer. “nucleotides 19 to 20 are

ribonucleotides~other nucleotides are deoxyribonucleotides”

SEQ ID NO:84: Designed chimeric oligonucleotide

20 primer to amplify a portion of vero toxin 2-encoding

sequence from hemorrhagic Escherichia coli 0-157.

“nucleotides 18 to 20 are (alpha-thio)ribonucleotides-other

nucleotides are deoxyribonucleotides”

SEQ ID NO:85: Designed chimeric oligonucleotide

25 primer to amplify a portion of vero toxin 2-encoding



18. The method according to any one of clains 1 to 17, which conprises
annealing the nucleic acid as the 5 tenplate to the chineric
ol igonucheotide priner that is substantially conplenentary to the
nucl eoti de sequence of the nucleic acid in an annealing sol ut® brFE@opgusi ni ng
a substance that enhances the annealing ofz2tdhe nucleic acid to the priner.
10 19. The nmethod according to claim 18, wherein the annealing solution
cont ai ns sperm di ne and/ or propyl enedi am ne. 20. The method according to
claim 18 or 19, "wherein the annealing is conducted by incubating the 15
anneal i ng sodeduenceont rdhng hBRoh¥ekgie ackd-ag tikeitenplaye an%_t rge7
chineric oligonucleotide primer that is substantially conplenentary]to'the
nucl eot i de sequenset Dies hes Nyl 2bCasi d28bn20EH9E ) 2hoye coQlin
the solution to a tenperature at which thEeD anpli fi)cati oﬁ%g%oitré@%tsi (;%(r%k]iegg
conducted ombelevtidds dhe aBbRediBsaQEULRY Lasany one of claims 1 to 20,
wherein the anplification reaction is conducted in a buffer containing a
buff ering conponent seimgtes fii®Ne 4 hepabaypconsishd Ao of,1Bigine and ;HEPES.
25 22. The nethod according to any one of 5cleai ns 1 ,Egc,g?l?géég%.le? égteo
21, whes ei n grhiend N POLNPEL 85 ah @AY B £ afghdli L acLiyvity 1s
sel ected fromthe group ggns?sti%b of Kl enow rad%%%?ggggtkﬁSBSP§ﬁe%§§@
from Escherifthise 0Qliq1 85t DA pohyneras acking 5..-.3' .exonucl ease from
5 Baci | | us st ear ot her nophi T us ang BcaODN%épol%%r agébf)%ffilﬁﬁgég?.sé“’%%er
exonucl ease fymdiacidd ur L YA eRAXon 3 Iy Ik hod according to any one
rherein e

of clains 1 to 5 and 11 to 22, e%olymerase havi ng a strand

di spl acenent activity dp a 0l rase lacking .10 5. --.3" exonucl ease
from Baci | | us caldotenaéfa%% tﬁé QNas%gEﬁggegeﬁé%¥¥%¥¥?oﬂ%%ﬂ8“5 Gptide
consi sting ida RNase | S Lehi [Wa=1g! se Hfroma bacterium
of genus Py?%gbccus aﬁﬁﬁ%n ggggeﬁgg%%§ﬁlgfgg%<%%i 5%$“B%nﬁ§q%?Eﬁ%e5§PBbus.

15 24.The dw r.di clai 3, erein the RNase His type
RNaseﬁgfrogﬁégghe?ﬁg%%§qﬁﬁ%%)céﬁig%é IFygNﬁﬁfiﬁ??Bﬂ?ﬁcg%EFé@?ﬁﬁ?éheéenus

Pyrococcus @f I of nus. Ar chaeogl obus, 25. The nethod accordi ng
AT 0T SN ek

to any one of clains e Pol ynerase having an

endonucl ease activity dJd 26, . The nethaod according to claim 25,
wherein the DNA polynéi gﬁfgm%bgsDNﬁ35699ﬁ€r§ JeaiGlRpteide PrigvenutPease

from Baci | | ldot.enax .and t DNA
. Hﬁpﬁafg % portion J%af%%%—encoding sequence from mouse.

SEQ ID NO:89: Designed oligonucleotide primer to

15 ' amplify a portion of INOS-encoding sequence from mouse.

SEQ ID NO:90: Designed chimeric oligonucleotide
primer to amplify a portion of lambda DNA.“nucleotides 18
to 20 are ribonucleotides-other nucleotides are
deoxyribonucleotides”

20 | SEQ ID NO:91: Designed chimeric oligonucleotide
primer to amplify a portion of lambda DNA.“nucleotides 19
to 21 are ribonucleotides-other nucleotides are
deoxyribonucleotides”

SEQ ID NO:92: Designed chimeric oligonucleotide

25 primer to amplify a portion of INOS-encoding sequence from



25 polynmerase is used in the presence of a substance that ° 11 FEB 2~0~
307 all ows the endonucl ease activity, of the Bca DNA pol ynerase to express.
27. The yret hod according to claim 26, wherein the substanpe1ppat al | ows the
endonucl ease activity of the 5 DNA polynerase to express is la rﬁﬁﬁ_ se
ion. 28. The nethod according to any one e¢fgoclains 1 to 27, wherein the
anplification reaction is conducted in the presence of a substance that
inhibits the reverse transcription activity of the DNA pol ynerase. 10 29.
The nethod according to claim28, wherein the substance that inhibits the
reverse tramsafdeptiroitiacdd Mddy OilthQODNﬁjxﬂé@@ra§gbb§ gﬂ&ﬁg@gggtg&g&g
acid. 30. The nethod according any one of clains 1 to 5, erern the

nucl ei ¢ aci dirs ddie deil &t Qid Sk B APhSldo s fageded DNA or a
doubl e-stranded DNA. 31. The met'hod according to claim 30, which is

conducted after converdgngrp Geule- Sbégﬁgggd%ﬁ%rg&% %8?’%%%&%&%9%

si ngl e-stranded DNAs. 32. Thehnethodlacco. Ing to 1m0 o 20 e

wher ei n the giglesl ¢ ACkfbasrhe Lepkakhe Jss c?stD'-%% ne & e

transcription reaction rﬂ%i ng}t’an ENA as'a tﬁrrlpqﬂ_ at e. Lu.ﬂl%ez %{%?Cgegr&g@g:sng

to cl aigm 32poMaieCh s 1cndyeted ffter sy es ng c a.rev

transcriptigﬁ rgacﬂﬁilusiggian gg a@?emﬁége.rﬁb n%ﬁ%e§tidﬁﬁB°§€6§
nucleotides are deoxyribonucleotides”

4

SEQ ID NO:94: Designed chimeric oligonucleotide
primer to amplify a portion of pDON-AT DNA.“nucleotides 17
to 19 are ribonucleotides-other nucleotides are
10 deoxyribonucleotides”
'SEQ ID NO:95: Designed chimeric oligonucleotide
primer to amplify a portion of pDON-AI DNA.“nucleotides 19
to 21 are ribonucleotides-other nucleotides are
deoxyribonucleotides”
15 SEQ ID NO:96: Designed chimeric oligonucleotide
primer to amplify a portion of HPV DNA.“nucleotides 19 to
21 are ribonucleotides-other nucleotides are
deoxyribonucleotides”
SEQ ID NO:97: Designed chimeric oligonucleotide
20 primer to amplify a portion of HPV DNA.“nucleotides 19 to
21 are ribonucleotides-other nucleotides are
deoxyribonucleotides”
SEQ ID NO:98: Designed oligonucleotide probe to
detect a DNA fragment amplifying a portion of HPV DNA.

25 SEQ ID NO:99: Designed oligonucleotide primer to



34. The nethod according to claim32 or 33, wherein a DNA pol ynerase having
a reverse transcriptase activity is used as a reverse-transcriptase. 35.
The met hpd according to any one of claims 31 5 to 34, wherein the reverse
transcription reaction and the synthesis of the extended sty qngg IS
conplenentary to the tenplate are conduct egiusi ng one DNA pol yner havi ng
both a reverse transcriptase activity and a strand di spl acenent activity.
10 36. The nmethod according to claim35, wherein the DNA pol ynerase is Bst
DNA pol ynmerase ftacking 5 -.3" exonucl ease from Bacillus stearothernophilus
or Bca DNA pmipinefase gackidg & @8¢vexonucl ease from Bacil | us cal dot enax.
15 37. The nmethod according to any one of clains 1 to 36, wherein the

nucl eic acid anplificaE@MD aasil®n: | Seso t ¢ ) r

conditions. 38. The method according to a%§§§n§9%$8gﬁg%%é?%@?oﬁggTeathh IS

conduct ed | rniphe A3 es e ifn aR2Gieeoxyri bonucl eoti de tri phosphat e anal og.
39. The nethod according to claim 38, wherein the deoxyribonucl eoti de

tri phosphat e anal og i$mﬁ§qmyuﬁbgh0§:t@dﬁ#?ﬂ@&ﬁfﬁéﬁﬁéﬁQeéiYﬁ%BMSléggﬁ ot

40. A conposition for anplifying a nucleic acl I ch contal As: 1 FE

B 2p05 5300 pakat: | easkmpne sy IdEpothabnl SoURS AMLEl LY. CAID) SEELAr Y, to 2

nucl eoti de sequence of a nucleic acid as a tenplate, ereint IS

a chimeric aliegonuc! eqliie pridgs ddwlogpni ains a fibpoyel gotide as 5, vel |
a

as at |least one selected fromthe group consisting 0 @ribonuc?ﬁ%tide

and a nucl egkbgd¢ raPalG) dd18 Jddeonucl eoti de being positioned at the
3'-terminus or On the 3'-termnal side of the primer; (b) an endonucl ease;

A o {F) 3, ona POl yiEiase, il 160 SLLANA ) Bl SESIRNt ALV : ot

conposition for anplifying a nuclelrc acid’which contaihs?

Pespect ve SFrande o amsobye s pERERAtIEE H RS ER TR R O

respective strands of anded nucl eit a ein

each ppi ner ji.g a chin&&%gdnggyyﬁaéungéﬁgfwinerfﬁiﬁﬁ%éégu ins a

ri bonucl eotide as wel I "as at least one ect ed ©Up consi®t¥ng

of a deoxyr ;080uck 63H{4S 34 B o~ |

SEQ ID NO:103: Designed oligonucleotide probe to
detect a DNA fragment amplifying portion of HCV.
SEQ ID NO:104: Designed chimeric oiigonucleotide
15 primer to amplify a portion of adenovirus.“nucleotides 19
to 21 are ribonucleotides-other nucleotides = are
deoxyribonucleotides”
SEQ ID NO:105: Designed chimeric oligonucleotide
primer to amplify a portion of adenovirus.“nucleotides 19
20 to 21 are ribonucleotides-other nucleotides are

deoxyribonucleotides”
SEQ ID NO:106: Designed chimeric oligonucleotide
primer to amplify a portion of adenovirus.“nucleotides 19

to 21 are ribonucleotides-other nucleotides are

25 deoxyribonucleotides”



20 nucl eotide anal og, the ribonucl eoti de being positioned at the
3'-term.nus or on the 3' -termnal side of the primer; (b) an endonucl ease;
and (c) B DNA pol ynerase having a strand di spl acenent activ'éngﬁgméz. A
conposition for anplifying a nucleic acid ° ~11FE B 2005 bt ai ned
by mxing a nucleic acid as a tenplate, a2&2oxyri bonucl eoti de tri phosphate,
a DNA pol ynerase having a strand displacenent activity, at |east one priner
and an endonucl ease, wherein the priner is a chinmeric 5 oligonucleotide
prinmer that is Substantially conplenmentary to the nucl eoti de sequence of

the nucleic acid as tREQ ehplMOeland Dosighas alﬁ.'?bﬁﬂd@_é@@&ligepéim\é@ koas
at | east one selected fromthe group consisting of a deoxyribonucl eotide

and a nucl ecnirdel fanad quprt iren 16F radeomsel £@4i de bei ng positioned at the
3'-termnus or on the 3 -termnal side of the primer. 43. A conposition for

anplifying a nucleic adEg@ Tihtwd NECB byDas x§REd ao DUgheLE1 86 IqaS ?ih@%pkgte’
a deoxyri bonucl eoti de tri phosphate, a DNA pol ynerase having a ES stran

di spl acenentanadtiifist ty , ptt @SS f ta@esvEES. and an endonucl ease, wherein
each prinmer is a chimeric oligonucleotide priner that is substantially

conpl erfentary to thQIBEQ?15ikaE@ﬂﬂqw%ﬁgﬁe§a§fi§éﬁ§89e8£iBerrimer to
doubl estranded nucleic acid as the tenplate and contains a 20

ri bonucl eot iagt®las wel lp@As idn |EasEi e sedweted from the group consisting
of a deoxyribonucl eotide and a nucl eoti de anal og, the ribonucl eoti de bei ng

positioned at the 3'teyHy nus \¥: 010 { e H gd&E M DAL, ﬁ?geggi&§ﬁgpiﬁg§rﬁ844'

The conposition according to any one of f% clains™4 rernt

primer is aseiiey @ porthich o AP @&y ol i gonucl eotide primer
represented by general fornula bel ow

SEQ ID NO:111: Designed oligonucleotide primer to
10 amplify a portion of pDON-AI DNA.
SEQ ID NO:112: Designed oligonucleotide primer to
amplify a portion of pDON-AI DNA. |
SEQ ID NO:113: Designed chimeric oligonucleotide
primer to amplify a portion of verotoxin-1 encoding
15 sequence - from hemorrhagic Escherichia coli 0-
157.%"nucleotides 18 to 20 are ribonucleotides-other
nucleotides are deoxyribonucleétides”
SEQ ID NO:114: Designed chimeric oligonucleotide
primer to amplify a portion of verotoxin-1 encoding
20 sequence from hemorrhagic Escherichia coli 0-
157."nucleotides 18 to 20 are ribonucleotides-other
nucleotides are deoxyribonucleotides”
SEQ ID NO:115: Designed oligonucleotide probe to
detect a DNA fragment amplifying a portion of verotoxin-1

25 encoding sequence from hemorrhagic Escherichia coli 0-157.



General fornula: 5 -dNa-Nb-dNc-3'" (a: an integer of 11 or nore; b: an
integer of 1 or nore; 5 c: O or an integer of 1 or nore; dN
deoxyribpnucleotide and/ or nucl eotide anal og; N. unnodified ribonucl eoti de
and/ or nodified ribonucl eotide, wherein sone of dNs in dNa may! b&EBeiaced
by Ns, and the nucleotide at the 3 term ngg3my be nodified such that
extension fromthe 3 10 term nus by the action of the DNA pol ynerase does
not take place). 45. The conposition according to claim44, wherein c is O.
46. The conposition according to claim44 or 45, 15 wherein the nucl eotide

anal og i s deoxyri boi nostpeIpugloeqtiicde mysdRexYrEhoMEREE! oRYELEAL the
nodi fi ed ribonucleotide is (a-S) ribonucl eotide. 4'7. Thg cgnpos%§?5%@%

accordi ng t @miyeeneo obnglaifis A0dLr Ay Wi %ftﬁlqutrﬁ‘fnpst@xﬂyfﬂeéhggdi?ﬁe

conponent 20 suitable for a nucleic acid anplification reaction.

CONpPOSi t i ON ALAHENY £EBmCIAIdY A% d WM C}BOEQPRﬁhlﬁ?‘ﬁﬁbgg&géi’igghg@gﬁ‘?negitlti on

sel ected fromthe group consisting of Biclne an o]

according tquay one Of 25, ¢k abgB;140s19: A8, Wher ei  gaLymerase
selected fromthe 312 1 1 FEB l20055 gr omro consi sﬁ}l%ggjﬁlﬁggnow f r agfrént

of DNA ol yrerasg-ibddwim &sehgsdchia coli, Bst DNA pol ynerase | acking
5'--.3" exonucl ease from Bacill us stearothernophilus and Bca DNA pol ynerase

| acking 5'-.3 exonuch§g§elﬁrggyggngdg%é§ﬁgH(%gfﬁgg&%igfgggﬁgé%%?gﬁggA

pol ymerase having a strand di splacenent activity.

andor | bonucleaee 16> s AZETC ket AECRPR g Ba” BN o6 SGreRefR e

endor i bonucl ease. e’ co 1on accordii ! .

wherel n the Taea Ty ool ST PR eSOt or B EE PR AP an Lre e
an Rase H From a. bacterOin o JoMias THEr T, an FRUSLSPFPRSin a bact 8FFum
an fadee K RS o ents Baci 11 us, ¢ SeuS Arenasogiobus and

SEQ ID NO:118: Designed oligonucleotide probe to
detect a DNA fragment amplifying a portion of botulinum
toxin A encoding sequence from Clostridium botulinum.

SEQ ID NO:119: Designed chimeric oligonucleotide

15 primer to amplify a portion of.viroid CSvd.“nucleotides 19
to 21 are ribonucleotides-other nucléotides are
deoxyribonucleotides”

SEQ ID NO:120: Designed chimeric oligonucleotide
primer to amplify a portion of viroid CSVd.“nucleotides 18

20 to 20 are ribonucleotides-other nucleotides are
deoxyribonucleotides”

SEQ ID NO:121: Designed oligonucleotide probe to
detect a DNA fragment amplifying a portion of viroid CSVd.

SEQ ID NO:122: Designed chimeric oligonucleotide

25 primer to amplify a portion of viroid CSVd.“nucleotides 19



20 53. The conposition according to any one of clains 40 to 52, wherein the
DNA pol ynerase having a strand displacenent activity. is Bc EEA pol yner ase
| acki ng ' -. 3" exonucl ease from Bacillus cal dotenax and the &Ru ase is
an RNase H selected fromthe group consisting of an 25 RNase H from
Escherichia coli, an RNase H froma bacte28é4m 1 1 FEB 2005 313 of genus
Pyrococcus and an RNase H from a bacterium of genus Archaeogl obus. 54. The
conposition according to claimb53, wherein the RNase His type | RNase H
from Escherichi@a coli, 5 or type Il RNase H from a bacterium of genus
Pyrococcus @p a Bakter rum of midomrsudYedtabded -obtiser 55. nlivd exdripiess t | oare
according to any one of clains 40 to 54, wherein a DNA pol ynerase having an
endonucl easédeagtyinibioyuicd eegedlest0 56. The conposition according to claim
55, wherein the DNA polynerase is Bca DNA pol ynerase | acking 5 -~3'

exonucl ease from Baci ISEgs Iial Kot 813X, Debegaedpesiineyi « osl Bgdhigl ot ide
subst ance that allows the endonucl ease activity of the Bca DNA pol ynerase

to express. ptdme# tHhengpOsi 4 i poracenr ditngitreiel aIvddnwdeset inddel o
substance that allows the endonucl ease activity of the DNA polynerase to

express i s gaonanganesearen. 58.bJhec LR & + Ofh@e Cor ehiurd elo® i1y Onea pé
clains 40 to 57, which contains a substance that inhibits 20 the reverse

transcrlptlg@oag&u%bﬂﬁdméd&m@e@NA pol ymerase. 59. The conposition according
to claim58, wherein the substance that inhibits the reverse transcription

activity of the DNA pgRyTETASR: '1%4ph%tﬁlfej}féc@rdﬁl %;&m@leeél&@ pdiifer to
conposition according to any one of 1 FEB 2005 314 clains 40 to 59,
whi ch contabﬁ§lgergx$@ﬂ@yy#ﬂdgndf¥5ﬂd|d§m§phate anal og.

SEQ ID NO:125: Designed oligonucleotide primer to

10 amplify a portion of viroid Csvd.

SEQ ID NO:126: Designed éhimeric oligonuclectide
primer to - amplify a pprtion of c-ki-ras
oncogene.“nucleotides 18 to 20 are ribonucleotides-other
nucleotides are deoxyribonucleotides”

15 SEQ ID NO:127: Designed chimeric oligonucleotide
primer to amplify a pertion  of . c—ki-ras
oncogene.“nucleotides 18 to 20 are ribonucleotides-other
nucleotides are deoxyribonucleotides”

SEQ ID NO:128: Designed oligonucleotide primer to

20 amplify a portion of c-ki-ras oncogene.

SEQ ID NO:129: Designed oligonucleotide primer to
amplify a portion of c-ki-ras oncogene.

SEQ ID NO:130: Designed chimeric oligonucleotide
primer to amplify a portion of verotoxin-l1 encoding

25 sequence from hemorrhagic Escherichia coli O~



61. The conposition according to claim60, wherein the deoxyribonucl eoti de
tri phosphate analog is 5 deoxyuridine triphosphate or a derivative thereof.
62. A canposition for anplifying a nucleic acid used for the qrptprpdogmer
amplifying a nucleic acid defined by any one of clainms 1 to 5, which
contains: (a) an RNase H, and 10 (b) a DNABpol ynerase having a strand

di spl acenent activity. 63. A conposition for anplifying a nucleic acid used
for the nethod for anplifying a nucleic acid defined by any one of clains 6
to 9, which contains: 15 (a) an endonucl ease; and (b) a DNA pol ynerase
havi ng a st daid “divsyileaddrrs adBi vity. @0 Theeconpbisbhiobeattoedi-oghte

cl aim 63, wherein the endonucl ease is an endori bonucl ease. 20 65. The
conposi ti onnacdeotiing st @rd algu:bi ivdrareigot iweendori bonucl ease is an RNase
H 66. '~'he composition according to claim®62 or 65, wherein the RNase H

is selected fromthe gEQITONSt $8ingDetigneBNageindfTOMm Esgbenbchbaigel i,
an RNase H froma 25 bacterium of genus Thernotoga, an RNase H from a

bacterium " prikel FHED 20pBilby of agepustibBar MsE areMNeseidlfroghaoding
bact eri um of genus Pyrococcus, an RNase H from a bacterium of genus

Ar chae@gl obysgartican RN&gemH fraEmarkasheri um pEcaerushBaci | 1 4gy 15 67o-The
conposition according to any one of clainms 62 to 66, which contains a
buffering casponenicleuvittialle fop a twcl oicc agkd anplphdhcaléonifieacttRbr
nucleotides are deoxyribonucleotides”
SEQ ID NO:132: Designed oligonucleotide primer to
amplify a bortion of INOS-encoding sequence from mouse.

10 | SEQ ID NO:133: Designed oligonucleotide primer to
amplify a portion of INOS-encoding sequence from mouse.

SEQ ID NO:134: Designed oligonucleotide primer
~designated as pUC1l9 upper 150 to amplify a portion of
plasmid pUC19.

15 SEQ ID NO:135: Designed oligonucleotide primer
designated as pUCl9 lower NN to amplify a portionl of
plasmid pUC19.

SEQ ID NO:136: Designed chimeric oligonucleotide
primer designated as SEA-1 to .amplify a portion of

20 Staphylococcus aureus., “nucleotides 19 to 21 are
ribonucleotides-other nucleotides are deoxyribonucleotides”

SEQ ID NO;137: Designed chimeric oligonucleotide
primer designated as SEA-2 to amplify a portion of
StépHylococcus aureus. “nucleotides 19 to 21 are

25 ribonucleotides-other nucleotides are deoxyribonucleotides”



68. The conposition according to claim67, which contains a buffering
conponent selected fromthe group 10 consisting of Bicine and HEPES. 69.

The conﬁpsition according to any one of clainms 62 to 68, whgrej §$£pm
pol ynmer ase sel ected fromthe group consisting of Klenom1frai6§§?3 DNA

pol ynerase | from Escherichia coli, Bst Ds8epol ynerase lacking 5 -.3" 15
exonucl ease from Bacill us stearothernophilus and Bca DNA pol ynerase | acki ng
5'-~3" exonucl ease from Bacillus cal dotenax is used as the DNA pol ynerase
havi ng a strand™di spl acenent activity. 70. The conposition according to

claim62, 20 wherein t3gD DNA RokyoeBrage Siadt) e sheand ehigbag@meattide
activity is Bca DNA pol ynerase |acking 5 --.3" exonucl ease from Bacill us

cal dot enax andnidre dbesenktes ax RNewerdl sel eald £y 0f the 4Pl £0R8kSti Ng
of an RNase H from Escherichia coli, an RNase H from a bacterium of genus

25 Pyrococcusaneci ddaser Hd rom arbagtsbhus) 8bt 98B8YSother: Aul1E6+1Rs5 316
Ar chaeogl obus. 71. The conposition according to claim63, wherein the

pol ymerise haw reok st i spl agegrent activity is Bca DNA pol ynerise
| acking 5'.-~3" exonuclease 5 from Bacillus cal dotenax and t he endonucl ease

is an BNase H sel ect egsgg onbt RE: 480UP NS ratd Noh Ofe AN %ggoh&&%‘cédgn

Escherichia coli, an RNase H from a bacterium of genus occus an

RNase H fro'ﬁﬂn@%ﬁ@ééﬂ@h?{ege'&‘és ﬁé@h@foew%n@,ﬁ\- Szp$i%%W&§i hbgn

according to any one of "clainms 62 to 71, wherein a ol yneri se having an

cordi one ol 62 el | =it fig
B i A P T e

exonucleasea&%o@é@yygﬂgghdgiﬁggfﬁgg% the conposition containing a
substance that allows the endonucl ease activity of the Bca DNA pol yneri se

e ok STt SR ISR SR
cxP! 0581, BTNRREEP dPNed Yo LI LERDOTIAN O BF0E 0 b BN B0opel
s g B A BELY TRl S O LB ROR " eEL
designated as MRl to amplify a portion of pUC19 plasmid DNA.
SEQ ID NO:142: Designed oligonucleotide primer to amplify a
portion of adenovirus.
15 SEQ ID NO:143: Nucleotide sequence of ORF in
RNaseHII gene from Thermotoga maritima.
SEQ ID NO:144: Amino acid sequence of RNaseHII
from Thermotoga maritima.
SEQ ID NO:145: Nucleotide sequence of PH1650 from
20 Pyrococcus horikoshii.
SEQ ID NO:146: PCR primer PhoNde for cloning a
gene encoding a polypeptide having a RNaseHII activity from
Pyrococcus horikoshii
SEQ iD NO:147: PCR primer PhoBam for cloning a

25 gene encoding a polypeptide having a RNaseHII activity from



1 1 FEB 2005 317 transcription activity of the DNA pol ynerase is
phosphonoform c acid. 77. The conposition according to any one of clains 62
to 76, ﬁﬁich contai ns a deoxynucl eotide 5 triphosphate analogh ﬂ%ﬁsﬂﬂ?
conposition according to claim 77, wherein the deoxynucl eoti &

tri phosphate &@nal og i s deoxyuridine triphogghate or a derivative thereof.
79. A kit for anmplifying a nucleic acid used for 10 the nethod for
anplifying a nucleic acid defined by any one of clains.1 to 5, which
contains: (a) an RNase H, and (b) a DNA pol ynerase having a strand -

di spl acenentpyaddoddys HEBbsy Kit for anplifying a nucleic acid .used for
the method for anplifying a nucleic acid defined by any one of clains 6 to

9, which contains: (a)smp endongchaease; napdebb)da DMgRehygerase diaving a
strand di spl acenent 20 activity. 81. The kit according to clalim380, wherein

the endonuclrgRsRHTI aferRNdoFrdRoREL E8S8us 82or TREskEE  according to claim 81,
wherei n the endori bonucl ease is ‘an RNase H 25 83. The kit according to

claim79 or 82, whereigkg 1plnb:FEB208Rinc acid sequence of RNaseHII
5 from Pyrococcus horikoshii.
SEQ ID NO:150: Nucleotide sequence of AF0621 from
Archaeoglobus fulgidus.
SEQ ID NO:151: PCR primer AfuNde for cloning a
gene encoding a polypeptide having a RNaseHII activity from
10 Archaeoglobus fulgidus
SEQ ID NO:152: PCR primer AfuBam fdr cloning a
gene encoding a polypeptide having a RNaseHII activity from
Archaeoglobus fulgidus
SEQ ID NO:153: Nucleotide sequence of ORF in
15 RNaseHII gene from Archaeoglobus fulgidus.
SEQ ID NO:154: Amino acid: sequence of RNaseHII
from Archaeoglobus fulgidus.
SEQ ID NO:155: Designed chimeric oligonucleotide
primer designated as MTIS2F to amplify a portion of
20 Mycobacterium tuberculosis DNA.”nucleotides 16 to 18 are
ribonucleotides-other nucleotides are
deoxyribonucleotides. ™.
SEQ ID NO:156: Designed chimeric oligonucleotide
primer designated as MTIS2R to amplify a portion of

25 Mycobacterium tuberculosis DNA.”nucleotides 19 to 21'are



318 the RNase His selected fromthe group consisting of an RNase H from
Escherichia coli, an RNase H from a bacterium of genus Thernotoga, an RNase
H from & bacterium of genus Thermus, an RNase H froma bacterj sy nus
Pyrococcus, 5 an RNase H from a bacterium of genus Archaeogl obus and an
RNase H from a bacterium of genus Bacilluggg84. The kit according to any
one of clainms 79 to 83, which contains a buffer suitable for a nucleic acid
anplification reaction. 10 85. The kit according to claim84, which
contains a buffer for nucleic acid anplification containing a buffering
conponent seligcimttfaaimdde-@rigap consi sting icBist D@egnd HEPES. 864&he
kit according to any one of clains 79 to 15 85, which contains an annealing
sol uti on coriedxtidohstisd@i@ss f'hat enhances the annealing of the nucleic
acid as the tenplate to the primer that is substantially conplenentary to

the nucl eotide sequengr@fiphronushel peaGighe & Bifnedie KiigaRNERLLPY .
sol ution propyl enedi am ne. 88. The kit 87, .wherein a DNA p~ 25 consi sting

of Kl enow aghandim@id Haaidn 86 Mhereid Lhe £oNt Qi BS-speE M, i ﬁﬁ‘lé‘xﬂgégé

according to any one of clainms 79 to ol ynerase selected fromthe gr

fragment of (DNAHRMMES aé@y%p]j.ég@las;ni%l %@.Brﬁg%%og%%%ﬁg@”t%hi?o colL,

Bst DNA pol yneri se | acki ng exonucl ease

stearothernqgmddﬁ%ygy{ﬂgggix%h$£IyneriseIzﬂ%ﬂégkéﬁfg%sexonuclease from

Baci |l us cal dotenax is used as e DNA pol ynerise having a strand 5
di spl acementycdjMidohudLotiteLit, according to claim79, wherein the DNA
pol yneri se having a strand di spl acenent activity is Bca DNA pol yneri se

lacking 5 -.3 exonuclgaserdragy B3gt | s :6R80t SN AN L1 BREP b1

' primer designated as CT2R to amplify a portion of Chlamydia

10 trachomatis cryptic plasmid DNA.”nucleotides 16 to 18 are

ribonucleotidesfother nucleotides . are

deoxyribonucleotides.". |

SEQ ID NO:159: Designed chimeric oligonucleotide

primer designated as K-F-1033(60) to amplify a portion of

15 Mycobacterium tuberculosis DNA.”nucleotides 17 to 19 are

ribonucleotides-other nucleotides are
deoxyribonucleotides.".

SEQ ID NO:160: Designed chimeric oligonucleotide

primer designated as K-R-1133(62) to amplify a portion of

20 Mycobacterium tuberculosis DNA.”nucleotides 18 to 20 are

ribonucleotides-other nucleotides are
deoxyribonucleotides.".

SEQ ID NO:161: Designed chimeric oligonucleotidé

primer designated as K-F-1033(68) to amplify a portion of

25 Mycobacterium tuberculosis DNA.”nucleotides 20 to 22 are



10 group consisting of an RNase H from Escherichia coli, an RNase H from a
bact eri um of genus Pyrococcus and an RNase H from a bacteri um of genus
Archaeogl obus. 90. The kit according to claim80, wherein t hey

pol ynmeri se having a strand di splacenment activity is Bca 15 DNA po ynerlse
| acki ng 5'-.3'" exonucl ease from Bacillus ea&8ladot enax and the endonucl ease is.
an RNase H selected fromthe group consisting of an RNase H from
Escherichia coli, an RNase H from a bacterium of genus Pyrococcus and an
RNase H from a bacterium of genus Archaeogl obus. 20 91. The kit according
to clai m 89 mirb@jcldmrsdestdeh&Nase H i s typrutlBdasdel from Escherixghi a
coli, or type Il RNase H froma bacterium of genus Pyrococcus or a

bact eri um ofdegenusi orohaleogt bies. " 92. The kit according to any one of
claims 79 to 25 91, wherein a DNA pol yneri se having an endonucl ease 1 -.

1 1 FEB 2005 320 acti Wiy Ip Noeds293.Dekhayrddd @m@éﬁlwgo&@g@h@b%%%lde
wherein the DNA polymerise is Bca DNA polynerise |acking 5'--~

exonucl ease friomgBagésignatabidaienac-11es kid) copt aphng 2 » 1§HP§E@HC%ft hat
al l ows the endonucl ease activity of the Bca DNA pol yrmeri Se to express. 94.

The ki t5 accondiorhdteclah Mc88erwhigioeiid t beasuhstanseiibat & |1 ews 3he ¢
endonucl ease activity of the DNA polynerise to express is a nmanganese ion.

10 95. The KiibateirediiHdH-sepne of cl ai msn(@1£8r94esWhi ch cont ai ng.a
substance that inhibits the reverse transcription activity of the DNA

pol yneri se. pxyisdddcraesorging o claim 95, wherein the substance that
inhibits the reverse transcription activity 15 of the DNA polynerise is

WP ch cont ai ns - deoxyrel ot 1 G0 LoF Bheephal hna g eE e 1 PRkBra g
to claim97qamhergited hes F26 to amplify a portion of Mycobacterium
10 tuberculosis DNA.

SEQ ID NO:164: Designed oligonucleotide pfimer
designated as R1310 to amplify a portion of Mycobacterium
tuberculosis DNA. |

SEQ ID NO:165: Designed chimeric oligonucleotide

15 primer designated as pDON-AI-68-1 to amplify a porti,oh of
pDON-AI.”nucleotides 20 to 22 are ribonucleotides-other
nucleotides are deoxyribonucleotides.".

SEQ ID NO:166: Designed chimeric oligonucleotide
primer designated as pDON-AI-68-2 to amplify a portion of

20 PDON-AI.”nucleotides 21 to 23 are ribonucleotides-other
nucleotides are deoxyribonucleotides.".

SEQ ID NO:167: Nucleotide sequence of Homo
sapiens proto-oncogene Wn t-5a

SEQ ID NO:168: Nucleotide sequence of Homo

25  sapiens ribosomal protein S5



deoxynucl eoti de triphosphate anal og i s deoxyuridine 20 triphosphate or a
derivative thereof. 99. A kit for anplifying a nucleic acid used for the
met hod fpr anplifying a nucleic acid defined by any one of clainms 1 to 5,
which is in a packaged formand contains instructions that dit&ciER Bl5use
of a DNA polynerise having 25 a strand di gpgd@cenent activity and an RNase
H. 321 1 1 FEB 100. A kit for anplifying a nucleic acid used for the
met hod for anplifying a nucleic acid defined by any one of. clains 6 to 9,
which is in a packaged form and contains instructions that direct the use
of a DNA pol ynerase hagkQg Fpa i0-argh.di placeieie ackeMhbdca8Ndo@n Homo
endonucl ease. |101. A product of a reagent for anplifying a nucleic acid
consi sting ofapi@askidngpnRatestal and a reagent for anplifying a nucleic
acid enclosed i n the packing material, wherein the reagent for anplifying a
nucl eic acid 10 contai gsoa PNA pel ynerasg t S i.splace
activity and/or an RNaséQH, and descriptiggﬁﬁﬁg?d?he%%ggggﬁk fgﬁcaﬁgﬁ%gying
a nucleic ache€apaecpsgd for nucleic acid anplification under isothernal
conditions is indicated in a | abel stuck to the packaging material or 15
| Strucs ) ons attached Sl NepPatkadng M| dlea 1981 5 GoRLAUUEL 8L 2 o
reagent for anplifying a nucleic acid consisting of a packrng materi al” and
a reagent fqﬁa@gm6i5?i59c§2nucleic acid enclosed in the packing materi al,
wherein the reagent for anplifying a nucleic acid 20 contains a DNA
pol ymer ase having a st d,di spl.acene CLi Vit an.endonucl easg,
%ﬂﬂ Ig %%.%7%.'5e§%4%§@ ghﬁﬂgéfé.oﬂl Oﬁuggﬁoﬁédﬁged

and description that the reagent for anp I hg & nucl éi ¢ ~aci

2l abel St udk Tt ne pattaorng rafer FaRar SACHREEFEDI oA afPacRld (6%t ne

a label stuck to the packaging materia i nstruc ns a
packagi ng mat f14:3h 1 eotls de FER ROPS nucleotides are
10 deoxyribonucleotides.".

SEQ ID NO:173: Designed chimeric oligonucleotide
primer designated as ICAN6.”nucleotides 19 to 20 are
ribonucleotides-other nucleotides ' are
deoxyribonucleotides.".

15 SEQ ID NO:174: Designed oligonucleotide primer
designated as ICAN2 DNA.

SEQ ID NO:175: Designed oligonucleotide primer
designated as ICAN6 DNA.

SEQ ID NO:176: Designed oligonucleotide primer to

20 amplify a ©portion of ribosomal protein Sl8-encoding
sequence from mouse.

SEQ ID NO:177: Designed oligonucleotide primer to
amplify a portion of ribosomal protein Sl18-encoding
sequence from mouse.

25 SEQ ID NO:178: Designed oligonucleotide primer to



322 103. A nmethod for detecting a target nucleic acid in a sanple, the

nmet hod conprising: (a) anplifying a nucleic acid by the nethod for
anplifying a nucleic acid defined by any one of clains 1 to 5; 3@' nd (b)
detecting a target nucleic acid anplified in step (a) . 104. }ﬂe Q%§M@d
according to claim 103, which conprises detggcting the anplified nucleic
acid using a 10 probe for detection. 105. The nethod according to claim
104, wherein the probe for detection is a probe that has been | abeled with
a | abel i ng substance. 106. The. nethod according to claim 105, wherein 15
the probe i sargliRNA Br obert 8bel @F W tAnEWerof nMyF&ddUor eseenl —%gxl&?dé?ﬁ%es
positioned at a distance that results in a quenching state. 1

2005 323 107seduadudes #&m ahd@oaucl eotide pri nmer o

fordet ecti ngent erohenorrhagi c Escherichia coli having anucl eoti de sequence
selected fromthe growrgonsi |$4i of SEQ; 3+ 3d=34; . 48, 51-53
64-72, 84, 85, 113, 114,Q5:130 P e Jgﬁe?ﬁig%réé?’?ééﬁfégﬁﬁél 85??“82 5P mer

consi Sting o SEOY D NGR 6 62 | 16 150 133 Gt E% 101067 ACBRCHet Pe

ol i gonugl eotd g Mdd B r S01let £ct i ngd ostri di um bot ul i num having a
nucl eot i desequencerepresented by SEQ I D NO: 116 or 117.110. A chineric

ucl eot | desequencel (SEQ I . . hi rer i
equencelor epr esent ed Ty S0 10 Moo F oBe b 65 4 E8RARL R TR BrSReE o
i | eoty o gy [ tit]s - C yi ' L.eatid
equencesel CLFadarors tRet ot aipC EoRer oAy o ST B o~ q0at fossade) "
139, 200 and 0LAMY %o A GHNIEELS, Of gonuc eot | de pri mer

ylo

fordet ecti ngStap coctus aureus having a nucl eoti desequencer epresented by

SEQ 1D NO: 136 or 137ﬁ%§%%%ﬁ§§%ﬁ?%gﬁ%§%% 3% Céfgagggc égg?ée primer to

fordetecti ngMycobacte s
nucl e(itO' dez%?n%qli‘ﬂ/ceaseggf{fgnfcrbgmstcrr]%mgrlo%%l&or]clsealrsf\}enag Pg.CtSOErQ ZIID(Q%ZI) -

encoding sequence from mouse.

SEQ ID NO:182: Designed oligonucleotide primer to
amplify a portion of cytoplasmic beta-actin encoding
seqguence from mouse.

15 SEQ ID NO:183: Designed oligonucleotide primer to
amplify a portion of - cytoplasmic beta-actin encoding
sequence from mouse.

SEQ ID NO:184: Designed oligonucleotide primer to
amplify a portion of ornithine decarboxylase-encoding

20 sequence from mouse.

SEQ ID NO:185: Designed oligonucleotide primer to
amplify a portion of ornithine decarboxylase-encoding
sequence from mouse.

SEQ ID NO:186: Designed cligonucleotide primer to

25 amplify a portion of hypoxanthine guanine phosphoribosyl



.1 1 FEB 205 324 |55, 156, 159-162, 194 and 195. 114. A chineric
oligonucleotide primer for detecting Chlamydia having a nucl eotide sequence
represenfed by SEQ ID NO: 157 or 158. 5 115. A kit for anplifying a nucleic
acid used for the method for anplifying a nucleic acid definadiathmﬁ one
of claims 1 to 39, which contains the chimpgdc oligonucl eotide priner
defined by any one of claims 107 to 114. 10 116. A kit for detecting a
target nucleic acid used for the method for detecting a target nucleic acid
defined by any one of clainms 103 to 106, which contains the chineric

ol i gonucl eoti sknh pfd rise ded PREP- ¥ c88Yngn8eglichbal BB ok0MoR114. 15 117, A
probe which hybridizes to a region of the nucleic acid anplified by the

met hod defined by any ome Db ®bai®s: 1pE8i§Redusi Rgohlie 16RTRE Brimer to
ol i gonucl eotide prinmer defined by any one of clainms 107 to 114, erein

said probe ZOnduasepean pabel od Wi hh%ﬁ?ﬁ‘:hﬁ!ﬁé%%@' ﬁ%?b\%gh%?ﬁﬁ%{sgﬁe

according to claim 117, which is an probe | abel ed wt

fluorescent sulid acese POSPRT PREL-841Rqd5858BA8! Babn REULES INn a 25
guenchi ng state.
5 SEQ ID NO:188: Designed oligonucleotide primer to
amplify a portion of tyrosine 3-monooxygenase encoding
sequence from mouse.
SEQ ID NO:189: Designed oligonucleotide primer to
amplify a portion of tyrosine 3-monooxygenase encoding

10 sequence from mouse.
SEQ ID NO:190: Designed oligonucleotide primer

designated as MCS-F.
SEQ ID NO:191: Designed oligonucleotide primer

designated as MCS-R
15 SEQ ID NO:192: Designed chimeric oligonucleotide
primer designated as MF2N3(24). "nucleotides 22 to 24 are
ribonucleoitdes-other nucleotides are deoxyribonucleotides”
SEQ ID NO:193: Designed chimeric oligonucleotide
primer designated as MRIN3(24). "nucleotides 22 to 24 are
20 ribonucleoitdes~other nucleotides are deoxyribonucleotides"
SEQ ID NO:194: Designed chimeric oligonucleotide
primer designated as MTIS2F-16 to amplify a portion of
Mycobacterium tuberculosis DNA.”nucleotides 14 to 16 are

ribonucleotides-other nucleotides are deoxyribonucleotides.

25 SEQ ID NO:195: Designed chimeric oligonucleotide



1 1 FEB 2005 325 119. A kit used in the method defined by any one of clains
103 to 106, which contains the probe defined by any one of clains [17 to
118. 120. A method for anplifying a nucleic acid, 5 which conprises using a
DNA pol ymerase having a strand displacenent activity to ef fe¢tre® poggpl ate
switching reaction. 121. The nethod accorgigag to claim 120, wherein the DNA
pol ymerase having a strand displacenment activity is 10 selected fromthe
group consisting of Klenow fragment of DNA polynerase | from Escherichia
coli, Bst DNA pol ynerase | acking 5 --.3" exonucl ease from Bacill us -

;E[rb%{]teiao%e bgom

st ear ot her myphirdis dediBaatBNA POl wBiase dRCkiBg Mps13%,, €40
Baci | l us cal dotenax. 15 122. A nethod for producing-a teri

avli ng an

Mycobacterium tuberculosis DNA.”nucleotides 18 to 20 are

ribonucleotides-other nucleotides are
deoxyribonucleotides."
5 SEQ ID NO:196: Designed oligonucleotide primer

designated as MTIS-PCR-F-2 to amplify a portion of

Mycobacterium tuberculosis DNA

SEQ ID NO:197: Designed oligonucleotide primer

designated as MTIS-PCR-R-2 to amplify a portion of

10 Mycobacterium tuberculosis DNA

SEQ ID NO:198: Designed oligonucleotide primer

designated as SP6-HCV-F to amplify a portion of HCV

SEQ ID NO:199: Designed oligonucleotide primer

designated as SP6-HCV-R to amplify a portion of

HCV

15 SEQ ID NO:200: Designed chimeric oligonucleotide

primer designated as HCV-A S to amplify a portion of

HCV. “nucleotides 18 to 20 are ribonucleotides-other

nucleotides are deoxyribonucleotides."

SEQ ID NO:201: Designed chimeric oligonucleotide

20 primer designated as ‘HCV-A A to amplify a

portion of

HCV. “nucleotides 18 to 20 are ribonucleotides-other

nucleotides are deoxyribonucleotides.



i mmobi lized nucleic acid in which the nucleic acid is arrayed in a
predefined region, the method conprising: (a) anplifying a nucleic acid to
be imobilized by the nmethod for anplifying a nucleic acid defined by any
20 one of claims 1 to 39; and (b) arraying and inmobilizing{thespupgsei €
acid anplified in step (a) in a predefine®%4%egion. 123. A material having
an i mobilized nucleic acid in which the nucleic acid is-arrayed in a
predefined 25 regi on produced by the nmethod defined by claim122. 3261
1 FEB 2005 124. A nethod for producing a nucleic acid in large quantities,
the nethod conprising: (a) anplifying &urmM®ic acid by the nmethod for
anplifying a nucleic acid defined by any one of clains 1 to 5 39~ and (b)

collecting the nucleic acid anplified in step (a) . 125. A nethod for
anplifying a nucleic acid, the
1. A method for amplifying a nucleic acid, the

method comprising:

5 (a) preparing a reaction mixture by mixing a
nucleic acid as a template, a deoxyribonucleotide
triphosphate, a DNA polymerase having a strand displacement
activity, at least one primer and an RNase H, wherein the
primer 1is a chimeric oligonucleotide primer that is

10 substantially complementary to the nucleotide sequence of
the nucleic acid as the template and contains a
ribonucleotide as well as at least one selected from the
group consisting of a deoxyribonucleotide and a nucleotide
analog, the ribonucleotide being positioned at the 3'-

15 terminus or on the 3'-terminal side of the primer; and

(b) incubating the reactioﬁ mixture for a

sufficient time to generate a reaction product.

2. The method according to claim 1, wherein the
reaction mixture further contains a chimeric
20 oligonucleotide primer having a sequence substantially

homologous to the nucleotide sequence of the nucleic acid
as the template.

3. A method for amplifying a nucleic acid, the
method comprising:

25 (a) treating a nucleic acid as a template with at



met hod conprising: 10 (a) duplicating a DNA or an RNA containing a sequence
to be anplified to prepare a nucleic acid as a tenplate; and (b) anplifying
the nuclleic acid as the tenplate obtained in step (a) by the method for
anplifying a nucleic 15 acid defined by any one of claims 110 I8 al26. A
met hod for determ ning a nucl eoti de sequer2®s of a nucleic acid, the nethod
conprising anplifying a nucleic acid according to the nethod defined by any
one of clainms 1 to 39, 124 and 125. 20 127. A nethod for preparing a

si ngl e-stranded nucl eic acid, the nethod conprising preparing a '

si ngl est r ande’h $fucdres cpathelr ushay tHesupshadtdel i pedohylangneae yok oCkaiens 1
to 39. 128. The nethod according to claim 127, wherein 25 at |east two
primers at diddleeentdeonseqgtieateonsfar echsednucleic acid and a DNA
CACACA A AR AYL L AL AL AY. AL AFL . A3. A3. Al . AY. A E. A3Y. AFY. A3E. AFY. A E. A3. A
,. A Y. AF. A3.pdiymrefase to synthesize a primer-extended strand that is
Fl.AYl . Al . AYE. Al . A AYl . AFE. Al Y. AYYY. AYs. A. AYY. AE. AY. Al Y. A A Al . A Al . A AY. Al
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(c) reusing in step (b) the double-stranded
nucleic acid obtained in step (b) as a template.
20 4, A method for amplifying a nucleic acid using

at least two primers, the method comprising:

(a) treating a nucleic acid as a template with at
least one primer that is substantially complementary to the
nucleotide sequence of the nucleic acid and a DNA

25 polymerase to synthesize a primer-extended strand that is
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oligonucleotide primer that is substantially complementary
to the nucleotide sequence of the displaced strand and

cohtains a ribonucleotide as well as at least one selected

25 from the group consisting of a deoxyribonucleotide and a ‘
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nucleotide analog, the ribonucleotide being positioned at
the 3'-terminus of on the 3'-terminal side of the primer;

(e) extending a nucleotide sequence that is
complementary to the double-stranded nucleic acid as a

5 template obtained in the previous step using a DNA
polymerase having a strand displacement activity in the
presence of an RNase H to effect a strand displacement and
synthesize a displaced strand and a double-stranded nucleic
acid; and

10 (f) reusing in step (e) the double-stranded
nucleic acid obtained in step (e) as a template.

5. The method according to claim 3 or. 4,
wherein the DNA polymerase is at least one DNA polymerase
having a strand displacement activity.

15 6. A method for amplifying a nucleic acid, the
method comprising:

(a) treating a double-stranded nucleic acid as a
tehplate with two primers that are substantially
complementary to the nucleotide sequences of the respec£ive

20 strands of the double-stranded nucleic acid and a DNA
polymerase -having a strand displacement activity to
synthesize primer-extended strands that are complementary
to the template and obtain a double-stranded nucleic acid
cdnsisting of the synthesized primer-extended strands being

25 annealed each other, wherein each primer is a chimeric
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10 1024 0Rt&IICAS Y ) onks Fel8ddX%d - from the group consisting of a

deoxyribonucleotide and a nucleotide analog, the
ribonucleotide being pmsitioﬁed at the 3'-terminus or on
fhe 3'~-terminal side of the primer;

(b) cleaving the sites that contain the
ribonuclectide of the double-stranded nucleic acid
consisting of the primer-extended strands obtained in step
(a) with the endonuclease; and

(c) extending nucleotide sequences that are
complementary to the template using a DNA polymerase having
a strand displacement activity from the 3'-termini of the
respective primer portions of the double-stranded nucleic
acid in which the primer-extended strands are cleaved

obtained in step (b) to effect strand displacements and

~obtain a double-stranded nucleic acid consisting of the

template and the primer-extended strand.

7. A method for amplifying a nucleic acid, the
method comprising:

(a) treating a double-stranded nucleic acid as a
template with two primers that are substantially
complementary to the nucleotide sequences of the respective
strands of the double-stranded nucleic acid and a DNA
pdlymerase having a strand displacement activity to

synthesize primer-extended strands that are complementary
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10 ribonucleotide of the double-stranded nucleic acid
consisting of the primer-extended strands obtained in step
(a) with the endonuclease; and |
(c) extending nucleotide sequences that are
complementary to the template using a DNA polymerase having
15 a strand displacement activity from the 3'-termini of the
respective primer portions of the double-stranded nucleic
acid in which the primer-extended strands are cleaved
obtained in step (b) to effect strand displacements and
obtain a double-stranded nucleic acid consisting of the
20 primer-extended strands being annealed each other.
8. A method for amplifying a nucleic acid, the
method comprising:
(a) treating a double-stranded nucleic acid as a
témpiate with two primers that are substantially

25 complementary to the nucleotide sequences of the respective
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| & 10%_ % & ghrands of the double-stranded nucleic acid and a DNA

polymerase having a strand. displacement activity to

synthesize primer-extended strands that are complementary

to the template and obtain a double-stranded nucleic acid

5 consisting of the synthesized primer-extended strands being

annealed each other, wherein each primer is a chimeric

oligonucleotide primer containing a ribonucleotide as well

as at least one selected from the group consisting of a

deoxyribonucleotide and a nucleotide analog, the

10 ribonucledtide being positioned at the 3'-terminus or on
the 3'-terminal side of the primer;

(b) cleaving the sites that contain the
ribonucleotide of the double-stranded ' nucleic acid
consisting of the primer-extended strands obtained in step

15 (a) with the endonuclease;

(c) extending nucleotide sequences that are
complementary to the template using a DNA polymerase having
a strand displacement activity from the 3'-termini of the
respective primer portions of the double-stranded nucleic

20 acid in which the primer-extended strands are cleaved
cbtained in step (b) to effect strand displacements and
obtain a double-stranded nucleic acid consisting of the
primer-extended strands being annealed each other and a
doﬁbie—stranded nucleic acid consisting of the templates

25 being annealed each other to which the two primers in step
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polymerase having a strand displacement activity to
synth'esize primer-extended strands that are complementary
to the template and obtain a double-stranded nucleic acid

25 consisting of the synthesized primer-extended strands being ‘
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(c) extending nucleotide sequences that are

complementary to the template using-a DNA polymerase having

a strand displacement activity from the 3'-termini of the

respective primer portions of the double-stranded nucleic

15 acid in which the primer-extended strands are cleaved

ocbtained in step (b) to effect strand displacements and

obtain a double-stranded nucleic acid consistihg of the

primer-extended strands being annealed .each other and a

double-stranded nucleic acid consisting of the templates

20 being annealed each other to which the two primers in step
(a) are annealed;

(d) extending nucleotide sequences that are

complementary to the template using a DNA polymerase having

a ‘strand displacement activity from the 3'-termini of the

25 respective primer portions of the double-stranded nucleic
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consisting of the template and the primer-extended strand
obtained in step (d) with the endonuclease} and
(f) extending a nucleotide sequence that 1is
10 complementary to the template using a DNA polymerase having
a strand displacement activity from the 3'-terminus of the
primer.portion of the double-stranded nucleic acid in which
the primer-extended strand is cleaved obtained in step (e)
to synthesize a displaced strand.
15 ' .10. The method according to any one of claims 6
to 9, wherein the endonuclease is an endoribonuclease.
11. The method according to claim 10, wherein
the endoribbnuclease is an RNase H.
12, ?he method according to any one of claims 1
20 to 5 and 11, wherein the RNase H is selected from the group
consisting of an RNase H from Escherichia coli, an RNase H
from a bacterium of genus Thermotoga, an RNase H from a
bacterium of genus Thermus, an RNase H from a bacterium of
génué Pyrococcus, an RNase H from a bacterium of genus

25 Archaeoglobus and an RNase H from a bacterium of genus
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to 12, wherein the length of the region of the nucleic acid
to be amplified is 200 bp or shorter.

5 14. The method according to any one of claims 1
to 13, wherein a chimeric oligonucleotide primer
represented by general formula below is used:

General formula: 5'-dNa-Nb~dNc-3'
(a: an integer of 11 or more; b: an integer of 1 or more;
10 c: 0 or an integer of 1 or more; dN: deoxyribonucleotide
and/or nucleotide analog; N: unmodified ribonucleotide
and/or modified ribonucleotide, wherein some of.st in dNa
may be replaced by Ns, and the nucleotide at the 3'-
terminus may be modified such that extension from the 3'-
15 terminus by the action of the DNA polymerase does not take
place).
15. The method according to claim 14, wherein c¢
is 0.
16. The method according to claim 14 or 15,
20 wherein the nucleotide analog is  deoxyriboinosine
nucleotide or deoxyribouracil nucleotide and the modified
ribonucleotide is (a-S) ribonucleotide.
17. The method according to any one of claims 14

to_lé, wherein the DNA extension reaction is conducted at a

25 DNA extension reaction temperature suitable for the
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claims 14 to 1l6.

18. The method according to any one of claims 1

to 17, which comprises annealing the nucleic acid as the

5 template to the chimeric oligonucleotide primer that is
substantially complementary to the nucleotide sequence of

the nucleic acid in an annealing solution containing a
substance that enhances the annealing of the nucleic acid

to the primer.

10 13. The method according to claim 18, wherein
the annealing solution contains spermidine and/or
propylenediamine.

20. The method according to claim 18 or 19,
wherein the annealing is conducted by incubating the
15 annealing solution containing the nucleic acid as the
template and the chimeric oligonucleotide primer that is
substantially complementary to the nucleotide sequence of
the nucleic acid at 90°C or above and then cooling the
solution to a temperature at which the amplification
20 reaction is conducted or below.
21. The method according to any one of claims 1
to 20, wherein the amplification reaction is conducted in a
buffer containing a buffering component selected from the
gfoub consisting of Bicine and HEPES.

25 22. The method according to any one of claims 1
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of Klenow fragment of DNA polymerase I from Escherichia
coli, Bst DNA polymerase lacking 5'-3' exonuclease from

5 Bacillus stearothermophilus and Bca DNA polymerase lacking
5'-3"' exonuclease from Bacillus caldotenax.
23. The method according to any one of claims 1
to 5 and 11 to 22, wherein the DNA polymerase having a
strand displacement activity is Bca DNA polymerase lacking
10 5'-3' exonuclease from Bacillus caldotenax and the RNase H
is selected from the group consisting of an RNase H from
Escherichia coli, an RNase H from a bacterium of genus
Pyrococcus and an RNase H from a bacterium of genus
Archaeoglobus.
15 24. The method according to claim 23, wherein
the RNase H is type I RNase H from Escherichia coli, or
type II RNase H from a bacterium of genus Pyrococcus or a
bacterium of genus Archaeoglobus.
25. The method according to any one of claims 1
20 to 24, wherein a DNA polymerase having an endonuclease
activity is used.
26. The method according to claim 25, wherein
the DNA polymerase is Bca DNA polymerase lacking 5'-3"
exonuclease from Bacillus caldotenax and the Bca DNA

25 polymerase is used in the presence of a substance that
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activity_of the DNA polymerase is phosphonoformic acid.

30. The method according any one of claims 1 to
29, wherein the nucleic acid as the template is a single-

15 stranded DNA or a double-stranded DNA.

31. The method according to claim 30, which is
conducted after converting a double-stranded DNA as the
template into single-stranded DNAs.

32. The. method according to claim 30 or 31,

20 wherein the nucleic acid as the template is a cDNA obtained
by a reverse transcription reaction using an RNA as a
template.

33. The method according to claim 32, which is

conducted after synthesizing a c¢DNA by a reverse

25 transcription reaction using an RNA as a template.
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10 36. The method according .to claim 35, wherein
the DNA polymerase is Bst DNA polymerase lacking 5'-3"
exonuclease from Bacillus stearothermophilus or Bca DNA
polymerase lacking 5'-3" exonuclease from Bacillus
caldotenax.

15 37. The method according to any one of claims 1
to 36, wherein the nucleic acid amplification reaction is
conducted under isothermal conditions.

38. The method according to any one of claims 1
to 37, which is conducted in the presence of a

20 deoxyribonucleotide triphosphate analog.

39. The method according to claim 38, wherein
the deoxyribonucleotide triphosphate analog is deoxyuridine
triphosphate or a derivative thereof.

40. A composition for amplifying a nucleic acid

25 which contains:
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5 well as at least one selected from the group consisting of
a deoxyribonucleotide and a nucleotide analog, the
ribonucleotide being positioned at the 3'-terminus or on
the 3'-terminal side of the primer;
(b) an endonuclease; and
10 (c) a DNA polymerase having a strand displacement
activity.
41. A composition for amplifying a nucleic acid
which contains:
(a) at least two primers that are substantially
15 complementary to nucleotide sequences of respective strands
of a double-stranded nucleic acid as a template, wherein
each primer 1is a chimeric oligonucleotide primer that
contains a ribonucleotide as well as at least one selected
from the group consisting of a deoxyribonucleotide and a
20 nucleotide analog, the ribonucleotide being positioned at
the 3'-terminus or on the 3'~terminal side of the primer;
(b) an endonuclease; and
(c) a DNA polymerase having a strand displacement
aétiﬁity.

25 42. A composition for amplifying a nucleic acid
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endonuclease, wherein the primer is a chimeric

5 oligonucleotide primer that is substantially complementary

to the nucleotide sequence of the nucleic acid as the

template and contains a ribonucleotide as well as at least

one selected from the group consisting of a
deoxyribonucleotide and a nucleotide analog, the
10 ribonucleotide being positioned at the 3'-terminus or on

the 3'-terminal side of the primer.
43. A composition for amplifying a nucleic acid
obtained by mixing a nucleic acid as a template, a
deoxyribonucleotide triphosphate, a DNA polymerase having a
15 strand displacement activity, at least two primers and an
endonuclease, wherein each primer is a chimeric
oligonucleotide primer that is substantially complementary
to the nucleotide sequence of each strand of the double-
stranded nucleic acid as the template and contains a
20 ribonucleotide as well as at least one selected from the
group consisting of a deoxyribonucleotide and a nucleotide
analog, the ribonucleotide being positioned at the 3'-
terminus or on the 3'-terminal side of the primer.
44, The composition according to any one of

25 claims 40 to 43, wherein the primer is a chimeric
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may be replaced by Ns, and the nucleotide at the 3'-
terminus may be modified such that extension from the 3'-

10 terminus by the action of the DNA polymerase does not take
place).

45. The _composition according to «claim 44,
wherein ¢ is 0.

46. The composition according to claim 44 or 45,

15 wherein the nucleotide analog is deoxyriboinosine
nucleotide or deoxyribouracil nucleotide and the modified
ribonucleotide is (a-S) ribonucleotide.

47. The composition according to any one of
claims 40 to 46, which contains a buffering component

20 suitable for a nucleic acid amplification reaction.

48. The composition according to claim 47, which
contains a buffering component selected from the group
consisting of Bicine and HEPES.

49. The composition according to any one of

25 claims 40 to 48, wherein a DNA polymerase selected from the
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of genus Thermus, an RNase H from a bacterium of genus
Pyrococcus, an RNase H from a bacterium of genus
Archaeoglobus and an RNase H from a bacterium of genus
Bacillus.

20 53. The composition according to any one of
claims 40 to 52, wherein the DNA polymerase having a strand
displacement activity is Bca DNA polymerase lacking 5'-3"
exonuclease from Bacillus caldotenax and the endonuclease
is an RNasé H selected from the group consisting of an

25 RNase H from Escherichia Coli, an RNase H from a bacterium



f)109%& ()-56789=v4 S10%& ()- 1099& ()-310940%0% 99@I0W& ()-G
71099& ()- y510%& ()-=S |[:vW4 S@OYW& ()- L1I0OW& ()- F -10%& ()-2
@ﬂO%M&T(D- #1099&' () - , S1099& ()-6NY|[:vU4 YIBL09%& () - f#lq%M%'é)-s
f1109%& ()-2 | L %A0%& ()- L Y%A0%WN& ()- YL0%& ()-|[:vus | 5ibBgss ) -
s310%& ()- f) 9WWOWW& ()-2 0 f) %40%&K GN3 f) 9d0% () -
Y¥$10%B B & ()-vU4 , , t!11098& ()- ,1098& ()- $ 1099& ()- 1099& ()-410$10%$10%
TT7-&810%$& ()-~|[:vUA4 S1098&' ()- 9109& () - gS&9$10%M&'()-‘S&9$10%M&f()-
3 10%%&' ()- ,10& ()-fq|[:vU4A @L10%& ()- !'$10UB N & ()- " !$10%%N& () -
F10%0&' ()- 3¥10%9ewe& (Jyr¢S$i0esRaf)d Yah | RAAEKRY/AR Y4 0%ny 590 BBR ) tum of
y5%d40%& ()- ~3s10%& ()- Y+$109%& () - Y+$10®696&f()-’Nb|[:NA4}0 Tf
T$1099& () - g0 dRfJhacod IAAR: () - #L10%& ()- 10989& ()- 109Q& ():
|.@[: NAM10 @$10%0& ()- & 10%& ()- @ 10%& ()- &10%W& ()- ,!10%& (): TC
T$10%& ()- )| [:NA4L0 B5109BKE () eompd3dDWEEN() accbr¥UE (Yo @ aUh0%BR () -
Q

wherein the RNase H is type I RNase H from Escherichia coli,

5 or type. II RNase H from a bacterium of genus Pyrococcus or

a bacterium of genus Archaeoglobus.

55. The composition according to any one of
claims 40 to 54, wherein a DNA polymerase having an
endonuclease activity is used.

10 56. The composition according to claim 55,
wherein the DNA polymerase is Bca DNA polymerase lacking
5'-3' exonuclease from Bacillus caldotenax, the composition
containing a substance that allows the endonuclease
activity of the Bca DNA polymerase to express.

15 57. The composition: according to claim 56,
wherein the substance that allows the endonuclease activity
of the DNA polymerase to express is a manganese ion.

58. The composition according to any one of
claims 40 to 57, which contains a substance that inhibits

20 the reverse transcription activity of the DNA polymerase.

59. The composition according to claim 58,
wherein the substance  that inhibits the reverse
transcription activity of the DNA polymerase is

phosphonoformic acid.

25 60. The composition according to any one of
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of genus Thermus, an RNase H from a bacterium of genus
Pyrococcus, an RNase H from a bacterium of genus
Archaeoglobus and an RNase H from a bacterium of genus
Bacillus.

7. The composition according to any one of
claims 62 to 66, which contains a buffering component
suitable for a nucleic acid amplification reaction.

68. The composition according to claim 67, which
contains a buffering component selected from the group
consisting of Bicine and HEPES.

69. The composition according tb any one of
claims 62 to 68, wherein a DNA polymerase selected from the
group consisting of Klenow fragment of DNA polymerase I
from Escherichia coli, Bst DNA polymerase lacking 5'-3'
exonuclease from Bacillus stearothermophilus and Bca DNA
polymerase lacking 5'-3" exonuclease from Bacillus
caldotenax is used as the DNA polymerase having a strand
displacement activity.

70. The composition according to claim 62,
wherein the DNA polymerase having a strand displacement
activity is Bca DNA polymerase lacking 5'-3' exonuclease
from Bacillus caldotenax and the RNase H is an RNase H
selected from the group consisting of an RNase H from
Escherichia coli, an RNase H from a bacterium of genus

Pyrococcus and an RNase H from a bacterium of genus
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wherein the DNA polymerase having a strand dlsplacement
activity is Bca DNA polymerase lacking 5'-3' exonuclease
from Bacillus caldotenax and the endonuclease is an RNaée H
selected from the group consisting of an RNase H from
Escherichia coli, an RNase H from a bacterium of genus
Pyrococcus and an RNase H from a bacterium of genus
Archaeoglobus.

72. The composition according to any one of
claims 62 to 71, wherein a DNA polymerase having an
endonuclease activity is used.

73. The composition according to claim 72,
wherein the DNA polymerase is Bca DNA polymerase lacking
5'-3' exonuclease from Bacillus caldotenax, the composition
containing a substance that allows the endonuclease
activity of the Bca DNA polymerase to express.

74. The composition according to claim 73,
wherein the substance that allows the endonuclease activity
of the DNA polymerase to express is a manganese ion.

75. The composition according to any one of
claims 62 to 74, which contains a substance that inhibits
the reverse transcription activity of the DNA polymerase.

76; The composition according to «claim 75,

wherein the substance that inhibits the reverse
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of claims 1 to 5, which contains:
(a) an RNase H; and
(b) a DNA polymerase having a strand displacement
activity.

15 80. A kit for amplifying a nucleic acid used for
the method for-amplifying a nucleic acid defined by any one
of claims 6 to 9, which contains:

(a) an endonuclease; and
(b) a DNA poiymerase having a strand displacement

20 activity.

' 81l. The kit according to claim 80, wherein the
endonuclease is an endoribonuclease.
82. The kit according to claim 81, wherein the

endoribonuclease is an RNase H.

25 83. The kit according to claim 79 or 82, wherein



%0%>&' ()- H& %40%I$d& ()- & %0%$s& ()- !'"1' ()K)U)))zY8+410%

&9, &109 () F- Y710%8& ()-- C %099$9& ()-0- C 0% 3$[& ()-0- Q C
%0%%& ()-0-1Cl %0%n& ()-0))))y*++ bA410$ -810% #° & () 4@ rp ops

, - 8&10% #] &' ()-@ M-&10%#n& ()- @ #, - &10% #} & O)-@
~10% $j & ()- 10$10$, -X. . ... .. vUA0 S10%6& (918 3" 1096& () - 10# 10#10#
4,-810%#& ()-@ , - 8&10%HME ()- @ , - &L0%WHV&E ()-@../P/ 00, 11|[:vU40 QY
94096& ()-' Y Y%A0%& ()-' F $109%$L& ()- ,F $1098& ()- F $10%+& ()-

@ 1098&' ()-123333333W50 109%m$n& () -( 10%$&'()-3(10$10$10$ + Y %409%8& () -
Y %0%$n& (Yhe CRMa%R0UB &1 E) -se’i?eldgé’eB52§blﬁl3 W0 &Q:%%Q&t(l}lg@of an
%WM0%$>&' ()-% YAOWBM ()-% H YA0YRIRE' () - % %.0%, $V&' () - %

"1098& () - 26NH08pBa8r 8RB HARer10HEE ol i#1QMRP&NIse 1@%9&%05 G %B& () -
@ %H0%$SHE ()- 9A0%$"& ()-9B8t99:;;|[:vU40 od0%m$n& () -

%4.0% $} & () -d@ gSARYSEhE)m@ER oY 0%k (QN@efH"/@Q‘%ﬁ&'a()ba@te’LS/M&f( = @s
c<=3=4=5=6=K==vU40 $10%$H& ()- y 10%$e& ()-10$10$10$ VA0UBE& (

Y 0%UBQE () -TRe I 09RE RNa@~AP>Prar| b et e 3BHO%B S Sehd s Py%@%@c@s
$1098& () -
5 an RNase H from a bacterium of genus Archaeoglobus and an
RNase H from a bacterium of genus Bacillus.
84. The kit according to any one of claims 79 to
83, which contains a buffer suitable for a nucleic acid
amplification reaction.
10 85. The kit according to «claim 84, which
contains a buffer for nucleic acid amplification containing
a buffering component selected from the group consisting of
Bicine and HEPES.
86. The kit according to any one of claims 79 to
15 85, which contains an annealing solution containing a
substance that enhances the annealing of the nucleic acid
as the template to the primer that is substantially

complementary to the nucleotide sequence of the nucleic

acid.

20 87. The kit according to claim 86, wherein the
annealing solution contains spermidine and/or
propylenediamine.

88. The kit according to any one of claims 79 to
87} Qherein a DNA polymerase selected from the group

25 consisting of Klenow fragment of DNA polymerase I from
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from a bacterium of genus Archaeoglobus.
90. The kit according to claim 80, wherein the
DNA polymerase having a strand displacement activity is Bca
15 DNA polymerase lacking 5'-3' exonuclease from Bacillus
caldotenax and the endonuclease is an RNase H selected from
the group consisting of an RNase H from Escherichia coli,
an RNase H from a bacterium of genus Pyrococcus and an
RNase H from a bacterium of genus Archaeoglobus.
20 91. The kit according to claim 89 or 90, wherein
the RNasé H is type I RNase H from Escherichia coli, or
type II RNase H from a bacterium of genus Pyrococcus or a
bacterium of genus Archaeoglobus.
92. The kit according to any one of claims 79 to

25 91, wherein a DNA polymerase having an endonuclease
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15 of the DNA polymerase is phosphonoformic acid.
97. The kit according to any one of claims 79 to
96, which contains a deoxynucleotide triphosphate analog.
98. The kit according to claim 97, wherein the
deoxyﬁucleotide triphosphate analog is deoxyuridine
20 triphosphate or a derivative thereof.
99. A kit for amplifying a nucleic acid used for
the method for amplifying a nucleic acid defined by any one
of claims 1 to 5, which is in a packaged form and contains

instructions that direct the use of a DNA polymerase having

25 a strand displacement activity and an RNase H.
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5 a strand displacement activity and an endonuclease.

101. A product of a reagent for amplifying a
nucleic acid consisting of a packing material and a reagent
for amplifying a nucleic acid enclosed in the packing
material, wherein the reagent for amplifying a nucleic acid

10 contains a DNA polymerase having a strand displacement
activity and/or an RNase H, and description that the
reagent for amplifying a nucleic acid can be used for
nucleic acid amplification under isothermal conditions is
indicated in a label stuck to the packaging material or

15 instructions attached to the packaging material.

102. A product of a reagent for amplifying a
nucleic acid consisting of a packing material and a reagent
for ampiifying a nucleic acid enclosed in the packing
material, wherein the reagent for amplifying a nucleic acid

20 contains a DNA polymerase having a strand displacement
activity and/or an endonuclease, and description that the
reagent for amplifying a nucleic acid can be used for
nucleic acid amplification under isothermal conditions is
indicated in a label stuck to the packaging material or

25 instructions attached to the packaging material.
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103. A méthod for detecting a target nucleic acid
in a sample, the method comprising: |

(a) amplifying a nucleid acid by the method for
amplifying a nucleic acid defined by any one of cléims 1l to
39; and

(b) detecting a target nucleic acid amplified in
step (a).

104. The method according. to claim 103, which
comprises detecting the- amplified nucleic acid uéing a
probe for detection. |

105. The method according to claim 104, wherein

~the probe for detection is a probe that has been labeled

]

with a labeling substance.

106. The method according to claim 105, Qherein
the probe is an RNA probe labeled with two or .more
flﬁorescent sﬁbstanées positioned at a distance that

results in a quenching state.
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107. A chimeric oligonucleotide primer for
detecting enterohemorrhagic Escherichia c¢oli having a
nucleotide sequence selected from the group consisting of
SEQ ID NOS: 31-34, 47, 48, 51-53, 64-72, 84, 85, 113, 114,
130 and 131.

108. A chimeric oligonucleotide primer for
detecting a viroid having a nucleotide sequence selected
from the group consisting of SEQ ID NOS: 59, 60, 119, 120,
122 and 123.

109. A chimeric oligonucleotide primer for
detecting Clostridium botulinum having a nucleotide
sequence represented by SEQ ID NO: 116 or 117,

110. A chimeric oligonucleotide primer for
detecting papilloma virus having a nucleotide sequence
represented by SEQ ID NO: 96 or 97.

111. A chimeric oligonucleotide primer for
detecting hepatitis C virus having a nucleotide sequence
selected from the group consisting of SEQ ID NOS: 101, 102,
138, 139, 200 and 201.

112. A chimeric oligonucleotide primer for
detecting Staphylococcus aureus having a nucleotide
sequence represented by SEQ ID NO: 136 or 137.

113. A chimeric oligonucleotide primer for
detecting Mycobacterium tuberculosis having a nucleotide

sequence selected from the group consisting of SEQ ID NOS:
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155, 156, 159-162, 194 and 195.

114. A chimeric oligonucleotide primer for
detecting Chlamydia having a nucleotide sequence
represented by SEQ ID NO: 157 or 158.

115. A kit for amplifying a nucleic acid used for
the method for amplifying a nucleic acid defined by any one
of claims 1 to 39, which contains the chimeric
oligonucleotide primer defined by any one of claims 107 to
114.

116. A kit for detecting a target nucleic acid
used for the method for detecting a target nucleic acid
defined by any one of claims 103 to 106, which contains the
chimeric oligonucleotide primer defined by any one of

claims 107 to 114.

117. A probe which hybridizes to a region of the
nucleic acid amplified by the method defined by any one of
claims 1 to 39, using the chimeric oligonucleotide primer
defined by any one of claims 107 to 114, wherein said probe

has been labeled with a labeling substance.

118. The probe according to claim 117, which is
an RNA probe labeled with two or more fluorescent
substances positioned at a distance that results 1in a

quenching state.
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119. A kit used in the method defined by any one
of claims 103 to 106, which contains the probe defined by
any one of claims 117 to 118.

120. A method for amplifying a nucleic acid,
which comprises using a DNA polymerase having a strand
displacement activity to effect a template switching
reaction.

121. The method according to claim 120, wherein
the DNA polymerase having a strand displacement activity is
selected from the group consisting of Klenow fragment of
DNA polymerase I from Escherichia coli, Bst DNA polymerase
lacking 5'-3' exonuclease from Bacillus stearothermophilus
and Bca DNA polymerase lacking 5'-3' exonuclease from
Bacillus caldotenax.

122. A method for producing a material having an
immobilized nucleic acid in which the nucleic acid 1is
arrayed in a predefined region, the method comprising:

(a) amplifying a nucleic acid to be immobilized
by the method for amplifying a nucleic acid defined by any
one of claims 1 to 39; and

(b) arraying and immobilizing the nucleic acid
amplified in step (a) in a predefined region.

123. A material having an immobilized nucleic
acid in which the nucleic acid is arrayed in a predefined

region produced by the method defined by claim 122.
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124. A method for producing a nucleic acid in
large quantities, the method comprising:

{(a) amplifying a nucleic acid by the method for
amplifying a nucleic acid defined by any one of claims 1 to
39; and

{(b) collecting the nucleic acid amplified in step

125. A method for amplifying a nucleic acid, the
method comprising:

{a) duplicating a DNA or an RNA containing a
sequence to be amplified to prepare a nucleic acid as a
template; and

(b) amplifying the nucleic acid as the template
obtained in step (a) by the method for amplifying a nucleic
acid defined by any one of claims 1 to 39.

126. A method for determining a nucleotide
sequence of a nucleic acid, the method comprising
amplifying a nucleic acid according to the method defined
by any one of claims 1 to 39, 124 and 125.

127. A method for preparing a single-stranded
nucleic acid, the method comprising preparing a single-
stranded nucleic acid using the method defined by any one
of claims 1 to 39.

128. The method according to claim 127, wherein

at least two primers at different concentrations are used.



