;e3e. TN j 6T. Gf DESCRI PTI ON METHOD OF STABI LI ZI NG REAGENT FOR AMPLI FYI NG OR
DETECTI NG NUCLEI C ACI D AND STORAGE METHOD 5 Techni cal Field The present
invention relates to a nmethod for stabilizing and storing a reaction

reagent for a nethod for anplifying and/gr detecting a targetﬂmmmmwMWMMWWd
which is 10 useful in fields of genetic engineering and clini :
Background Art DNA synthesis is used for various purposes in 15 sisgi«€s in
a field of genetic engineering. Most of the DNA synthesis with the
exception of that of a short-chain DNA (e.q.,. an oligonucleoti '

carried out using an enzymatic met WQR@%ﬁ% a DNA pol yner asm ""W”m’m
utilized. An exenplary nethod is the polynerase chain reaction

met hod as described in United States Patent Nos. 4,683,195, 4,683, 2and
4,800,159 in detail. Another exanple is the reverse transcription-PCR
(RT-PCR) net hod ¥ETdHeHc OFb&ST AR LZdiés RERAGEING Hh AMRPLFYINGLAR 152 (1992).
Alternatively, the ligase chain reaction (LCR) 25 nethod as described in EP
320, 308 or the trand&ETESTIINNG NUZIHHASe ACIANTD GHORMGE VNN TAS) net hod as
described in PCR Protocols, Academ c Press Inc., 1990, pp. 245-252 nmay be
used. 5The four nmethods as nentioned above require repeating a reaction at a
hi gh tenperature and that at a 5 | ow tenperature several tinmes in order to

r egener at e Tachiniglad- sticdaded target nol ecul e -for the next anplification
cycle. The reaction system shoul d be conducted using di scontinuous phases

or cycles because theheeastéants Al ided rbY atB8 €IPEr ahdfBSdaSFor
descri bed above. Thus,
stabilizing and storing a reaction reagent for a method for
amplifying and/or detecting a target nucleic acid which is

10 useful in fields  of genetic engineering and <clinical

medicine.

Background Art
DNA synthesis 1is used for various purposes in
15 studies in a field of genetic engineering. Most of the DNA
synthesis with the exception of that of a short-chain DNA
(e.g., an oligonucleotide) is carried out using an
enzymatic method in which a DNA polymerase is utilized. An
exemplary method is the. polymerase chain reaction (PCR)
20 method as deécribed in United States Patent Nos. 4,683,195,
4,683,202 and 4,800,159 in_ detail. Another example is the
reverse transcription-PCR (RT-PCR) method as described in
Trends in Biotechnology, 10:146-152 (1992).
Alternatively, the ligase chain reaction (LCR)

25 method as described in EP 320,308 or the transcription-



10 the nethods require the use of an expensive thermal cycler that can
strictly adjust a wi de range of tenperatures over tine. Furthernore, the
reaction requires tine for adjusting the tenperature to the two or three
predeterm ned ones. The loss of tinme increases in proportion to the 15
cycle nunber. Nucleic acid anplification2nethods that can be carried out

i sothermally have been devel oped in order to solve the problens. Exanples

t hereof include the strand di splacenment anplification (SDA) method as
described in JP 20 B 7-114718, the self-sustained sequence replication
(3SR) net h&dSech@mnidifdicatd@an sseidipshcel Asts st tdiast id9 ctrs oni HadASBA)PGR:t hod
as described in Japanese Patent No. 2650159, the transcription-nedi ated
~anpl i fi cat iFERLEPMR)S mehPrdeni e POBsseplicaselfBOhodras YeSc2hdetaiyn be
Japanese Patent No. 25 2710159 and the various nodified SDA nethods as
descri bed usgd.n UniThal Sfates RatkotsNoas5, 8245bnedV\0a2WRO2| HequiiRe

95/ 25180 and WD 99/49081. A nethod of isothermal enzymatic synthesis of an
ol i gonucl eakepdating desceabetlohn ani4 ediShattempRatentreNand, A8t 73E. a
Extension froma priner 5 and/or annealing of a priner to a single-stranded
extensi on poedutémperatoran wavapdial thialeget iseqrance) tbol - oyede byt £xtensi on
fromthe prinmer take place in parallel in a reaction mxture incubated at a

constant tempenatéreandddhe IRaat iR &fusdichoa rREhod of 5n§§ﬂiﬁ@%dﬁum eic

acid 10 anmplification or oligonucleotide synthesis. Anong the iIsotherna
nucl ei ¢ acigcamp! i fieadi ok JBNGHS o yidherSDALBRE ROti S e f; gystems
in which a i's finally ampiifi eo?.ytsThe SRR eathoa” | ORI S pRiny

anpl 1 fyi Ngq3sk8heehuBle! ShfiageLd spauspos.d and a,la coppl ementary, strand

thereof) in a sanple by disp e strands using a

ol ynmer ase tRi.ct . The, methad requires fqur priners
5seé for tﬁgggﬁgfﬁgﬁcgﬁﬁcoﬁgt %ﬂggy%ﬁggssﬁguldaesocer ees({ g%%%v?o cm r’)n a
recoqaitiogh%it +har the restriction endpnucl ease. 20 The nethod requires
the dSe of "AonBHTCSS FESAiHIMRIE3% i 4k eFi FKBEPAATE 5ge§m§&b§WF%Fé f or
DNA synthesis . in |l arge .quantitjes. An exanple of the nodified
deoxyribongbﬁéofﬁﬁest i DIFAREY 2 KL Y- BfndeoRYr FEBREERESER e OVer

tri phosphate in which the oxygen atom 25 of the phosphate group at the
a-positionthereplac%%FTRe%more’ the reaction requires time for

adjusting the temperature to the two or three predetermined
ones. The loss of time increases in proportion to the
15 cycle number.

Nucleic acid amplification methods that can be
carried out isothermally have been developed in order to
solve the problems. Examples thereof include the strand
displacement amplification (SDA) method as described in JP-

20 B 7-114718, the self—sustained sequence replication (3SR)
method, the nucleic acid sequence based amplification
(NASBA) method as described in Japanese Patent No. 2650159,
the transcription-mediated amplification (TMA) method, the
QB replicase method as described in Japanese Patent No.

25 2710159 and the various modified SDA methods as described



4 sul fur atom (S). The problem of running cost associated with the use of
the nodi fied deoxyri bonucl eotide tri phosphate becones serious if the
reaction is routinely conducted, for exanple, for genetic test.

Furthernore, the 5 incorporation of the podified nucleotide (e.g., the
(a-S) deoxyribonucleotide) into the anplTfied DNA fragnent in the method
may abolish the cleavability of the anplified DNA fragnent with a
restriction enzynme, for exanple, when it is subjected to a restriction
enzynme fragnent Length 10 ¥ol¥pnrphisn1(RFLP anaL%§is. The nodi fi ed SDA
method as d@scPPbe8di midiTed Fatards Bat entr Bt BLB24 017996082 b WO
anplification nethod that uses a chineric priner that is conposed of an RNA

and a DNA &%d 2380 asdaiGefLNHI0AL el dnapithog aift d@aihe nimal] Bngyimet IONA i s
positioned at |least at the 3'-term nus. The nodified SDA nmethod as

descri bed isynDesd/s092£f1 arquiapnumlaseldd dsredesreibed elnyimitteat
generates a 3' protruding end. The nodified SDA nethod as described in WO
95/ 251 80 r egaitess Phtense Bb. atdS ) East7 1w paErseobipni nEfrem 20 Fhemedi fi ed
SDA nmet hod as described in WD 99/49081 requires the use of at |east two
pai r s 50f penagcs antdeatl ineastf @nermmdid ited adedxnylidiartucneid dxtension

tri phosphate. On the other hand, the nethod for synthesizing an

ol i gonucl eptribd@cas (esciiobeshi priRiied Statgst Palelere) 2B0D18%6d 7B4

conprises synthesizing a DNA using a priner
extension from the primer take place in parallel in a
reaction mixture incubated at a constant temperature in the
reaction of such a method of isothermal nucleic acid
10 amplification or oligonucleotide synthesis.
Among the isothermal nucleic acid amplification
methods, the SDA method is an example of systems in which a
DNA is finally amplified. The SDA method is a method for
amplifying a target nucleic acid sequence. (and é
15 complementary strand thereof) in a sample by displacement
of double strands using a DNA polymerase and a restriction
endonuclease. The method requires four primers used for
the amplification, two of which should be designed to
contain a recognition site for the restriction endonuclease.
20 The method requires the use of a modified
deoxyribonucleotide triphosphate as a substrate. for DNA
synthesis in large quantities. BAn example of the modified
deoxyribonucleotide triphosphates is an {a—3)
deoxyribonucleotide triphosphate in which the oxygen atom

25 of the phosphate group at the a-position is replaced by a



5 having a ribonucleotide at the 3'-term nus, conpleting a reaction using
the primer, introducing a nick between the priner and an extended strand in
an prinmer-extended strand with an endonucl ease to separate them from each
other, 5 digesting a tenplate and recovering the prinmer to reuse it. It is
required to isolate the priner fromthe feaction system and then anneal it
to the tenplate again in order to reuse the priner in the nethod.
Additionally, the Loopnedi ated |Isothermal Anplification (LAMP) nethod as 10
descri bed in WO 00/28082 requires four _prinmers for anplification and the
products afpHiffite @M ngSt he nEthoBraPéeDNAS haNMHNYaFyElg aisACiatathi ch
the target regions for the anplification are repeated. Furthernore, an

i sot her mal wigdl ei thaci duss anpfi fithe i omaithicet usidepxy wifiamidleotide

ol i gonucl eotide prinmer, Isothermal and Chinmeric prinmer-initiated

Anpl i fi cat itar phfosiiheltel daninss (s€ANpusetifodhasredastiobedsi o 0156877
or WO 02/7139 is known. Since nmany of reaction reagents used for the 20
above- nment icomneith oreld) o d® rarex ampdieg b Ife ratgeneand ergzar.at et Hehrenareggeddies ar e
used for operations while cooling on ice in nost cases. Furthernore, since
most &f t hdnceagbiran iteagehnt shehevkhd fhedstrofeACdy bel 9w, ehe- 206 r

bel ow, one needs to pay strict attention to the storage nethods. 25 Thus, a
met hod for delboxyiribante12Rd/iek )Stiokionghd @aQlifdRkd DNA fragment in the
method may abolish the cleavability of the amplified DNA
fragment with a restriction enzyme, fér example, when it is
subjected to a restriction enzyme. fragment length
10 polymorphiém (RFLP) analysis.
The modified SDA method as described in United
States Patent No. 5,824,517 is a DNA amplification method
that uses a chimeric primer that is composed of an RNA and
a DNA and has, as an essential element, a structure in
15 which DNA is positioned at least at the 3'-terminus. The
modified SDA method as described in WO 99/09211 requires
the use of a restriction enzyme that generates a 3'-
protruding end. The modified SDA method as described in WO
95/25180 requires the use of at least two pairs of primers.
20 The modified SDA method as described in WO 99/49081
requires the use of at least two pairs of primers and at
least one modified deoxyribonucleotide triphosphate. On
the other hand, the method for synthesizing an

oligonucleotide as described in United States Patent No.

25 5,916,777 comprises synthesizing a DNA using a primer



reagent which enables stable |ong-term storage at roomtenperature wthout
a need of a refrigerator or a freezer for the storage has been desired. 5
Obj ects of Invention The main object of the present invention is to provide
a nmethod of stabilization and |ong-term storage of a reaction reagent for a
target nucleic acid anplification methodSby which a target nucleic acid in
a sanple is 10 specifically anplified with a high sensitivity using a
chinmeric oligonucleotide prinmer, as well as a highly sensitive nmethod for
detecting a pathogenic mcroorganismor a virus. 15 Summary of Invention As
a result ofhawimensaveidondicdsottiide preséhe | Hlerroniniey e cbopiadtanyi ghl y
sensitive nethod for detecting a virus or a pathogenic m croorgani sm using
a nmet hod i resgutcloma wegiontbeé apribMAref inmtmrydstineg anphicki éedtd@enn tthee
presence of a chineric oligonucleotide priner, an endonucl ease and a DNA
pol yner ase.prieprasendn i axeahded bavenfiuihhemn fprume e amidialtdfstrand
stabilization and | ong-term storage of a reagent for the nethod for

anmpl i fyi ng v dregkan efdenideHie i Hier 88bardBEsS, tHdIR BrRRENtatRVEsHHN, has
been 25 conpl et ed. The first aspect of the present invention relates to
a met hpd fQ:figFéﬁtl'rléj Z i IR HRN FRAGRMI ip athd YrigndPtnd-de it.
anplifying and/or detecting a target nucleic acid that conprises: 5 (a)
preparing ad eagt Loy i i €oby; B¢l nRIChElfiePClft S BnbCRlAGiod

deoxyri bonucl eot i
system and then anneal it to the template again in order to
reuse the primer in the method. Additionally, the Loop-
mediated Isothermal Amplificafion (LAMP) method as
-10 described in WO 00/28082 requires four primers for
amplification and the products amplified using the method
are DNAs having varying size in which the target regiohs

for the amplification are repeated.

Furthermore, an isothermal nucleic acid
15 amplification method wusing a chimeric oligonucleotide
primer, Isothermal and Chimeric primer-initiated

Amplification of Nucleic acids (ICAN) method, as described
in WO 00/56877 or WO 02/7139 is known.
Since many of reaction reagents used for the
20 above-mentioned methods are unstable at room temperature,
the reagents are used for operations while cooling on ice
in most cases. Furthermore, since most of the reaction
reagents should be stored 4°C or below, or ~20°C or below,
one needs.to pay strict attention to the storage methods.

25 Thus, a method for stabilizing and/or storing a reaction



tri phosphate, a DNA pol ynerase having a strand di spl acenent activity, at

| east one priner and an RNase H, wherein the priner is a chineric

ol i gonucl eotide priner that is 10 substantially conplenentary to the

nucl eoti de sequence of the nucleic acid as the tenplate and contains a

ri bonucl eotide as well as at |east one sélected fromthe group consi sting
of a deoxyri bonucl eoti de and a nucl eoti de anal og, the ribonucl eoti de bei ng
positioned.at the 3 15 termnus or on the 3" -term nal side of the prinmer;
and (b) anplifying a target nucleic acid by incubating the reaction m xture
for a suffik§adant i WRich genabiese sStaake i divngrddust , shkeasen 20 (F9omt

| east one reagent conponent selected fromthe group consisting of a

magnesi um sEmpenatainshi wetheubl agosed adi i dlerptihgerandrt be enzfmesz€t he
DNA pol ynmerase and/or the RNase H) is separated from ot her reagent
conponent s fird drhe ctdmgedss ek gd.i) the enzynme concentrations) of
a reagent 8 solution containing the enzynes) is (are) elevated while the
salt concentration of said solution is not elevated, and the salt
concentration of another reagent solution is adjusted such that the optim
sal t oncempyjaidten Jorrdvaticapl i fication step is achieved after m xing
the separated reagent solutions each other. According to the first aspect,

the reaction reagent 1Ry £N8i gbiaktt Wr I eRECHr3AnH | ORgen @i §£398N 1o
sol ution containing the chineric oligonucleotide prinmer 10 and a reagent

sol ution CYURIYNG trﬁ@cmy@sgtgw%%{am ¥HBr ﬁ%%gg%%/rﬂ{ stébterh i 5 H)

and the magnesium salt may be use t concentration of eagent
my be_ qual TE T bt Tk THe BpCrRar To A L ITS Co area TR On T The
Cont ai ni ng TR B e oo {URG TONA LGy el SEECER /474 nd Tec o hty b

h ahel Lhe s SAUTS CORERILSH opela (o M aTRLLAS e SighigThe
g;??m%eg%%g%ge%ﬂglﬁoﬂm%q ' Sé?hg’br&l%%'??@g?ﬂ (uyrs?tﬁfe%uch aE gﬁ{ej)gthgghi eved

after m xing the separated reagent sol utions each other.
sensitive method for detecting a pathogenic microorganism

or a virus.

15 Summary of Invention
As a result of intensive studies, the present
inventors have found a highly sensitive method for
detecting a virus or a pathogenic microorganism using a
method in which a region of a DNA of interest is amplified
20 in the presence of a chimeric oligonucleotide primer, an
endonuclease and a DNA polymerase. The present inventors
have further found a method of stabilization and long-term
storage of a reagent for the method for amplifying a region

of a DNA of interest. Thus, the present invention has been

25 completed.



25 The second aspect of the present invention 9 relates to a kit of a
reaction reagent used for a nethod for anplifying and/or detecting a target
nucleic acid that conprises: (a) preparing a reaction mxture by mxing a 5
nucleic acid as a tenplate, a deoxyribonucl eotide triphosphate, a DNA

pol ynerase having a strand displacement activity, at |east one primer and
an RNase H, wherein the priner is a chineric oligonucleotide priner that is
substantially conplenmentary to the nucl eoti de sequence of 10 the nucleic
acid as the tenplate and contains a ribonucl eotide as well as at |east one

sel ected fromthe grdie ddnsitstispgeds of ddexpLaseRiclidotardd andalates

nucl eoti de anal og, the ribonucl eotide being positioned at the 3'term nus or
on the 3'-terrd methkodiefor shebplimeny anddsct{inn angd ¢yt ngsadt dogeta

nucl eic acid by incubating the reaction mxture for a sufficient tine to
gener at e ame¢hoid ofiopr aonpdti fwilrey eend( by adeteaisingne reageat cardonient

sel ected from 20 the group consisting of a magnesiumsalt, the chineric

ol i gonucl eeaididie thiaitmeomprd stelke enzynes (the DNA pol ynerase and/or the RNase
H) is separated from ot her reagent conponents prior to the reactions and

(i) the enzyme conceahr api:aﬂgiiﬁ{; a I QRGRIMI 2D EOkiLir@n BoNtRi iRy the
enzynes) is (are) elevated ile

nucleic acid as a template, a deoxyribonucleotide
triphosphate, a DNA polymerase having a strand dispiacement
activity, at least one primer and an RNase H, wherein the
primer 1s 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) amplifying a target nucleic acid by
incubating the reaction mixture for a sufficient time to
generate a reaction product,
wherein

20 (1) at least one reagent component selected from
the group consisting of a magnesium salt, the chimeric
oligonucleotide primer and the enzymes (the DNA polymerase
and/or the RNase H) is separated from other reagent
components prior to the reaction; and

25 (ii) the enzyme concentration(s) of a reagent



10 the salt concentration of said solution is not elevated, and the salt
concentration of another reagent solution is adjusted such that the opti nal
salt concentration for the anplification step is achieved after m xing the
separated 5 reagent solutions each other, According to the second aspect,
the reaction reagent may consist of two Qeagent solutions: a reagent
solution containing the chineric oligonucleotide priner; and a reagent

sol ution containing the enzynmes) (the DNA 10 pol yneri se and/ or the RNase H)
and the magnesiumsalt. The salt concentration of the re en% ol yt.i.on

cont ai ni ngSPREtARPY RENEIHTHADNANPoPPAYFRLE) and of 2T Rk gé ﬁ% ﬁi}%%
equal to or lower than the optinmal salt concentration for the anplifjcation
step. The &heymalioncenteatiatidPnofof haaid seageACisottit PR SIRVETHdg t he
enzynes) (the DNA polynmerise and/or the RNase H) may be higher than the
enzyme coneendt rztd osws)t f opnthetaspliphi oft iawishelp. rqpgerhzygaution 1s
concentrations) of the reagent solution containing the enzynes) (the DNA
pol yneri se agfdsared haidiNasieat) they o2t ie ladjaist edosaehttantonhéogpttiheal
enzyme concentrations) for the anplification step is (are) achieved after
m xi ng t he sgenaratad ibeagensp S0k Ukichne veac h fider mi Fheg kithemesepeonttaich a
reagent for adjusting the salt concentration of the mxture of the

separ at ed LRagent SOuiHims «22hlhkeHdH.rd aspect of the present invention
rel ates 11 to a nmethod for detecting a pathogenic microorgani smand/or a

virus in a sanple, t@%&E&ﬂQﬂyCQﬁerﬂé“Ifirst aspect, the reaction
reagent may consist of two reagent solutions: a reagent

solution containing the chimeric oligonucleotide primer;

10 ~ and a reagent solution containing the enzyme (s) (the DNA
polymerase and/or the RNase H) and the magnesium salt may

be used. The salt concentration of the reagent solution
containing the enzyme(s) (the DNA polymerase and/or the

RNase H) may be equal to or lower than the optimal salt

15 concentration for the amplification step. The enzyme

concentration(s) of the reagent solution containing the

enzyme (s) (the DNA polymerase and/or the RNase H) may be

higher than the enzyme concentration(s) . for the
amplification step. The enzyme concentration(s) of the
20 reagent solution containing the enzyme(s) (the DNA

polymerase and/or the RNase H) may be adjusted such that
the optimal enzyme concentration(s) for the amplification
step is (are) achieved after mixing the separated reagent
solutions each other.

25 The second aspect of the present invention



(a) preparing a reaction mixture by mixing a nucleic acid as a tenplate, a
deoxyri bonucl eotide 5 tri phosphate, a DNA pol yneri se having a strand
di spl acenent activity, at |east one prinmer and an RNase H, wherein the
prinmer is a chimeric oligonucleotide priner that is substantially
conplenentary to the nucleotide sequence9of the nucleic acid as the
tenpl ate and contains a 10 ribonucleotide as well as at | east one sel ected
fromthe group consisting of a deoxyribonucl eotide and a nucl eoti de anal og,
the ribonucl eotide being positioned at the 3'term nus or on the 3'-term nal
si de of theegaitmsr ;tand kbt aifplaf yeagtaonargaweniclused atpy By meshod
i ncubating the reaction mxture for a sufficient tinme to generate a
reacti on prfoduampldfyi(c) aedtotidgtedieinargetangetenucaeiid agpld fitedt in
step (b), wherein the chineric oligonucleotide priner is a 20 chineric
ol i gonucl eabingheriprisrer for detecting a pathogeni'c m croorgani smrepresented
by the foll ow ng general fornula, and the pathogenic m croorganismis
selected fromthe grqup cprepsking od Meenhtaicirer misatuleer byl asisindglCd a
chl anydi a, a Mycobacteri um avi um conpl ex, a gonococcus, HBV, HV, 25
St aphyl ocoggldy calr eugeid MLHP! asmatapd 1 MRSA:  a 12 dRAgElbdridd i de
5" -dNa- Nb-dNc-3" (a: an integer of 11 or nore; b: an integer of 1 or nore;
c: 0 or ant'r'itp‘ﬁ%%?h%‘:}e%_ A DI o 19Me AR HAARUG Qlrte YL JuiRot i de
anal og; N unnodified ribonucl eoti'de 5 and/or nodified ribonucl eoti de,
wherein so f1dNs iy d YoR l.ased Ry d. t e Lagt,i t the
; tq O SBYoRE pER MBS al}f’m@é‘ WHEEQHI 4§ A
3'tgrn1nusg%ay 6e§§06¥%|e. sucﬁ th&t extengﬁon ron1t%e 3'tern1nus y the
action of %?%m%#‘ %%JyqyrIéﬁiﬁ%f?cno&l&ggguggggglde 1 rﬁﬁggquﬂ%ttoigpe
third aspecrt, e reaction " mxture nay further contarn-a chimeric
ol i gonucl eot i d ri,mer,_having a seqguence sybstantially. honol ogous to the
nuch oot | do SHEGUEREA Y HEPTLTET L DY d T8 e TERETe e SeddlHte! b
10 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'-
terminus or on the 3'-~terminal side of the primer; and
15 (b) amplifying a target nucleic acid Dby
incubating the reaction mixture for a sufficient time to
generate a reaction product,
wherein
(i) at least one reagent component selected from
20 the group consisting of a magnesium salt, the chimeric
oligonucleotide primer and the enzymes (the DNA polymerase
and/or the RNase H) 1is separated from other reagent
components prior to the reaction; and
(ii) the enzyme concentration(s) of a reagent

.25 solution containing the enzyme(s) 1is (are) elevated while



The fourth aspect of the present invention 15 relates to a primer for
detecting a pathogenic m croorgani smand/or a virus, the prinmer being
selected fromthe group consisting of: (1) a chinmeric oligonucleotide
prinmer for detecting Mycobacteriumtubercul osis having a nucl eotide 20
sequence of one selected fromthe group ¢8nsisting of SEQ ID NCS: 7, 8, 21,
22, 162, 163, 170 and 171; (2) a chimeric oligonucleotide prinmer for
detecting HCV having a nucl eoti de sequence of one selected fromthe group
consi sting of SEQ ID NOS: 15, 16, 81-86 and 25 88-91,; 13 (3) a chineric
ol i gonucl edthiedespkt nepntentdetéoni mf asahfampdivg deavi by aohucdleotd o,
sequence of one selected fromthe group consisting of SEQ I D NGCS: 17- 20,
121-127, 130xdl3he | 8dlandobéeéntFatdpna athiamotltenl rgogeant esbildd ipni nex f or
detecting a Mycobacterium avium conpl ex having a nucl eoti de sequence of one
sel ect ed f@iustedrough const stheg opft ivEQ 1 E2NOS:2heddtréblon EbirmetHe

ol i gonucl eotide prinmer for 10 detecting a gonococcus having a nucl eotide

sequence Ofan@ne fSQJaeGiord 44N § Be a@hoeR <eoNsitsdd Ngi { nSERED e B, 164
and 165; (6) a chimeric oligonucleotide priner for detecting HBV having a

nucl egt i de rSQQYULRNCE AR +aARR SVUREL 4 nks from the group consisting of SEQID
. NCs: 71-78; (7) a chinmeric oligonucleotide prinmer for detecting H 'V having a

nucl eoti de sequence Gf.Q13¢; e¢t.ed o] ro si sty ng : D
NCS: 95-103; (8) a ch?ﬁ%riclgﬁggg%ucFE%t?%%g%??ne#@?%$@?0%;é?eé%%ﬁéﬁgd

AP Y oootdn el Siidy 12U A T Fob dgg§§gyen%%lcelfti A% sel eqleg dfiom the

group consi sti'ng of a chineric I'gonucle

prinmer for tecting_ a nyeopl as having a.nucl eptide sequence of, one 25
el ot ed 1 FERATRE G SR TESHEP L (T of PaEriD Nos 498Tahet FaTS eia®iho) o
chinmeric oligonucleotide priner, for detectin SA havi ng nuc| eot i de
sequence of*™} eaSEFé(ngg fsroc}rr{&tll?él g?%%Ba%%hggswﬁﬁg %’fz@l‘fd%D KI?)E?l?ﬂAlSS. 5
The fifth aspect of the present invention relates to a probe for detecting
a patfogenPClIAErsseyaRcd RrardiPoRNESE His anch&hsy masinesdivny Seditect &85 r om
the group consisting of: (1) a probe for detecting Mycobacterium 10

t uber cul osiP§lEe| RN FIHMA refi Shecdifagaithgsal wkkdrotpaEasagnanddcof one

selected fromthe group consisting of SEQ ID NOS: 11, 12 and 172;
enzyme(s? (the DNA polymerase and/or the RNase H) may be

equal to or lower than the optimal salt concentration for
the amplification step. The enzyme concentration(s) of the

15 reagent solution containing the enzyme(s) (the DNA
polymerase and/or the RNase H) may be higher than the
enzyme concentration(s) for the amplification step. The
enzyme concentration(s) of the reagent solution containing
the enzyme(s) (the DNA polymerase and/or the RNase H) may

20 be adjusted such that the optimal enzyme concentration(s)
for the amplification step is (are) achieved after mixing
the separated reagent solutions each other. The kit may
contain a reagént for adjusting the salt concentration of
the mixture of the separated reagent solutions.

25 The third aspect of the present invention relates



(2) a probe for detecting HCV selected froma region containing a

nucl eoti de sequence of one selected 15 fromthe group consisting of SEQ ID
NCS: 87 and 92; (3) a probe for detecting a chlanydia selected froma region
contai ning a nucl eoti de sequence of one selected fromthe group consisting
of SEQ I D NOS: 128, 136 and 168; 20 (4) albrobe for detecting a
Mycobact eri um avi um conpl ex sel ected froma region containing a nucl eotide
sequence of one selected fromthe group consisting of SEQ ID NCS: 32 and 33;
(5) a probe for detecting a gonococcus selected 25 from a regi on contai ni ng
a nucl eoti deo segeshod doronetects ngeleeErddofoesrha M g asessi sridfprof SEQ
| D NOS: 64-68; (6) a probe for detecting HBV selected froma region

cont ai ni ng aa viuclsedni de sseguencehel metdoskelceored sfimgm t he group consi sting
of SEQ ID NOCS:79 and 80; 5 (7) a probe for detecting HV selected froma
regi on containing a na¢l eptredersaguenceraafctanm selietued fbopmrmivel gy owp
consisting of SEQ I D NOS: 104 and 105; (8) a probe for detecting

St aphyl ocogges eaur eugcsel ecied far omeampegten cont aiguoiy rd buiticaeidtdele
sequence of 10 one selected fromthe group consisting of SEQ ID NOCS: 118 and

119, 69) 2atRproheshohraet ChNAD pd 1RMERIAS MR ISP G &l M sTAM@hent
contai ning a nucl eoti de sequence 0f one selected fromthe group consisting
of SEQID MeRi¥AEy} 4% 1Rt 640) p2iREePRLTafehRele N, MFREeEheqtRA TTom
primer 1s a chimeric oligonucleotide primer that is
substantially complementary to the nucleotide sequence of
the nucleic acid as the template and contains a
10 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; and
(b) amplifying a target nucleie acid Dby
15 incubating the reaction mixture for a sufficient time to
generate a reaction product; and
(c) detecting the target nucleic acid amplified
in step (b),
wherein the chimeric oligonucleotide primer is a
20 chimeric oligonucleotide primer for detecting a pathogenic
microorganism represented by the following general formula,
and the pathogenic microorganism is selected from the group
consisting of Mycobacterium tuberculosis, HCV, a chlamydia,
a Mycobacterium avium complex, a gonococcus, HBV, HIV,

25 Staphylococcus aureus, a mycoplasma and MRSA:



regi on containing a nucleotide sequence of one selected fromthe group
consisting of SEQ I D NCS: 156 and 157. The sixth aspect of the present
invention relates 20 to a kit used for the nmethod for detecting a

pat hogeni ¢ m croorgani sm and/or a virus of the third aspect, which contains
the chinmeric oligonucleotide priner of thé ninth aspect. The kit of the
sixth aspect may further contain 25 the probe of the fifth aspect. 16
Brief Description of Drawings Figure 1 is a figure show ng the

pol yacryl am de gel el ectrophoresis of DNA fragnents anplified according to
5 the nethod of the esmdl ifoeemtliaon.> HANe-AE-dNc-a3'chart show ng t he
real -time detection of DNA fragnments anplified according to the nethod of
t he present(a:nwantimregdt gureld iox andregurie: showingeybe agarnose gedrd

el ectrophoresis that represents the results of storage stability tests of

the reagents usedrfean tirecemanodrofl tde f6esenNUN: N\ Pnbdidileotdids a
figure show ng the autoradi ography that represents the results of storage

stability test/®rof nlitdir fRage=s diped for dmgpdetied ofi ghigiPrasenie

invention. Figure 5 is a figure show ng the agarose gel el ectrophoresis

that repreggpt/R t h di6SHd S Dfomi oI a8 & abjhétyif esbraeOb £t R s 6306Hs used
for the nethod of the present invention.
may be replaced by Ns, and the nucleotide at the 3'-
terminus may be modified such that extension from the 3'-
terminus by the action of the DNA polymerase does not take
place).

10 According to the third aspect, the reaction
mixture may further contain a chimeric oligonucleotide
primer having a sequence substantially homologous to the
nucleotide sequence of the nucleic acid as the template.

The fourth aspect of the present invention

15 relates to a primer for detecting a pathogenic
microorganism and/or a virus, the primer being selected
from the group consisting of:

(1) a chimeric oligonucleotide primer for
detecting Mycobacterium tuberculosis having a nucleotide

20 sequence of one selected from the group consisting of SEQ
ID NOS:7, 8, 21, 22, 162, 163, 170 and 171;

(2) a chimeric oligonucleotide primer for
detecting HCV having a nucleotide sequence of one selected
from the group consisting of SEQ ID NOS:15, 16, 81-86 and

25 88-91;



20 Figure 6 is a figure showi ng the agarose gel el ectrophoresis that
represents the results of storage stability tests of the reagents used for
the nethod of the present invention. Figure 7 is a figure show ng the
agarose gel 25 electrophoresis of DNA fragments anplified according to the
17 method of the present invention. Detatfed Description of the Invention
As used herein, a deoxyribonucleotide (also 5 referred to as a dN) refers
to a nucl eotide of which the sugar portion is conposed of D 2-deoxyri bose.
The deoxyri bonucl eotides include, for exanple, ones having adeni ne,

cytosi ne, guanine or tXHyni e adhimeriase ogddoneeleRiridiser nbrénerhe for
deoxyri bonucl eotides al so include a 10 deoxyri bonucl eoti de having a

modi fi ed bas¢esidmoasa 7dehangdaaocsiandngnd anwebxytidenaebvenicde cehadrog such
as deoxyi nosi ne nucl eotide. As used herein, a ribonucleotide (also referred
to as an Npelefotresl t Hramnutiecoyrdepofcorsicdt itrlee sfigeBEQASIPoMGl 1520,
conposed of D-ribose. The ribonucl eotides include ones having adeni ne,
cytosine, guanrilneg,orn3w-ags, as7 kedassy portion. The ribonucl eotides al so

i nclude nodified ribonucl eotides such as a nodified ribonucl eotide in which
the oxygen atom of the)phogphadieimgoup abllibenadpevitticen isrierepl@ased by
a sulfur atom (also referred to as an (a-S) ribonucleotide or an (a-S) N)
or other d%’é‘t\é%tt'in%S a F@%o%‘df%rﬂi%np!dﬂ%i‘@o‘%ﬁﬂé;@ HAV iR % YsRd ddt dde
present invention include any chinmeric oligonucleotide priner that has a

ri bonucl eoty In oSk L i t st 1Lau :Qhsthe F - m na
si de of th%egﬁfﬁgF,Qggnéﬁé1§Q§gcg§gdq?6%§£§g%d§%a% C?S?%lggﬁégsfﬁhﬁi In the
net hod of t@pN%%e?%leanention, can be cleaved with an endonucl ease, and
can be'use& to efféct d strand di spl acenent reaction. As used herein,

3' -termnal side refers to_a
(5 a

chimeric oligonucleotide primer for

10 detecting a gonococcus having a nucleotide sequence of one
selected from the group consisting of SEQ ID NOS:38-63, 164
and 165;

(6) a chimeric oligonucleotide primer for
detecting HBV having a nucleotide sequence of one selected

15 from the group consisting of SEQ ID NOS:71-78;

(7) a chimeric oligonucleotide ©primer for
detecting HIV having a nucleotide sequence of one selected
from the group consisting of SEQ ID NOS:95-103;

(8) a chimeric oligonucleotide primer for

20 detecting Staphylococcus aureus having a nucleotide
sequence of one selected from the group consisting of SEQ

ID NOS:108-117;
(9) a chimeric oligonucleotide primer for

detecting a mycoplasma having a nucleotide sequence of one

25 selected from the group consisting of SEQ ID NOS:139-146;



5 portion fromthe center to the 3" -termnus of a nucleic acid such as a
primer. Likewise, 5 -termnal side refers to a portion fromthe center to
the 5° termnus of a nucleic acid. The chineric oligonucleotide priner is
one that 10 contains a ribonucleotide as well as at |east one selected from
the group consisting of a deoxyribonucl ed#di de and a nucl eoti de anal og. Such
primers also include an oligoribonucleotide prinmer that contains an

unnodi fied ribonucl eotide and/or a nodified ribonucleotide. 15 The chineric
ol i gonucl eotide priner used in the nethod of the present invention is one
that has a antl eoti de sequence substantially conplenentary to a part of the
nucl eoti de sequence of a nucleic acid as a tenplate. It can contribute to

extensi on of a DNA st {l0nd uademﬁﬂhéxﬂu“thD@oHﬁ@ﬂeoEﬂﬁéher hdr & for
ri bonucl eotide is positioned at the 3 -term nus or on the -term nal side

of the chi nerdectaligomen entidey FHIr[tRfleJﬁE‘d@rééP?Jeﬂée Uslabdy Q@Pé&l{’@&' such

that it is conplenmentary to a portion upstrean1 the region to

anplified, i dre g%d%ﬁtddefg%f%gtdft ence.
corresponding to a region to 19 be anp |ed |n a nucleic acid as a

tsggglaﬁ%:g" ﬁseaﬁ:eg Eﬁgﬂeotl ;ﬁ‘ sgﬂﬁ%nce Otaflm%e easnenealt ar\ye%ucl eOtesldaates
tenpl ate u §¥ggé0ﬁog %k? nsguge%ﬁtﬁﬁégﬁﬁchhperl%)ol| onucleo ng
pri mer use |n t od eSe iCorf ey THR FE/GT mor e
virus, the ©primer being selected from the group
consisting of:
(1) a probe for detecting Mycobacterium

10 tuberculosis selected from a region containing a nucleotide
sequence of one selected from the group consisting of SEQ
ID NOS:11, 12 and 172;

(2) a probe for detecting HCV selected from a
region containing a nucleotide sequence of one selected

15 from the group consisting of SEQ ID NOS:87 and 92;

(3) a probe for detecting a chlam?dia selected
from a region containing a nucleotide sequence of one
selected from the group consisting of SEQ ID NOS:128, 136
and 168;

20 (4) a probe for detecting a Mycobacterium avium
complex selected from a region containing a nucleotide
sequence of one selected from the group consisting of SEQ
ID NOS:32 and 33;

(5) a probe for detecting a gonococcus selected

25 from a region containing a nucleotide sequence of one



nodi fied ribonucl eotide. A ribonucleotide nay be an unnodified

ri bonucl eotide and/ or a nodified ribonucl eotide that can be positioned at
the 3 -termnus or on the 3 10 term nal side of a chineric oligonucleotide
primer and that is recognized by or cleaved with an endonucl ease. The

ri bonucl eotides include both of the unnodbfied ribonucleotide and the

nodi fied ribonucl eoti de as descri bed above. An unnodified ribonucleotide, a
nodi fied 15 ribonucl eotide or a conbi nation thereof can be used for the
chimeric oligonucleotide primer of the present invention as long as it does
not abol i stealectfamctiian tie tdwoys i cmtsifxaples SEQ tie Noxlid4-esk;

ri bonucl eotides include, but are not limted to, an (a-S) ribonucleotide in
whi ch the oxygen 20 at®m hoykbds fthe piasémﬁtra%gﬁgvp dS1depiacedohy A

sul fur atom and a ribonucleotide in which the hydroxy group at the

2-posi ti on Mgildie Ebhesenisgr epl aced by iaeTeLAgXYnGEOWE  FHE! hetymig gt he
chineric oligonucleotide prinmer used in the nethod of the present 1nvention
may contai rf @ HUGRAL d& il Og Pro Oty SRS Ae ST, 1s. one or

20 nore nucl eoti de anal ogs) can be contained in the chimeric

ol i goryucl eoti de pri nmeryof St S i i.qn. as-1{,0 s..the ftunction of
t he pﬁjmer for effectq7n)g % ooyrfegrggté‘ e%vt:ér%qlg% rgg{ét in%nlaefcrtoen%et ﬁgom a
3'-termnu . Lhe Lon. 5 _DNA pol.ynmerase is not abolished. Plura
types of tﬁggﬁﬁk e8§ﬁ§%9§ﬁ§%03§ 8gﬁl§§%& &d ??ﬁ%ﬁﬁﬁﬁné?foﬂ?e %E?iﬁ t he
nucl eoti de anal Qgs that can be uysed include, but are not |imted to,

deoxyi nosi r%orl{luc SotIFe’P FERTEEY O%(ﬁ%g)ot@dé\],osé @0 And Bdicl eot i de
anal og having a nDdifi%d 10 bage such as 7-deazaquani ne, a nucl eoti de
anal og having a ribos®’de? i PaPPFe Hotd RESFE kY EGAPR¥LRBPECUShAUAAYfer i C
ol i gonucl eotides used in the present invention may_contain
deoxynucl eSELFEL S iFAMA HRTHIR SPNRaENERE | AeNHAAPOGE dRavietyonss aifs

nodi fications such as addition of |abeled 15 conpounds as |ong as they
retaitf t he oREnciSARREed G83®r ithed FmwR. CPRBbEBbNEL iodn RO al Budlosatlilde
analog into a prinmer is effective for suppressing the formation of

hi ghor der &nfudtl@ie of the primer itself and stabilization of 20 annealing
formation with the tenplate. A ribonucl eotide may be incorporated into a
primer for the sane pg@ipaseprdbéhdogh deatdctimet a ningodplatmal is@liedthel
present invention, a nodified ribonucleotide such as (a-S) ribonucl eoti de

can be preffecabl § usegiom erderaitrompy ewenhutbeotigest sequecs hes 25 oplel mer
by a non-specific endonucl ease (RNase). Such a

selected from the group consisting of SEQ ID NOS:147-149;
15 and
(10) a probe for detecting MRSA selected from a
region containing a nucleotide sequence of one selected
from the group consisting of SEQ ID NOS:156 and 157.
The sixth aspect of the present invention relates
20 to a kit used for the method for detecting a pathogenic
microorganism and/or a virus of the third aspect, which
contains the chimeric oligonucleotide primer of the ninth
aspect. |
The kit of the sixth aspect may further contain

25 the probe of the fifth aspect.



21 chineric oligonucleotide primer containing a nodified ribonucl eotide can
be produced by using, for exanple, an (a-S) ribonucl eotide triphosphat e,
which is prepared by a nmethod using a sul furation reaction reagent (den
Research) 5 as described in United States Patent No. 5,003,097, or a 2
OMe- RNA- CE phosphorani di te reagent (d enl®esearch). A chimeric

ol i gonucl eotide priner that can be used in the anplification nethod of the
present invention nay be designed to contain a nodified ribonucl eotide that
10 confers resistance to the cleavage with an endonucl ease. Such a priner
is useful in that one can control the. cleavage site with an endonucl ease
during anplification reaction steps. The length of the chineric

ol i gonucl e®riigd preamripti arsed iDrawiegset hod of the present invention is
not specifically limted, but is preferably about 12 nucl eotides to about
100 nucl eoti des, nor &iprnafeerhbly abdiitgufe nsisbedhdy dedet pdy@dr AGkmide

nucl eotides. It is preferable that the nucl eotide sequence of the chineric
20 ol i gonuejegotdlde-trophidisisant ica IDNAC @R greidsarandla fA sl Ricrdtigl /s a
tenpl ate such that it anneals to the nucleic acid as the tenpl ate under
reactison cend hicdtpdeEd thE@iVdMR ieRndiiks .2 sequence recogni zed by an
endonucl ease, which is utilized in a step as descri bed bel ow, at the
3'-terminus 25 or ongihe, 3 -termpal 5si dgart 23n6Q5ngXamPle, @A1-time

ol i gonucl eoti de having "a structure represented by thé foll ow ng general
formula ca i 0t henRNA- LS : t t Jdnv j on as
a priner, Eﬁgﬁbug% |t%F§ %gt in?éﬁ%ggﬁ%o %ﬁ%??gtgéhén%%%%gﬁﬁ?i&tgn??%%:
Gener al fog_[?{lh%:d %f-(yﬂ% 'Egc'e%'g%'t?’lin(v%htﬂ%ni.m eger of 1.1 or more; b: an

i nt eger of or nore; c. or an‘integer of 1 or nore; dN

deoxyri bonucl eoti de aEnd/ Qr_ nycl eoti_de_anal og; N .unrmNg'hfi ed ribonuc| F:‘Loti de
10 and/ or nodified ri'bAIE edt i, a\/\hgf'%ﬁlﬁesosr%owdfngd n %%r%%?/ 5
replﬁzﬁd by Ns, and the nucleotide at the 3'term nus n? be:pndified such

t hat tenﬁ%&?QﬁO qQuss1lp that represents the results o sStorage

stability tests of the reagents used for the method of the
present invention.

Figure 4 is a figure showing the autoradiography
that represents the results of storage_stability tests of

15 the reagents used for the method of the present invention.

Figure 5 1is a figure showing the agarose gel
electrophoresis that represents the results of storage
stability tests of the reagents used for the method of the
present invenfion.

20 Figure 6 is a figure showing the agarose gel
electrophoresis that represents the results of storage
stability tests of the reagents used for the method of the
present invention.

Figure 7 is a figure showing the agarose gel

25 electrophoresis of DNA fragments amplified according to the



term nus by the action of the DNA pol ynerase does not take place). 15 The
chineric oligonucleotide prinmer used in the present invention has a
structure in which an endonucl ease recogni zes or cleaves a DNA strand
extended fromthe priner using a DNA pol ynerase (a priner-extended strand)
at a site' that contains a ribonucl eotidé/ which ribonucl eotide being 20
positioned at the 3'-termnus or on the 3 -termnal side of the chineric

ol i gonucl eotide prinmer. Although it is not intended to limt the present

i nvention, for exanple, when an RNase H acts on a doubl e-stranded DNA
gener at ed metdadckermdi ridvea MNSdrtomravegttiiner.i ¢ ol i gonucl eoti de priner 25
represented by the general fornula that has been anneal ed 23 to a nucleic
acid as a tenplate, the chineric oligonucleotide priner is cleaved at the
ri bonucl eoti de portion. A double-stranded DNA in which a nick is introduced
bet ween t h®edldidendeaatdide i e tanrd rhen®NAD strand synthesized by the
extension is then generated. Then, a strand di splacenent reaction with a

DNA pol ymer ase proceegs fugunthgepbcked git@eckh¥SpoanY1eR 8L C (a1s0
ol i gonucl eotide prinmer that can be used to extend a nucleic acid strand

f t 3 i fLkh i t ; Lt
rom tshe 3'prtririAdius: Of akhg HN)BE%efé gl cgan %C’Lloeﬁlge;’ecgf%bgﬁgn the

endonucl ease, and with which a pol ynerase can e

di spl acenen ct C be_us ' e hod_of .t he present invention.
Furthernnre%gﬁﬁg éhgﬂ%yﬁg o??go%%c gg%pdeﬁﬁériﬁegsd%ﬁx f&?%ﬁ%Sent i"MFent i on

i ncl ude on @Q%%i ' -term.nu |s.nnqif'ed ch 15 that extension by the
action of the ﬁé&%ﬁ%&ggég%ﬁan& © ug%é p&%fe,egﬁﬁl ef@@ﬁsi@ﬁvﬁﬁﬁbs
pl ace from '. tern nus .generated upon cleavage b %Ee endonucl eagse. In
addi tion, g%gr%&ﬁgt’ercyséjcf&gﬁde gbearme{H”l RRA By ‘?a@é § Basen@cdde®on t he
5'-termnal, side of the 2Q chineric okigonﬁéleotide primer. Such RNA
pol yner ased "AFECERERSYi fitRE by IP9X BBRGHhEPSLESENd 235 RNENBERYRer dse.
The ggineric oliggnucleotide prinmer can be synthesized to have desired
nucl é8t i de J88FYEACENYSIIREL 1A BRHAPEe, 2t HeoBYEi g pepaRe Fifithegiszerf r om
Applied 25 Biosystens Inc. (ABlI) according to a phosphoram dite nethod.
deazaguanosine and a deoxyribonucleotide analog such as
deoxyinosine nucleotide.
As used herein, a ribonucleotide (also referred
to as an N) refers to a nucleotide of which the sugar
15 portion is composed of D-ribose. The ribonucleotides
include ones having adenine, cytosine, guanine or uracil as
the base portion. The ribonucleotides also include modified
ribonucleotides such as a modified ribonucleotide in which
the oxygen atom of the phosphate group at the a-position is
20 replaced by a sulfur atom (also referred to as an (a-S)
ribonucleotide or an («-S) N) or other derivatives.
The chimeric oligonucleotide primers used in the
present invention include any chimeric oligonucleotide

primer that has a ribonucleotide being positioned at the

25 3'-terminus or on the 3'-terminal side of the primer, can



24 Alternatively, any nmethods including a phosphate triester method, an

H phosphonat e net hod and a t hi ophosphonate nethod may be used to synthesize
the chimeric oligonucleotide priner. 5 An enzynme that can act on a
doubl e- stranded DNA generated by DNA extension fromthe chineric

ol i gonucl eotide prinmer as descri bed abov¥® t hat has been annealed to a
nucleic acid as a tenplate and cl eaves the extended strand to effect a
strand di spl acenent reaction 10 nay be used. That is, it is an enzyne that
can generate a nick in the chineric oligonucleotide primer portjon of the
doubl e- st r RedatbedNA: 0 ER¥EBNEs sofnEheuchehdestirad dan e uselhed ofe
present invention include, but are not limted to, ribonucl eases. Anong

t hese, endthebpmeskessénMefRiase tinHpet kdeaxyeds wathaanRRAdporicileasel a
doubl e- stranded nucl ei c acid conposed of a DNA and an RNA can be preferably
used. Any enboruaal pasesthatohasffeke abevreamentiiespédceauenti ticestdan.be
preferably used in the present invention, including nesophilic and
heat - r esi st ant ones. akoruexanereian, RNEsechidaflr omie coéferan tme ased
for a reaction at about 50C to about 70C in the nethod of the present

i nventsi on E@r@@%ﬁr i esh behew ddhtfew@npbessheA Beater@Shas antf ra bamnddledase can
be preferably used in the nethod of the present invention. Exanples of the

heat - resi stanyy rdRonued egsgsigarwhi ofy kahi e, ps efes all ya Usgddengleifdes but
are not limted 25
to a portion from the center to the 5' terminus of a
nucleic acid.
The chimeric oligonucleotide primer is one that

10 contains a ribonucleotide as well as at least one selected
from the group consisting of a deoxyribonucleotide and a
nucleotide analog. Such primers also include an
oligoribonucleotide ﬁrimer that contains an unmodified
ribonucleotide and/or a modified ribonucleotide.

15 The chimeric oligonucleotide primer used in the
method of the present invention is one that has a
nucleotide sequence substantially complementary.to a part
of the nucleotide sequence of a nucleic acid as a template.
It can contribute to extension of a DNA strand under

20 conditions used. Furthermore, a ribonucleotide is
positioned at the 3'-terminus or on the 3'—te;minal side of
the chimeric oligonucleotide primer. The primer is usually
designed such that it is complementary to a portion
upstream of the region to be amplified, that is, a portion

25 3' to the nucleotide sequence corresponding to a region to



to, a commercially avail able ribonucl ease, Hybri daseTM Ther nost abl e RNase H
(Epi center Technologies) as well as an RNase H froma thernophilic
bacterium of the genus Bacillus, a bacterium of the genus Thernus, a
bacterium of the genus 5 Pyrococcus, a bacterium of the genus Thernotoga, a
bacterium of the genus Archaeogl obus, a bacterium of the genus

Met hanococcus, a bacterium of the genus Thernococcus or the |ike.
Furthernore, both of naturally occurring ribonucl eases and vari ants can be
preferably used. 10 The RNase His not limted to a specific one as |ong as
it can be imedanpliheedetimodaohudieigr esend iasvent templEce .exahpl ersade
RNase H may be derived fromvarious viruses, phages, prokaryotes or

eukar yot es.hdreinpy "ze siddtemta a6y wanp IRMese: 24 yormuc Maotal dedRMesgudhce'he 15
cellular RNase His exenplified by Escherichia coli RNase H and the viral
RNase H i s neeerpld fhedl Syt Hiy- dcheaeeHthhpedn dnmeal Itorat ypa ldd RNase
H can be used in the nethod of the present invention. For exanple, RNase H

from Escherdegfyia telind<y fRMase Il lcdipmdhaciard um of the 20 genus
Pyrococcus, a bacterium of the genus Archaeogl obus or a bacterium of the

genus gTher mococcus C%ebeckﬁ’{rﬁéﬁ{é‘bloiiﬁ%ﬁﬂcl@o‘tkﬂﬁét dr iHdAt 1,884 1RE the

efficiency of the cleavage reaction wth an endonucl ease such as RNase H

used in th@ne@glt d, ef (the g?eﬁéﬁgﬁﬁhgfe%\é‘i%ﬁf %ya#ié%xnd?&%‘dwg nI&[I’}% he

nucl eoti de sequence arou e term nus of the priner and uence
the amplifi_cat.i ffi.ci ency of .the desi,yed . .. Lher.efore, iilis nat.ur a
to design t Ogitlop%ldre}alflgoroﬁlr‘rlecﬁefo&l e RNaAse H useucf:.lQ:f’d:,&sc‘oeusénde1 erbeef n?arf he
term"introduci .a ich% or_."ni.cking" ans _internally cleavi ne, of the
tvo st rand BOH TGhI CLRVTAFARE THET 8hd/ 961 8, Megh T el WOTHE RG] act s
on a hybrid_ doubl e-s&)r anded, nucl ei c aci q\fgo osed of a DNA and ﬁ 30
ri bonucl eoti'@&- coMt aPfi P TR L ePEctiRfRI 3‘31665%%\%% Pke on the -
ri bonucl eoti de-contai ning strand anmong the two strands at the
ri boridkl eotied@igar isdrle OerelfP iMATIsH R PR THisak jidh Primehyd dhat
doubl e- stranded nucl ei c aci d. _
is recognized by or cleaved with an endonuclease. The
ribonucleotides include both of the unmodified
ribonucleotide and the modified ribonucleotide as described
above. An unmodified ribonucleotide, a modified
15 ribonucleotide or a combination thereof can be used for the
chimeric oligonuclectide primer of the present invention as
long as it does not abolish the function of the primer.
Examples of the modified ribonucleotides include, but are
not limited to, an (a-S) ribonucleotide in which the oxygen
20 atom bound to the phosphate group is replaced by a sulfur
atom, and a ribonucleotide in which the hydroxy group at
the 2-position of the ribose is replaced by a methoxy group.
Furthermore, the chimeric oligonucleotide primer used in

the method of the present invention may contain a

25 nucleotide analog or other substances. That 1s, one or



It is known that sone DNA pol yneri ses have an endonucl ease activity such as
an RNase H activity under 15 specific conditions. Such a DNA pol ynerise can
be used in the method of the present invention. In one aspect, the DNA
pol'ynmeri se may be used under conditions that allow the RNase Hactivity to
express, e.g., in the presence of Mi2+. #f this case, the nethod of the
present invention can be 20 conducted w thout the addition bf an RNase H.
Bca DNA pol ynmerise can exhibit an RNase activity in a buffer containing
Mh2+. The above-nentioned aspect is not limted to the use of the Bca DNA
pol yner i seMOHRA TPt ARRTride Rnaked b8k RABWASt 6ORARANgA RNaddeH deinesiy such
as Tth DNA 25 polynerise from Thernus thernophilus can be used in the 27
present i nwdridaniclais,dea iNmew| gfretlagephaseny anvRNisenHaactliorig yasan be
used under conditions under which the RNase H activity is exhibited. 5
dNTPs used ther fhecPCRnorofhethe kerimen xtfore of fdATPRgd @ P,padGiie rmawk dTTP)
can be preferably used as nucl eotide triphosphates that serve as substrates
in the extesxsieorsiceaatdagrt iian theonret iod3 ' +beadthtisoby dWEP amy dpe afsed as a
substrate. The dNTPs may contain a dNTP 10 (deoxyri bonucl eoti de

tri phgsphatoelp apal pgesusb abs 7r@drazaBeIPsnkHi. phosphata ok yBLEP of the | ike
as long as it serves as a substrate for the DNA pol ynerase used. A
derivativenllactiiR ahad cNTRANY0qSRY ibe b nA 14811 Vatimghavidy a
functional group such as a dUTP having an am no 15 group may be cont al ned.
A chi meri ¢ ool ganl SofddIeaRti BBL ichatSethi Npbhedit Mot J8e, PLLEE, Gan be
prepared, for exanple, using a synt hesi zer according to a conventi onal
synt hesi s hod, . i patio : hj rer | i cl eot i mer and
2 Rormal 20081 T gonieT et 5" pr e b ST AR EPREBNE, PR SRR coont
i nvention. _|f activjty o e enz used_may be, decreased | .he
course of thl%ggé?%dn?t%%?%%é@ﬁ%“ga%gqg'?M?ﬁ%¥°%d883188rFn&qqkf¥%%ction
in the method of the 25 2£§sent i nvention. AIHho h it_is.not_ intended to
limit~ 28°FRE present” i nveRtFEHYFoFCex&nglE~%h sBNEL PP oRPELRAeA chi a
coli may be.;urthe added durin reaction in which the RNase H is used.
The added éR2yRE & e saéﬁg thiake conf HFREE IR Ene thea GHigIR TSkt ur e
at the 5 beginning of the reaction, or it nmay be a different enzyme that
exhibits tﬁgl%ﬁémé@@it\}idﬁﬁ. URRSs 11t Hehe ypEe &P héngespépRy ey Ietédiyme to
be added is not limted to a specific one as |long as the addition during

t he reacti 88CFYBVICdestéfrsct s riboRVgd cofddesse am tive ldsttdsts omned ogs

sensitivit& or increase in the amount of anplification product.
aving various modifications such as addition of labeled

15 compounds as long as they retain the functions as described
above.

Incorporation of a nucleotide analog into a
primer is effective for suppressing the formation of ﬁigh—
order structure of the primer itself and stabilization of

20 annealiﬁg formatibn.with the template. A ribonucleotide
may be incorporated into a primer for the same purpose.
Although it is not inténded to limit the present invention,
a modified ribonucleotide such as (a-S) ribonucleotide can
be preferably used in order to prevent the digestion of the

25 primer by a non-specific endonuclease (RNase). Such a



As used herein, a DNA polynerise refers to an enzyne that synthesizes a DNA
strand de novo using a DNA strand as a tenplate. The DNA pol yneri ses

i nclude 15 naturally occurring DNA pol ynmerises and variant enzymes havi ng

t he above-nentioned activity. For exanple, such enzynes include a DNA

pol ymeri se having a strand di spl acenent attivity, a DNA polynerise |acking
a 5 .-i3 exonuclease activity and a DNA pol yneri se having a reverse 20
transcri ptase activity or an endonucl ease activity. As used herein, "a
strand di spl acenent activity" refers to an activity that can effect a
strand di sphdoersnt , dhisdonsglddatdeanppineeed cBbNAaduphigcatd omadi £ied basi s
of the sequence of the nucleic acid as the tenplate while 25 displacing the
DNA st rand tibongicdase ildee caipbemidivced 28ystusng,t hadr haxabger ,anieal ed
to the tenplate strand. In addition, a DNA strand rel eased froma nucleic
acid as a templ)ateiBsngcI&std de 0k r2 ﬁbéFHQtébsmkﬁ%@i‘é bsepgtenred tp as
"a displaced strand" herein. 5 A Dﬂz pol ynerise having a strand

di spl acenenlet3Gld Visihg0R &M GAN RE ASRY: 1 AN LU AT | a1 h BV ol per i se
substantially lacking a 5 --~3" exonucl ease activity can be preferably
used. Any I I i : t j spl 3ﬂﬂ§ ctivi can be
used i5(r61\ theggg\rc%ggr{f?%ier?\s/gﬁlt :ﬂ%\r%t%%(tas%%l%ssr ?J%greélgﬁ qti|O'rs1'cl5f} e Vg%ﬁntdsyo%

pol ymeri se ackingt heir 5 - 3'..ex0 I e tivities rid ved from

t her nophi | ?gebéﬁﬁer%ﬁa?%f)slpﬁlgr&énﬁt?s}%acilél%lg%glscsuc “as P%ascelaﬁ%gis) ‘cal dot enax
(hereinafter referre% to, as B. ca%Land 15 B CHQIus stearoﬁgernnggilé%
(hereinafter referred t 5MaReBICstGLIGN el $ORLAF aRfd MG agrBAt (KFEn
fragnent) of gNﬁégolgnerisg,l,fron1Escherichia coli (E. coli). Both of
mesophi | i c Y8R tEResPEPAAE 1BRALBBI WiFsHicte L ahPBePprRELEEABIN TSP n t he
present invention. 20 B. ca is a thernmophilic bacterium having an opti nal
growt h t enpératif 993 1amRdit tPoconsed nDNA PoriFEeds&ibpanctrics 18gcttddtum i s
known to have a DNAdependent DNA polynmerise activity, an RNA-dependent DNA
pol yér i se caEfie¥st yr 3l $ede e ter dxer FPERBAIGCI M yin SrorBiclexse.
exonucl ease activity and a 3'-.5" exonucl ease activity. 30 The enzynme may
be either &HCBNz§mePPimeri eeb f iafuls dmn gthalt sonececar acomrvombi fde:
protei n produced by using genetic engi neering techniques. The enzyne may be
subj ect ed tdeawdigki catten wiith as sebhdontiolesne diteingnanrpldddidatdonor
insertion by using genetic engineering techniques or other nmeans. Exanples
of such enzgpesionclktdesBcaBEST DNA pol ynerase (Takara Shuzo), which is Bca
DNA pol ynmerase lacking its 5 ~3'" exonucl ease activity. The nucleic acid
(DNA or RNA) used asTaet e@plggihe o0 taeC @ndimed ilc0 J1NQydRNRINYL iidy ¢ HiinRiy My
be prepared or isolated fromany sanple that may contain the nucleic acid.
Al ternmati vekgd t he sampl emggyidge vged el egidasdnt t hevvayedieit ad dnot
anplification reaction according to the present invention. Exanples of the
sanpl es thapetRYita1a9nt al Ant heqnucl siie acigd i nslaEeraby argipt i ted
to, sanples fromorgani snms such as a whole blood, a serum a huffy coat, a
urine, fecggciaoeehelr esphbpahtf |1'6'Odnu%l%§@i%ls Pl A S, addigsue
(e. g., a cancerous tissue or a |ynph node) and a cell culturé’(e. g., a
mammal i an g8l 20 LUlWE O 8o0aCt 8hl Puhtde ld Ur ey SATRLT RN
contain a nucleic acid such as a viroid, a virus, ‘a bacterium a fungi, a
yeast, a p an ani_nal | es suspected tq be contam nat.ed aqr

i nfected mkgﬁka nﬂgﬁgorggﬁﬁéﬁpggc as 2 YrTustor gfgactg??unlf.qu{lQa f ood
chﬁZBI ol O%'J.(:i%lomzl%lfegrc%leaysog bs%ggltslaamlyescotm%itemréa a%:(g/ntt%l na ?’lrlllc req.%m sm

acid as a template such that it anneals to the nucleic acid
as the template under reaction conditions used. The primer
contains a sequence recognized by an endonuclease, which is
utilized in a step as described below, at the 3'-terminus

25 or on the 3'-terminal side.



31 as a soil and a waste water. The sanple nmay be a preparation containing
a nucleic acid obtained by processing the above-nenti oned sanpl es accordi ng
to a known net hod. Exanples of the preparations that can be used in 5 the
present invention include a cell destructjon product or a sanple obtained
by fractionating the product, the nucleit acid in the sanple, or a sanple
in which specific nucleic acid nol ecul es such as nRNAs are enri ched.
Furthernore, a nucleic acid such as a DNA or an RNA obtained anplifying a
10 nucleic acid contained in the sanple using a known thod can be
preferably used. The 6%épa?éﬁm8ﬁecontéPnlnﬁlégﬁ%%?%$%th d JEH”HEJprébared
fromthe above-nentioned materials b u3|n? for exanple sis with a

det er gent , S§6H|C@€93tr|eor{ep%§5§¥é1€iqﬂd%ét{¢?i f9 'L@Wh@ggga§§raéaé§ralﬁll& Kééhch
press, without limtation. In sone cases, it is advantageous to further
process t hbepr ggadat ilon tthepudNPy tshyatheslis ¢ medihdd e of. , tihe casesgndre an
endogenous nucl ease exists). In such cases, the nucleic acid is purified
usi ng a kndwvadtdenhad suelriaerpheddhoenxthr ddt iien nothriorenaigdatoy 1 inde
exchange, gel electrophoresis or density-gradient centrifugation. Wen it
is desiredthe piplsichy anmedlteion:aci d having a sequence derived froman RNA
the nmethod of the 25 present invention may be conducted using, as a

tenpl ate, a 32 cDN&eseriaheFiozeth1@si B0 /INzeWe-s®d—3anscri ption reacti on
that uses the RNA as a tenplate. Any RNA for which one can

(a: an integer of 11 or more; b: an integer of 1 or more;
c: 0 or an integer of 1 or more; dN: deoxyribonucleotide
and/or nucleotide analog; N: unmodified ribonucleotide

10 and/or modified ribonucleotide, wherein some of dNs in dNa
may be replaced by Ns, and the nucleotide at the 3'-
terminus may be modified such that extension from the 3'-
terminus by the action of the DNA polymerase does not take
place). |

15 The chimeric oligonucleotide primer used in the
present invention has a structure in which an endonuclease
recognizes or cleaves a DNA strand extended from the primer
using a DNA polymerase (a primer-extended strand) at a site-
that contains a ribonucleotide, which ribonucleotide being

20 positioned at the 3'-terminus or on the 3'-terminal side of
the chimeric oligonucleotide primer. Although it is not
intended to limit the present invention, for example, when
an RNase H acts on a double-stranded DNA generated by
extending a DNA from a chimeric oligonucleotide primer

25 represented by the general formula that has been annealed



make a primer to be used in a reverse transcription reaction can be applied
to the nmethod of the present 5 invention, including total RNA in a sanple,
RNA nol ecul es such as, nmRNA, tRNA and rRNA as well as specific RNA

nol ecul ar species. A doubl e-stranded DNm%$UCh as a genom c DNA isol ated as
descri bed above or a PCR fragnment, a singfe 10 stranded DNA such as a cDNA
prepared using a reverse transcription reaction froma total RNA or an
MRNA, and a hybrid doubl e strand conposed of DNA and RNA can be preferably
used as a tenplate nucleic acid in the present invention. The

doubl e- st r &ded 2DNAEGHCHE pratt abldf uséd 15eHPLatedenat® i nFhimsmikd
si ngl e-stranded DNAs or w thout such denaturation. Hereinafter, the present
i nventi on Wligmecdestdideedrrangst at$. qBavRse Adt hblef siiamilestbidon and
|l ong-term 20 storage of a reaction reagent for a method for anplifying or
det ecti ng @ardriget. nuclfei cloadile ot nanslask e IR  ilmventiigh Thee rmeiatht i o
reagent according to the present invention can be used for a nethod for
anpl i fyi ng iort rdetuestd roe taweanr gehe nudligionuadied tuslenp@imd rashd ondec HINFer i
25 oligonucl eotide primer, an endonucl ease and a DNA 33 pol ynerase. The
reactison reagemd obyhbReptiesantby nwdid i exteasibe used flosn a geridrect ddr
anplifying a target nucleic acid that can be carried out using two priners,
i.e., a chipmesm,Ca strand displacement reaction with a DNA polymerase
proceeds from the nicked site. Thus, any chimeric
oligonucleotide primer that can be used to extend a nucleic
acid strand from the 3'-terminus of the primer, that can be
10 cleaved with an endonuclease, and with which a DNA
polymerase can effect a strand displacement reaction can be
used in the method of the present invention. Furthermore,
the chimeric oligonucleotide ©primers of the present
invention include one whose 3'-terminus is modified such
15 that extension by the action of the DNA polymerase cannot
take place, and DNA extension takes place from a 3'-
terminus generated upon cleavage by the endonuclease.
In addition, a promoter sequence for an RNA
polymerase may be included on the 5'-terminal side of the
20 chimeric oligonucleotide primer. Such RNA polymerases are
exemplified by T7 RNA polymerase and SP6 RNA polymerase.
The chimeric oligonucleotide ©primer can be
synthesized to have desired nucleotide sequence using, for

example, the 394 type DNA synthesizer from Applied

25 Biosystems Inc. (ABI) according to a phosphoramidite method.



5 oligonucleotide primer that is conplenentary to a nucleic acid as a

tenpl ate and another chineric oligonucleotide priner that is conplenentary
to a displaced strand. One priner binds to a DNA strand as a tenplate to
cause a strand displ acenent reaction, whereas another prinmer binds 10 to a
di spl aced strand rel eased as a result of2é4¢he strand displacenent reaction
to initiate another strand displacenent reaction. It is clear that a
reaction product with one priner can function as a tenplate for another
primer if this aspect is used. Thus, the anount of 15 anplification product
i ncreases Al temativealggr ampnaetasdshe rapiniditingfat baokehplcat et egteases. A
reaction reagent for a nmethod in which a doubl e-stranded DNA as a tenpl ate
and two chinfetHdel,0l isgonusigeispiridtd e mte il Usei exenadh fd o sirdhere
aspect. 20 In the nmethod, although it varies depending on the reaction
condi ti ons pepMdaehi 'ﬁ@gﬁf Rl &Ry Mt PCCWy AR Ade tepl atargxd.ended
strand internedi ates during the extension reactions fromthe priners to

generate a Aouklgratldanded JHuelsi c acid consisting of the synthesized
priner-extendgngS strandspggiﬁb anneal ed each other. The doubl e-stranded

34 nugei c acid has ol gt o Lgonuebgotie ool 0es,al ot gnds: fhen,

reactions of extending co enentary strands conprising stran i'sp enent
can be init e%teq_%tferdom ggw‘téh ofDNgAhe eﬁgéegg%g. A%r%mr equE}l%of td emreeraicé i ons,
an 5 anplification produtt having the priner sequence a ne € S
generated. Furthernore,. if switching of, te hgtes occurs.duyrin t@f
reactions, o&%%&&%%&?ﬁg:?dearwﬂ%ifei% agﬁﬁcg? Plarak?%v%nzhtaﬁat h%és $%kd
above is genergégd agai n. The reaction reagent of the present invention can
10 be used ¥PeadesbtHddef BRCaRIC 3A1Y &S naclEMPLaGsd ¥Rt Ce8APESsdd e step
of using a DNA pol ynerase having a strand di splacenent activity to effect a
tenpl ate sRXCERI reeedRdntol LiIRCY efiplsdtr@ndy dEpPhgCPBaRE| Gredat e
presence of a double-stranded nucleic acid as a tenplate, 15 two chimeric
ol i gdifucl edeivd@eprusast.s st ahti al t yigoapl enskbar $het rhe weslegettieda
sequences of the respective strands and a DNA pol ymerase having a strand
di spl acenemicictinvithe clwongriaerl exerndbeostidandsivnenpbertabar pit dhehe
tenpl ate are synthesized. Tenplate switching of each of

double-stranded DNA. Examples of endonucleases that can be

used in the present invention include, but are not limited

to, ribonucleases. Among these, endoribonuclease H (RNase

15 H) that acts on an RNA portion of a double-stranded nucleic

acid composed of a DNA and an RNA can be preferably used.

Any ribonuclease that has the above-mentioned activities

can be preferably used in the present invention, including

mesophilic and heat-resistant ones. For example, an RNase

20 H from E. coli can be used for a reaction at about 50°C to

about 70°C in the method of the present invention as

described below in Examples. A heat-resistant ribonuclease

can be preferably used in the method of the present

invention. Examples of the heat-resistant ribonucleases

25 which can be preferably used include, but are not limited



20 the priner-extended strands fromthe tenplate to the other
primer-extended strand takes place during the synthesis of the

pri nmer-extended strands. As used herein, a tenplate switching reaction
refers to a reaction in which when corrpl enentary strands 25 are synthesi zed
by strand di spl acenent reactions fromth&> 35 both sides of a

doubl e- stranded nucleic acid, a DNA pol ynerase switches the tenplate and
synt hesi zes a conplenentary strand thereafter using, as a tenplate, the
other conplenmentary strand newy synthesized by another DNA 5 polyrrerase

In other werds, aa teonpherteialdy chavngilabtei onibenerieasea r Hybriigasien which
a doubl e- stranded nucleic acid as a tenplate is treated with priners and a
DNA pol yneTaseroestabg ea Ritarsand! difpplceedreentTeagdniolidgi 0 generedtle asxtanded
strands conplenentary to the tenplate, 10 wherein a DNA pol ynerase t hat
synt hesi zegNze prifrenex etdathagihidnds aetiaraluyn s tidlee yerhes tBengl Atwes from
the original tenplates to the other priner-extended strands during the

synthesi s of ddteemtipnded stié ageisus Thgeahibb| t ¥ Bhcthe i DNAFOIHERIRSa1d O
effect a tenplate switching 15 reaction can be determ ned, for exanple,

accor @ ng 1pg Ae JRld)0d as gséeeweﬁl IefRefeteent@ahugxamEem%te oW,
al though it “is not i ntended to limt the present "i nvention.

pol ymer ase GoRal P o ANt ALl GfdnddIeat EARLEL EoBE | Ol o LeaL] rP?“o‘}:‘UfﬂH@

strand di spI acement 20 reaction can be preferably used for the present

nventi on. o, XA &0 AdAld AN 02 6a (Aol xenase,

5'~3" exon ease activity 1s prefera y useg I n part |cuIa n enzyne

i s conmmerci aII IabI e as BcaBEST DNA as T. . can
al so be 259 repa?e?lf fom Esc’ﬁeglgc a3 col |§M%Fpﬁ§%%§%&%M%d

whi ch contai,ns th ene for, the .en rre ac ording to,the nethod as descrlbed
in Japanesé™ %é}tné’ﬁﬁ Szélflgodfrﬁaﬁ &etpr QLGP Yadi% c?(i;npl i fi cation
met haod usi ng t he react i on r eagent . of the present invention, ol yner in
whi cH% he regions to 15¢ RIS i Bdisr 8otoridditt&d ddtn? FH@Fllfré? lS’é’e %5
generated. The polynmer has a structure in which pI ur al regl ons to be
anplified 3089 epBat Tl iFR1 h&SsaHEedi rbet itdie MeENPE! yREr st e RIS Ved
upon el ectrophoretic analysis of anplification products as 10 | addered
bands. It iisvestsioter edFehatx@melgendiha i BRase Sudkypobyneesived fyarenced
by the region to be anplified, the size of the region, the flanking

regi ons, thenigeiseotiirde esequdragesof puekaghiatss @mla\@@mf@ﬁt-i deltpmiater to
be used, the reaction conditions and the like. 15 The pol yner as descri bed
above cont denseptbienl a egebhslanp R¥Naaepl Hf iced. aFori rxlanBNeset e polBheer i s
useful when detection of a nucleic acid containing a region to be anplified
i s intendeddidecduse RNady bHi disz exdmp la Mwbeasy oEsphebéshiiporoiybrANH sxat | on
usi ng an appropriate 20 probe and generates a intensive signal. The region
to be anpl ifT ethdrtige peLtaDNRNBEEEES iGANeHemPebi fi s do{r anvit-he RuGIsE™®. as a
nmononer by using digestion with a restriction enzyne or the like in

combi nat i orydaner f eabpee 10f bhe tiRJehofr f ornarel iH Yeas de25used! €hC @afd d of
t he present |nvent| on is that the nethod

method of the present invention. For example, RNase HI
from Escherichia coli, or RNase HII from a bacterium of the
20 genus Pyrococcus, a bacterium of the genus Archaeoglobus or
a bacterium of the genus Thermococcus can be preferably
used, without limitation.
The efficiency of the cleavage reaction with an
endonuclease such as RNase H used in the method of the

25 present invention may vary depending ‘on the nucleotide



37 does not require adjusting the tenperature up and down during the
nucl ei ¢ acid synthesis. Thus, the present invention provides a nethod for

i sothermally synthesizing a nucleic acid. Many of conventional nucleic acid
5 anplification nethods require adjusting the tenperature up and down to

di ssociate a target froma synthesized s Pand. These net hods require
speci al reaction equi pnment such as a thermal cycler for this purpose.
However, the nethod of the present invention can be conducted only using
equi pment 10 that can keep a constant tenperature. As described above, the
met hod of tREYSESeRr] fitheor? 'c e e nish e tidte aaridnest e indfdesnaar e.
Preferably, it is conducted by selecting the reaction tenperature and the
st ri ngency thev @mpsudhi aatdtomefEipdendye enhride idepisfech VA nerTherefuieed
and 15 such that the prinmer specifically anneals to a nucleic acid as a
tenpl ate. Altt houglrtiural totdéstendebet opktimal phempredemt tihevdéNasen,Ht he
nmet hod of the present invention can be conducted under high-tenperature
condi tionsusgdusi ng a heat-resi stant enzyne as descri bed above. In
addition, it 20 is preferable to conduct the nethod of the present

invents on at an appr g gl tlesperat ufige f ersufinereatibY ngekainiidly tde
activity of the enzyne used in order to naintain the reaction efficiency at

hi gh | evel »nFhius nothendRaCt /e A04PBY 8k LE£viSg PhREEbabky cahquy A0G L about
80C, 25 nore preferably about 30C to about 75%, nost preferably 38 about

50C to aboyly Z0GRI1RAUGHE dnlget@iRS dePerdidg a7t N&HRAUTE 4458djadd o S

preferable to use a longer prinmer than that for a reaction at a norna

temperat ure Rl Lol Ant il R ILALIANS fRAd ga[%ibla;%%rmpms%*a %f a

tenperature conditions. n exanp ects broug

DNA and a ribonucleotide-containing DNA to selectively
10 cleave the ribonucleotide-containing strand among the two
strands at the ribonucleotide portién, thereby introducing
a nick into the hybrid double-stranded nucleic acid.
It is known that. some DNA polymerases have an
endonuclease activity such as an RNase H activity under
15 specific conditions. Such a DNA polymerase can be used in
the method of the present invention. In one aspect, the
DNA polymerase may be used under conditions that allow the
RNase H activity to express, e.g., in the presence of Mn?*.
In this cése, the method of the present invention can be
20 conducted without the addition of an RNase H. Bca DNA
polymerase can exhibit an RNase activity in a buffer
containing Mn?'. The above-mentioned aspect is not limited
to the use of the Bca DNA polymerase. DNA polymerases that
are known to have an RNase H activity such as Tth DNA

25 polymerase from Thermus thermophilus can be used in the



the el evated reaction tenperature is the solution of a problemof formng
secondary structure of a DNA as a tenplate. The el evated reaction
tenperature enables anplification of a desired nucleic acid even if a
nucleic 10 acid having a high GC content is used as a tenpl ate.
Furthernore, it is simlarly effective i%7anplifying a region of a |long
chain length. Such effect is observed in a range between about 60 by and
about 20 kbp, specifically between about 60 by and about 1500 bp. 15 The
anplification efficiency can be increased by adjusting the reaction

t enper at ur ®rieFeRtc dNFENEE M-t h the GC content of the nucleic acid as the
tenpl ate. For exanple, if a nucleic acid having a | ow GC content is used as
a tenpl ate, the anpl iThivsat iroPNFegotlivore msfse e pmss emt RNasenemdtaryidan be
conducted at 50 to 55C, although the tenperature depends on the chain

| engt h to lbananpki fusddanthddre Toondiltuerod tumelepr i whichUsehef RNAINA H

pol ymeri se having a reverse transcriptase activity (e.g., BcaBEST DNA

pol yneri sehcitivdTyt He rmatied tefd.t he present invention can make the 39
anplification of a nucleic acid froman RNA, which conprises a step of
preparsi ng a cDNA froamaPsRNA R fEVerise bCRNSEr LRI QAkEEaeal Rurke of
conveni ently conducted using only a single enzyne. Alternatively, a product

obt ai ned byazpi, ndgpeadenybypconeictdmp)a sep BE E@Péi:é'lgl? GENAy f r.em an
RNA (i.e., a CDNA~) can be used in the nethod of the present invention as

the DNA aspacheprlialke tﬂbwﬁ&h&@ég thie r&actd oggi %&Hﬁf@é&odlﬂf e

present invention is repeate until it is term nated
extension reaction in the method. 1In addltlon, dUTP may be

used as a substrate. The dNTPs may contain a dNTP
10 (deoxyribonucleotide triphosphate) analog such as 7-deaza-
dGTP, triphosphate of dITP or the like as long as it serves
as a substrate for the DNA polymerase used. A derivative
of a dANTP or a dNTP analog may be used. A derivative
having a functional group such as a dUTP having an amino
15 group may be contained. A chimeric oligonucleotide primer
is used in the method. The primer can be prepared, for

example, using a DNA synthesizer according to a

conventional synthesis method. A combination of the
chimeric oligonucleotide primer and a normal
20 oligonucleotide primer can be used in the method of the

present invention.

If the activity of the -enzyme wused may be
decreased in the course of the reaction, the enzyme can be
further added during thé reaction in the method of the

25 present invention. Although it is not intended to limit



10 appropriate neans, for exanple, by inactivating the enzynme or by

| owering the reaction tenperature, or until the reaction is deprived of one
of the substrates. The nethod for anplifying a nucleic acid of the present
invention can be used for various experipental 15 procedures that utilize
anplification of a nucleic acid includi detection, |abeling and
sequencing of a nucleic acid. Furthernore, the nethod for anplifying a
nucleic acid of the present invention can be used for an in situ 20 nucleic
acid anplification nmethod, a nethod for anplifying a nucleic acid on a
sol i d substhgt eP§6ERNEs ANBRAtARIp, &PTa ﬁﬁ@FFé@ex Riicl &N@sgei § from
anmplification nmethod in which plural regions are sinmultaneously anplified.
The utilizBsicobarérhiiai evdyt d1axt e pfrhehrer na¢ded 28u ek Aod FSPCéﬁfﬁPi i ng a
nucl eic acid of the present 40 invention is about 1000, which nmay be 5-
to 10-f ol dwhiigherthechaRNahat H nia 8eadent i Bral ageefo@ngydle d&2¥ heePtRe The
nucl eic acid anplification nethod of the present invention can be used to
produce ansampl i 4§ catliain Sopteduned with theh rfeaddliiony mbxtheenwad edhiede
sequence of the tenplate nucleic acid. Wen the frequency of error in the
DNA sgnt hepeginnihbe ofetdhed wfadthieorpr eseniti mygnbeon Was fdebatmeneymay

anal yzi ng the nucl eoti de sequences of resulting anplification products, the
frequency ehaer r&h i dHundei @l hEtcatton prosust stabserwed for thie

met hod of the present invention was equivalent to that observed for the

LA- PCR whi F)Bob\%rlﬁgyovwlf t @nke &blnd otanphd f ¥daeAuclLi foacild maitdy higha
fidelity. I'n other words, the nethod of the present invention has fidelity
equi val ent _s%%crilfﬁtc ¥nd hgs 19 Ay AR thbe Jamtihadf (Huldﬁ{%(:{:h@g r2 sl Get

nucl eic acid of the present invention can be conducted by anmplifying the
target nucleic.aci.d di f a sanplsg, euga ni t NUG{8! ind. I'n
this case,b?ﬁglg%giHgéﬁﬁé%yofggﬁ% t%%gefgﬁo nuc eiggac?geto%fgéggﬁw%ied
isn limted.to_a, specific one or, ex | e gi on - r
shorﬁ@r, pF?P@%%%W%thOOBy %RCE%%ﬁgeﬁj}s%e fe%??%égfé%psgﬁgﬁgsvg¥ﬁgf€%tion
of the target nucleic acid. The target nucleic acid in the sanple can be
det ect ed CRINCSH sensitivity by 25 designing the chineric oligonucl eotide

prinmers of the ,
As used herein, a DNA polymerase refers to an

enzyme that synthesizes a DNA strand de novo using a DNA

strand as a template. The DNA polymerases include
15 naturally occurring DNA polymerases and variant enzymes
having the above-mentioned activity. For example, such

enzymes include a DNA polymerase having a strand

displacement activity, a DNA polymerase lacking a 51,37

exonuclease activity and a DNA polymerase having a reverse
20 transcriptase activity or an endonuclease activity.

As used herein, "a strand displacement activity"”
refers to an activity that can effect a strand displacement,
that is, that can proceed DNA duplication on the basis of
the sequence of the nucleic acid as the template while

25 displacing the DNA strand to release the complementary



41 present invention to result in the chain length to be anplified as
descri bed above. In addition, a target nucleic acid can be detected with
nore sensitivity even froma trace amount of 5 a nucleic acid sanple in the
detection nmethod of the present invention by using a reaction buffer
cont ai ning Bicine, Tricine, HEPES, phosphdte or tris as a buffering
conponent and an annealing sol ution containing spermdine or

propyl enediam ne. In this case, the endonucl ease and 10 the DNA pol ynerase
to be used are not |limted to specific ones. For exanple, a conbination of
an RNase HsftmamdEsdiegy i lnds abeehi pnacbdetericumtlod témep jeheissPyaodeccus or a
bacteri um of the genus Archaeogl obus and BcaBEST DNA pol ynerase is

pr ef er abl e.additiiongonsi OBRedtirhatd tdel dbsqpd efevmble nuiltessi ofathg as a
endonucl ease and the DNA pol ynerase nmay vary depending on the types the
enzynes. | nexpdatad caSea rheutanpdsid i otrafdt HespliEeneand ishe eafenndd of
the enzynes added may be adjusted using the increase in detection
sensitivityohad e JRwilacid aanfdcaldreiin20 product as an index. In the
detection nethod of the dUTP may be incorporated as a anplification of a
targets nucl eic acid. gusgfaasyd] phdSisat avilng SaPOSEI G 20 RASddneas due
to anplification p present invention, substrate during Thus, if dUTP is to
prevent fal N t garry- r 42 .con iynat i - i,ng

anplificat iao%ﬁlg(}g:%ctog u%i I[?gzigngcaur% aé)i%l Qﬁgg}dycos?%%%l U%gﬂ]knoa\lm DrIF]r?t hods
for detecti | ei c | us det ect Lon,of r get cleic
aci d. Exanﬁ?%g%gg esuc%&§%€%%§£a$§%luggcggé ction gfﬂg reg%%ﬁ%%ﬁﬁ¥%;uct
havi ng a speci.fi.c_size elegtro oresis, and detection by hybridization
with a proBE P ehéMoPE PEder&& YonSTet-hod i n whi ch nagnetic beads are
used in conbination ¢an be ferably used. Pyrqphosphoric, acid generated
during 10 the step o%ﬂﬁnﬂiﬁﬁ atiBﬁlgpeﬁaﬁgﬁgetq%H@t c aﬁpa na @n&i
converted into_a insoluble sybstance such as a ghesium salt, and then the
turbildi ty FeFPIESREEEGr &F L IXIMYYGRESs OEnt1S5EGhsa e isditibr oni de
is usually used_in the detection by electrophoresis. The 15 hybridi zation
with a proBEamplase (d@reaf coldrhide onvariants of DNA  polymerases

lacking their 5'23' exonuclease activities derived from
thermophilic bacteria of the genus Bacillus such as
Bacillus caldotenax (hereinafter referred to as B. ca) and

15 Bacillus stearothermophilus (hereinafter referred to as B.
st), as well as large fragment (Klenow fragment) of DNA
ﬁolymerase I from Escherichia coli (E. coli). Both of
mesophilic and heat-resistant DNA polymerases can be
preferably used in the present invention.

20 B. ca 1is a thermophilic bacterium having an
optimal growth temperature of about 70°C. Bca DNA
polymerase from this bacterium is known to have a DNA-
dependent DNA polymerase activity, an RNA-dependent DNA
polymerase activity (a reverse transcription activity), a

25 5'-3'" exonuclease activity and a 3'-5' exonuclease activity.



the detection by el ectrophoresis. The probe may be |l abeled with a
radi oi sotope or with a non-radi oactive substance such as biotin or a
fluorescent substance. Additionally, use of a |abeled nucleotide in the
detection step may 20 facilitate the detection of an anplification product
into which the | abel ed nucleotide is incéPporated, or may enhance the
signal for detection utilizing the |abel. A fluorescence pol arization

met hod, fluorescence resonance energy transfer (FRET) or the like can al so
be utilized for 25 the detection. The target nucleic acid can be detected
43 aut omat iT04 | PREYIGuaiBYf iledl B st @nct engyaesubtabftedet £xomornitsy st em
In addition, detection with naked eyes by a hybrid chromatography nethod
can be prefodrighiing lussdirg® réhomuckeonbilrai RNBY opedbe produaedhioyenisi riy

ol i gonucl eoti de probe conposed of .a ribonucl eotide and a

deoxyr i bongenedtiicde, engired excli vg t httohnoguest e | Urhescent yRebsmagcepe
positioned at a distance that results in a quenching state can be used in

the det ect isaivjeetteod 05 hbeipiesenbni BRM i £5. sthetprabecdoesdIQlt i, t
fluorescence. 10 Wen it is annealed to a DNA anplified froma target

nhucl eisc aciaddihabni S epnplieERHAL t opyhe rioke, Fdasei sl digrsts dNgpr obe.
The di stance between the fl uorescent substances on the probe then

i ncreases, teesuligues i Brt NetgBLSShopnof I usy €.of N h rﬁym% i on
reveal s the 15 pF%gence of the targe? nuclei6§§%$§§ I% an s% |s%tsed

in the methadi fak amkikky Bgaa Y %&%F@C”%aQ%ggh%£ E%ﬁe”%th¥FQE%e%a' a

target nucleic acid can be detect onl'y by adding the 'probé tot

Eg?ggk;naghﬁh?k?&yﬁ%&a%éaqgkﬁin%_ﬁggb%ngghO%x%%u%l%%%%°é%&k%%&%§Cein
The nucleic acid (DNA or RNA) used as a template

10 according to the preseﬁt invention may be prepared or
isqlated from any sample that may contain the nucleic acid.
Alternatively, the sample may be used directly in the
nucleic acid amplification reaction according to the
present invention. Examples of the samples that may

15 contain the nucleic acid include, but are not limited to,
samples from organisms such as a whoie blood, a serum, a
buffy coat, a wurine, feces, a cerebrospinal fluid, a
seminal fluid, a saliva, a tissue (e.g., a cancerous tissue

or a lymph node) and a cell culture (e.g., a mammalian cell

20 culture or a bacterial cell culture), samples that contain
a nucleic acid such as a viroid, a virus, a bacterium, a
fungi, a yeast, a plant and an animal, samples suspected to

be contaminated or infected with a microorganism such as a
virus or a bacterium (e.g., a food or a biological

25 formulation), and samples that may contain an organism such



20 tetranet hyl - 6- car boxyr hodam ne (TAMRA), which is a pair of |abels for
FRET, or a conbi nation of 6-carboxyfl uorescein (6-FAM and

4- (4' - di met hyl am nophenyl azo) benzoi ¢ acid (DABCYL), which is a pair of

| abel s for non-FRET, can be preferably used as fluorescent substances for

| abel i ng the 25 probe. 44 The present Bhvention further provides a probe
used in the above-nentioned nethod for detecting a target nucleic acid. The
probe of the present invention is not limted to specific one as long as it
can hybridize to a 5 target nucleic acid anplified using the nucleic acid
anplificatiaon met Bodlof ahde presesite i mesrdn.on uftder sampak hybyi dbeata on
conditions. In view of specific detection of an anplification product, a

- probe that pgrneparmitZes: undentedndingi ons, frorclexiapl eciknowsbteihbase wkil | ed
in the art 10 as being stringent is preferable. The stringent hybridization
condi ti ons pafc-edasiclg hemk igbovmeaxae’l skm j eldsoretid -td &dSknown

Mol ecul ar O oning: A Laboratory Manual 2nd ed., 1989, Cold Spring Harbor

Labor at or y me$pe@ .f i Cakdnplédeost thageteranditdonsciie exgnpli fised by, 15
the follow ng: incubation at a tenperature |ower by about 25C than the Tm

of theg pro ed our, overnjghtd .SSC ... 0.15
M NaCIES, 0. %?Set %r%%ﬁmq&vﬁngg eCJ,Ill l&l—ﬂl%% 0 © \céondtg é‘?‘n}dr?g&&%léés,ﬁ%%@%%rar dt's

(001 a8 SERAP SLRATL B e 0 Y IR DAL !
chove, Y B e 4 PELARERE L JSLLIZtL00, 08, doLeelon of s Lo
Conditionsa%ﬁdtQ%ﬂgéﬁng édgﬁﬂggcﬁkﬁ§§saggtenriched. Furthermore, a
nucleic acid such as a DNA or an RNA obtained amplifying a
10 nucleic acid contained in the sample using a known method
can be preferably used.

The preparation containing a nucleic acid can be
prepared from the above-mentioned materials by using, for
example, lysis with a detergent, sonication,

15 shaking/stirring using glass beads or a French press,
without limitation. In some cases, it is advantageous to
further process the preparation to purify the nucleic acid

(e.g., in case where an endogenous nuclease exists). In

such cases, the nucleic acid is purified using a know

20 method such as phenol extraction, chromatography, ion
exchange, gel electrophoresis or density-gradient
centrifugation.

When it 1is desired to amplify a nucleic acid
having a sequence derived from an RNA, the method of the

25 present invention may be conducted using, as a template, a



25 require the use of equi pnent such as a thermal cycler. The 45 nunber
of prinmers used in the anplification nethod of the present invention can be
one or two, which is less than that used in a conventional nethod. Since
reagents such as dNTPs used for PCR and the |ike can be applied to the 5
met hod of the present invention, the run ?ng cost can be reduced as
conpared with a conventional nethod. Therefore, the nethod of the present

i nvention can be preferably used, for exanple, in a field of genetic test
in which the detection is routinely conducted. The nethod of the 10 present
i nvention SOBYWY degnhhgréacdr WMt 2of T&NCEARl | FTRRSFHHPbEdYuUCTed Gt kPN
shorter tinme than the PCR Therefore, the nethod of the present invention
can be uti [thadd usssa then\ReA @t 2 rtapicd adied sémyi tRNFe fest hdd drorordetast i ng a
gene. 15 As for the reaction reagent for preparing a reaction m xture used
for the netade ofa t beipeesehtd ibhventsed, ime  especinse domoreniion
contained in the reaction m xture can be stored separately. Alternatively,
a prem xed reelattiioon canwhbeh gppirisdd canponért smeahedm x£d 20 t ggetdeart

bef orehand may be prepared for conveni ent operation. In case of such a
reactison reagemtidnl, iindqinefierabtecdd BNRpdne & paeplxpdrRNAl wdl@tdledave
such a conposition that suppresses a reaction that may abolish the

f undament alsylcwnchspn R, PrHRMY  ahdt herRGAI MY | §e23 Ohkgospied £pLE derpypy | Ner
in the solution in view of stability 46 of the reagent.. Although it is
not intended 1k@u1iaH g Rresent invention, the prem xed sol ution
preferably has such a conposition that does not result in polynerization
and/ or degradation of E)Q‘égp'“l‘leﬂ@“cﬁn%hgoﬂtdﬁ' eghlge é?%' ”Er;ge'% i PNHNA

enbodi nent of the net the present rnventrori, for exanple, it Is

f bl e, I LbLy i | vat t f 1.
ggﬁpg:]gnt 210;% lt%l ﬁ%dg?agsmpéaégggéé{ji 8%0:/\"%?%% ;ge%r%qu%fﬁﬁ?rgg’ea%d Siln\%oﬁev—ed in

h | ei [ i ' i h hod_of th 10
vt on. SKECKOGh PUA SSHER (3 ortdod TN | PRES2ERE o 8Ckh 1 nyENEOR | or

cxarml e, a4 Lgast oo aelseled L1 om g, ofoys, ol st ke Oy res
may be excl U0l ¢ duiBTE VA edha™Y comeode” Sl MR TSI " can be
preferably used as a template nucleic acid in the present
invention. The double-stranded DNA can be preferably used
15 after denaturing it into single-stranded DNAs or without
such denaturation.
Hereinafter, the present invention will be
described in detail.
(1) The method for stabilization and long-term
20 storage of a reaction reagent for a method for amplifying
or detecting a target nucleic acid of the present invention
The reaction reagent according to the present
invention can be used for a method for amplifying or

detecting a target nucleic acid using at least one chimeric

25 oligonucleotide primer, an endonuclease and a DNA



15 the reaction reagent used for the nmethod of the present invention can be
stabilized at any tenperature. In addition, the enzynes) (the DNA

pol ynmeri se and/or the RNase H) nay be separated in order to suppress the

i nactivation of the enzynme(s). 20 Thus, the present invention enconpasses

a reaction reagent consisting of two pred xed solutions, i.e., one

contai ning a separated conponent (separated conponents) and anot her
cont ai ni ng ot her conponents. Optionally, the reaction reagent nay consists
of three or nore prem xed 25 sol utions. 47 The above-nenti oned

stabi | i zat podymetrasé.can be utilized as a nethod of |ong-term storage of
the reaction reagent used for the nethod of the present invention. Although
there is no specifi c Thenreatitdnc aragrmitng ft deb pdrersmm tf dmvegrig-oneroan
storage, for exanple, it is preferable to prepare the reaction reagent in a
form consi pki nGeRf tow pambshold. Eor angdlilyiony of thegebi mecileic acid

ol i gonucl eotide priner and a reaction buffer containing the enzyne(s), the

nmagnesi um sakk 286 ke GNRed bhitone iebediotinefrst,ha B0 ,| engHieldRist or age
met hod of the present invention, the reaction buffer preferably contains a

sal t. sAs ugedghanehRotd gealdr GRicenhsat QN dRNerReRAGent s ahi gmfizal ts
i ncluding a buffering conponent, a magnesium salt and a salt for adjusting

ion strength.(e..9..5 P I a The: n i f
cont ai ned Egﬁ? c%% 5% g%%?%%??;te y gg%ﬁg%gd %@%ﬁ%ﬂ?ﬁgQ%ﬁ?%ﬁﬂ%ﬁ%ﬁiﬂ?%ﬁ t he

O B0 Ve AR, SRR 9P Phetlhed TR 3B, one
primer binds to a DNA strand as a template to cause a
strand displacement reaction, whereas another primer binds

10 to a displaced strand released as a result of the strand
displacement reaction to initiate another strand
displacemént reaction. It is clear that a reaction product
with one primer can function as a template for another
primer if this aspect 1s wused. Thus, the amount of

15 amplification product increases in a npn—linear manner as
the amount of the template increases.

A reaction reagent for a méthod in which a
double-stranded DNA as a template and two chimeric
oligonucleotide primers are used exemplifies another aspect.

20 In the method, although it varies depending on the reaction
conditions, switching of templates may occur among the
template-extended strand intermediates during the extension
reactions from the primers to generate a double-stranded
nucleic acid consisting of the synthesized primer-extended

25 strands being annealed each other. The double-stranded



strength that stabilizes the enzynme(s). In this case, the 20 salt
concentration can be optim zed using the nethod as described in Exanple 4.
Al though it is not intended to limt the present invention, for exanple,
the concentration of the salt contained in the reaction buffer containing
the enzynes) is around the final salt concentration upon 25 reaction, for
exanple, 5 tines or less, preferably 3 tines 48 or less, nore preferably
1.5 times or less the final salt concentration upon reaction. The

concentration.may be equal to.or |ower .t.han the fi.nal éﬁ ncentration
upon react PBﬁ;e%)éAlaﬁ‘?éﬂ;%a?tcpé'mﬁ&lci'r?tl& élélctqc?qtll% E? erﬁ%lrc%ségt ot
invention, for exanple, in case of reagti%n systen%in m?ich B a
pol ymer ase €&A§ -an Re FERAFOAPESh&t eFF Ui Of ™Y hECYRNEESA 8ﬁ§e5§155ﬁ§ are
used, the concentration of HEPES—gotassiun1h¥droxide,buffer %?é b%ﬁﬁ?%e
than 0 mM &REPTASERYt G UBIMIIPPEREPEBY GRENIRS P hmRE$9 off 36 120
mVM nore preferably within a range from32 nMto 102 mM |f nmgnesi um
acetat e i sofo beeussifisas agadiignesiAfin 3al ¥esihe AdncEREr A$IHEHAYS be 3For e
than O MM and up to 20 mM preferably within a range from3 nMto 15 nV
nmore 55 prefmplafiiganiohi preaduatgdaivios FheMPEdMET BRIJUENCEoBAs SNEmeacet at e
is to be used for adjusting ion strength, the concentration may be nore
than 0 mM dsd gpnteabked.m\V] Puoetkeabbyew thf n switarigend r ofi 9 empliad 360 mV
nore preferably within a range from100 nMto 317 mMM 20 Optionally, a salt
concent r at beuadj dsirient theagerictdoneh a double-stranded nucleic acid

similar to one that described above is generated again.

The reaction reagent of the present invention can

10 be used for a method for amplifying a nucleic acid that
comprises a step of using a DNA polymerase having a strand
displacement activity to effect a template switching
reaction. In the template switching reaction in the
presence of a double-stranded nucleic acid as a template,

15 two chimeric oligonucleotide primers substantially
complementary to the nucleotide sequences of the respective
strands and a DNA polymerase having a strand displacement
activity, two primer-extended strands complementary to the
template are synthesized. Template switching of each of

20 the primer-extended strands from the template to the other
primer-extended strand takes place during the synthesis of
the primer-extended strands.

As used herein, a template switching reaction

refers to a reaction in which when complementary strands

25 are synthesized by strand displacement reactions from the



is used for adjusting the salt concentration may be included separately. A
chineric oligonucleotide primer solution may contain a salt for adjusting
the salt concentration of a 25 reaction mxture. In this case, a reaction
m xture can be 49 prepared by using two prem xed solutions. If a reagent
for a gene anplification reaction is to B prepared, a primer is usually
dissolved in sterile water of a lowsalt solution (e.g., TE buffer), and a
5 necessary anount thereof is subjected to preparation of a reaction

m xture (see Mol ecular doning, 2nd ed., 14.18). According to the present

i nventi on, bioltd salitdesoneent mat ideubdfe -& tpraeidexed ns@lwiicon aednrt,ai ki ngNzhe
enzynes) can be nade suitable for stabilization of the 10 enzynes) by

incl udi ng, pon yirke aplel Mesw SOEMES ONthd Satémphhed | and COBPAPRALi 9Est hey
reaction nlxture I n anot her emnbodi nent of the | ong-term storage nethod of

the present:om@\i%&teln%,ry tsﬂﬂf—hd eagLionrf820€RL nhS idL 3 f eEpeaRsl stipg of
two separate parts (i.é 5 sol ution of the chineric ollgonucfeotlde

primer ando%h ?ca%to'm?)'leméfnft%rrycg'yx%'n@ rﬁwlﬁﬁ YIRS S TBINeSI4MHal t and

the dNTPs), is preferable”to elevate t nzyme concentrations of the

t b ff t i
hppr obr 1 at 8Py TESTEaBeq ot denh e Sy ¢ %Eﬁgkge‘gwﬁ%é%ﬁ@ S8 and
t he RNa [n_thi t b t d
using the ?&%%OEG “gdgsclf%‘%%%i?#%imJe&a°°”°$ SR ¢ RN
limt the present |nvent|og_ for  exa reactlgn systen1|n

f
whi ch Bca PRAD253P0l e dSd 3%d & %%t$gfr %ﬁ g&&%@F§un§% tthe Dfénus

50 Archaeogl gbus or the genus Thernobcoccus are used, the concentrations of
t he enzyne§°&§WF§@ﬁ€d|h?%%m%ac?|oﬁq&ﬂWQH Grep kcamanib| yaekeVat¥d $6 | ong
as the contained enzynes are not inactivated. 5 In an enbodi nent of a
reaction r E8GEARLRI t IR VRN a SEEERES caPMbEeTeRERTY ERanged depedditeg on
the nucleic acid as the tenplate, a solution for dissolving a primer which
does 1ot cohedeAna priRBR npglyecereee |that acwrofhasiegst i ridre splvdmesT. 10
I n anot her enbodi nent, the dNTPs rather than the chinmeric oligonucleotide
primer nayebéegdpdnﬁtﬂhﬁd@nﬁotheelyommiﬂﬂnsﬁ Bhd saEnp ledeceftomt ithes of
two prem xed solutions may be determ ned taking the stabilities of the
enzynes i nboigansildetatpbateds ths e t beheel giniomes gx thetdekn stthaneizzy me
concentrations) and the salt concentration of the enzynmecontaining prem xed
sol ution ageeidignghleo syiig HyESEf i1endtodndéd ssrpneferathe teigetyt he

concentration rate of the enzyne at above 1 while maintaining the

of the DNA polymerase to effect a template switching

15 reaction can be determined, for example, according to the
method as described in Referential Example 3 bélow,
although it is not intended to limit the present invention.

A DNA polymerase capable. of an effect the

template switching reaction during strand displacement

20 reaction can be preferably used for the present invention.
For example, a variant enzyme of Bca DNA polymerase lacking

a 5'-3'" exonuclease activity is preferably wused 1in
particular. Such an enzyme 1is commercially available as

'BcaBEST DNA polymerase (Takara Shuzo). It can also be

25 prepared from Escherichia coli HB101/pUl205 (FERM BP-3720)



20 concentration rate of the salt at about 1, defining the final
concentration of the enzyne or the salt upon reaction as 1. Preferably, the
ratio of the concentration rate of the enzyme (E) / the concentration rate
of the salt (S) 25 is above 1. The ratio is preferably 100 > E/' S > 1, nore
51 preferably 10 > E/S > 1, nost preferdbly 5 > E/'S > 1. An antiseptic
agent or an antifungal agent nmay be added to a reaction reagent according
to the nmethod of the present invention. A commercially available antiseptic
or 5 antifungal agent can be utilized. Exanples thereof that can be
preferabl y whsedh | oohtaens bttheargemot floirnmitlesl tozysediammazxidey to the

par aoxybenzoic acid as well as derivatives and salts thereof, Thinerosal

and ProQ i metNaidumal lagsdrii®econeeTlapainesr Hatdie art.i Sepsionlagent or the
antifungal 10 agent is determ ned such that the enzyne contained in the

reaction reagent is net imacthygbed G S4OI@98mPNikeAGEEBR. b diRACt I ONn
reagent can be stored for about one nonth or |onger according to the

I ong-term si@nagec REt hadh A5 &  thg Lhesent iﬂhveenb&@@eﬁkn 1 en€asE; a

al t hough there’is no specific |imtation concerning the storage

) i §.50C.9% o 30C
t enpersat ur O)lfyﬁre.re)ﬁ_qw.nmlﬁ é:h% he,d e@%ﬁ%gg?' B dgtg"}g?.r fgghg\é%&p[)%tnh [l

or below. (2) Priner use or the or ctin ogeni c

M O OoLIan LAt ARYy S TS 8EnkDS:BCSCHnd WEIGHOP Al 2L0Y UL 2ol d
in which plural regions to be amplified are repeated in the
same direction. The. polymers are observed upon
electrophoretic analysis of lamplification products as

10 laddered bands. It is considered that the generation of
such polymers is influenced by the region to be amplified,
the size of the «region, the flanking regions, thé
nucleotide sequence of the chimeric oligonucleotide primer
to be used, the reaction conditions and the like.

15 The polymer as described above contains plural
regions fo be amplified. For example, the polymer is
useful when detection of a nucleic acid containing a region
to be amplified 1is intended because it hybridizes to a
number of probes upon hybridization using an appropriate

20 probe and generates a intensive signal. The region to be
amplified or a portioﬁ thereof can be obtained from the
polymer as a monomer by using digestion with a restriction
enzyme or the like in combination.

Cne featufe of the method for amplifying a

25 nucleic acid of the present invention is that thé'method



using a nucleic acid anplification nmethod of the present invention. The

met hod conprises: 25 (a) preparing a reaction mxture by m xing a 52
nucleic acid as a tenplate, a deoxyribonucl eotide triphosphate, a DNA

pol yneri se having a strand di spl acenent tivity, at |east one priner and
an RNase H, wherein the prinmer is a chi ic oligonucleotide primer that is
5 substantially conplenentary to the nucl eoti de sequence of the nucleic
acid as the tenplate and contains a ribonucl eotide as well as at |east one
selected fromthe group consisting of a deoxyribonucl eotide and a

nucl eot i ded8R&l 080Tt FE I PShuSrSUELdBIbet RY JEBIRS IGHidH @t Ubhead wpwn
termnus or on the 3'-termnal side of the priner; (b) anplifying a target
nucl ei ¢ acPHYTrBRY nEDBatPwel ¢he raicd | Grynbesdise f or TAusuf fiks emradant to
generate a reaction product; and (c) detecting the target nucleic acid
anplified iBventdvepprioyidels anmRMAods fvged sadhe rmenglyatseynithestieqi niaa)a
above, the reverse transcription reaction and the nucleic acid

anplifi cat nogleeéact i @anidray be MengucteE | moonenstiepalAl timoobdict isscirbdt
intended to limt the present invention, 20 for exanple, a conbination of
AW Rbase, ahpllYfREase oar AV ISTasey @itk Bedd N p@! yRer irsepeadthee up
preferably used as a conbination of a reverse transcriptase and a strand

di spl aceneahdt WeenDNA polsywtife: dheargihodrbar adaiaehieRd zadl afgathqiucl ei ¢
acid of 25 the present invention can be used to distinguish difference 53

- in a nucl eghkde fRAWIEE Aqdife tHOetaNUELLLE: &¢1 qui Pnbht SsAsReGls 4 he
chinmeric oligonucleotide priner to be used is designed such that the

3 -ter m naknorbhon.eh dher bl WRG ol RN dd ONehioflase ! aidengpRELl iy base

of the target 5 nucleotide sequence 't i ngui shéd. For exanple,” it is

desi gned sgggaégggﬁﬁthxqgggﬁeoao%gngﬁﬁj%%ﬁ%ﬂcQ%5W%§gyt%%i%gﬁéﬁ%ﬂ%mk%ﬁeotide

3'-term nal the primer. | snmatch exi s betwe e“nuc
sequgace OLnkbe i Ll T cBpAn, Syl ATEr AN Lg MRl eadE
docs oL e BLAsR AT g, aTBLLLLCRLL o Broduct. S Senet ahed, 4310 e
single temperature. Preferably, it is conducted by
selecting the reaction temperature and the stringency level
such that non-specific annealing of a primer is reduced and
15 such that the primer specifically anneals to a nucleic acid
as a template. Although it is not intended to limit the
present invention, the method of the present invention can
be conducted under high-temperature conditions by using a
heat-resistant enzyme as described above. In addition, it
20 is preferable to conduct the method of the present
invention ét an appropriate temperature for sufficiently
retaining the activity of the enzyme used in order to
maintain the reaction efficiency at high level. Thus, the
reaction temperature is preferably about 20°C to about 80°C,

25 more preferably about 30°C to about 75°C, most preferably



for an anplification reaction. Information concerning a specific base in a
gene such as a point nutation or a 15 single nucleotide pol ynorphi sm ( SNP)
can be obtai ned using the nmethod. Although it is not intended to limt the
present invention, for exanple, a prinmer for detecting a pathogenic

m croorgani smand/or a virus selected fré% the group 20 consisting of the
follow ng can be preferably used for the nethod for detecting a target
nucleic acid of the present invention: (1) a chinmeric oligonucleotide
prinmer for detectiqg Mycobact eri um tubercul osi s having a nucl eoti de 25
sequence ofabong s¥E) €@t bd fabomt hel §F oeptbonghstitngvafisEQdepsadibDoNGs: 7, 8,
21, 22, 162, 163, 170 and 171; (2) a chineric oligonucleotide prinmer for
detecti ng HB¢ hmnaynge aiset! eofkde ssamefeomlofe one sskeat ddrfgeam dhienayr oup
consi sting of SEQ ID NOS: 15, 16, 81-86 and 5 88-91; (3) a chineric

ol i gonucl eathiathe pthaer for def ecktéagtionhl anydia havirngla rislwotdidere
sequence of one selected fromthe group consisting of SEQ ID NGCS: 17- 20,

121-127, | 8Qxrt3%2u1468 yand £16¥hel0réddtdohhi DBI i codhgosdcl @dd de prdmer for
detecting a Mycobacterium avium conpl ex having a nucl eoti de sequence of one

sel ectsed f MRS t@rQUR- GRS SIHNY OhnSEQANP INCR 252 8t 3) paotlyherd\L
ol i gonucl eoti de prinmer for 15 detecting a gonococcus having a nucl eot’i de

sequence Ok naNeopEvEELEd SR Idle JLANR CONTLSL D0 Ble SERLDiNES: 38- 03, 164

and 165; (6) a chineric oligonucleotide prinmer etecting H aving a
Nos: 71- 78: B ERe po b PR e e e o okt AU i g
nucleotidet%e ence of _%ase! cted fron1tg .grou cog§i%ﬁi%g of ﬁ%g D
NCE: 05 103 S8y Shbeni mer ]t ol T GORET Qot T8 b Her CFUPI8 Hetec
StaphylOCO%%%ii%ggg%ioga%hPQaadgggkggtLﬂ%leic acid even if a nucleic
10 acid having a high GC content is used as a template.
Furthermore, it is similarly effective in amplifying a
region of a long chain length. Such effect is observed in
a range between about 60 bp and about 20 kbp, specifically
between about 60 bp and about 1500 bp.
15 The amplification efficiency can be increased by
adjusting the reaction temperature in accordance with the
GC content of the nucleic acid as the template. For
example, i1f a nucleic acid having a low GC content is used
as a template, the amplification reaction of the present
20 invention can be conducted at 50 to 55°C, although the
temperature depends on the chain length to be amplified and
the Tm value of the primer.
Use of a DNA polymerase having a —reverse

transcriptase activity (e.g., BcaBEST DNA polymerase) in

25 the method of the ©present invention can make the



55 sequence of one selected fromthe group consisting of SEQ ID
NCS: 108-117; (9) a chineric oligonucleotide prinmer for detecting a
mycopl asma having a nucl eoti de sequence of one 5 selected fromthe group
consisting of SEQ I D NOS: 139-146; and (1 % a chinmeric oligonucleotide
primer for detecting MRSA having a nucl eotide sequence of one selected from
the group consisting of SEQ ID NOS:152-155. 10 A probe for detecting a
pat hogeni ¢ m croorgani sm and/ or a virus selected fromthe group consisting
of the follow_ng can be preferably used for the detection nethod of the
present i N8Ry HrA pﬁ%beafoli‘u@b?é‘étl AG LRy c BB edumBIR t udEteEh osi s
selected froma region containing a nucleotide sequence of one sel ected
from the gromPTEsesi & istgrofofSEyarmNas B, CONA dicPri 720 RNA @ prejpr feor
detecting HCV sel ected froma region containing a nucleotide sequence of
one sel ect gda2Gcnigrpicdne gesapiconsi e ngoofveSEONItDYNOSo8duahdd921siiI8) a
probe for detecting a chlanydia selected froma region containing a
nucl eot i de csdgquened nofl eora zsaleact @d Heromattihes Igr,0up pooyictt iokg: 2fneSE@y D
NCS: 128, 136 and | 68;
5 independently conducting a step of preparing a cDNA from an
RNA (i.e., a cDNA) can be used in the method of the present
invention as the DNA as a template.
In each case, the reaction in the method of the
present invention is repeated until it is terminated by
10 appropriate means, for example, by inactivating the enzyme
or by lowering the reaction temperature, or until the
reaction is deprived of one of the substrates.
The method for amplifying a nucleic acid of the
present invention can be used for various experimental
15 procedures that utilize amplification of a nucleic acid
including detection, labeling and sequencing of a nucleic
acid.
Furthermore, the method for amplifying a nucleic
acid of the present invention can be used for an in situ
20 nucleic acid amplification method, a method for amplifying
a nucleic acid on a solid substrate such as a DNA chip, or
a multiplex nucleic acid amplification method in which
plural regions are simultaneously amplified.

The utilization efficiency of the primer in the

25 method for amplifying a nucleic acid of the present



25 (4) a probe for detecting a Mycobacteriumavium 56 conpl ex sel ected
froma region containing a nucleotide sequence of one selected fromthe
group consisting of SEQ ID NOS:32 and 33; (5) a probe for detecting a
gonococcus selected 5 froma region containing a nucl eoti de sequence of one
sel ected fromthe group consisting of SEQOID NOS: 64-68; (6) a probe for
detecting HBV selected froma region containing a nucl eoti de sequence of
one selected fromthe group consisting of SEQID NGS:79 and 80; 10 (7) a
probe for detecting H'V selected froma region containing a nucl eotide
sequence ofirorentsiedreci edabis @t 10€%gr eHPcEORS S blen -0ft SEQ 43 INOG; P4 and

| 05; (8) a probe for detecting Staphylococcus aureus selected froma region

cont ai ni ng wharaled iide 5 epsnge: nalb ntehsel Acdied § o tirg gr oup
consisting of SEQ ID NOS: 118 and 119; (9) a probe for detecting a

nycopl asma sel ected fim auAadien geakal ainPgieieaehsﬁtiﬂstﬁsaue&fe e ONE-
sel ected fromthe group consisting of SEQ ID NCS: 147-149;
present invention can be used to produce an amplification
5 product with high fidelity to the nucleotide sequence of
the template nucleic acid. When the frequency of error in
the DNA synthesis in the method of the present invention
was determined by analyzing the nucleotide sequences of
resulting amplification products, the frequency of error
10 found in amplification products observed for the method of
the present invention was equivalent to that observed for
the LA-PCR which is known to be able to amplify a nucleic
acid with high fidelity. In other words, the method of the
present invention has fidelity equivalent to that of the
15 LA-PCR.

The method for detecting a target nucleic acid of
the present invention can be conducted by amplifying the
target nucleic acid directly from a sample containing the
.nucleic acid. In this case, the chain length of the target

20 nucleic acid to be amplified is not limited to a specific
one. For example, a region of 200 bp or shorter,
preferably 150 bp or shorter is effective  for sensitive
detection of the target nucleic acid. The target nucleic

acid in the sample can be detected with high sensitivity by

25 designing the chimeric oligonucleotide primers of the



20 and (10) a probe for detecting MRSA selected froma region containing a
nucl eoti de sequence of one selected fromthe group consisting of SEQ ID
NCS: 156 and 157. (3) Kit of the present invention 25 The kit of the present
i nvention contains the 57 chinmeric oligonucleotide primer and/or the
probe as described in (2) above. The preé&nt invention provides a kit used
for the method for anplifying a nucleic acid or the nethod for detecting a
nucleic acid of the present 5 invention. In one enbodinent, the kit is in a
packaged form and contains instructions regarding the use of a DNA

pol ymeri se parecbeant enduantlieaseto n r@sstlitandndi S acdrdmt deagthonto AHda t

that contains a DNA pol ynerise having a strand di spl acenent activity, an
endonucl easenpldfd eal ugf forisckl et aboster.and di spl acenent reaction is
preferably used for the method of the present invention. Alternatively, a
comrerci al l'y avai |l able, DNAQIGI N | s¢ heyt§gta steasdcdi sphiacemamt adivity
. and/ or endonucl ease may be sel ected and used according to the instructions. .

Addi tional lgst dhedla kit ot COM & @ # Lagest fs%maare\fee%e aldcRAICI Pt i on
reaction that is used when an RNA is used as a tenplate. The DNA pol yneri se

can be sel ect gﬁcﬁéﬁ@ t he; @N'As YOI Seg 0 BerUsedohn 4 @h&ﬁgsff‘t the

i nvention as descri bed a ove. e endonucl ease can be selecte omthe

endonucl Cobrestne 20; JesGl | B d E];Lre1§he byf.ter;Lar StEAN ARl %%ﬁ‘éj;

reaction y contain a reéac contalnlng Bicine, Tricine

phosphat e Iy t.ris a buffe conpone and_an annealln I

Furt her mor & %HeE” kiaf %ﬁf“%on%{g?gs ¥ ac]:ede?&yrtl Bgmﬁs[e i engerrlalg
deoxynucleotlde 25 tr hate anal o "l nstr ctlons are .nt ed
Tartor s deCOTPDRERta HUA hoR GrTSBgd o ki T ion gont s MR aHG Ry | ng
a reagent solution for a strand di_spl acenent reaction, reconmended reaction
condi ti ons 9FnPEPRYI¢RRA1NS. | ndit UERI BnSaSKel Jde aRNARBEFLERFEN afshual
in a formof a panphlet or a |leaflet, a | abel stuck to the kit, and
descﬂ#btioﬁhﬁ1é) R YBREA 27 Fﬁebﬁaéﬁaﬁbfﬁﬁht%Qﬁlhgm%h@dk¢P speeific
instructions also include information disclosed or provided through

el ect roni c omedi-a sUtHr asxamP Yent enecomngheoki tofused fBNashe Hetiroth f or
detecting a target nucleic acid may contain, in addition to the

i nstructi ofsclued itdhd ar exgent a(ba@ﬂqﬁidmceiibhereanuSoﬁyracohbnsrb¢ a

ol i gonucl eotide prinmer suitable for anplification of the target nucleic
acid or a beagertiumor ofhe tihet ectenmz 12 rath atelogy lampls f iaed! t BopBESTUCIDAAC aci d
(e.g., a probe). A kit containing, as a conponent, a reaction reagent

const ruct eghodGarerdisrg e tpeereikhpdef or siabiils zaddryt derddnaHaar medteor age
of a reaction reagent of the present invention can be preferably used.

Furt hey nor ereifieadile @hi2@ 0Fe thice eefonuteRideO R nFRY: HeO MNA A yieddRiec acid
that serves as an internal control (1. C) for judging false negative.

Al though i tma'yS Woty | REBBARENEO0 dr Miet RGpREESQY LAYSRELON, BN g¥eRplary
kit contains chineric oligonucleotide primers having nucleotlde sequences

of SEQ 25 RN D @b de/ile i Sh PEEDEnEOLH§ECd Y MCOBAGLAE! WP the

enzymes added may be adjusted using the increase in
detection sensitivity or the amount of amplification
20 product as an index.

In the detection method of the present invention,
dUTp may be incorporated as a substrate during
amplification of a target nucleic acid. Thus, i1f dUTP is
used as a substrate, it 1is possible to prevent false

25 positives due to amplification product carry-over



59 tubercul osis having a nucl eoti de sequence of SEQ ID NO:172, a plasmd
containing the nucl eotide sequence of SEQ ID NO: 169 as an internal control,
and a probe for detecting the internal control having a nucl eotide sequence
of SEQID 5 NO:173. Another exenplary kit for detecting a pathogenic

m croorgani smand/or a virus may contain®dn internal control simlarly.
Exanpl es The foll owi ng Exanples illustrate the present 10 invention in nore
detail, but are not to be construed to limt the scope thereof. Referential
Exanmple 1 (1) A unit value of a heat-resistant RNase H used for the nethod
of the presontamiverttiorn byaslegalasiiing eddst figaftgldrowsrodnang oft igalai(vgd) or
pol y(dT) (both from Amersham Pharmaci a Bi otech) was dissolved in 1 m of 40
mM t ri s- HClirgatd 17 NAg lyaatsdidaisey (UNEV.EDTA to prepare a poly(rA) solution
and a poly(dT) solution. 20 The poly(rA) solution (to a final concentration
of 20 ug/ m) and the Knawy cdhBthealsutfican dette ct ifignal neariednt reatiidorcaof 0
ug/m) were then added to 40 nMtris HC1 (pH 7.7) containing 4 mM \gd 2, 1

mM DTT, 0. QR3¢ BA adehk&or pbiycerob. tHigdd xtudle Masa¢eact edxamp3ée fof 10
25 minutes and then cooled to 4C at prepare a poly(rA)

5 such methods include detection of a reaction product having
a specific size by electrophoresis, ~and detection by
hybridization with a probe. Furthermore, a detection
method in which magnetic beads are used in combination can
be preferably used. Pyrophosphoric acid generated during

10 the step of amplificétion of a target nucleic acid may be
converted into a insoluble substance such as a magnesium
salt, aﬁd then the turbidity may be measured. A
fluofescent substance such as ethidium bromide is usually
used in the detection by electrophoresis. The
15 hybridization with a probe may be used in combination with
the detection by electrophoresis. The probe may be labeled
with a radioisotope or with a non-radiocactive substance
such as biotin or a fluorescent substance. Additionally,
use of a labeled nucleotide in the detection step may
20 facilitate the detection of an amplification product into
which the labeled nucleotide is incorporated, or may
enhance the signal for detection utilizing the 1label. A
fluorescence polarization method, fluorescence resonance
energy transfer (FRET) or the like can also be utilized for

25 the detection. The target nucleic acid can be detected



60 pol y(dT) solution. 1 ul of an appropriately diluted enzyne sol ution
added to 100 ul of the poly(rA) -poly(dT) solution. The m xture was reacted
10 minutes. 10 ul of 0.5 M EDTA was added thereto to term nate
the 5 reaction. Absorbance at 260 nm was,then neasured. As a control,

of 0.5 M EDTA was added to the reaction nixture, the resulting m xture

at 40C for

reacted at

40C for 10 m nutes, and the absorbance was then neasured. A

val ue (difference in absorbance) was obtained by subtracting the 10
absorbance for the control fromthe absorbance for the reaction jn the

absence of FSPRMALHARLLY h@cof¥entidiedn BY ntenebrraeirel easet¥raie he
pol y(rA)-poly(dT) hybrid by the enzymatic reaction was determ ned on the

basi s of tKetdIFirensesSiemabsdib

was

10 ul
was

Lt Undetect Dp f WiEhc & akedA®hance

x Reaction Volunme (m)] / 0.0152 x (110 / 100) x Dilution Rate Referenti al
Exanpl e 2: bBr epdrvdttioh oifr RN aphy RMGSwH amedacomidinap b used present
i nvention was prepared according to the nethod as described 20 in WO
02/ 22831. Specifical |13y, HEepherdlentaidol | (RN¥Qontpmarg, celt s averéiowgtig ed
and an RNase H of interest was prepared fromthe cells as follows. (1)
Pol ypept i deliaydmgs IkNasieleH pedbei topmersededo f r am Pys@oockars: fde | aads 25
Escherichia coli JMLO9 transfornmed with a plasmd

10

15

20

25

deoxyribonucleotide, labeled with two or more fluorescent
substances positioned at a distance that results in a
quenching state can be used in the detection method of the
present invention. The probe does not emit fluorescence.
When 1t 1is annealed to a DNA amplified from a target
nucleic acid that is complementary to the probe, RNase H
digests the probe. | The distance between the fluorescent
substances on the probe then increases, resulting in the
emission of fluorescence. Thus, the emission reveals the
presence of the target nucleic acid. If an RNase H is used
in the method for amplifying a nucleic acid of the present
invention, a target nucleic acid can be detected only by
adding the probe to the reaction mixture. For example, a
combination of 6-carboxyfluorescein (6-FAM) and N,N,N',N'-
tetramethyl-6-carboxyrhodamine (TAMRA), which is a pair of
labels for FRET, or a combination of 6-carboxyfluorescein
(6-FAM) and 4-(4'-dimethylaminophenylazo)benzoic acid
(DABCYL), which is a pair of labels for non-FRET, can be
preferably used as fluorescent substances for labeling the

probe.



61 pPFU220 whi ch contains a DNA encodi ng a pol ypepti de having an RNase H
activity derived from Pyrococcus furiosus is designated and indicated as
Escherichia coli JMLO9/ pPFU220, and deposited on Septenber 5, 2000 (date of
original 5 deposit) at International Patent O gani sm Depositary, National
Institute of Advanced Industrial Sciencef4nd Technol ogy, Al ST Tsukuba
Central 6, 1-1, Higashi 1-chone, Tsukuba-shi, Ibaraki 305-8566, Japan under
accessi on nunber FERM BP-7654. Escherichia coli JML09 transforned with 10
pPFU220 was inoculated into 2 L of LB nedium containing 100 ug/ m of
ampicillin and cul tufée wtasshakiimyest i3AC fortiér hgunoy.idafst ea probe
cultivation, cells collected by centrifugation were suspended in 66.0 nm of
a soni cati asechufifrertidOabbivermentCodnedHm& thod 1f oM EBHéct 2ngivalEarget
phenyl met hanesul fonyl fluoride] and sonicated. A supernatant obtained by
centrifugi ngcllee csau izt ed Tses paisiono at th20Qrgqunt oindédnti onit €8 Wk
heated at 60 C for 15 mnutes. It was then centrifuged at 12000 rpmfor 10
m nutes agaiimitedcald espedisipebnat it . 1JMeSas6L+S din 20ytidipeated a

super nat ant was obtai ned. The heated supernatant was subjected to RESOURSE
Q col wm (%@g@laa%@a%%c' a Biot aeh) 189Wd | Ated Wih Buifier A [RQ M
tris-HO (pH 8.0), 1 nM EDTA] and chronat ographed usi ng FPLC system

(Amrer sham Bhar i Bi ) r RI L] f h the
62 REszsER‘%lggﬁS%ﬁ%%élo.”gé tﬁf&%fo ety %%’J%’ ?Bugﬁ§§ﬂl§!§én$ﬁw§?aglt%{ﬂ§%qms
subj ect ed LoRRFAIRREoR QnUTR {CATEr SHAMZRGT 301321 480 e BB P13 ed

wi th Buffer el"ated
an amplification product, a probe that hybridizes under
conditions, for example, known to those skilled in thé art
10 as being stringent is preferable. The stringent
hybridization conditions are.described in, for example, T.
Maniatis et al. (eds.), Molecular Cloning: A Laboratory
Manual 2nd ed., 1989, Cold Spring Harbor Laboratory.
Specifically, the stringent conditions are exemplified by
15 the following: incubation at a temperature lower by about
25°C than the Tm of the probe to be used for 4 hours to

overnight in 6 x SSC (1 x SSC: 0.15 M NaCl, 0.015 M sodium

e

citrate, pH 7.0) containing 0.5% SDS, 5 x Denhardt's (0.1

bovine serum albumin (BSA), 0.1% polyvinylpyrrolidone, 0.1%

20 Ficoll 400) and 100 pg/ml salmon sperm DNA. A probe having

a label as described above may be used as the probe for
facilitating the detection of the target nucleic acid.

The method for amplifying a nucleic acid under

isothermal conditions of the present invention does not

25 require the use of equipment such as a thermal cycler. The



5 linear gradient of 0 to 500 mM NaCl using FPLC system A fraction
containing RNase HI I eluted with about 150 nM NaCl was obtained. 2.0 ml of
the RNase HII fraction was concentrated by ultrafiltration using
Centricon-10 (Am con). 250 ul of the concentrate was subjected to Superdex
200 gel 10 filtration colum (Amersham Phar naci a Bi ot ech) equilibrated with
50 MM tris-HCL (pH 8.0) containing 100 mM NaCl and 0.1 mM EDTA and el ut ed
with the sane buffer. As a result, RNase Hl was eluted at a position
correspondi ng to a nol ecul ar wei ght, of 17 kil odalton, The enzymatic
activity 153UBReIhE% nRsiBetai HEGApASHAMA | AP ekl ealater cBesBodesdr ithed i n
Referential Exanple 1. As a result, an RNase H activity was observed for

t he prepar ®LESERY AnPNyhent caa Huvi AgeRNES et WP acwhvichy der leed fuham
Pyrococcus hori koshii 20 Escherichia coli JML09 transformed with a plasmd
pPHO238 whitélatcoisedl i @& DNAventddingd. aegdlogbeptdiceehandangnars R\ase ald

activity derived from Pyrococcus hori koshii is designated and indicated as
Escheri chi aNg&lsi Js499/foRPHORGRB, aamil depositlesl eanFebs uapyliz2d 200! thedat e of
original 25 deposit) at International Patent O gani sm Depositary, 63

Nat i oBal | metihbdt eDf t Rdvaresentndirstd¢ntedorSci enee rameh i hec hbwd O g an AbST
Tsukuba Central 6, 1-1, Hi gashi 1-chonme, Tsukuba-shi, |baraki 305-8566,

Japan underedgeessia@n coufaeled-RRVNBR- “39%enEsehani ehitdoee! | 7MY ore, -
transforned with 5 pPHO238 was inoculated into 1 L of LB nedi um contai ni ng

100 ~g/ M eheapBieicll bF and ?)‘flets‘érn%d Wil r3haking &k }foeg%bﬁg,nggghgh a4 3

After cultivation, cells collected by centrifugation re susp

i of 2 sogbeatipnugulen {50 M Like-3EL Ll AD) celc EDTAL R MALD

phenyl met hanesul fonyl fl uori de] "and sonic super ant

centrifugi agcbhe; sani ¢t efosuspens! 0Boflud?000 PMAON QUGS Yag

heated at 80C for 15 m nutes. en centri fuged 0Trp

m nut es agali col upe tant. Thus, 33.5 m 15 of .a heated

supe?gat an?lr\%géggbt aﬁnﬁgéd?ﬂl%e hégggaagﬁpeﬁat%ﬁ?agﬁg sGBPEed Yo REBOURSE

Q col um (Arregsgam zE;har maci a_ Bi ot ech) equ'bl i brated with Buffer A %50 mM

tris-HO (BIP8IO)C2E1RM EDTATUGhd Chr Gmat8gr&fhiedt Hef ng-FBL C Rt BRR -

(Amrer sham Pharmaci a 20 _Biotech). As a result, RNase HI flowed through the

RESOURSE QIEBFERATress5. BRed Mtheak MfowttBr oRERS REsc V8Nt Rt iCiR wWhS

di al yzed against 2 L of Buffer B (50 mMtris-HCL (pH 7.0), 1 nM EDTA) for 2

hours. Thel8i-ALg8fs afasa r 6pBFERd RS/t WARIF e2PAnBens34 iy eni methede fairal yzed

enzyne solution 64 was subjected to RESOURSE S col utm ( Aner sham Phar maci a

Bi ot ech) ef@FPFbiafed @RnR-Buffer B and eluted with a |inear gradient of 0

to 500 mM NaCl using FPLC system A fraction containing RNase H| eluted

mjthlabout 155 MV Na& for the reaction reagent for preparing a
reaction mixture used for the method of the present
invention, the respective components contained in the
reaction mixture can be stored separately. Alternatively,
a premixed solution in which plural components are mixed

20 together beforehand may be prepared for convenient

operation. In case of such a reaction reagent, it is
preferable to prepare a premixed solution to have such a
composition that suppresses a reaction that may abolish the

fundamental function as a primer of the chimeric

25 oligonucleotide primer in the solution in view of stability



5 was obtained. Buffer B was added to 4.0 ml of the fraction to nmake the
NaCl concentration to 50 mMM The m xture was subjected to Hi Trap-heparin
col um (Amer sham Pharmaci a Biotech) equilibrated with Buffer B containing
50 MM NaC 10 and eluted with a |inear gradient of 50 to 550 mM NaCl using
FPLC system As a result, a fraction comd@ining RNase H| eluted with about
160 mM NaCl was obtained. 6.9 ml of the RNase HI fraction was concentrated
by ultrafiltration using Centricon-10 (Am con). 250 ul of 15 the
concentrate was divided into two portions and subjected to Superose 6 gel
filtrationodoltmn {apesham Rhahpagha iBi diseaiyt ettt éndedt ed Witk t5& HeM
tris-HCL (pH 7.0) containing 100 mM NaCl and 0.1 mM EDTA and eluted with
the sane buyirkeentAsiaversibh, RNese gddmivesi ekutedish srOdfrPasdly Omas
corresponding to a nol ecul ar wei ght of 24.5 kil odalton. This nol ecul ar

wei ght cor segpondscémpdhoti&h thatRMee Hdt | Peshitr MACKRIIVRHALB: i HRE
enzymatic activity of the thus obtained preparati on was neasured as

descri bed iaﬁd'?%&erd%ﬁﬂa@amJ@G%he é‘éhi‘mlé?ﬂ:” bi1i8BnBNAset2aeHAGHM Y Was

observed for the preparation. (3) Polypeptide having RNase H activity
derived frem A fhagoglnisnd ubgl dug Feaheld ch . - lEEd W th
a plasm d pAFU204 whi ch conta%ns a gﬁ%% |n3t§8pgfég%g?i gﬂﬁgﬁﬁﬁgES an

RNase H actdi.vit j yed .f.r oo Ar s . ful gi LS Si t ed,and
i ndi cat ed gg%Es%ﬁ%§$%%iajé%I?EJMﬁg%ﬁ%%é§§%4fcéngkggggéifgg 5%Q e %E P& 22,
2001 (date.of original .deposit) at International Patent anism , -
Depositary}nﬁggﬁgggﬁI%%i?%%ﬁ% 8?eA83a%&§jq9Wﬁﬁﬁ?q %if%ﬂ@ep§ﬁﬁlﬁ§d
Technol ogy, Al ST Tsukyba Central ‘§, 1-1; Hi gashi 1-chone, Tsukuba-shi,

| bar aki  J05SBEB8ONI HAA TuRdSr REATE oRoRUADE, [PERUYER. 50 TheEBORAFREh a
col i qwnogattansfoqudjyﬁth pAFU204 mag inoculated into 2 L of LB medium
cont ai ni ng2£66 FHR S Sanit e 119 @ReC cdit hed MathP S heki R§eaPrsrenftor 15
16 hours. After cultivation, cells collected by centrifugation were
suspéfided FRAVSPELOR: of RLEkpidatildn Baff 8P sEnkRRdeds-tHCL 1igHts. Ghe 1 mv
EDTA, 2 nM phenyl net hanesul fonyl fluoride] and sonicated. A supernatant
obt ai ned bpreeanti flngiengiche Jod cxample, at least one selected from

the group consisting of a DNA polymerase, a chimeric

oligonucleotide primer, a magnesium salt and dNTPs may be

excluded or inactivated. By the above-mentioned method,
15 the reaction reagent used for the method of the present
invention can be stabilized at any temperature. In

addition, the enzymé(s) (the DNA polymerase and/or the
RNase H) may be separated in order to suppress the
inactivation of the enzyme(s).

20 Thus, the present invention encompasses a
reaction reagent consisting of two premixed solutions, i.e.,
one containing a separated component (separated components)
and another containing other components. Optionally, the
reaction reagent may consists of three or more premixed

25 solutions.



20 suspension at 12000 rpmfor 10 m nutes was heated at 70C for 15 m nutes.
It was then centrifuged at 12000 rpmfor 10 m nutes again to collect a
supernatant. Thus, 40.3 m of a heated supernatant was obtai ned. The heated
supernat ant was subj ected to RESOURSE 25 Q col um (Amer sham Phar maci a

Bi otech) equilibrated with 66 Buffer A4FJ50 mMtri-s-HCL (pH 8.0), 1 nM
EDTA] and chromat ographed using FPLC system (Amer sham Phar maci a Bi ot ech).
As a result, RNase HI flowed through the RESOURSE Q colum. 5 The

fl owthrough RNase HIl fraction was subjected to RESOURSE S col umm

(Arer sham Phar naci a Bihat egh)vegueht boated swatb 1RuffrdronA mechedr eamt agg aphed
usi ng FPLC system (Amersham Pharmaci a Biotech). As a result, RNase H

fl owed thr augh itZeel RESQURBEtRodolofMonld- 4 stophgé herf ltow thuudghsRNase
HI fraction was dialyzed against 2 L of Buffer B (50 mMtris-HCL (pH 7.0),

1 nM EDTA) reoifeditni 0ge80 fdkNaGe f olethdipubs. The dialyshs Vas dBpeat ed two

nore times. 40.2 m of the dialyzed enzyne solution was subjected to

Hi Tr ap- hepanidp oL HAP ( Aner sha i a8 : equi LLE d.with
Buf fer B cont aiorj?i%ng 50 rrie\/l NaCl gn?%%{%%&wﬂtlﬁmlg%ﬁﬁ%argg?gé?%%{lsoft% to

550 NaCl ' L i taini HI
or Ut 00w L1 ARot D40 A NG e BB ned F8-BBECh Lh7 S A

f ti d l.t rafil_t [ i Cent ri.cqn- 10 ' .
Pbout 600 0 B FhE o AhEer A Tad b ed ) f & RBLE BB oS A Lo
subj ect ed 6 gel _filtrati A h Ph i a Biotech
caul 1§ br at GNP S0°HM (1| SOHATIEPH D5 718) CORLSE IF g 100 IGRSL SFnd 0. 1

mM EDTA and eluted with 67 the sa buffer. As a result, RNase HI | was
eluted at & P8BS PG SorrRPordt gt oL FoRERLPARIVERGhETG TSI S) » the

kil odalton. This nolecul ar weight corresponds to that of the RNase HII in
the nononefPETESHH Tl enz)Aattite sABERP vi t yIBf OPRe auRpdigang ne§ the
preparation was neasured as described in Referential Exanple 1. As a
resull, anlRRgsEepmaceroragewndredindr wdd £be theeperbariatvantiqny) the
Escherichia coli HWS174(DE3) transformed wth a plasm d pTLI 204 which
cont ai ns arBRAtépBoBLAGes PUeferppdpt coethdvisng anlRNas@sHused \etreider i ved
from Thernococcus litoralis is designated and indicated as Escherichia col
HVB174( DE3}/ pFlall2z04 cearmerdepdsidred nearebraar yo22enf0811 édat efof sarlitgi nal
deposit) at International Patent O ganism Depositary, National 15 Institute
of Advancednrcaddsnhgi ad Boiféeeengnd-dgpdmattogy a Adgndsikbaalentsmd 6, 1-1,
Hi gashi 1-chone, Tsukuba-shi, |baraki 305-8566, Japan under accession

nunber FERMRBE- 7693.acBsaiErchich cot i 746 DE3) bbaRskeumed ek epTLI 204
was inoculated into 10 m of LB nedium containing 100 ug/m of 20

anpi &bl | i nTaed cubhuergrutibnshaking @ie 37Gaverimdant . After gt i vali on,
cells collected by centrifugati on were processed as descri bed above to

obtain a hggpedpsipernat aiuskhey e@édp{ér@&iﬁga%i gy efpbhe ddus,obbginned
heat ed supernatant was neasured as described in Referéential 25 Exanple 1.
As a resul ho1gReRbage dAACEHY! RNWRS POSEMMRA used.  pPreferably, the
salt concentration is adjusted such that it results in ion
strength that stabilizes the enzyme(s). In this case, the
20 salt concentration can be optimized using the method as
described in Example 4. Although it is not intended to
limit the present invention, for example, the concentration
of the salt contained in the reaction buffer containing the

enzyme(s) 1is around the final salt concentration upon

.25 reaction, for example, 5 times or less, preferably 3 times



68 for the heated supernatant. (5) Polypeptide having RNase H activity
derived from Thernococcus cel er Escherichia coli HVS174(DE3) transfornmed
with a 5 plasm d pTCE207 which contains a DNA encodi ng a pol ypepti de havi ng
an RNase H activity derived from Thernococcus celer is designated and
i ndi cat ed as Escherichia coli HVB174(DE3% pTCE207, and deposited on
February 22, 2001 (date of original deposit) at International Patent
Organi sm 10 Depositary, National Institute of Advanced Industrial Science
and Technol ogy, Al ST Tsukuba Central 6, 1-1, Higashi 1-chonme, Tsukuba-shi,
| bar aki 30%r8366S.Jdpdie uptefenekbysilon mimesr PEREBP- ¥B94fiEadhealdhi a
coli HMS174(DE3) transfornmed with pTCE207 was cul tured, and the 15
resul ti ng eehnceniwrsisnbj epoed tea@uidrii cat fbr toonbeatnabibeatredly be
supernatant as described in (4). The enzymatic activity of 'the thus
obt ai ned heatied supesnaflawerwashareashe ediasldescrt bedncant4ataboveipos a
result, an RNase H activity was observed for the heated supernatant. 20
Ref erent i alrebxgaaphe 3 The anplification nethod of the present invention was
exam ned. (1) A PCR was carried out using puC 9 upper |50 PCR prinmer (SEQ
I D NOs1) and pUC 9 | awehoBGR R NBY {SFEQARRRSMN0L2) 1instWehk ?ﬁ'e%%@ltpg of
puUCl 9 plasmd DNA as a tenpl ate. 69 The resulting anplified fragnent was
purified usihganMiehoCorst OBxaRbYBt - enfedadai Ry DNA Rlntidig kiktédakay a
Shuzo) and subcloned into a Hi ncl( site of the plasm d pUC 9. The plasm d,
wi th the agplit,i f t [ 5_Lnsert Syu t I far
Escherichigﬂégﬁiggﬁngggngﬁéy?%%%%?o?#@n?%wggagglFu?g ? %hea%ﬁgégﬁg?ﬁgbing
t he insert - 1,50 rified mt ce i .
.%ﬂe%re%é’gdzgrn%éa%%@n%’ alre ufsga D clérf%egfﬂ QAN

pl asm d m ni Was carried but using plasm d havi ng

the insert as_a tenplate as wel/l 10 pri.mers MCS: S D _NO; 3

hnd Mo R FERES pRRe e R ik o e il O b Ehal SBri wbd by

urifying the reactjon m xture using M crocon-100 [ i e). Ar tion

P aPe oty AR, Al et B L B s 2t 50 it e HES o

| D NO:5) |abeled w t'h}é%g-SZ@P{ ATP 15 by phosphor%/l atign at the 5 _end and
f%A hlwléﬂana

sterile di ¥ MaF SR ar RN FPRt dfe Mhrthet 02oMthi ni ng

30 pnol of a primer MRL (SEQ I D NO:6) were prepared. The reaction m xtures
wer e heat - dénBEIREGLIURD 98ETLREL 2SnitARubes UsRd BReR BEONES1L® 55&L.2¢0h8 of a
reaction m xture (42.5 20 mM Tricine buffer (pH 8.7), 12.5 nmM pot assi um
chloride, t2nsepiraion undgultieat Bpre. OUlzHy BSANMI1. 259 DWSOE05 M mM,

preferably within a range from 3 mM to 15 mM, more
15 preferably within a range from 4 mM to 13 mM.
If potassium acetate is to be used for adjusting
ion strength, the concentration may be more than 0 mM and
up to 500 mM, preferably within a range from 90 mM to 360
mM, more preferably within a range from 100 mM to 317 mM.
20 Optionally, a salt concentration adjustment reagent which
is wused for adjusting the salt concentration may be
included separately.
A chimeric oligonucleotide primer solutién may
contain a salt for adjusting the salt concentration of a

25 reaction mixture. In this case, a reaction mixture can be



magnesi um acetate, 0.625 mM each of dNTPs) containing 1 U of BcaBEST DNA
pol ynerase was added to each reaction m xture. The resulting m xtures were
reacted at 55C for 25 15 minutes. After reaction, 2.5 ul of a reaction 70
term nation solution (95% formam de, 20 mM EDTA, 0.05% Br onophenol Bl ue,
0.5% xyl ene cyanol) was added to 5 ul of42ach reaction m xture. The

m xtures were heat-denatured at 94 C for 3 mnutes . 1. 6 ul each of the
reaction m xtures 5 was subjected to el ectrophoresis on 6% pol yacryl am de
gel containing 8 Murea and the signals were read using BAS2000 (Fujix) to
det ect produrers rect dyded ifgorowchenemiked MRLutEhewsr.esults are shown in
Figure | A The sequence | adder in Figure | A was prepared by sequencing
ML3npl8 single strandfl@ RNAgehakaoxr Shuzee Wsipld fike Hirdirere A drabied ed
wi th [ysaP] ATP by phosphoryl ation and used for the determ nation of the

|l ength of the lext ppepoRedf OGUGIrikaeid: waueanhi natéom eiqt he pddmns MF2
and MR1; and lane 2: MRI. As shown in Figure | A, a 448-by band extended 15

fromthe piaer MRk t0 hBe-aad tof sbhect6AP! AL & Was det gged when, t he
extension reaction was carried out by adding only the prinmer MR to the

tenpl ate. hefmdignd, + itLO - | band,. a
375 by band beunded B LR b Erer M SR NED s et ooy 6 by PP NG

addi ng 20 (o : T i nfq th t ext.ensiQn from
t he N%l pr%%gfeﬁggﬁglgﬁérSng%ﬁpP%#ggél%?ag%g%§g§§ ggpe%p'étg%béiﬁhe action

of BcaBEST DNA pol yngr S 'tcE d due to tenplate switching to.the
ext ensi on using a s??ﬁ%ggggggndgé f %ﬁ1t@ﬁ§?ﬁ? rEINEP Y ¢ attélts
Furthernor% tgngla%e SWtc in% was observed en, Klenow 71, DNA
pol yrer ase SRRSEHSEG A8 A opfi | PEeBRXEFol HsPThavPAGta18E REnd the
di spl acenent activity under simlar conditions. On the other hand, the
tenpl ate sHPEEREAG) we@ThoPeo&ai s e UdERRE S TakRa STaH LDNEaFdOPNE? hisEhETakar a
_ShUZﬁé 5 or P&roBEST DNA pol ynerase (Takara Shuzo) which does not have a
strand di sPREYBREAY deY i WGLUAIRE ThéNt it afP& 18Rt chPhgtienet idn sads
exam ned using a tenplate DNA strand with a prinmer being anneal ed thereto.
DNA fr agmehfachoighprcRopRengpinefsthE2rangtRy ndxsouked be anneal ed were
prepared as follows. PCRs were carried out using the plasmd pUC 9 as a
tenpl ate and pri ner sIVCShaite RVebakamanshuzh) tbe promeriseit Takage
method of the present invention, it the reaction reagent is
in a form consisting of two separate parts (i.e., a
15 solution of the chimeric oligonucleotide Iprimer and a
reaction buffer containing the enzymes, the magnesium salt
and the dNTPs), it is preferable to elevate the enzyme
concentrations of the reaction buffer. The concentrations
of the contained enzymes can be appropriately adjusted
20 depending on the types of the DNA polymerase and the RNase
H to be used. In this case, the concentrations can be
optimized using the method as described in Example 4.
Although it is not intended to limit the present invention,

for example, in case of a reaction system in which Bca DNA

25 polymerase and an RNase H from a bacterium of the genus



Shuzo) and MCSR. The reaction m xtures were purified using Mcrocon-100 to
obtain PCR anplified fragnents MSCF-RV (236 15 bp) and M4- MCSR (271 bp). A
regi on bounded by the prinmers M4 and RV was conmonly present in the two PCR
anplified fragnents. Next, a tenplate-priner (2)-1 in which tenplate DNA
strands with prinmers being anneal ed there?o were not 20 anneal ed each
other, and a tenplate-prinmer (2)-2 in which tenplate DNA strands with
prinmers being anneal ed thereto were anneal ed each other were prepared as
follows. (2)-1 A reaction m xture containing 30 ng of the 25 fragnent

MCSF- RV, 4BIFREIEoSH obe pPirnefhRF298aBE| eBhoFrRACOCTYSs [ ya B2 P ysEE py the
phosphoryl ation at the 5 end, propylenediam ne at a final concentration of
0.0l % and sracens r@itdons| e@fwatae tonBynes apanbaieadtibn m xtuaaction
containing 30 ng of the fragment M4- MCSR, 40 pnol of the 5 prinmer MRL,
propyl enedbadifee atra fonedlereabigyenttavrabadofsd). Débyard stkei lerdissitridd ed
water to 5 ul were separately heat-denatured at 98C for 2 mnutes and then
cool ed to BhEym2s5aule eathiokdtieateacti on m xtures were m xed together to
prepare a tenplate-primer. 10 (2) -2 A reaction mxture containing 15 ng of

the fragment MCSF- RVInlann@mdbdibenftr agmantr MENCBR re2Q el iah twke ooy i mer
M2 | abel ed with [y-32P] ATP by phosphorylation at the 5 end, 20 pnol of

the priner aMplsindopyhgned arde 15p ahaAgbindlegeorEent rét i @Ae0fhn:1QL% and
sterile distilled
acid as the template, a solution for dissolving a primer
which does not contain a primer may be used in place of the
primer solution.

10 In another embodiment, the dNTPs rather than the
chimeric oligonucleotide primer may be separated from other
components, and salt concentrations of two premixéd
solutions may be determined taking the stabilities of the
enzymes into'consideration.

15 As for the relationship between the enzyme
concentration(s) and the salt concentration of the enzyme-
containing premixed solution according to the present
invention, it is preferable to set the concentration rate
of the enzyme at above 1 while maintaining the

20 concentration rate of the salt at about 1, defining the
final concentration of the enzyme or the salt upon reaction
as 1.

Preferably, the ratio of the concentration rate
of the enzyme (E) / the concentration.rate of the salt (S)

25 is above 1. The ratio is preferably 100 2 E/S > 1, more



water to 5 ul was heat-denatured at 98C for 2 mnutes and then cooled to
55C to prepare a tenplate-priner. 20 ul of a reaction m xture (42.5 nM
Tricine buffer (pH 8.7), 12.5 nM potassium chloride, 12.5 nM 20 anmoni um
sul fate, 0.0125% BSA, 1.25% DMSO, 5 nM magnesi um acetate, 0.625 mM each of
dNTPs) containing 1 U of BcaBEST DNA pol§> rase was added to 5 ul of each
tenpl ate-prinmer reaction mxture. The resulting m xtures were reacted at
55C for 15 mnutes. After reaction, 2.5 ul of a reaction 25 term nation
solution (95% formam de, 20 mM EDTA, 0.05% 73 Brormphenol Bl ue, 0.5%
xyl ene cya®SEfekadladddd X &/5 B lof Mesch nref@madl ymixure’S Phd .m xt ur es

were heat-denatured at 94C for 3 mnutes. 1.6 ul each of the reaction

m xtures was subj ect @@ totdlsegttrigplrgresdi L wrRBBWIC ragal adad gely De
containing 8 Murea and the signals were read using BAS2000 (Fujix) to
det ect productesl éext endezhdtom t heagentreac®b2difipetoesiukt meaheds dmtHen
Figure 1B. The sequence | adder in Figure 1B was prepared by sequencing
ML3npl8 si pgleacsitr anordoNA disi ngat bemperota 1 MR1 alvabebbdewahlt i[s¥p32p] AP by
10 phosphorylation and used for the determ nation of the I ength of the

ext engi on Bh@dlf@hgallaf'@?énttégm e PNALsEeands medmbringrappeaked Rach
other; and |lane 2: tenplate DNA strands bei ng annealed each other. As shown

in Figure 1Bn ofdYpaelBlaby b%&h%&aa@ed guonstbe Ry nﬂm%@dt% he end
of the tenplate was detecteé, for the tenplate-priner in which fenplate DNA

strands w fsladr;;unrmaﬁ@@' n a@eaﬁ?bgﬂzb her el o gL RRt anggalgd 1€agh wiher
On the ot her hand, t1on t he

and salts thereof, Thimerosal and ProClin. Naturally, the
concentration of the antiseptic agent or the antifungal
10 agent is determined such that the enzyme contained in the
reaction reagent 1is not inactivated during storage or
reaction.
A reaction reagent can be stored for about one
month or longer according to the long-term storage method
15 of the present invention. In this case, although there.is
no specific limitation concerning the storage temperature,
for example, the temperature is 50°C or below, preferably
30°C or below.
(2) Primer used for the method for detecting a
20 pathogenic microorganism and/or a virus of the present
invention
A target nucleic acid in a sample can be detected
using a nucleic acid amplification method of the present
invention. The method comprises:

25 ' (a) preparing a reaction mixture by mixing a



above-nenti oned band, a 223-by band bounded by the priners 20 M2 and MR1
was detected for the tenplate-priner in which tenplate DNA strands with
prinmers being anneal ed thereto were anneal ed each other. Thus, it was
confirmed that a tenplate switching reactjon took place if tenplate DNA
strands with prinmers being anneal ed thereto were anneal ed 25 each ot her.
74 Exanple 1 The detection nmethod of the present invention was exam ned
usi ng. Mycobact eri um tubercul osis as a subject. Primers K-F-1033-2 (SEQ ID
NO: 7) and K-F-1133-2 (SEQID 5 hD:8£ for anplifying a region with

rel ativel ynUekedS codtéfit i3Sthé MyESBRERERT umad ubSECONYFLOTYEAGRE Ik e
synt hesi zed on the basis of the nucl eoti de sequence of the Mycobacterium
t uber cul ositsigbespbategi st GNEd piod YeerB&ek havdew ac sdsaineh disrlacenent3456.
The I ength of the region 10 bordered by the primer pair including the
primer poreictayiity,168 bleas#t Mygebactireirumntdulzer cRNas¢ sHgerbrireibNAhas a
tenpl ate was extracted fromdried BCG vacci ne (N ppon BCG Sei zo) according
to a conveptioeal net had. Seimetidi | oligosucbadal déngptiflekg that0 [dg of
the genomic DNA in 15 1 ul of sterile water were prepared. Reactions were

carri ed oukudsthellieowsy Brddlameriencti 08 Ahet unesl it fdaakeyobhaes oFf 25
~1 containing the following at final concentrations were prepared: 32 niM

HEPES- pot agseUm hyslr ©xd de akuldf erag pHthe8) ; £ 491 4\ polaassi Ui eL£iRs €; al% 20
DVSO, 0.01% BSA; 4 mM nagnesi um acetate; 500 uM each of dNTPs; 50 pnol each

of the primpsNKehed?33e? ANdyKIT- 35334 o348 Unef JAdiNaserHbh, the375 U
of Afu RNase HIl or 4 Uof Tli RNase H 2.75 U of BcaBEST DNA pol ynerase; 1

ul of one g&ohgegaﬁﬁggﬁgﬁg S, shepk Pa%?%ﬁé%%%@fd%gggaian%%lgb{égres

were placed i n Ther er Persona een set at 8 and

| ncubat ed nglg Vni HE €S i gL 8L LS céé(n%ef% UIp gggiggeghea{e%ﬁ¥i0%'—
jected to ele ¥ 3! s

m xtures was su ctrophoresis o agarose gel. aresult,
it g contirmed that an amplification product was, gbserved.S using each
RNasAOH | SRATSRER Sfodfit OF0G & LB IR0 G ST Othe GoRdHTE BNA as a
tenpl ate. (b) amplifying a target nucleic acid by
incubating the reaction mixture for a sufficient time to
generate a reaction product; and

(c) detecting the target nucleic acid amplified
15 in step (b).

If an RNA is used as a template in step (a) above,
the reverse transcription reaction and the nucleic acid
amplification reaction may be conducted in one step.
Although it is not intended to limit the present invention,

20 for example, a combination of AMV RTase, MMLV RTase or RAV-
2 RTase and Bca DNA polymerase can be preferably used as a
combination of a reverse transcriptase and a strand
displacement-type DNA polymerase.

The method for detecting a target nucleic acid of

25 the present invention can be used to distinguish difference



Exanple 2 (1) A nethod for detecting a target nucleic acid using an RNA
probe was exam ned. Mycobacterium 10 tubercul osis was selected as a
subject. 1 ng or 100 pg of the BCG genomic DNA as a tenplate prepared in
Exanple 1 was added to 50 ul of a reaction mxture. Priners Ml S2F (SEQ I D
NO: 162) and MTI S2R (SEQ I D NO: 163) as webB as RNA probes for detection MIIS
(SEQ I D NO:11) and MIiS-2 (SEQ ID NO:12) 15 were synthesized using a DNA
synt hesi zer. Each probe had fluorescence | abels 6-FAM (d en Research) and
TAVRA (d en Research) at the 5 and 3' ends, respectively. The reactions
were carri s cutnasldestdebeedguenEeanpi etlicexeepett matcleild ofcBdaBESHh DNA
pol ynerase and 18.75 U of Pfu RNase 20 HIl were used. 5 pnol of the RNA
probe was atded atspeeagh theaahioe mic todrieyoraiflieval i deolpuimenf twd b Jused5 ul
out of 50 ul each of the reaction m xtures was used for an | CAN reacti on at

58C. Smart iGyelesrighbakai@hShthad) thes used ridmad1hedrCANN eattthenp antér
detection of the anplification 25 products. The results are shown in Figure

2A. In Figue podbt2imeB aNdde the diNgishudiral axese r epr esdt ddiQet
fluorescence intensity and the horizontal axes represent the tinme. "As shown

n Figure 2fc108l dehe AymRlddd oo f bBIRRRS ol ey est pgpubg s 1monistor ed
using 1 ng or 100 5 pg of the tenplate DNA by anal ysis using Smart 6ycler.

Fart e " 1o Uy gV R ATl B PSS UL PRIy e
intercalat%%Sga%n%x%%kn%d;t%QmHgglg%g%@Edga%h%e%%%%%g.asI% a mismatch
exists between the nucleotide sequence of the 3'-terminal
portion of the primer and the nucleotide sequence of the
10 template, amplification from the target nucleic acid does
not take place and no amplification product is generated
using tﬁe above-mentioned chimeric oligonucleotide primer
for an amplification reaction. Information concerning a
specific base in a gene such as a point mutation or a
15 single nucleotide polymorphism (SNP) can be obtained using
the method. |
Although it is not intended to limit the present
invention, for example, a primer for detecting a pathogenic
microorganism and/or a virus selected from the group
20 consisting of the following can be preferably used for the
method for detecting a target nucleic acid of the present
invention:
(1) a chimeric oligonucleotide primer for
detecting Mycobacterium tuberculosis having a nucleotide

25 sequence of one selected from the group consisting of SEQ



10 subject. An RNA as a tenplate was prepared as foll ows. An RNA sanpl e was
prepared from 300 ul of a serumfroma patient with hepatitis C after

obtai ning i nformed consent using TRIzol reagent (Life Technol ogi es)
according to the instructions attached to the reagent and finally dissol ved
15 in 20 ul of injectable water (O suka $Pharmaceutical). The RNA sanpl e was
used as a tenplate for an RT-PCR The reaction was carried out as foll ows.
50 ul of a reaction mxture was prepared using 2 ul of the RNA sanple, 20
prmol each of prinmers SP6-HCV-F (SEQ I D NO: 13) and T7-HCV-R (SEQ 20 ID

NO: 14) and IOn&OSt:8p BNA2RCR2RI,t 1(6Pakdres ,SNUDoknacdarndi ng to t he manual
attached to the kit. The reaction m xture was placed in Thermal Cycler
Personal , reacted at (30C far Imimanies andgahuldGotate? MpruLhes, amd:

subj ected to 40 cycles of reactions as follows: 94C for 30 seconds, 60C 25

for 30 secaedscandg/2CV HaBdih$esondsicbti@E E83GELBR, of bhct RR IRAHL ON
m xture was subjected to el ectrophoresis on 20 SeaPl ague GIG agarose gel,
and a 350- by caMRld | AU BROLUEL nQf oien r?eSfD WaSs SKE ] sgé,feqmsgh%n%ﬁl-
The DNA was recovered using EASYTRAP Ver. (Takara Shuzo) according to 5
the imstruggieRs attached to the kit. A transcript RNA was synthesized
using the recovered DNA as a tenplate and Conpetitive RNA Transcription Kit
(Takara Shuzo) accordihng to t instructions attached.to the kit. The RNA
was used as a tenplagg)forgeXE%FhalFéh oPe%HSHBHE?SgéSeRFR?i$$r10f$ﬁe
tenpl ate carr.espaondi to,0 x,105, 1 x 106 or 1 x 10' copi.es was
added. Rea FFSﬁtﬁPQtﬁrégﬁ%m¥?ﬁ%l%egFﬂﬁe§(ﬂu%%?QHliﬁnﬁ%ﬁ?ﬁ?ﬁﬁt & PBFI owi ng
at final con en%r tions e prepared: 32 m HEPES- pot assi um hydr oxi de
buf fer (pH?-§Fte OOPWB%E@SS‘? RicECREE ST15915°DVBER of H19OB3A 74 Omv
magnesi um tate, uM each of dNTPs, 50 pnol each of priners
representegggylééQ E%BNéé515léﬁda§§,l§7w of Afu RNase HI I, 4 U of BcaBEST
DNA golynerase, 20 U of RNase inhibitor, 2.5 U of AW RTase XL (Takara
Shuzéf, "1 ~1 of the tfanscti ptChAM&Tdsr r espbaeanngleetitde 2yinenh clpy
nunber, and 5 ul of 3000-fold dilution of the stock solution of SYBR G een
| (SYBR G denieFtangl ai ¥Myaobdctelismaamiubi cvhpileakbrviblbeeuhacleotide
Applications) with sterile water as an intercalator. 25 ~1 of each reaction
m xt ure wasegsedctoofarmriCAdeleactd ofiran F3E ARIUPRIGMIM2ING 760 SESt em
(Applied Biosystens) was used for the ICAN 78

ID NOS:25-31;

(5) a chimeric oligonucleotide ©primer for
15 detecting a gonococcus having a nucleotide sequence of one
selected from the group consisting of SEQ ID NOS:38-63, 164

and 165;

(6) a chimeric oligonucleotide primer for
detecting HBV having a nucleotide sequence of one selected

20 from the group consisting of SEQ ID NOS:71-78;

(7) a chimeric oligonucleotide primer for
detecting HIV having a nucleotide sequence of one selected
from the group consisting of SEQ ID NOS:95-103;

(8) a chimeric oligonucleotide primer for

25 detecting Staphylococcus aureus having a nucleotide



reactions and detection. The results are shown in Figure 2B. As shown in
Figure 2B, it was confirned that a target nucleic acid could be detected in
a real-time manner using the one-step RT-ICAN nethod.. 5 (3) An | CAN
detection systemusing an intercal ator was exam ned. A chlanydi a genone was
sel ected as a subject. Prinmers CI2F (SEQ3D NO: 17) and CT2R (SEQ I D NO: 18)
were synt hesi zed on the basis of the nucleotide sequence of the Chlanydi a
trachomatis plasm d (GenBank 10 accessi on nunmber X06707). The | ength of the
regi on bordered by the primer pair including the prinmer portions is 109 bp.
| n addi ti osequencer ofCTokd18e Be (6 EDoMO tHY) aursliCTe RB2Bs21iASEQSI BHY: 20)
were al so used as priners for anplifying a chlanydia. The |length of the
regi on bor der &dst308-hy7t:he primer pair including the primer portions is
107 bp. Reaction m xtures of final volunmes of 50 ul containing the

following at final cqrgentgatiismmarere perepghade133+ANLHER Ig@fas i
hydr oxi de buffer (pH 7.8), 100 nmM potassium acetate, 1% O 010 BSA 4

nmM magnesi e, d I e Pl mers
CT2F and Crk e He ap?@%e%ﬁga%c%%%%&’ﬂ‘%n?’é%%%%?%@ it F"f e

HT, § U Ogeﬁ §§§ ﬁgﬁﬁ OPS%%&SSYé&géF%En% %g?g%ﬁQ ﬁ %rﬁ3% Wﬁ%ﬁr 2.5

ul of a 3000 €een |on as an
intercalatgh was added to 22.5 ul of 25 each reaction m xture and the
reacti on mxtures were 79 subjected to I CAN reactions at 55C. Snart
Cycl er was used for &ES | CAN re ctlons an detecH#%ga_The results 2re shown
in Figure 2C. As showh®’n’ ﬁlgu? 1Ber Pt Fhat PEHPSF get Ofucl ei ¢
aci d coulddbg dgtectﬁg é real-tlge Bner using an intercalator in the
syst em f or CGEEEELPHGMES hpﬁﬁﬂaﬂa RYChEStAFedeAHEVRES PE KRS SEARCEREd t hat
the nmethod of the present invention can _be used to_ s eC|f|caIIy detect a
target nucF&PB EEPdgFﬁuH FERF1ELABINRANEER 1B EQ§H&5§ 358torage stability

of a reagent used for the nethod of the present invention was exam ned as
foll dfls. (1) A premni Re@robeutiicon dereqtGAN reapetbagedhcamiicagoryeniishl owi ng
was prepared and stored at 4C or 15 30C for about one nonth: 1.6 nM each of
dNTPs, 101apiW PEEPES-potasseatehyddoxinga bifi¢ egropd z@)sisglihgrivwHotassi um
acetate, 12.7 nM magnesi um acetate, 0.03% bovi ne serum -

following can be preferably used for the detection method

of the present invention:
(1) a probe for detecting Mycobacterium
15 tuberculosis selected from a region containing a nucleotide
sequence of one selected from the group consisting of SEQ
ID NOS:li, 12 and 172;

(2) a probe for detecting HCV selected from a

region containing a nucleotide sequence of one selected
20 from the group consisting of SEQ ID NOS:87 and 92;

(3) a probe for detecting a chlamydia selected
from a region containing a nucleotide sequence of one
selected from the group consisting of SEQ ID NOS:128, 136
and 168;

25 (4) a probe for detecting a Mycobacterium avium



al bum n, 3.2%di net hyl sulfoxide, 0.56 UWul of Afu RNase HIl and 0.35 U ul
of BcaBEST DNA pol ynerase. 20 16.125 ul of an aqueous sol ution contai ni ng
50 prmol each of priners for detecting Mycobacterium tubercul osis,

K- F-1033(68) (SEQ ID NO:21) and K-R-1133(68) (SEQ I D NO: 22) was added to
7.875 ul of the prem xed solution for ICAl reaction. In addition, 1 ul of
an 25 aqueous solution containing the BCG genom ¢ DNA prepared in 80
Exanple 1 at a concentration of 100 pg/ul or 10 pg/ul was added to the

m xture. The resulting m xtures were subjected to | CAN reactions at 64C for
1 hour. Aftcempleact isefiechedl £fach of tregi@mactbanathxhygres wascladyietd ed 5
to el ectrophoresis on 3. 0o agarose gel for confirmng the anplification.

The proceduregiumasa epabed atlectapprfapm aite: s§es@gecpasiedsngi prdays), and
the stability of the prem xed solution for | CAN reacti on was assessed based
on the | CANDamalS:f3xcatnidors3pr oduct s observed upon 10 el ectrophoresis. The
results are shown in Figure 3. Figure 3 is a figure showi ng the

el ectrophoresis that mgpresgpbget e rStalags SAbh | bboeboblie RiAM e
solution of the present invention. Figure 3A shows results of storage at

4C. Lane 1lisd i a ft gration - p ' sol uti 100
pg of%'[]he IggGomgggon‘%%&yD?\lﬁ; ﬁnn%{%&q? adi gtgéﬁfligg]&pgr %)gg%éﬁg ioénf,J fgl%pg;

| ane 3: 9 fler eparati sl ; fter preparation,

10 pg; Ian%%é:%c%gtdgéffgnagggr tgjﬁ:%g a?cggllsg’%:tlfgg%gg;sq%a@a&lﬁdgﬁs after

preparation, 10 pg; l.ane 7: 28.,days after 20 .prep tion, 100 pg; and |ane

8: 28 days after preé%pat?oﬁ,ro_}f@ pg>* Fidgﬁteg(%%@gsﬂgé\g P& ctt§dof9§(t“8r§ge at

30C. Lane 1. i.nmediately after preparatiqn of the prem_xed sol ution, 100 pg
AT SR Sl 8 &

of the BCGGIASH cCONFTTHRE 2 Py SRIWSS Plepdiat iS61eCt6dhg;

| ane 3: 6 (%a\és a ter preparation, 100
rom e group consisting of SEQ ID NOS:79 and 80;

10 (7) a probe for detecting HIV selected from a
region containing a nucleotide sequence of one selected
from the group consisting of SEQ ID NOS:104 and 105;
(8) a probe for detecting Staphylococcus aureus
selected from a region containing a nucleotide sequence of
15 one selected from the group consisting of SEQ Ib NOS:118
and 119; | |
(9) a probe for detecting a mycoplasma selected
from a region containing a nucleotide sequence of one
selected from the group consisting of SEQ ID NOS:147-149;
20 and
(10) a probe for detecting MRSA selected from a
region containing a nucleotide sequence of one selected
from the group consisting of SEQ ID NOS:156 and 157.
(3) Kit of the present invention

25 The kit of the present invention contains the



81 pg; lane 4: 6 days after preparation, 10 pg; lane 5: 10 days after
preparation, 100 pg; and |lane 6: 10 days after preparation, 10 pg. As shown
in Figure 3, it was confirmed that the 5 prem xed solution could be used to
stably carry out an I CAN reaction after storage at 4C for 28 days or | onger
fromthe preparation. It was al so confirféd that the prenixed sol ution

coul d be used to stably carry out an | CAN reaction after storage at 30C for
10 days or longer fromthe 10 preparation. Thus, it was confirned that a
reagent for anplification using the I CAN nethod can be stored for a | ong
period of tdhiemenir ephigomuabeosidei nprampreniatety csol uthen paobeeacis on
under the conditions as descri bed above. 15 In addition, when prem xed

sol ut'i ons fdersdrGANdcaint ai D) ngbavd-, HNhe opr8fefivl dnasnunbnofordidded¥ase Hi |
were prepared and subjected to storage tests under the conditions as

descri bed afidveysesd ntbar thesuhdtshover €oobhaipnedyidQ Exanpteefc Skabidl idy and
|l ong-term storability of a reagent used for the nethod of the present
invention were mxanbded@s Hetkewsng(ld Thelearpostid o fof tRe Pyl sas
solution for 25 storage was exam ned. Specifically, a solution (1) 82
cont aisni ng ik42nEVJHEPESTROtA%s | b By dhextde iy fere (RE 74::8) » 444 1iMeg

pot assi um acetate, 0.044% bovi ne serum al bumin, 4.240 dinet hyl” sul f'oxi de,

0.8 U/ ul ‘oicchby JARSe 4 200: 005 byl onl BERBEST-BNA ool yar gge,

prepared. A premx [A], a prem X and a prem X wer e

repared b i he | 1 owi ng |, of the solutign (;1): th

Breﬁ‘i X [A] b %g’q{p??%ﬁt&r)a‘f“? lﬂ%woggféguﬁ%ﬁg%gaﬁelsq ufh a%te]f%ﬁl :'iﬁcfp(ll.a?ffnlﬁn%of
dNTPs; the prem.x. [B] {ng.dNIPs).: 1 ul_ each_of_ the imers for detectin
Mycobact erirt%%%?ééphb]er‘éu%gi L KRt eS) aa@ﬁ-ﬁﬁ%%@? E‘B@lﬂﬂola/ ulg),
and 1 ul of 100 .magnesi um acet ate; the _prem no magnesi um

acet at g): s et gaﬁ-elff‘?ef&?(c%é)"l&ﬁd Rﬁﬁffé@%[éﬁ]eﬁé@rpﬁ& & I)bt#lfgr‘?(f 1.25
ul of 10 m%zldNTPs; and tge _rLem'x Dl: 1 ul, each of K-F-1033(68) and

K- R- +933( 68P%( 50 A5 b a#ﬁ acemght orepGh inM neyrRse ATk EY ateedndor. 25
ul of 10 nmM dNTPs. The prem xed solutions were stored at 30C for 2 hours. 1
ul each of tREF-NPBRPE8CTandhR- FRUaSN B8 L (vEE t3es -/ ul )ALk ratdeE vy 72875

~z|l of the premix [A] ; 1.25 ul of 10 nM dNTPs was added to 8.625 ul of the
preni x [ B] coppeardallyl evaidebd®m nmbihespodvacsesee Wayiagdea t ¢t3add5 ul
of the prem x [C]. Then, injectable water was added to the prem x [A], the
prem x [ B] dishéapemang [CQtiority 8§adlbrokentheupleaise 3y t bea sedleatedof 24
ul. 1 ul of the BCG genomc DNA at a concentration of 100 pg/ul was added
to and used according to the instructions. Additionally, the
15 kit may contain a reagent for a reverse transcription
reaction that is used when an RNA is used as a template.
The DNA polymerase can be selected from the DNA polymerases
to be used in the present invention as described above.
The endonuclease can be selected from the endonucleases as
20 described above. The buffer for strand displacement
reaction may contain a reaction buffer containing Bicine,
Tricine, HEPES, phosphate or tris as a buffering component
and an annealing solution. Furthermore, the .kit may

contain a modified deoxyribonucleotide or a deoxynucleotide

25 triphosphate analog.



25 each m xture. The resulting m xtures were incubated at 83 64C for 1
hour. After reaction, 5 ul each of the reaction m xtures was subjected to
el ectrophoresis on 3. 0% agarose gel for confirmng the anplification. As a
result, it was confirmed that conpositions of the prem x [A], the premx 5
[ B] and t he premix [C] were preferable féf stabilization of t he reagent .

(2) Changes during storage were exam ned using a prem xed solution for
storage which contained all the conponents necessary for an | CAN reaction
and premni xed 10 solutions for storage fromwhich a prinmer, M2+ or the |like
was elimnated. Speci'tinsinyctipnm'entxe (Priodedaimiitge 69 ARSHERBSNgOtaSS] UM
hydr oxi de buffer (pH 7.8), 215 nM potassi um acetate, 0.022% bovi ne serum

al bum n, 2.Hi§(t1didTE¢>ﬁyhlss'@Igf oxthele ki8, 6 avd vagaesictimoac ef at eprépirihgeach 15
of dNTPs, 0.38 UWul of Afu RNase HII, 0.24 Wul of BcaBEST DNA pol ynerase,
80 kBq/ ul ofedger33P]sdATR qrAnefshanmaPhatratida Biicidehermnt 5.2:4add each of
the primers for detecting M/cobacteriumtubercul osis, K-F-1033(68) and

K- 81133( 68)recmasnepicepar efeadti @tldi tbaaitaopsemand | I9hd N 20kwhi ch thes
priners were elinmnated fromthe premx (1), and a premx (l111) in which

magnes um acgittiRtiahel ind Nad&dahr 9ALERACRE BRI Yahlda IWEIE I @RS s C"a ul of
a sanpl e was taken fromeach premx after storage at 30C for 2, 5 or 20

hours and fyeapnat »20G leeeaﬂaemol es V‘@éﬁe§Ubéﬁ%]?dtB° %ﬁee'ﬁfﬁrO%&r esis

on 150 acryl am de gel The ‘gel was run for 84 1.5 hours, dried and then

subj ect ed tc%s%-itl‘fftq@ 095 APRYe H]P(;r S y&f e i;%’cgyﬂaéé] EBQEE?W’P? tt%Lge 4

is a figure showmng the autora Lane rem x or ed
prerm x (11155t or 881 &R S50 ERPEs e s hERd %régnfgr?‘gl 138 PR s
ctor od for o3 pﬁto&eéprf?aero%gf% R & I CRor B 6 S Dot ES Rt 6 ¢ he
Prora (1) stored Tom,3 NRYEs: \308 140 Tnd "Retfol of (ddeStolss W07 20
target nucleic acid may contain, in addition to the
instructions and the reagent for amplification reaction, a
chimeric oligonucleotide primer suitable for amplification
of the target nucleic acid or a reagent for the detection
15 of the amplified target nucleic acid (e.g., a probe). A
kit containing, as a component, a reaction reagent

constructed according to the method for stabilization or

long-term storage of a reaction reagent of the present

invention can be preferably used. Furthermore, the kit of
20 the present invention may contain a nucleic acid that
serves as an internal control (I. C.) for judging false

negative. Although it is not intended to limit the present
invention, an exemplary kit contains chimeric
oligonucleotide primers having nucleotide sequences of SEQ

25 ID NOS:170 and 171, a probe for detecting Mycobacterium



As shown in Figure 4, it was confirnmed that generation of a macronol ecul ar
DNA during storage as detected for the premx (1) was suppressed by
changi ng the conposition to that of the premx (I11) or the premx (Il11) 15
in which the priners or nmagnesi um acetate were (was) elimnated fromthe
premix (1). Thus, it was confirnmed that &%si de reaction of a chineric

ol i gonucl eoti de prinmer can be suppressed, and a reagent can be stabilized
by elimnating the chineric oligonucleotide prinmer, a 20 nagnesium salt or
dNTPs froma reaction mxture. (3) The concentration rate (salt

concent r at it&¥PL TeM 19 Sirse Hiavdd & &1 U dre oftardss tsraipd Qo ritfai THth g O 1 hie
conponents necessary for an | CAN reacti on except prinmers was exam ned.

Speci fi cal lay, phaphédi xeeh sl uindn tAef onut OANE 26er exequ@nce a ofr efEQedlD
solution B for ICAN reaction and a 85 prem xed solution C for | CAN

reacti on coWt:dio¥ ngst be fiolteowialg ewmmter pt epandd aandrshbor édratd<36La t irte

prem xed solution A: 1.6 nM each of dNTPs, 102 nM HEPES- pot assi um hydr oxi de
buf f er (pHthe8)intdrhaiMopoitassi havdeet at eyucl2athide rRgResideNET e €D 3. 20
di met hyl sul f oxi de, 0.03% bovi ne serum al bum n, 0.556 Wul of Afu RNase HII
and 0.5349 doul17gf. BealBESle PNAxpAbY AR aKE:t tHer paeftsedng§obUtdadhdden oM
each of dNTPs, 64 mM HEPES- pot assi um hydr oxi de buffer (pH 7.8), 200 nM

pot assi um aGetraldga® 1B MagkeIrumAacetiate 2R yl0 Yrmikrylasulfd 41 0. 020
bovi ne serum al bumn, 0.35 Wul of Afu RNase HI and 0.22 Uul of BcaBEST
DNA pol yner-aseroand ithe pngm xed solution C 0.57 nM each of dNTPs, 36 nmM
HEPES- pot assi um hydroxi de buffer (pH 7.8), 114 nmM potassium acetate, 4.5 nmM
magnesi um acet at e, 1E%%F$l%%thyl sul f oxi de, 15 0. 010 bovi ne serum al bum n
0.2 Uul of Afu RNase and 0.125 U pl of BcaBEST DNA pol ynerase. 50 pnol
each of the priners r.d 1ag My riu ubercul osi.s, K-F-1033(68)
and K-R-1133(68) as \fﬁee| gé’??%}’gg?abﬁggﬁﬁg? tigﬂzﬁs%?a%%rzmaéddé%fetsoe 875
ul 2Q.of the_prem xed solution A_.lL2. | of the prem xed solutio or 22
ul oﬁot he 6Pg%ir§é8nso]11htrf‘%ﬁec.gejfﬁér]r,’ %“ﬁ ¥Fe aﬂogq&é’oﬁes%ﬂ?gmeao%oai ni ng
t he BCG genom, at a concentration of 100 pg/ul or 10 pg/ul was added

t her et o. Tﬁémﬁgsggéiﬁ&oﬁﬁxﬁﬁﬁé§oﬁere subjected to | CAN reactions at 25 64C
for 1 hour. After reaction, 5 ul _each _of the reaction 86 m xtures was
subj ected to el ect r oPRéEESHS 1A BxemPd§arose

(1) A unit value of a heat-resistant RNase H used
for the method of the present invention was calculated as

15 follows.

1 mg of poly(rA) or poly(dT) (bbth from Amersham
Pharmacia Biotech) was dissolved in 1 ml of 40 mM tris-HCl
(pH 7.7) containing 1 mM EDTA to prepare a poly(rA)
solution and a poly(dT) solution.

20 The poly(rA) solution (to a final concentration
of 20 pg/ml) and the poly(dT) solution (to a final
concentration of 30 pg/ml) were then added to 40 mM tris-
HCl (pH 7.7) containing 4 mM MgCl,, 1 mM DTT, 0.003% BSA
and 4% glycerol. The mixture was reacted at 37°C for 10

25 - minutes and then cooled to 4°C at prepare a poly(rA)-



gel for confirmng the anplification. The procedure was carried out at
appropriate intervals, and the stabilities of the prem xed solutions were
assessed based on the 1CAN 5 anplification products observed upon

el ectrophoresis. The results are shown in Figure 5. Figure 5is a figure
show ng the el ectrophoresis that represeﬁ@s the storage stabilities of the
prem xed solutions A, B and C of the present invention. Lane 1. the

prenm xed solution A 13 10 days after preparation, 100 pg of the BCG
genom ¢ DNA; lane 2: the prem xed solution A, 13 days after preparation, 10
pg: |ane 3Palve(derfiodett i1 -ut ilontls,0fl Rrd AR LaaRia trlapatidiuterd  aroymRy;

| ane 4: the prem xed solution B, 13 days after preparation, 10 pg; |ane 5:
the pren xedlig8 iyl uwiasn &lded days 1d8G eplpr epariahe omol0OrHgipdlaned®: t he
prem xed solution C, 13 days after preparation, 10 pg; lane 7: the prem xed
sol uti on Bscl8itdays affler mieparatwvas, r&80tpd; akadé °8: fiolre Iir eninecks.
solution B, 18 days after preparation, 10 pg; |ane 9: the prem xed sol ution

C, 18 20 days mitef pdepaMatEDIR %86 pgidedidthametdO:td heephembxed tgod uti on
C, 18 days after preparation, 10 pg. As shown in Figure 5, it was confirned

that tshe premiotd@nsol UbbossbAnasdaB cml dhbewskoredminadduf&d. abayt 2 and
3 weeks, respectively. The prem xed solution C 25 could be used to stably

carry out pnkGAN,reagtiyan 48 days v BpTar wlap@gsadéat &0 PEERANAd Qon
Thus, .it was confirmed that the concentration of salt contained |n the

~reaction byfiter, @ont@i@'@s@ﬂ@ygeﬁm ef.ak abéeva@cr Q%t he- £l 1

concentration upon 5 reaction I ca | he prerera | e concent I’atl on

was 1.5 ti gﬁ%u@.es ,esgncﬁ h%hf : nﬂséﬂéng&n%ggt rt%%é mgggﬂreg"fwt I Rn'value

(difference in absorbance) was obtained by subtracting the
10 . absorbance for the control from the absorbance for the
reaction in the absence of EDTA. Thus, the concentration
of nucleotide released from the poly(rA)-poly(dT) hybrid by
the enzymatic reaction was determined on the basis of the
difference in absorbance.
15 Unit = [Difference in Absorbance x Reaction
Volume (ml)] / 0.0152 x (110 / 100) x Dilution Rate
Referential Example 2: Preparation of RNase H
An RNase H used according to the present
invention was prepared according to the method as described
20 in WO 02/22831. Specifically, Escherichia coli recombinant
cells were cultured and an RNase_H.of interest was prepared
from the cells as follows.
(1) Polypeptide having RNase H activity derived
from Pyrococcus furiosus

25 Escherichia coli JM109 transformed with a plasmid



(4) If a solution containing an enzyne is to be stored, the stability of
the enzyne is generally increased 10 by el evating the enzyne concentration.
Stability of a premi x for storage was exam ned. The prem x for storage was
desi gned such that the enzyne concentrati on was kept high by decreasing the
salt concentration and adding a salt imediately before the reaction to
conpensate for the 15 insufficiency for an I CAN reaction. Specifically, a
prem xed solution for I CAN reaction containing the follow ng was prepared
and stored at 30C. 2.5 nM each of dNTPs, 32 mM HEPES- pot assi um hydr oxi de
buf fer (pHPREZ22Q 00hih povrissinsn aceNat encediiignagresl yraricateateavin®5%
bovine 20 serum al bum n, 0.875 U ul of Afu RNase HI and 0.55 U ul of
BcaBEST DNamoRMaeeask. atfiulitegl deriagebotisomolRitrarocoi afnrigste phwol
each of the prinmers for detecting M/cobacterium tubercul osis, K-F-1033(68)
~and K- R- 113(Hinatdd GhdrMnthl ddRS-qotEsaidm dhid oo de Jnil § ero ¥k 20 8) |
105.22 mM 88 potassium acetate, 4.21 nM nagnesi um acetate and 1. 32%

di met hyl swWrdxiddeosmsaddesd t geptehpel t B ppesdxedasebutéon §orgd,GAN
reaction. 1 ul of an aqueous solution containing the BCG genom c at a

concery r at iqapdfi th00 2t PUtHt e BhalfoRgl Ul puRsnadded =0 itdhe Meddd f:adfe
resulting mxtures were subjected to | CAN reactions at 64C for 1 hour.

After reachnom vl ©agh Qftd hes e daQ{bérgxtch&fs 'SalsubsiI ek tQng

el ectrophoresis on 3.0% agarose gel for confirmng the anplification. 10

The procedure.as GATT i £fPUk Al ARPIARNI.Ake ¢ nteryal $,; and the siabiliti es
sol ut F en

of the prem xe i ons” of e pres i nvention fweré asséesse ased on
Lhe 1 CAN ol Sa Bracuch ot el ol Setiopher e S Tinpe =
that repre%%ﬂ&f Egg7%%%tage.Escherichia coli JM109 transformed with
10 pPFU220 was inoculated into 2 L of LB medium containing 100
pg/ml of ampicillin and cultured with shaking at 37°C for
16 hours. After cultivation, cells collected by
centrifugation were suspehded in 66.0 ml of a sonication
buffer [50 mM +tris-HC1 (pH 8.0), 1 mM EDTA, 2 mM
15 phenylmethanesulfonyl fluoride] and sonicated. A
supernatant obtained by centrifuging the sonicated

suspension at 12000 rpm for 10 minutes was heated at 60°C

for 15 minutes. It was then centrifuged at 12000 rpm for
10 minutes again to collect a supernatant. Thus, 61.5 ml
20 of a heated supernatant waé obtained.

The heated supernatant was subjected to RESOURSE
Q column (Amersham Pharmacia Biotech) equilibrated with
Buffer A [50 mM tris-HCl1 (pH 8.0), 1 mM EDTA] and
chromatographed wusing FPLC system (Amersham Pharmacia

25 Biotech). As a result, RNase HII flowed through the



stabilities of the prem xed solutions of the present invention. Zane 1:

i medi ately after preparation of the prem xed solution, 100 pg of the BCG
genonm c DNA; lane 2: immediately after preparation, 10 pg; |lane 3: 21 days
after 20 preparation, 100 pg; lane 4: 21 days after preparation, 10 pg;

| ane 5: 25 days after preparation, |00 pé? | ane 6: 25 days after
preparation, 10 pg; lane 7: 32 days after preparation, 100 pg; and | ane 8:
32 days after preparation, 10 pg. 25 As shown in Figure 6, it was confirned
that the 89 prem xed solution could be used to stably carry out an | CAN
reaction aft [E¥%%ébéx&ﬂmﬁbc for 32 days or longer. Thus, it was confirnmed
that a reagent for anplification using the I CAN nethod can be stored for a
| ong period of tine B prbp&fi nghand lewothagughpri sedHEé| ufrast Far
reacti on under the conditions as described above. Simlar results were

obt ai ned wh&s egdbilratedn Was RESQURRE ot asldmscr ( Aeelr sinar 1)Pltaxrn(aiabove
using a conbi nati on of BcaBEST DNA pol ynerase and Tli RNase H 10 Thus, it
was confi r iecteledt) t kgquidtibeatbdcontent riatf Her r df eangt heluatdo with he
enzyme concentration rate / the salt concentration rate) is preferably
above 5 , définriang drheiifdrital o£oncest sabi @M afadhewenay mep{.ONAyBekLwESr g2se
and/or RNase H) or the salt upon reaction as 1. 15 Furthernore, it was
confirned tfiakttile oahiteing ndf eiNersabli 15 At Seith ERIL Nesuinhe NarTIE
obt ai ned when exami nation was carried out as described in (1) to (4) above

i ncreasi ng ke apednheal RNasey Hii1o Bg used bindsze 1917 Qrf%%ﬂnrgi ﬁ%% of

Exanpl e 5 Detection of a Mycobacterium avium conpl ex using

t he presem&:oh@é%@ﬂa%@d“’%%@i@@aﬁqtr%it.ri%tn’ u%g.ﬂgh e Gt f(g\rmié:onge;o_ by

Mycobact eri um avi um and cobacteriumintrac |'are ‘were prepare

P\ Co 28, BT BRoiel SRR ESANICIA LRI AN o BRI SR e 108
havi&% nuc%@gkkg%i%%qggﬂ%%% Qﬁm%§ h%% Mggf%%cia Biotech) equilibrated
with 50 mM tris-HCl (pH 8.0) containing 100 mM NaCl and 0.1
mM EDTA and eluted wifh the same buffer. As a result,
RNase HII was eluted at a position corresponding to a
molecular weight of 17 kilodalton. The enzymatic activity
15 of the thus obtained preparation was measured as described
in Referential Example 1. As a result, an RNase H activity
was observed for the preparation.
(2) Polypeptide having RNase H activity derived
from Pyrococcus horikoshii
20 Escherichia coli JM109 transformed with a plasmid
pPHO238 which contains a DNA encoding a polypeptide having
an RNase H activity derived from Pyrococcus horikoshii is
designated and indicated as Escherichia coli JM109/pPH0238,
and deposited on February 22, 2001 (date of original

25 deposit) at International Patent Organism Depositary,



and 24 were obtained using Ex Taq DNA pol ynerise for extension reactions
foll owed by PCRs using ten 74-nmer 5 synthetic prinmers according to the

nmet hod as described in BioTechni ques, 9(3):298-300 (1990). The
anplification products.were inserted into pT7 Blue T vector using DNA
Ligation Kit Ver. 2 (Takara Shuzo). The f8gation mi xtures were used to
transformE. coli JMLO9 to prepare plasmds as 10 positive controls for M.
aviumand M intracellulare. Priners Myco-F1, M/ co-F-2, Mco-F-3,

Myco-R-1, co-R-1-2, Myco-R-21 and Myco-R-2A having nucl eoti de sequences
of SEQ ID izmalo §Ils\ivé¥telt§ynt¢fe5|%wndﬁtb rleubtstonisa werde icarad echrolit  as
follows. Briefly, reaction m xtures of 15 final volunmes of 25 ul containing
t he fol | owileghatolfdayal ADSefisnatbanSentralprepatet; 32 gavhHERESHMiaSSi um
hydr oxi de buffer (pH 7.8), 100 nM potassi um acetate, 1% DVSO, O Ao BSA 4

MM magnesi Meudknkiaaisti 5T ad kaa @0 5618 ST PsTaphrd ddddfr AldedNass Humsdr 4 U
of Tli RNase H, 4 U of 20 BcaBEST DNA pol yneri se, 105 copies of the

posi tive cemrMl BPerebhk.avi mBdHeMcHiH r aeglil ubRL @oas: fad SrptmRd €. wand, 25
pnol each of an upstream prinmer and a downstream priner. The reaction

m Xt urses OF2|3@C eds AndduNerR iexe ar Wjch ?rfétﬁ%ﬂ c%%tt aah J.l‘:l’l%c 1

i ncubat ed 60 m nutes. When 25 the positive cont ro for M avi'um was

used as a ypl1atss e 101+ PP §6 0B + 1984 R, 1 4015 6zb
106- bp, 10?1%by and 1%%19b arrJf)Il?Fcaﬁ onupr oducts of i n ecfeé)? \NZI‘E abser ved

aro ctroph S an of the
e 2 TP G ECRRERE R BN SBEE A R e)

R- 2A, 2 F- 2 d
wgg R 2A; C%}/é%%llgu a%n “? TER. Fus% eE. inan%4 %CB‘l g,%%%f@&l@%g and
R- 2A. [ t d d f th
ot et s w@é'é'%éa”p r{éocaéftkppe%ro Hivor o andy 45 Myo. I%Mm E%'Sﬁ\r&/@o R and
¢ orrpiid o ng%nyﬁmegégog'sﬁ'éégﬁcgnf B%'lﬁfsg—*rl% bLn%%CEL'slég}g%gﬁvéﬁs13iegy?\§n3

101-by anplification products of interest were observed upon agarose gel
el ect r ophoPEBFEN25aNE| ngCRFRABPIARNGRY H GRRERL PG tHhe prseBisatigco- F- 1

suspension at 12000 rpm for 10 minutes was heated at 80°C
for 15 minutes. It was then centrifuged at 12000 rpm for
10 minutes again to collect a supernatant. Thus, 33.5 ml
15 of a heated supernatant was obtained.
The heated supernatant was subjected to RESOURSE
Q column (Amersham Pharmacia Biotech) equilibrated with
Buffer A [50 mM tris-HCl (pH 8.0), 1 mM EDTA] and
chromatographed wusing FPLC system (Amersham Pharmacia
20 Biotech). As a result, RNase HII flowed through the
RESOURSE Q column.
35.0 ml of the flow-~-through RNase HII fraction
was dialyzed against 2 L of Buffer B (50 mM tris-HC1 (pH
7.0), 1 mM_EDTA) for 2 hours. The dialysis was repeated

25 two more times. 34.5 ml of the dialyzed enzyme solution



~and Myco-R-1; Myco-F-1 and Myco-R-1-2; Myco-F-1 and Myco-R2l; Myco-F-2 and

Myco-R-1; Myco-F-2 and Myco-R-1-2; Myco-F2 and Myco-R-21; Mco-F-3 and

Myco- R 1; Myco-F-3 and MycoR-1-2; or Myco-F-3 and Myco-R 2I. No '

anplification product 20 was observed usi ng a pair of the priners Myco-F-1

and MycoR-2A; Myco-F-2 and Myco-R-2A; or ®#yco-F-3 and Myco- R-2A. Based on

t he above-nentioned results, it was confirnmed that M avium coul d be

di stingui shed fromM i ntracel | ul are usi ng the primer Myco-R- 2l or

Myco-R-2A 25 which resulted in tenpl ate-specific reactions. Dot bl ot 92

hybri di zat iva#® wistlp Jeled egdnpt pf | RESQURRFrert s cpdgmpar ( Aeelr shamasPHathawi: usi ng

avium probe (SEQ I D NO:32) or intracellulare-probe (SEQ ID NO: 33) each

| abel ed at Bileesth)eneéquiitlh bimadeidn. wBthefByffdr ulB eacld otltithedr eatthors 5

m xtures was subjected to denaturation at 98C for 5 mnutes, rapidly cool ed

on ice, and ispeid eglkadientlydbond- NEM50ATens heaa Phas iagi apBrokeehlem Af ter UV

irradiation, the nmenbrane was placed in a hybridization bag. 10 mMl of a

hybri di zat ifgaGldi icvhtlbir dieed ynhwdragepRasPhd s t10 (P gy 1 MM

et hyl enedi am netetraacetic acid and 70 sodium lauryl sulfate) was added

t heretpp. Prghyydidiizrid on was carried out at 42C for 30 mnutes. 10 ul of a

sol ution containing the avium probe or the intracellul areprobe at a

concentration of 100 S a at.ur nd-added

prehybri di zati on rea(?t?]&{)fr?rs;%t%%§ 3% tgglr;1 tﬁ%b?fljc?l?é]?l (g% gtgg4f%%fcttr1%€0 to

m nutes, t n S at. ro er m nutes in
A araeng ”ﬁﬁ)?%%a%%“cmf%a 5 ady BBt TaeRFuReCi o

asolutlon cont al ni ng Iorlde r|50|umC|
hydrat e an [ I fate he memyr ane .was i ncubat ed at
45 for 12 Reisesey o ¥ nHinEar s B S g SPRHETOR 2 DA

cont ai ni ng _Hor.ser. dISh er.oxi dase stre vidinh co ate (Pierce at a
concentra'?lB&r?tc?l‘: %' %t?ff Bt &/Hg%reﬁg BoLﬁ‘?rétjra g’@@ KIPQOWUI)’N Cl

~chloride, 17.3 nM SOdI um d| hydrogenphosphat e 25 di h%ggr ate, 2.5 mM EDTA and
o | o odi uﬁﬂdau‘?Jy‘F QY| FAED) 2 LdBeRKe Ay shed 3340 ceMi Nade

washi ng buffer at_roomtenperature foIIowed by 10 m of 0.1 Mcitrate
buffer (pHUS1BP atPEeomismfer at fi%e, 2arkPyiekiet ed | Aradieiear lcandriaiog 10
mnutes in a mxture of 5 mM of 0.1 Mcitrate buffer, 5 5 ul of 3% hydrogen
per oxi de afdazs0 HII &fl ugesomitthombewist dioki myl ﬂ\]@tCrlaW@tShpbtt@nzne@ ne (TMB,
Nacal ai Tesque) at a concentration of 2 ng/m in ethanol. After color
devel opnent, the reaétifomlwas taenRiatsed Bl f rdeitdoinz ed swetogrcentd sArda
result, a signal for the anplification product fromthe positive control
for M avi by cdulrch fid todagdrore i soimy Qesi gl ddve- BV i uampeobe. | aBebeglatoft he 5
end with biotin and no signal could be observed using the
i ntracéel | ultheecpnoeatiratel edsaditieed iend wwich peirgtiohs @hd subjected
to Superose 6 gel filtration column (Amersham Pharﬁééié
Biotech) equilibrated with 50 mM tris-HC1l (pH 7.0)
containing 100 mM NaCl and 0.1 mM EDTA and eluted with the
same buffer. As a result, RNase HII was eluted at a
20 position corresponding to a molecular weight of 24.5
kilodalton. This molecular weight correspbnds to that of
the RNase HII in the monomeric form. The enzymatic
activity of the thus obtained preparation was measured as

described in Referential Example 1. As a result, an RNase

25 H activity was observed for the preparation.



15 the other hand, a signal for the anplification product fromthe positive
control for M intracellulare could be observed only using the
intracel lul are-probe | abeled at the 5 end with biotin and no signal could
be observed using the avium probe | abeled at the 5° end with biotin. Based
20 on these results, it was confirnmed th&P M avium coul d be distingui shed
fromM intracellulare usi ng these probes. Exanple 6 Detection of a
gonococcus using the nethod of the present invention was exam ned. 560- by
fragnents anplified 25 fromthe Neisseria gonorrhoeae CppB gene, the

Nei sseria 94 gonorrhbeaBopypspt tidp) Davgege Ri¥ab¢ hE Neitssdtiva genbvedioeae
DNA cytosine nethyltranferase (M NgoM11) gene having nucl eoti de sequences
of SEQ | D NG®mArahaoarmiobtwigiethsaccording to the net hod as descri bed
in Exanple 5. A 490 5 by fragnent was anplified fromthe Neisseria
gonorrhoeae N4 cyt osiBeectspeicitii delhydMTENSEeirasko Geste witid $ipldafidanner
using ten 67-mer synthetic primers. The anplification products wer e

i nserted i ngaruPl4 BiecH §66tHIns OaCORAL ErebdROg \5%;1 Igﬂlcfe MaBind and
D. 10 Primers NEl-51 03, NEl-5150, CppB-F1, CppB-F2, 3, CppB- RI,

Ic::p}Z:I.)B- ﬁmgmgB Ffﬁal\ieﬁé%B?:Etﬂ-v1%Dgeglgedp%%mRAlﬂch%‘é%%bé Hf%\llg%u?ﬁR %4 Ngo

Cytosine F-dbsiQHA8 & g Z.Lno@ga eas!: Fy e 1% e Bk e %@Q‘RI D

Cytosine R 3, pJDBI CF and pJDB aV| ng nuc |de seguences
NCS: 38-63 apgdy 1 re_syn N ti S, ver e carr.i ed aout
under the cgﬁ%lgéﬁﬁggggﬁheggrlEgg§hé%%xa%%?é §§|n§ ib% cd%leér%ﬁ Q%ia

positive c ral. t | at e, and p t ri,mers NEI-5103 20 and
NEI - 5150. %{sétp"%rlet ul t° 2t g0l errﬁ%?l?n%g ?Séﬁggts%\ﬁ&%@lﬁ@ ofE&3 T h3on
agar ose ge I ectrop Si,S u5| n i.ther se The arrpl i fied fragments
were spot t &y I%ngl E[ﬁ g:rJr ot "rﬁftﬁ%a& z &G IENGfas & ri ed
out 3 cord%%% to.the nmethod as descrl bed in Ex u5|n% 25 NEI - 5130
probe  SEQTFERO164Y 1| dbetedl atkEhR Sendialnit, -bs Bieeshi Aschamssult,

signals of interest were observed. Simlarly, |ICAN reactions were carried
out under {TF&*EBRdiISTiiondbasadds 08P 6,n Benwpl erglays iangepss coopivaberf t he
p05|t|ve control A as a tenplate as well as a pair 5 of the prinmers
. CppB- F1 af@R¥ppBPR1698ppB- BB cvey ighpR R2o1dppBYEQ 9 arftr Bppis REed OpJpBI‘FZ and
CppB—Rl CppB- F2 and CppBR2; CppB-F2 and CppB-R3; CppB-F3 and CppB-R1
CppB- F3 an@A@QBARﬂ;aSoliHO}QpIBaltiédali@t@ﬁB-lR@.f 63- e icfoirmdaifnria@rﬂrms of
i nterest were observed upon agarose gel el ectrophoresis

pg/ml of ampicillin and cultured with shaking at 37°C for

15 16 hours. " After = cultivation, cells collected by
centrifugation were suspended in 37.1 ml of a sonication
buffer [50 mM tris-HCl (pH 8.0), 1 mM EDTA, 2 mM
phenylmethanesulfonyl fluoride] and sonicated. A

supernatant obtained by centrifuging the sonicated

20 suspension at 12000 rpm for 10 minutes was heated at 70°C
for 15 minutes. It was then centrifuged at 12000 rpm for
10 minutes again to collect a supernatant. Thus, 40.3 ml

of a heated supernatant was obtained.
The heated supernatant was subjected to RESOURSE

25 Q column (Amersham Pharmacia Biotech) equilibrated with



10 in all cases. Dot blot hybridization with the anplified fragnments was
carried out according to the nethod as described in Exanple 5 using
NEI - CopB probe-1 (SEQ ID NO: 65) labeled at the 5° end with biotin. As a
result, signals of interest were observed. 15 I CAN reactions were carried
out under the conditions as descri bed in6éxarrpl e 5 using 106 copies of the
positive control A as atenplate as well as a pair of the priners :pJDB F-1
and pJDB R-1; pJDB F-1 and pJDB R-2; pJDB F-1 and pJDB R-3; pJDB F-2 and
pJDB R-1; pJDB F-2 and 20 pJDB R-2; or. pJDB F-2 and pJDB R-3. 91-by
anpl i fi ed fBHgifht P of [Ttht elbstt et diGbserRfed &b adar g8 JHTA] “and
el ectrophoresis in all cases. |ICAN reactions were carried out under the
condi ti ons HyraeEdahat Bxaipde BPLSI ngvatpai r (@memshaer s BRXDBIGH and
pJDBl OR. 71-by anplified 25 fragnents of interest were observed upon
agar ose gelBiot@ghel.ect r Bphoz estasukti ng Rladeer HRNasElbiwedhetlanphgh i ethe
fragnments were spotted onto a nylon nenbrane, and dot bl ot hybridization
was carri eRESQURSR @ diaigitra. t he net hod as described in Exanple 5 using
NEI - CppB probe-2 (SEQ ID 5 NO:66) |abeled at the 5 end with biotin. As a
result5 signals of ity eSlowsaitr AlgemRRGe ST |AddtidriCAN d eagtjansyer e
carried out under the conditions as described in Exanple 5 using 106 copies
of the posidd veregourgk C @s adiim] at eaasrWebh aspRapakéid0 ofi diiken)
primers: MNgo F-1 and M Ngo R 1; MNgo F-1 and M Ngo R-2; MNgo F-1 and
M Ngo R-3; oM - -4 ,M: Ngo and
M Ngo R 2. M Ba Eos Rnd M Nos R 57 11 s £ 3 ana. RTREB FC 4" M Hod 725 nd
M Ngo R-L: Mgy Fruandy M NogBr st M, Jch and MANGp Bo18:8: o Mg

: - itie ra

F-3 and M Ngo R-4 y anp gnents of i nterest were 6bserved upon
agar ose gel tr Lesi S.in lé . t _hlot hybridization was
carried outHI?s?%é) CE(%1-@1’?))#‘lcsgtlglerE(l'%E E@%% “atbéled at the 5 end with
bioti.n, As a result, signals of. interest e obseryed. 2 urt hernore,
ICAng)eacti ons were ¢ I"I‘%I oGt u r%iﬁg\ﬁgbﬁai‘lgﬁoré%asf dgggrif&@cﬁﬁ?n
Exanpl e 5 using, 106 copies of th% positive control D as a tenplate as well
as a pair OPSHEHIYTRS s29YRIEI fe TF-AL aRBTEFF oS ne R Eyissihd FPH and
Cytosine R.2; Cytosine_F-1 and Cytosine R-3; Qﬁt osine 25 F-2 and Cytosi ne
R-1: Cytosind@)E- 2L af EDTAS; renkaininggpoymdsNaElFIPram 9essi ne TRe3;
Cytosine F-3 and Cytosine R 1, tosine F-3 and Cytosine R-2; or Cytosine
F-3 and COytdsilys iR awago-nfpeafnd f tee frerprertisest. i nt4d.est mieref obfder ved
upon agarose gel electrophoresis in all cases. 5 Dot blot hybridization was
carri ed outdlgdivizgdCyensyne- Bodhe {0BEQva® NIbG8)ctleabet @d HtT rtalpe-Nepagrich wi t h
biotin. As a
15 column (Amersham Pharmacia Biotech) equilibrated with
Buffer B containing 50 mM NaCl and eluted with a linear
gradient of 50 to 550 mM NaCl using FPLC system. As a
result, a fraction containing RNase HII eluted with about
240 mM NaCl was obtained.
20 7.8 ml of the RNase HII fraction was concentrated
by ultrafiltration using Centricon-10 (Amicon). About 600
ul of the concentrate was divided into four portions and
subjected to Superose 6 gel filtration column (Amersham

Pharmacia Biotech) equilibrated with 50 mM tris-HC1l (pH

25 7.0) containing 100 mM NaCl and 0.1 mM EDTA and eluted with



result, signals of interest were observed. Exanple 7 Detection of human
hepatitis B virus (HBV) using 10 the nethod of the present invention was
exam ned. Specifically, 560-by portions of the HBV X protein gene
represented by SEQ I D NOS: 69 and 70 were anplified according to the method
as described in Exanple 5, inserted into®pT7 Blue T vector, and used as HBV
positive control 115 T and HBV positive control 1-G Prinmers HBV-F-|

HBV- F-2, HBV-F-3, HBV-F-4, HBV-R- 1, HBV-R- 2, HBV-R-3 and HBV-R-4 having

nucl eoti de sequences of SEQ ID NOS:71 to 78 were synthesi zed. | CAN
reactions ier%e rei BHLEAE - under 2 hteevhdi t Rdeseadideseas bedutadbrdnpl e 5
usi ng 106 copies of 20 the HBV positive control 1-G or the HBV positive
control 1TResifiamplearespamdings  pa r mfladel qor i merisght HRME F-310 ahd
HBV-R-1; HBV-F-1 and HBV-R-2; HBV-F-2 and HBV-R-1; or HBV-F-2 and HBV-R-2.
81- bp, 76-hp,lolhorand Thiby madplcufliaed Waiagnentsr oéspaids esd weme ajrser ved
upon agarose 25 gel el ectrophoresis. 98 I CAN reactions were carried out

under the ddredi RiNese asiIdesdni beHei nménemplecs fisimg 106reopies wiatihe HBV
positive control 1-T or 1-G as a tenplate as well as a pair of the priners:

HBV- F-53 and diBV-iRy3; 0 HBYhE- 3hard o tdBYrdR 4 r &M &t for@Nfla EBYeRsdre@rl JBV- F-4
and HBV-R-4. 84 bp, 79-bp, 78-by and 73-by anplified fragnents of interest

were obser vtk LR AGH Gair &Ryl £ctrohoresi s, Thesamplified by agiRnt s
obt ai ned using the pairs of prri1 rrlers HBV-F-1 and HBViaR-I;s HBV/- Iéfnl an

HBV- R-2;  HBV-ktd vand HBY 1 Rrle 2 5!—@\14- _ng% e%%g S4BV 2 were spotted onto

a nyl on nenbrane, and dot bl ot hybridizati carried out using

e R R BT L
obt ai ned u%in%dggﬁfgﬂrﬁTLIZO4 which contains a DNA encoding a
10 polypeptide having an RNase H activity derived from
Thermococcus 1litoralis is designated and indicated as
Escherichia coli HMS174(DE3)/pTLI204, and deposited on
February 22, 2001 (date of original deposit) at
International Patent Organism Depositary, National
15 Institute of Advanced Industrial Science and Technology,
AIST Tsukuba Central 6, 1-1, Higashi l-chome, Tsukuba-shi,
Ibaraki 305-8566, Japan under accession number FERM BP-7693.
Escherichia coli HMS174(DE3) transformed with pTLI204 was
inoculated into 10 ml of LB medium containing 100 pg/ml of
20 ampicillin and cultured with shaking at 37°C overnight.
After cultivation, cells collected by centrifugation were
processed as described above to obtain a heated supernatant.
The enzymatic activity of the thus obtained heated

supernatant was measured as described in Referential

25 Example 1. As a result, an RNase H activity was observed



15 of priners HBV-F-3 and HBV-R-3; HBV-F-3 and HBV-R-4; HBV-F 4 and
HBV-R- 3; and HBV-F-4 and HBV-R-4 were subjected to dot blot hybridization
usi ng HBV-probe 2 (SEQ ID NO:80) | abeled at the 5° end with biotin. As a
result, signals of interest were observed. 20 Exanple 8 Detection of HCV
usi ng the nethod of the present inventiof8was exam ned. Reaction m xtures
of final volunes of 50 ul containing the followng at final concentrations
were prepared: 32 mM HEPES- pot assi um hydroxi de buffer (pH 25 7.8), 100 mV
magnesi um acetate, 1o di net hyl sulfoxide, 99 0.01% BSA, 4 nM rmagnesi um
acet ate, S50pmuMheadteadfed MR riqgmml each of priners HCV- A2-S and

HCV- A2- A; HCV- A4-S and HCV- A4- A; HCV- A4- S19 and HCV- Ad- A19; HCV-F1 and
HCV- RL; or HCV- F2 andHCVP&RypSEE) 40 NaG:idl- &vaywl 8848%ivizg Wofi Afd 5
RNase HI'l or 4 Uof Tli RNase H, 4 U of BcaBEST DNA pol ynerase, 20 U of
RNase i nhi Hirtoar ,THer2wddfusAMéIRkase XL, and 106 copi es of the RNA
transcript as described in Exanple 2-(2) as a tenplate. The reaction

m xtures were pl aced gorrEherdmla Cyei er sRISQN@E9hi cha hae, petnals 10
53C and incubated for 60 mnutes. After reaction, 3 ul each of the reaction

m Xt urses =SHA) 1S 03X el . r.esul t,
74 bp. Tobe TA o IeE dy and Rl s 1 oY AR ol bRrit ¢

e T IS B L LS AR
HOV-C probe ( SEUTHRB DS | A6 o0 S CHESS  ortf wi Do a o Aadoul {
W £ the kBTGRP ZGHSAED bt EPed SRS T he ai FEDERERY] rits ARUIFI and
Hcy- R1; ang Hg\é- F% and HCV R2 was .carried out using HCV-D probe (SEQ ID
NO: 92) | abe8&Caftt RE 1§ Nedd ARPOS 1) ofitn InAS rpatdomayl, Psitgmsl Srepnism
10 Depositary, National Instituté of Advanced Industrial
Science and Technology, AIST Tsukuba Céntral 6, 1-1,
Higashi l-chome, Tsukuba-shi, Iba:aki 305-8566, Japan under
accession number FERM BP-7694. Escherichia coli
HMS174 (DE3) transformed with pTCE207 was cultured, and the
15 resulting cells were subjected to purification to obtain a
heated supernatant as described in (4). The enzymatic
activity of the thus obtained heated supernatant was
measured as described in (4) above. As a result, an RNase
H activity was observed for the heated supernatant.
20 Referential Example 3
The amplification method of the present invention
was examined.
(1) A PCR was carried out using pUC19 upper 150

PCR primer (SEQ ID NO:1) and pUC19 lower PCR primer (SEQ ID

25 NO:2), as well as 100 pg of pUC19 plasmid DNA as a template.



i nterest were observed. 25 Exanple 9 100 Application of the nethod of the
present invention to a one-step RT-1CAN anplification nmethod was exam ned.
H V was selected as a subject. (1) Preparation of transcript RNA 5 A
transcript RNA as a tenplate was prepared. A plasmd. into which the HV
gag region is inserted (ATCC 40829) was Pfrchased. A PCR anplification
product of about 1.4 kbp corresponding to a portion of the H'V gag region
was obtained using the plasmd as a tenplate, a pair of 10 priners

SP6- HI V- F (TSEQ I D NO: 93) and H V-R (SEQ I D NO: 94) and Ex Taq DNA

pol yrer ase.Th& t ra@sel t prg RNAMpAS fpat hefSiaamentsi ngas he pRERTaRYI | fustiatg on
product as a tenplate and Conpetitive RNA Transcription Kit (Takara Shuzo)
accordi ng Mo ardeedmsitOluct bdnstaehdetedidiong hBNKi thlukf ithe RNA waiskiged as
an RNA tenpl ate for exam nation of the one-step RT-1CAN. (2) Exam nation of
priner for stetzeqdt i andofsiidd arsidig iane- sd epliREILCAN £ i e stk Viksrddv- F2,
H V-F3, HV-F4,” HV-R1, 20 HV-R2, HV-R3, HV-R4 and H V-R4M havi ng

nucl eoti de pgi@q@encesTRé Xk dNOS it t @hd03amBl ef s¥At hesd escht TR ing
reactions were carried out as follows. Briefly, reaction m xtures of final
vol umss of iZzelt &Rl M@ tHhe thald AW rlcHdah 1GoRCANt RkioRNS WeL
prepared; 32 nM HEPES 25 pot assi um hydroxi de buffer H 7. 100 nmM

(p 8).
t assi : DNBQ, & 01%,BS nesi tate. 500 uM
Gach of |ONFReT 3 5Ter “AFL RSB 11 ar 4 0T | g T et oed

BcaBEST Rol ym € . 6 U : X 10 i es.of

Cranscr i pt R e 148 282 SmlL Tch b Lo s 1 0and phPhar SHASEY

d t R . ti 1 xt I d.i h I I
whi Ch had BABSTEE: "M lohE o BASANL of For. 860nERICAES 200, Bo - B,

76-bp, 72- 72-b 72-bp,, 74-bp, 70-b 70-bp, 76-bp, .78-bp, 74by and
74-by anpl inIagHIltdr g'ba%lrﬂ% bpei r’rfléleégledv&b@ o%%e?vé:@“?gal}ﬁ upBhlagsr ose
gel %I ectro%horesi %ﬁesi\;lggr RNase H and the pairs of primers: H V-F1 and

H v-RY;  H 9IEBeZRd M9S-ire (SERVIE, MO H 9nR3 MGIR FESERd IR MRA) H VAF2 and
H V-RAM HLVY-F3 and H V-R2; H V-F3 and H V-R3; H V-F3 and H V-R4; H V-F3
and Hi V- RARPAAPY- EXRapBPHAYIRS. fHpgMERtaia SHOYLRENEES by YuF4 THAS JHERERY:
and H V-F4 and H V-R4AM Dot bl ot hybridization with the anplified fragnents
was carri ed®86t1@8i ndIRNALR predeng SEMicDoROnt@4P or (MIM-IBquedbe (SE® |1 D
NO: 105) each labeled at the 5 end with biotin. As a result, a signal of

i nterest wisaghienyad Xtowre heordtr amiptd f Leanpow fprideuckCRbf aagedntisi 3§ t he
pair of primers HHV-F1 and HIV-R1 in case of the H V-A probe | abeled at the
5 end wi t hmbilotfn,a ariirse gndR2 GBEQNTEr ékt: Swerleedset weckif of y+He]ATP
anplification products obtained using the pairs of priners: H V-F2 and

H V- R2; H VyFlosihh W R3tich V-aE2 ahd 5' end and sterile distilled

water to 5 ul, and a reaction mixture further containing 30
pmol of a primer MR1 (SEQ ID NO:6) 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

20 mM Tricine buffer (pH 8.7), 12.5 mM potaséiunl chloride,

X

12.5 mM ammonium sulfate, 0.0125% BSA, 1.25% DMSO, 5 mM
magnesium acetate, 0.625 mM each of dNTPs) containing 1 U
of BcaBEST DNA polymerase was added to each reaction
mixture. The resulting mixtures were reacted at 55°C for

25 15 minutes. After reaction, 2.5 upl of a reaction



25 HV-R4; H V-F2 and HV-RAM H V-F3 and H V-R2; H V-F3 and 102 HI V- R3;
H V-F3 and HV-R4; H V-F3 and HV-R4M HI V-F4 and H V-R2; H V-F4 and

H V-R3; H V-F4 and H V-R4; and H V-F4 and HV-R4AM in case of the H V-B
probe |l abeled at the 5 end with biotin. 5 Exanple 10 Detection of

St aphyl ococcus aureus using the nmethod off0t he present invention was

exam ned. A region of interest to be anplified was selected fromthe

St aphyl ococcus aureus coagul ase gene. First, a 221-by 10 anplification
product was obtained by carrying out a PCR using prinmers coa-PCR-F (SEQ I D
NO: 106) and-ewysiROR-dR ( SEQUItDONO: 103%, foStaphyé occusMauERTA, gehohEs as a
tenpl ate and Ex Taq DNA pol ynerase. A positive control for the coa gene was
prepar ed byBiomsmshemuyl tBlkuanpli bt edyieagneptnobi owis pddeBl e B \eECt®f .
Primers coa-F1, coa-F2, coa-F3, coa-F4, coa-F5, coa-Rl, coa-R2, coa-R3,
coa- R4 and ezomr Reedwviiary nnised 100 § derse gruienoese HfwdikQ HdA INQR D81 Ady aer e
synt hesi zed. | CAN reactions were carried out under the conditions as 20
descri bed igu Exafpt e35miisngs106 capies Oichherpesict ineg fany Qi fairdde coa
gene as a tenplate and a pair of the prinmers: coa-Fl and coa-Rl; coa-F1 and
coa-RE coarfe? g £ i1t oCRAdEE A 5QA1R2; 0,608 F o%%%c%%%’aﬁ%dﬁﬁ?fe&l’z?’ and

coa-R4; coa-F3 and coa-R5; coa-F4 and coa-R3; coa-F coa-R4;” coa-F4
and coa- R5;. A3k - R3: - a-R4; .coa-

coa-R5. As a reslﬁﬁgg?ﬁ&ﬂ%g-%%?%gg&%%%&e -]J*r%d %f?b@ﬁ,f%@é&

89- bp, 95-bp,,,-92-bp, 107~ - nd_110- amplified fragnent f

i nt er est vve(%él]%%(s)erE%d(&éﬁ%%taégaf%dg%c%el e’é%%@?%%p > itgh%spﬁ et ﬁ%prolS |
RNase H. bl_ot ridization with,.the anplifigcation products, obtained
usi ng theDgtg‘ler sr%osfﬂé% fers coa FLand 88 RS coatF % nccc?aﬁﬁéi,doecroal-rFZ and
coa-R1; and,.coa-F nd coa-R2 was carried out according to the nethod as
descri bed i ﬁgéeffnéipg 23 sPhgP b Ab}SrSSEUFSEQUEDMI‘]d@?“ﬂg) SigIlgoated®nst the
5' eg% with hiotin. As a result, signals of interest were observed for all
spot 82 Si miNAY | @"—Fala%lfa bPBEZRY bHSdintht Hom RirimerndEznplakekedi watpr doirct s
obt ai ned ugg&n)&the pairs of prinmers coa-F3 and coa-R3; coa-F3 and coa- R4;
coa- F3 and COEATS; boRFperinr Wed-irg: aod- Réeghdfdis tha- Rat eowdrd immd
coa-R5; coa-F5 and coa-R3; coa-F5 and coa-R4; and coa-F5 and coa-R5 was
carri ed outtfac&bedi Agngsht hefnethed esteeston beprédudxanpl ddhaisilng @a- B
probe (SEQ ID NO:119) | abeled at the 5 end with biotin. As a result,

si gnal s of ciombdingdtionercd diseprdthefrer MAR1 aspo MR 1 ;2@ nEx daplee 221 MR1).

Det ection of a chlanydia using the nethod of the present invention was
exam ned. A chl anydi &sposhé¢wne iconFtohraadipr epandd-by |ibsedt ioxgendzs0- by
anplified fragnent corresponding to a portion of a chlanydia gene 25 (SEQ
| D NQ:5120) firetmo thie7 phlimerTMRACHter thec@ndi RF trhet Remplate was detected

when the extension reaction was carried out by adding only
the primer MR1 to the template. On the other hand, in
addition.to the above-mentioned band, a 373—bp band bounded
by the primers MR1 and MF2 was detected by further adding
20 the primer MF2. Thus, it was confirmed that the extension
from the MRl primer using the PCR amplified fragment as a
template by the action of BcaBEST DNA polymerase was
switched due to template switching to the extension using a
strand extended from the primer MF2 as a template.

25 Furthermore, template switching was observed when Klenow



104 method as described in Exanmple 5. Primers CT-FB19, CTFB19-3,

CT- FB-19- 3- 21, CT-FB19-3-23, CT-RB21, CT-RB23-2 and CT-RB23-2-24 having
nucl eotide sequences of SEQ I D NOS: 121 127 were synthesized. |CAN reactions
were carried out 5 under the conditions as described in Exanple 5 using 106
copi es of the chlanydia positive control 7hs a tenplate and a pair of the
primers: CT-FB19 and CT-RB21; CT-FB19 and CTRB23-2; CT-FB19-3 and CT-RB21;
CT-FB19-3 and CT-RB23-2; CT FB19-3 and CT-RB23-2-24; CT-FB-19-3-21 and
CT-RB23-2; CT 10 FB-19-3-21 and CT-RB23-2-24; CT-FB19-3-23 and CT- RB23-2;
or CT- FB19-8W#23pahpimETaRB23+&s 24isells asr esulmesopRs-1be, DNA- ml yidkG-dus
107-bp, 107-bp, 107-bp, 107-bp, 107-by and 107-by anplified fragnments of

i nterest wiragriolseraedstpandagaricsd ageimeaitect aophot €gi Sunseng eiithidraRNase
H. Dot blot 15 hybridization with the anplified fragnments was carried out
accordi ng toordie ireisiod &s tescothed han&xanpke templiane Ghipcbheg SEQ | D
NO: 128) | abeled at the 5° end with biotin. As a result, signals of interest

were observed fodseatkdsR@ihg 2AKaRa @%tqewmrpdﬂy@x@yearm@@wImmot her
region as a target was exam ned. A chlanydia positive control 2 was

prepared by rwfcsamr apRARO-LY1 B d dd e TékgggE@tm%r reaposli B9e50 iyt
portion of the chlanydia cryptic gene ( 129) into pT7 Blue T

G Fia15 S8 %‘E&?“Eaﬁf@?«%@%%ﬁl%%w&?’a' N6y "5_‘8:”?; E&&%’Sril
CT-R127222, CT- Flz15§%gngﬁfﬁggﬁé§iggg65W35%% ??Z%QQFt§ﬁ| t| le sequences

of SEQ ID NCS 130- 13 Wer e~ syn reactTons Wer e

gg{o{ 'egdm?“t A9 s 1 PErR1 §RBYINAONS: A JeRELRPET S A BBONE Uldna 0P

thereto. DNA fragments to which the primers MF2 and MR1
10 could be annealed were prepared as follows. PCRs were
carried out using the plasmid pUCl19 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 MSCEF-RV (236
15 bp) and M4-MCSR (271 bp). A region bounded by the primers
M4 and RV was commonly present in the two PCR amplified
fragments.
Next, a.template—primer (2)-1 in which template
DNA strands with primers being annealed thereto were not
20 annealed each other, and a template-primer (2)-2 in which
template DNA strands with primers being annealed tﬂereto
were annealed each other were prepared as follows.
(2)-1 |
A reaction mixture containing 30 ng of the

25 fragment MCSF-RV, 40 pmol of the primer MF2 labeled with



the chl anydia positive control 2 as a tenplate and a pair of the priners:
CT-F1212-20 and CT-R1272-20; CT-F1212-20 and CT-R1272-21; CT-F1212-20 and
CT-R1272-22; CT-F1212-21 and CT-R1272-20; CT-F1212-21 and CT-R1272-21;
CT-F1212-21 10 and CT-R1272-22; CT-F1212-22 and CT-R1272-20; CT-F1212-22
and CT-R1272-21; or CT-F1212-22 and CT-Ri1272-22. As a result, 61-by
anplification products of interest were observed upon agarose gel

el ectrophoresis using either RNase Hin all cases. Dot blot hybridization
with the 15 anplified fragnents was carried out according to the nmethod as
described ilv-EXBMTR 5 dgi ng Ofo$pB4rplebechSEQ 41D NOtha6) | abel eckrad, t he
5 end with biotin. As a result, signals of interest were observed for al
spots. | n addigylemediGiNrecaati oas fiaral caonioethtautt iwsi ngfa Pad1s ofargd t he
prinmers CT-F1215-4R-22 and CT-R1267-3R-18. As a result, 53-by anplification
product s ofstentidreestii wef blodsaated Upon 5agar 0sandela ekbegte9BROMEISItS ST NY
either RNase H Dot blot hybridization wwth the anplified fragnents was
carried outcanedrdinig 3@ hbeorethas asa ﬁéﬁfiQQdMC@Rgxaﬂp|%mélU%EnQﬁQJZ5
1236 probe (SEQ ID NO:168) |abeled at the 5 end with 106 biotin. As a
resul ts si giah@0f MR} eLeSh MRhe dabsghwed: f Ok aéilnaSlp%éncEﬁ@?H’chﬁrz of

Det ecti on of Mycopl asna pneunoni ae using the 5 nmethod of the present
pwent| on \WAo1eaidod ofs W/ CAPLES TRANGUTRA! 4, POSLYT Ve SO O AN @

Mycopl asma pneunoni ae positive contro were prepared by i nserting
anplified fragm respondigng t ontions .of the Mcopl asma, pneunoni ae
ATPase opepgﬁQg?%tél%(t%gadleDgﬁKg:Sl% €%Pa%d Iﬁ%tel%t SHSTﬁﬁﬁo ec?o%gat

accordi ng .the t hod as descriped.in Exanple 5. .Priners co- 140,
I\/ycol40-22f5%l\/y%go- g?ra?’ Mbﬁ é’rfl(‘},?1 Wgo?clh@o,r%@% %%o%,t%féo-‘ggéeam}’ﬁﬁﬂmol 6
" havi ng nUC|e°t%g¢ s%guences of S%g I? NCS: 139- 146 were synt hesi zed. | CAN

reactions WEPE O&TT it€d PEGPTRdEr SPAR PSS cBFdFeons as described in Exanpl e
5 usi,ng 106 copies of the Mycopl asna pneunoni ae positive control A as a
tenpﬂ te and a pair d?)Fﬁe prinmers: Myco-140 and Myco-190; My col1l4022 and
Myco-190; Mycol40-22 _and Myco-190-22; or Mco-140 and Myco-190-22. As a
resul t, 63-by anplififed TPRE§HERt sSTAKLRATE ncongstiniage dBsenged ofpoihggar ose
gel electrophoresis using either RNase Hin all cases. | CAN reactions were
carri ed outftragaentt NESEoRYit Lonsga9idéber ifvedmen tEMANPICSRG 29 pgol0GLfcopi es
of the Nycoglasna pneunoni ae positive control B as a tenplate and a pair of
the prinmer $heMpoinEos ¥B2 addbiies 860th of yMPIRIGIP any MERskBbGy 1As ian
result, 85-by

at the 5' end, 20 pmol of the primer MR1, propylenediamine

15 at a final concentration of 0.01% and sterile distilled
water to 5 pl was heat—denatured at 98°C 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

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

X

acetate, 0.625 mM each of dNTPs) containing 1 U of BcaBEST
DNA polymerase was added to 5 ul of each template—primer
reaction mixture. The resulting mixtures were reacted at
55°C for 15 minutes. After reaction, 2.5 pl of a reaction

25 termination solution (95% formamide, 20 mM EDTA, 0.05%

o



| 07 and 107-by anplified fragnments of interest were observed upon agarose
gel el ectrophoresis using either RNase H Dot blot hybridization with the
anplified fragnents obtained using the pairs of primers Mco-140 and
Myco-190; Mycol40 5 22 and Myco-190: Mycol40-22 and Myco-190-22; and
Myco-140 and Myco-190-22 was carried out’7according to the method as
described in Exanple 5 using M/co-170-probe (SEQ I D NO:147) | abeled at the
5" end with biotin. As a result, signals of interest were observed for all
spots. Simlarly, dot blot 10 hybridization with the anplified fragnent
obt ai ned uSinegopihensdi Blafe,prd e sxMare 70%aant) Myes- 880edasocar nilecbfout
usi ng Myco-730-probe (SEQ I D NO: 148) | abeled at the 5 end with biotin. As
“a result, aasihgnralacdfionniéxestrenas Toles arikear eflsumicrer Marze, - chotathireld at
hybri di zation with the 15 anplified fragnment obtained using the pair of
priners MPRATQ afud MPRnilfdbewas qamwripgd €udh USE Nnghdl eea2b2opr aiectSeQ | D
NO: 149) | abeled at the 5 end with biotin. As a result, a signal of

i nterest wagsobsigdyastedExaspPkeetd rdBhorbet gctdronepf pwyabﬁyhbmﬂdée%e&t ant
St aphyl ococcus aureus (MRSA) using the nethod of the present invention was

exam med. AcheFiANnef si Bt ehest ahe Recariljnhihied Wae sel-ected oy @ﬂstzfo%o'\/bcA
gene. MecA positive controls A and B mere prepared by inserti'ng 560- by

anplified f@%% tsthdggﬁégs éﬂ&g@s{%ggfﬁgn#bégi gpeyMECA- A

and 108 MecA-B (SEQ I'D 151 rnto p ect or accordlng

to the method g descr 'ég%dsmwﬁxamﬁ TrehTer Seh 828, Nash Ao

MecA- S1281 "and havi'ng “nucl€o |de sequences

wer e synt hesi zed. ICAN reacti were carried er th condi tions as
descri bed ?Sgﬁx % é“ﬁﬁ’lﬁﬁyﬁ%% %qﬁ?nfh%ghgg;mﬁgg Fﬁ?g oﬁﬁF@ldA as a
tenpl ate a pai.r of the priners MecA- AG11, 6 i es
of the I\/bcﬁgl osPFl@@ c5%¥?oﬁ”§“§§'awﬁéﬁp§5%%'ﬁﬁg éﬁ éY M%éAE% s MecA
10 S%é MecA- A1341. As a result, 106-by and 83-by anplified fragnments
wer e bserP PSEPEKY 6598§e §BA eneedr offbr dhe e TRFTEIRAEORNG e D8

of the ICAN reaction mxture for which an anplified fragnent was obtai ned

usi ng the p&REtHF ofi fdes eXTRRELOTE BT OSIVEIVec A-LEBIEL Yas BeRiake o®lNe a
nyl on menbrane Hybond-N, and dot bl ot hybridization was carried out

accordi ng st rendsnaphobeasadesoenbed eacExarplee ;5 ansi AgnkeeA- Aepirdiage( SEQ
| D NO: 156) | abeled at the 5 end with biotin. Furthernore, the anplified
fragment obNai sédandisnhe20gt henpailedokaphi meherMecA- 51281 and MecA- A1341
was spotted onto a nylon nmenbrane in a simlar. manner, and dot bl ot
“hybridi zati on was ca®si edhown usnngFlilgcseB pBebe oh$EQ ED NB1ibp) bahel ed at
the 5 end with biotin. As a result, signals were observed using both
probés, coekicenided Zxoanphef beameanMel the thegieans odf thet ecepllate AS
detected for the template-primer in which template DNA
strands with primers being annealed thereto were not
annealed each other. On the other hand, in addition to the
above-mentioned band, a 223-bp band bounded by the primers
20 MFZ and MRl was detected for the template-primer in which
template DNA strands with primers being annealed thereto
were annealed each other. Thus, it was confirmed that a
template switching reaction took place if <template DNA

strands with primers being annealed thereto were annealed

25 each other.



Exanpl e 14 RNase H that can be used for the nethod of the present invention
was exam ned. (1) Priners pDON-Al-1(22) and pDON-Al-2(23) 5 having

nucl eoti de sequences of SEQ I D NCS: 158 and 159 were synt hesi zed based t he
nucl eoti de sequence of the packaging region in a vector plasm d pDON- Al
(Takara Shuzo). Reaction mixtures of tota# volunes of 25 ul each contai ning
1 ul of a solution containing 10 fg of pDON-AlI DNA or water 10 for a
negative control, 100 prnol each of the priners, 0.5 mM each of dNTPs, 32 nM
HEPES- pot assi um hydr oxi de buffer (pH 7.8), 100 mM potassi um acetate, 4.0 niM
magnesi um acet ate, 0.ExEWevilne serum al bumi n, 1.0% di met hyl sul f oxi de,

2.64 U of Bca DNA polynerise and 8.75, 4.38, 15 2.19, 1.09, 0.55 or 0.27 U
of Afu RNase H I, 4.8%he Ae34ctioh? medHi® df Zhe priseart Gkt idn Rfidas RNase
HI, or 14, 7, 3.5, 1.75, 0.875 or 0.438 U of Pho RNase HI were incubated
at 64C for ekardwed nuaihbermptosyet €fiukf tteibdractdak  asul a easlpRfcd he
reaction m xtures was anal yzed using 20 el ectrophoresis on 3. 0% agar ose

gel . As a medulelrs agpr+idgats ongrodust Jicef7)i Nnhgpest-meregnhsenvgd usi ng
Afu RNase HIl regardless of the unit value. Furthernore, anplification
produgt s ofvg.mter gst wgf[@lgg@?%gedauskg@ign59w£9h4.p@i&p‘;eﬂflu RNasgyd | or
1.75 to 14 U of Pho RNase HIT. 25 Based on these results, 1t” was confirned

Al hoqpent H1O ches: SRRk RASEH | & SIINE Y OBl RS, Tor

the nmethod of the present invent A reaction mXture o _
sequences o "LEO T BoROR 160 i TEL Cont eS| ZEUCh Ao SBASFECST Cha P
nucl eot i de ence of th gRNA ﬁor.nouse i nduci bl e NO synt hase iNC%?, 1
ul of a cDNi(%%rggﬁéreééuglcch PRG 8345 coRvERTF onaP I B ROt f ridh éEe(nBan
comerci al | y .avail abl e .nouse cel | (coérg S ondin o 50 ng _of RNA), 5 ul 10
of 10 x ExY é?arb&FF&SS(l?é’ké’r‘ﬁ‘&@rﬁJz”tbl, ‘}e§5 LF’E’)? Srﬁkaﬁa %ﬁ 8¢ mRgion
pol yner ase. ( Takar huzo) and, 0.2 mM each of dNTPs was reacted using a
t her :@I cyEPEFASTPHe Bt dftunP R Rs PR oWRCLUGL T, cFlae oPr9mer CPogitipns
m nutes; 30 cycles of 94 C for 30 seconds, 55C for 30 seconds and 72C for
30 is 105 bp. A Mycobacterium tuberculosis genomic DNA as a
template was extracted from dried BCG vaccine (Nippon BCG
Seizo) according to a conventional method. Serial
dilutions containing 100 fg to 10 pg of the genomic DNA in
15 1 ul of sterile water were prepared. Reactions were
carried out as follows. Briefly, reaction mixtures of
final volumes of 25 pl containing the following at final
concentrations were prepared: 32 mM HEPES-potassium
hydroxide buffer (pH 7.8); 100 mM potassium acetate; 1%
20 DMSO; 0.01% BSA; 4 mM magnesium acetate; 500 pM each of
dNTPs; 50 pmol each of the primers K-F-1033-2 and K-F-1133-
2; 9.375 U of Pfu RNase HII, 4.375 U of Afu RNase HII or 4
U of Tli RNase H; 2.75 U of BcaBEST DNA polymerase; 1 ul of

one of the templates; and sterile water. The reaction

25 mixtures were placed in Thermal Cycler Personal which had



15 seconds; and 1 cycle of 72C for 5 mnutes. The PCR anplified fragnent
fromnouse i NOS cDNA was cloned into a plasmd vector pT7 Blue T-vector
(Novagen) which was used as a tenplate for the nethod of the present

i nvention. Reaction m xtures of total volunes of 25 ul each containing 20 1
ul of a solution containing 10 fg of the’plasnid DNA as a tenplate or 1 m
of water for a negative control, 100 pnol each of prinmers NS5 (SEQ I D NO:9)
and NS6 (SEQ I D NO:10), 0.5 mM each of dNTPs, 32 nM HEPES- pot assi um

hydr oxi de buffer (pH 7.8), 100 nmM pot assi um acetate, 4.0 nmM magnesi um 25
acet ate, 0b@EW bsetneatsel@riCal o indub@ded] nEbhy| 60 mibhuselsf.oxi deitex 64 U
of Bca DNA polynerise and 10, 5, 2.5, 1.25, 0.25, 0.125 U of Methanococcus
j annashi (MeactRNase Hill, daeh Rbasehdl keactIbn Rilasarksl waer esubjcadiaieed at
62C for 1 hour in a thermal cycler. M a RNase HI was prepared 5 according
to the nmetheod dlcdlesspndessis Shr BGGr agdk sk 9941 . Af 2y 4 eaekuon, 3wl
each of the reaction m xtures was anal yzed usi ng el ectrophoresis on 3. Qo
agarose gelyasTheokesthds @hatShinamplkirdekeidn RBHE W8sa JH@Rd

show ng the agarose gel electrophoresis of anplification 10 products

obt ai med UugisRg ¢t he e d&/ PEST OBnBN@_%%h"%mo'ﬂnQW@l&OAi f|g73t§”@0799r)e|?fﬁse”t

results obtai ned using Met hanococcus jannashi RNase HI |7 Thernococcus cel er
RNase HI | r 0 s lJ toral i se H1, respectively. Lane 1: 10 U
of RNase Hf&ﬁg‘ E%ﬁag%g?: %qlﬁuaosf %Rlﬁ%@iﬁ:%llga 15 negative control; lane 3: 5 U

of RNase HII; |ane 4; gﬂgl%f RNase HI I, negative control; lane 5: 2.5 U of

RNase HI I; |ane 6: 2.E§ 0 I-%Nase ‘H'I, negative control; lane 7: |1.25 U of

RNase HII; lane 8: 1. of RNase_ Hl | egative_control; lane.9: 0.25 U of
R H 1. |ane 10: 0135 AU TRTS0 Fi edp Forebar: SB-08M PHELoLaESEE

0.125 U of RNase HIl; and |lane 12: .0125 U of RNaae H | negative control.
As shown i HSEPGur e@®, &hi f iRERR%n PRSduct¥aBERERAt er est MRS HITY
using 0.125 to 10 U of Ma RNase H'l, 1 to 5 U of Tce RNase H I, or 0.125

to 510 of FUPeRRELESHS| Waps SBASEth ahedseStebtfts, 1tN@asrcdRPi PFe®tt hat

all the heat .
the BCG genomic DNA as a template prepared in Example 1 was

added to 50 pl of a reaction mixture. Primers MTIS2F (SEQ
ID NO:162) and MTIS2R (SEQ ID NO:163) as well as RNA probes
for detection MTIS (SEQ ID NO:11) and MTIS-2 (SEQ ID NO:12)
15 were synthesized using a DNA synthesizer. Each probe had
fluorescence labels 6-FAM (Glen Research) and TAMRA (Glen
Research) at the 5' and 3' ends, «respectively. The
reactions were carried out as described in Example 1 except
that 4 U of BcaBEST DNA polymerase and 18.75 U of Pfu RNase
20 HITI were used. 5 pmol of the RNA probe was added to each
reaction mixture (a final volume of 50 ul). 25 ul out of
50 pl each of the reaction mixtures was used for an ICAN
reaction at 58°C. Smart Cycler (Takara Shuzo) was used for
the ICAN reactions and detection of the amplification

25 products. The results are shown in Figure 2A. In Figure



| 12 resistant RNase HiIs could be preferably used for the nethod of the
present invention. (3) The method of the present invention was further

exam ned under the reaction conditions as described 5 in Exanple 5 except
that different type and amount of RNase H were used. 1 U of Thernococcus
litoralis RNase HI I or 8.75 U of Thernocégcus cel er RNase H | was used as
an RNase H. Anplification reactions were carried out using |06 copies of
the HBV positive control 1-T as a tenplate as 10 well as the pair of
prinmers HBV-F-2 and HBV-R-1 prepared in Exanple 7. As a result, 76-by
anplified RPagnehit savf i riter eshe wedenghsedied lupakagar oeprgeknt  the

el ectrophoresis using either RNase H Based on these results, it was
confirmed tfiatoresidenReasentihsicpulathidbet pe etherrdldon tzsedatds aceqdiszhtt o t he
present invention. Exanple 15 The detection nethod of the present invention
was exani netheustihgea reaet i BRoGMST BN CUfEMNi 2@, anoh Dy eritd  Gaplidiedi rst,
~an internal control for Mcobacterium 20 tubercul osis was prepared

accordi ng i@ aghenwet had ias desar ihad d dxasPl €0 5ed AudB895bY 8Pl i1eat i on
product having a nucl eoti de sequence of SEQ I D NO: 169 waS obt ai ned usi ng Ex
Taq DNA po S HeOor nsi act,l I by. i f our
s0-mer synbrets o ey e B Y S o ag Rt b

Bi oTechni q 9( 3): - .1.990) e | inffnCat i prodyct s

i nserted igﬁgtg%%héﬁﬁé %kvgg%oggggﬁﬁggngh%?gggggn?kﬁt%%gggszc gﬁggngio).

The ligati§9e¥E§E53§ W@gdy§gg ta tran Eoﬁg%gct%éhi JMLO9. The resulting
0

pl asm d was used as-an i nter nal "contro r CObact eri um tuber cul osi s.
M S2F16 and MIl S2RAAC, hgvi ng nycl eat,j de ences, of SEQ I D NOS: 170 and
171 ower o oynt hes: sod.( Ztnd |kt as Hhefal HR0EeE 1 SIteRngothE g mor
pair incIudi&g thi Eriner portions is 98 bg. 10 The reactigns were carried
out as fol FORETCReAEPFONAM REAFERSTr f FRaFCYoPGRERS oI 2S5 SEILecsREairsi Ry t he
foll owi ng at_final concentrations were prepared: 32 nM HEPES- pot assi um
hydr g)@i de BUPPEFT(pHAR. BNA 2602niePBLassi HASaPEERRE 195 DEROLOWSO19PABSA,

0. 1% propyl enedi am ne, 4 nM 15 nmagnesi um acetate, 500 uM each of dNTPs, 25
pnol each BNAt he@afRieregsvpsaraseand om S2FAAGL 108 copsesunf ftemi ater nal
control for Mycobacteriumtuberculosis, 2.2 U of Afu RNase HIl or 8 U of
Tli RNase PFRElent wigh BeeiBEST DNACpeifyeer adesaininlg oinfotreepl abesand
sterile water. 0, 1 or 20 10 pg of the BCG genom ¢ DNA which was used in
Exanpl e 1 wadngsdRIzslt heedgampt at Bif@hgechactliogn esi) x tageasrdiare pbackd in
Thermal Cycl er Personal which had been set at 60C and i ncubated for 60

m nut es. Thessaopkésnebtaithetied to the reagent and finally dissolved

15 in 20 pl of injectable water (Otsuka Pharmaceutical). The
RNA sample was used as a template for an RT-PCR. The
reaction was carried out as follows. 50 pl of a reaction

mixture was prepared using 2 ul of the RNA sample, 20 pmol
each of primers SP6-HCV-F (SEQ ID NO:13) and T7-HCV-R (SEQ
20 ID NO:14) and One-Step RNA PCR kit (Takara Shuzo) according
to the manual attached to the kit. The reaction mixture
was placéd in Thermal Cycler Personal, reacted at 50°C for
15 minutes and at 94°C for 2 minutes, and subjected to 40
cycles of reactions as follows: 94°C for 30 seconds, 60°C

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



after the I CAN reactions were spotted onto a nylon nmenbrane, 25 and dot

bl ot hybridi zation was carried out according to the 114 nmet hod as
described in Exanple 5 using a probe for detecting Mycobacterium

tubercul osis MINS-S-PROBE (SEQ ID NO: 172_) labeled at the 5 end with
biotin, or a probe for detecting the intérfnal control |NTER PROBE (SEQ I D
NO: 173) 5 labeled at the 5 end with biotin. As a result, when the sanples
obtained after the I CAN reactions with no addition of the BCG genom c DNA
were spotted, no signal was observed using the MIS-S-PROBE while signals
wer e obser Vi ES3F He MINIERPREBE. SWiar terd il et nanh rest af erer2g he

| CAN 10 reactions with the addition of 1 pg of the BCG genom c DNA were
spotted, sitfRlladus e bsergadossi ngebot hanfl tae M-S RREBE finch t fen

| NTER- PROBE. When the sanpl es obtained after the I CAN reactions with the
addi ti on ofprk@ysy off tiwt B genasi exENfedefeonpohtedelsi gimtes DM evas
observed using 15 the MI S-S-PROBE while no signal was observed using the
| NTER- PROBE.e Bamatkdbrustimas EASSIHAR Vdrt. \as(Teotfdd rmeiddatacesidging was
observed using the MIN S-S-PROBE if the BCG genone as the target was

anpl i f5 ed, tikeriens ructigng amslsereed Hesing .t he IWVEERBROBE ria the
internal control was 20 anplified. Thus, it was confirned that a target
nucl ei ¢ acisymeaiedie cwpecishneal L e detasd v &yemnn bhe Rresence, of

internal control according to the nethod of the present inventi on.angl\é]l

I ndustrial cAppldtaahidd tafa Bdehscription Kit (Takara Shuzo) according
to the instructions attached to the kit. The RNA was used
as a templaté for examination of the one-step RT-ICAN.

10 The template RNA corresponding to 0, 1 x 10°, 1 x
10° or 1 x 107 copies was added. Reaction mixtures of
final volumes of 50 pl containing the following atvfinal
concentrations were prepared: 32 mM HEPES-potassium

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

X

15 DMSO, 0.01% BSa, 4 mM magneéium acetate, 500 uM each of
dNTPs, 50 pmol each of primers represented by.SEQ ID NOS:15
and 16, 5 U of Afu RNase HII, 4 U of BcaBEST DNA polymerase,
20 IJ of RNase inhibitor, 2.5 U of AMV RTase XL (Takara
Shuzo), 1 upl of the transcript RNA dorresponding to the

20 given copy number, and 5 pl of 3000-fold dilution of the
stock solution of SYBR Green I (SYBR Green I nucleic acid
Gel Stain, BioWhittaker Molecular Applications) with-
sterile water as an intercalator. 25 pl of each reaction
mixture was used for an ICAN reactién at 53°C. ABI PRISM™

25 7700 System (Applied Biosystems) was used for the ICAN



The present invention provides a nethod for stabilization and |ong-term
storage of a reaction reagent for a nethod for anplifying a target nucleic
acid in which a region suitable for specific anplification in the 5

nucl eoti de sequence of the target nucleii acid is anplified by a DNA
synthesis reaction using a chineric olig Bucl eoti de prinmer, or a method for
detecting a target nucleic acid which conprises a step of detecting a
fragnent anplified fromthe target nucleic acid obtained by the 10
anplification nethod. The gresent invention al so provides a nethod for

det ecting &BagENShATSi dSBRFELARI ch e Jsi ¥ty arghphodrndnt iRigusifg
specific detection or quantification of a mcroorganism¢(in particular, a
pat hogeni ¢ 2%i-cr d67 e 15 uEhgaEe a2Ri r ik, Wésbééﬂgﬁﬂ-'mmﬂ aha% furtgugedr a
yeast, as well as a chinmeric oligonucleotide primer and a probe for the
met hod. Sed§ueded cLiastiihgFrrlek MexdeBEcE¢d NO: 4: rPedi-gnmd okingemuaisdotg de
primer 20 designated as pUC 9 upper 150 to anplify a portion of plasmd
pUC 9. SEQthP Kde?stBes RFrddAd mgdihwel.eot i de prinmer designated as pud 9
lower NN to anplify a portion of plasmd puUC 9. 25 SEQ I D NO: 3: Designed

ol i goducl eoti de prineB) 1hn dedicgmat ediecascMEonF t @yame fy uw@iheng BNA
fragment SEQ I D NO: 4: Designed ol igonucl eotide priner designhated as MCS-R

to anplifyiatkenglBNArf WagnMertam$EQd.D NOCh1 akgS!iaNgdn@hicd@RUC ISRl gpr i mer
5 designated as M2 to anplify a portion of pUC 9 plasm d DNA. SEQ I D NO: 6:

Desi gned okisgansebgeticde priimersdesenaked ap MB1l1v9 appl kirgra @ekt ifgn of
puC 9 plasmd DNA. SEQ I D NO: 7. Designed chineric oligonucl eotide prinmner
desi gnat ednas 169 F-%083- Z i ALY B8nPO¥ R 0Bl s of the nucleotide
sequence of the Chlamydia trachomatis plasmid (GenBank
10 accession nﬁmber X06707). The 1length §f the region -
bordered by the primer pair including the primer portions
is 109 bp. 1In addition, primers CT-FB19-3 (SEQ ID.NO:19)
and CT-RB23-2 (SEQ ID NO:20) were also used as primers for
amplifying a chlamydia. The length of the region bordered
15 by the primer pair including the primer portions is 107 bp.
Reaction mixtures of final volumes of 50 ul containing the
following at final concentrations were prepared: 32 mM
HEPES—pbtassium hydroxide buffer (pH 7.8), 100 mM potassium
acetate, 1% DMSO, 0.01% BSA, 4 mM magnesium acetate, 500 1M
20 each of dNTPs, 50 pmol each of the primers CT2F and CT2R or
the primers CT-FB19-3 and CT-RB23-2, 35 U of Afu RNase HII,
8 U of BcaBEST DNA polymerase, 1 ul of a sample and sterile
water. 2.5 pl of a 3000-fold dilution of the SYBR Green I

stock solution as an intercalator was added to 22.5 ul of

25 each reaction mixture and the reaction mixtures were



10 Mycobacterium tubercul osis DNA. "nucl eotides 19 to 21 are

ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO: 8:
~Designed chineric oligonucleotide primer designated as K-R-1133-2 to
anplify a portion of 15 Mycobacterium tubercul osis DNA. "nucl eotides 20 to
22 are ribonucl eotides-other nucl eoti des’8re deoxyribonucl eotides."” SEQ ID
NO: 9: Designed chineric ollgonucleotlde primer to anplify a portion of

| NOS- encodi ng sequence from 20 nouse. "nucl eotides 21 to 23 are '
ribonucl eotides-other nucl eotides are deoxyribonucl eotides” SEQ I'D NO: 10:
Desi gned clsupgeiated |tgbrﬁ§‘d¥1\bcctead1=;tlmnmt 5 divpl iSmaRE Frdlieon wifs used

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

ri bonucl eotficdestbehelCR% meekédbndesard e ddgecydiobonuc|Tdet | destilts1BAeSEQ | D
NO: 11: Desi gned ol i gonucl eoti de probe designated as MIS to detect a DNA
fragment amglawryi ig arpgureon20f My @dbacthewrumitwubetgukesi 3C sequtencas SEQ

I D NO: 12: Designed oligonucl eotide probe 5 designated as MIS-2 to detect a

DNA f r agme dorafiitmieley ith ta s it qfudeciobactier idinlld ey cddesitssegquence.
SEQ I D NO: 13: Designed ol igonucl eotide priner designated as SP6-HCV-F to

ampl i fy a pIhiQn Qf M@E%%@n‘&o i Peergnedeghi Q%”U@A@%y%eﬂr'ﬂ&r 10
designated as T7-HCV-R to anplify a portion of HCV SEQ I D NO?15: Designed

chinmeric 0Hé¥¥8€¥ﬁaﬁd‘yﬁﬂ§ﬂ r, designated as HCV-A2-S to anplify a portion
of HCV. "nucleotides 16 to are ribonucl eoti des- ot her nucl eotides are

b | d . | i |, d
or i mer desi gnat ed as A%/éig@g %’%)dg%pﬁl& Y abort on PRy nBREC T 1s
[0 20 are Gl eoudesaicr, ol salides. A1 donay o sqtidas, SEQ

| D NO: 17: S|gne chlne |gonuc 1 deE rimer desi néie 2F to

i f t f__chl t.r achanat, .l d DNA
"Nocl eot GBS THE A 25 %”‘ﬁa (SIS S S B

deoxyrlbonucleotldes " SEQ I D NO: 18: Designed chineric oligonucleotide 25
pri meP desi gnat ed as FERIR 150 3 anplify a portion of Chlanydia

Storage stability of a reagent used for the
method of the present invention was examined as follows.

(1) A premixed solution for ICAN reaction
containing the following was prepared and stored at 4°C or

15 30°C for about one month: 1.6 mM each of dNTPs, 101 mM
HEPES-potassium hydroxide buffer (pH 7.8), 317 mM potassium
acetate, 12.7 mM magnesium acetate, 0.03% bovine serum
albumin, 3.2% dimethyl_sulfoxide, 0.56 U/pul of Afu RNase
HITI and 0.35 U/upl of BcaBEST DNA polymerase.

20 16.125 pl of an aquéous solution containing 50
pmol each _of primers for detecting Mycobacterium
tuberculosis; K-F-1033(68) (SEQ ID NO:21) and K-R-1133(68)
(SEQ ID NO:22) was added to 7.875 ul of the premixed
solution for ICAN reaction. In addition, 1 ul of an

25 agqueous solution containing the BCG genomic DNA prepared in



118 trachomatis cryptic plasm d DNA. "Nucl eotides 16 to 18 are -
ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eotides.”™ SEQ |D NO: 19
Desi gned chimeric oligonucleotide 5 priner designated as CT-FB19-3 to
anplify a portion of Chlanydia trachomatjcs cryptic plasmd DNA
"Nucl eotides 20 to 22 are ribonucl eotide8%ot her nucl eotides are _
deoxyribonucl eotides.” SEQ I D NO:20: Designed chineric oligonucleotide 10
primer designated as CT-RB23-2 to anplify a portion of Chlanydia
trachomatics cryptic plasmd DNA. "Nucleotides 21 to 23 are
ri bonucl eotEB*d@P1& Herathug| eoniceas raitd oge ®&/ ri Hor@! kbt Pded 0" PIFQL aw: 21:
Desi gned chimeric oligonucleotide 15 primer designated as K-F-1033(68) to
anpl i fy a peldddon tof Mlwobasiztiuen t ubefbel oglesUDNANGnuoliedimdes k1o 22
are ribonucl eoti des-other nucl eotides are deoxyri bonucl eotides.” SEQ I D
NO: 22: Desisgirgeatieidreto ¢ IgiANjonegtebddnde 20 pATGerfatesigieted as After
K-R-1133(68) to anplify a portion of Mycobacterium tuberculosis
DNA. "nucl eatelated o) t5 122 @aeh robonhel eeticdesnomiat utkel ealsi dat At ed
deoxyri bonucl eotides.” SEQ I D NO: 23: Nucl eoti de sequence of 16S r RNA 25
from Mycobaet efidynpibpesild Son 3.0% agarose gel for confirming the
| amplification. The procedure was repeated after
appropriate storage periods (in days), and the stability of
the premixed solution for ICAN reaction was assessed based
on the ICAN amplification products observed upon
10 electrophoresis. The results are shown in Figure 3.
Figure 3 1is a figure showing the electrophoresis that
represents the storage stability of the premixed solution
of the present invention. Figure 3A shows results of
storage at 4°C. Lane 1: immediately after preparation of
15 the premixed solution, 100 pg of the BCG genomic DNA; lane
2: immediately after preparation, 10 pg; lane 3: 9 days
after preparatioh, 100 pg; lane 4: 9 days after preparation,
10 pg: lane 5: 18 days after preparation, 100 pg; lane 6:
18 days after preparation, 10 pg; lane 7f 28 days after
20 preparation, 100 pg; and lane 8: 28 days after preparation,
10 pg.
Figure 3B shows results of storage at 30°C. Lane
1: immediately after preparation of the premixéd solution,

100 pg of the BCG genomic DNA; lane 2: immediately after

25 preparation, 10 pg; lane 3: 6 days after preparation, 100



SEQ I D NO: 24: Nucl eotide sequence of 16S rRNA from Mycobacteri um
intracellulare SEQ I D NO: 25: Designed chineric oligonucl eotide primner
designated as Myco-F-1 to anplify a portion of 5 Mycobacterium 16S r RNA
"Nucl eotides 18 to 20 are ribonucl eoti des-other nucl eotides are
deoxyri bonucl eotides." SEQ 'ID NO: 26: De8ilgned chineric oligonucl eotide
primer- designated as Myco-F-2 to anplify a portion of 10 Mycobacterium 16S
rRNA. "Nucl eotides 16 to 18 are ribonucl eoti des-other nucl eotides are
deoxyri bonucl eotides.” SEQ I D NO: 27: Designed chineric oligonucl eotide
primer desiRfivat £anas 4Myco- fagst @ fdgy i pyepapatioon 40 I&yMytabactderilin 16S
rRNA. "Nucl eotides 16 to 18 are ri bonucl eoti des-ot her nucl eoti des are
deoxyri bonugts wsotd fiesy " pBEGR FOENON 281 0Degiggnexhahlare i 6: ollidgatayes enf 4 «te
primer designated as Myco-R-1 to anplify a portion of 20 Mycobacterium 16S
rRNA. " Nuclpastpgades ibh,t AL Sqre ri bonucl eoti des-ot her nucl eotides are
deoxyri bonucl eotides.” SEQ I D NO: 29: Designed chineric oligonucleotide

primer designated as A¥/Cshdwd- 2nt gigiRll Iy, aiPowhkoroafiZzheMyaoRactard um
16S rRNA. "Nucleotides 16 to 18 are 120 ri bonucl eoti des-ot her nucl eoti des
are 5 premixed solution could be used to stably carry out an ICAN
. reaction after storage at 4°C for 28 days or longer from
the preparation. It was also confirmed that the premixed
solution could be used to stably carry out an ICAN reaction
after storage at 30°C for 10 days or 1longer from the

10 preparation. Thus, it was confirmed that a reagent for
amplification using the ICAN method can be stored for a
long period of time by preparing and storing a premixed
solution for reaction under the conditions as described
abéve.

15 - In addition, when premixed solutions for ICAN
containing a 3-, 10- or 30-fold amount of Afu RNase HII
were prepared and _subjected to storage tests under Ithe
conditions as described above, similar results were
obtained.

20 | Example 4

Stability and long-term storability of a reagent
used for the method of the present invention were examined
as follows.

(1) The composition of a premixed solution for

25 storage was examined. Specifically, a solution (I)



deoxyri bonucl eotides.” SEQ I D NO:30: Designed chineric oligonucleotide
primer designated as Myco-R-21 to anplify a portion of 16S 5 r RNA-encodi ng
sequence from Mycobacteriumintracellulare. "Nucleotides 18 to 20 are

ri bonucl eotides other nucleotides are deoxyribonucl eotides." SEQ I D NO: 31:
Desi gned chimeric oligonucl eotide priner8designated as Myco-R- 2A to anplify
a portion of 16S 10 r RNA-encodi ng sequence from Mycobacteri um avi um

"Nucl eotides 18 to 20 are ribonucl eoti des-other nucl eotides are

- deoxyri bonucl eotides.” SEQ ID NO: 32: Designed oligonucl eotide probe as
avi-um pr obe€and aderia 1o 2D HERFifemo tags ivm dydrquurdd dnfferd 5(#65 . 8) ,

r RNA- encodi ng sequence from Mycobacteriumavium SEQ I D NO: 33: Desi gned

ol i gonucl edtd4demr opetassiwnr cedtater eOpi0ddé t bodéhect sarbNA dlikagment
anplifing a portion of 16S r RNA-encodi ng sequence from Mycobacterium
intracel | urdardel’ 20 r8EQYID NI £k iddclled itfels edlarfae Rifasepl enel fo.am

Nei sseria gonorrhorae SEQ I D NO: 35: Nucl eoti de sequence of pJD4 p~lasm d

DNA from Nei/sseldifa BpeBBSThonge poAQnd2 N 3tis Nue ide geqience ofa),
M NgoM I'1 25 gene from Nei sseria gonorrhorae 121 SEQ I D NO: 37: Nucl eotide
sequence ofy %ﬁéﬁﬂﬂmﬁ3¢$h¥|bEéﬂi&eqéﬁeéHé”Hhﬁféﬁfﬁi@D90@%&%h%ﬁ%%ared
by adding the following to 5.625 pl of the solution (I):
the premix [A]l (no primer):. 1 ul of 100 mM magnesium
acetate and 1.25 pl of dNTPs; the premix [B] (no dNTPs): 1
pul  each of the primers for detecting Mycobacterium
10 tuberculosis, K-F-1033(68) and.K—R—1133(68) (50 pmol/nl),
and 1 pl of 100 mM magngsium acetate; the premix [C] (no
magnesium acetate): 1 pl each of K-F-1033(68) and K-R-
1133(68) (50 pmol/ﬁl), and 1.25 pl of 10 mM dNTPs; and the
premix [D]: 1 pl each of K-F-1033(68) and K-R-1133(68) (50
15 pmol/pl), 1 upl of 100 mM magnesium acetate and 1.25 pl of
10 mM dNTPs. The premixed solutions were stored at 3b°C
for 2 hours. 1 pl each of K-F-1033(68) and K-R-1133(68)
(50 pmol/ul) was added to 7.875 pl of the premix [A]; 1.25
pl of 10 mM dNTPs was added to 8.625 ul of the premix [B];
20 and 1 pl of 100 mM magnesium acetate was added to 8.875 pnl
of the premix [C]. Then, injectable water was added to the
premix [A], the premix [B], the premix [C] or 9.875 ul of
the premix [D] to a volume of 24 ul. 1 pl of the BCG
genomic DNA at a concentration of 100 pg/pl was added to

25 each mixture. The resulting mixtures were incubated at



SEQ | D NO: 38: ‘Designed chineric oligonucl eotide priner designated as
NEI - 5103 to anplify a portion of pJDB4 5 plasm d DNA from Nei sseri a
gonorrhoeae. "Nucl eotides 20 to 22 are ribonucl eotides-other nucl eotides
are deoxyri bonucl eotides.” SEQ I D NO: 39: Designed chineric oligonucleotide
primer designated as NEI-5150 to anplifysé portion of pJDB4 10 plasm d DNA
from Nei sseria gonorrhoeae. "Nucl eotides 20 to 22 are ribonucl eoti des- ot her
nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO: 40: Designed chineric

ol i gonucl eotide primer designated as NEl-CppB-Fl to anplify a portion of 15
CppB gene f&¢%rh I\I%rsslerh%ugond&ﬁtmea@acmm,ec& iesach taf fthearreaction

ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO: 41:
Desi gned chHiinrinesol vgmnavbgeridd (o rere desimnert esii asohNER- OBpBrdex ds®
anplify a portion of 20 CppB gene from Nei sseria gonorrhoeae. "Nucl eotides
18 to 20 argel ifmonucdredt inbess ot her amptl Bbtatdiesn ar eAdeax yeislmanycligotwades. "
SEQ I D NO: 42: Designed chineric oligonucl eotide priner designated as

NEI - CopB- FZ:drrf ianfald fyhat posihposiviord SFpBigensrdrmiim Nei ssehied premix

gonor r hoeae. . "Nucl eoti des 16 to 18 122 are ribonucl eoti des- ot her

nucl e i des{Hr erde@hy idreMidd gel)i dese’ dlat& 43 Lesignad fhidyerd«<
ol i gonucl eotide priner designated as Nel-CppB-Rl to anplify a portion of
the reagent.

(2) Changes during storage were examined using a
premixed solution for storage which contained all the
_components necessary for an ICAN reaction and premixed

10 solutions for storage from which a primer, Mg** or the like
was eliminated. Specifically, a premix (I) containing 69
mM HEPES-potassium hydroxide buffer (pH 7.8), 215 mM
potassium acetate, 0.022% Dbovine serum albumin, 2.2%
dimethyl sulfoxide, 8.6 mM magnesium acetate, 1.1 mM each
15 of dNTPs, 0.38 U/ul of Afu RNase HII, 0.24 U/ul of BcaBEST
DNA polymerase, 80 kBg/ul of [a¢~33P] -dATP (Amersham
Pharmacia Biotech) and 5.2 uM each of the primers for
detecting Mycobacterium tuberculosis, K-F-1033(68) and K-R-
1133(68), was prepared. In addition, a premix (II) in
20 which the primers were eliminated from the premix (I), and
a premix (III) in which magnesium acetate was eliminated
from the.premix (I) were prepared. 3 pl of a sample was
taken from each premix affer storage at 30°C for 2, 5 or 20

hours and frozen at -20°C. The samples were subjected to

25 electrophoresis on 15% acrylamide gel. The gel was run for



5 CppB gene from Nei sseria gonorrhoeae. "Nucleotides 18 to 20 are ~

ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO: 44:
Desi gned chineric oligonucleotide prinmer designated as NEI-CppB-R2 to
anplify a portion of 10 CppB gene fron1h§isseria gonor r hoeae. "Nucl eoti des
17 to 19 are ribonucl eoti des-ot her nucl edfides are deoxyri bonucl eoti des. "
SEQ I D NO: 45: Designed chineric oligonucl eotide priner designated as

NElI - CopB-R3 to anplify a portion of 15 CppB gene from Nei sseri a
gonorrhoeae. "Nucl eotides, 19 to 21 are ribaonucl eoti des-other nucl eati des
are deoxyritoohuBPB&Er dedr e SBESNAD NoeR6 SUBISIHREH BRI fetir & i iRl eot i de
primer designated as pJDB F-1 to anplify a portion of CppB 20 gene from
Nei sseri a &g?ﬁ)rl?%@a@ aRBcleesrndes 18198re04ar e F_rli%ti-’rﬁjc‘{)eéﬁi Gest st e

nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO: 47: Designed chineric

ol i gonucl eghaeng i fee destigrrdieebeaPiYDB FLaneo hnplthey prewixi ol bf) CppB
25 gene from Nei sseria gonorrhoeae. "Nucleotides 19 to 21 are 123

ri bonucl eotsitdesdtfer Aubbeosi désner & :dethe/ rpbemik| ¢0ITdest®r8EQfldD NOD: 48:
Desi gned chineric oligonucleotide priner designated as pJDB R-1 to anplify
a porti on dofouzB Largeng: f then Neeadear | @ IJonastrdwmhefor NAO| @oturdes 1kEhd o 15
are ribonucl eoti des-other nucl eoti des are deoxyri bonucl eotides.” SEQ ID

NO: 49: Designethehpreni€ olIposuelredt ifde I im@irsesignat ed anepRer2 to
anplify a portion of CppB 10 gene from Nei sseria gonorrhoeae. "Nucl eotides
14 to 16 argi hamededddes iey; nutled: dose rendeoxyrt)baualeptiges. ”
20 hours; lane 7: the premix (I) stored for 2 hours; lane
8: the premix (I) stored for 5 hours; and lane 9: the

10 premix (I) stored for 20 hours.

As shown in Figure 4, it was confirmed that
generation of a macromolecular DNA during storage as
detected for the premix (I) was.suppressed by changing the
composition to that of the premix (II) or the premix (III)

15 in which the primers. or magnesium acetate were (was)
eliminated from the premix (I). Thus, it was confirmed
that a side reaction of a chimeric oligonucleotide primer
can be suppressed, and a reagent can be stabilized by
eliminating the chimeric oligonucleotide primer, a

20 magnesium salt or dNTPs from a reaction mixture.

(3) The'concentration rate (salt concentration)
of a premixed solution for storage containing all the
components necessary for an ICAN reaction except primers
was examined. Specifically, a premixed solution A for ICAN

25 reaction, a premixed solution B for ICAN reaction and a



SEQ I D NO: 50: Designed chineric oligonucl eotide priner designated as pJDB
R-3 to anplify a portion of CppB 15 gene from Nei sseri a gonorrhoeae.

"Nucl eotides 15 to 17 are ribonucl eoti des-other nucl eotides are

deoxyri bonucl eotides.” SEQ I D NO: 51: Designed chineric oligonucleotide
prinmer designated as MNgo F-1 to anplif§5a portion of- 20 M NgoM || gene
from Nei sseria gonorrhoeae. "Nucl eotides 19 to 21 are ribonucl eoti des- ot her
nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO:52: Designed chineric

ol i gonucl eoti de priner designated as MNgo F-2 to anplify a portion of 25
M NgoM | | gerenifsean Nejlsseidra gonATdhoessaN " Nusd @ofdrlescdBaiddfgt o2 are
ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO: 53:

Desi gned chiglerdweire | gepscipgeidadedpraner sdeskanatted3@ascM Nae FoderhOxadpl i fy
a portion of 5 MNgoM 11l gene from Nei sseria gonorrhoeae. "Nucl eotides 17

to 19 are rgdiancdreoh i descoter e Qaig! 8et i gespar elﬂﬁomw!mwcf%a&@ﬁiﬁ{ SEQ
| D NO: 54: Designed chineric oligonucleotide priner designated as MNgo R 1

to aml ify iy dentian el MNgoM | dsne fOBLRLSSER 289RALs haeacu

"Nucl eotides 18 to 20 are ribonucl eotides-oth nucl eoti des ar é
deoxyrd bon j ; D NO:RQb: i d i ic ol hgarucl.eqti.de
pri rrgrg des?@ﬁg}%&qﬁ R/F%%%{' th'oﬁan%ﬁ%ggfpor |fczé§{lo e’leN?EI@ol\ﬁ?q}l;mgeeneh
from Nei sser o] oeae. -Nucl.eotid to.19 ri_banuclgat i - ot her
nucl eot i degsreﬁggaéﬁéﬁrb’ongb?%%tbzgg © Sl‘:%]q .%gﬁfﬁegpgnéd 3?% rH‘f

ol i gonucl eot L rer signated as MNgo R-3 to anplify a portion of 20
v NSoM 11 e s iR PUEe i riiamiochts. bROEhEsE: e e teb b ar o

ri bonucl eoti des-ot her _nucl eoti des_are deoxyri bonucl eotides.” SEQ I D NO:57:
Desi gned cfﬁaﬁg‘r i%% oﬁNEBﬁucﬁéo%éﬂpﬁ%ﬂPO%b‘H&t BYdnex ARG VRIE Tt o Rihmpl i fy
a portion Qf 25 M NgoM Il gene from Nei sseria gonorrhoeae. "Nucl eotides 19
125 to 21 %r'(-,s)r'i e RPERTI ViR CotRT @0t PaBE BRENGSINYY AsGTEdIS0tdMes. "

10 dimethyl sulfoxide, 0.02% bovine serum albumin, 0.35 U/upl

of Afu RNase HII and 0.22 U/ul of BcaBEST DNA polymerase;

and the premixed solution C: 0.57 mM each of dNTPs, 36 mM

HEPES-potassium hydroxide buffer (pH 7;8), 114 mM potassium

~acetate, 4.5 mM magnesium acetate, 1.1% dimethyl sulfoxide,

15 0.01% bovihe serum albumin, 0.2 U/pl of Afu RNase HII and
0.125 U/pl of BcaBEST DNA polymerase.

50 pmol each of the primers for detecting

Mycobacterium tuberculosis, K-F-1033(68) and K-R-1133(68)

as well as injectable water to 24 ul were added to 7.875 nl

20 of the premixed solution A, 12.5 ul of the premixed

solution B or 22 pl of the premixed solution C. Then, 1 pl

of an aqueous solution containing the BCG genomic DNA at a

concentration of 100 pg/pl or 10 pg/pl was added thereto.

The resulting mixtures were subjected to ICAN reactions at

25 © 64°C for 1 hour. After reaction, 5 pl each of the reaction



SEQ | D NO: 58: Designed chineric oligonucl eotide priner designated as
Cytosine F-1 to anplify a portion of 5 nmethyltransferase gene from

Nei sseri a gonorrhoeae. "Nucleotides 18 to 20 are ribonucl eoti des ot her

nucl eoti des are deoxyri bonucl eoti des." %55 | D NO: 59: Designed chineric

ol i gonucl eoti de priner designated as Cytosine F-2 to anplify a portion of
10 nethyl transferase gene from Nei sseria gonorrhoeae. "Nucleotides 19 to 21
are ribonucl eotides other nucl eotides are deoxyri bonucl eotides.” SEQ I D
NO: 60: Designed chineric oligonucleotide prinmer desjgnated as Cytosine F-3
to anplifyTa¥5aEESoriat 38PARERGHL tonFEUTORIE T D P NePs d&r idgarose
gonorrhoeae. "Nucleotides 17 to 19 are_ribonucl eotides other nucl eotides
are deoxyr idgenuEdeorPaés rmiggQ i NemBlifbeat §ard chiter PECSPEYERUM SOt i de
prinmer designated as Cytosine R-1 to anplify a portion of 20

met hyl t r ansherdse gure &tompNeiopsdaite dgorcrmirlene. anfugheots todst 11ig itas 20
are ribonucl eoti des other nucl eoti des are deoxyri bonucl eotides.” SEQ | D
NO: 62: Desicgnethe hpremixedl sgdnudbeet weerepra srers shebi lpmae@dons tOpt dSiAte R- 2

to anplify a portion of 25 methyltransferase gene from Nei sseria | 26
5 amplification products observed upon electrophoresis. The
results are shown in Figure 5. Figure 5 1s a figure

showing the electrophoresis that represents the storage

stabilities of the premixed solutions A, B and C of the

present invention. Lane 1: the premixed solution A, 13

10 .days after preparation, 100 pg of the BCG genomic DNA; lane

2: the premixed solution A, 13 days after preparation, 10

pg; lane 3: the premixed solution B, 13 days after

preparation, 100 pg; lane 4: the premixed solution B, 13

days after ©preparation, 10 pg; lane 5: the premixed

15 solution C, 13 days after preparation, 100 pg; lane 6: the

premixed solution C, 13 days after preparation, 10 pg; lane

7: the premixed solution B, 18 days after preparation, 100

pg:;- lane 8: the premixed solution B, 18 days after

preparation, 10 pg; lane 9: the premixed solution C, 18

20 days after preparation, 100 pg; and lane 10: the premixed
solution C, 18 days after preparation, 10 pg.

As shown in Figure 5, it was confirmed that the

premixed solutioné A and B could be stored at 30°C for

about 2 and 3 weeks, respectively. The premixed solution C

25 could be used to stably carry out an ICAN reaction 18 days



gonorrhoeae. "Nucl eotides 19 to 21 are ribonucl eoti des other nucl eotides
are deoxyribonucleotides.” SEQ ID NO:63: Designed chineric oligonucl eotide
primer designated as Cytosine R-3 to anplify a portion of 5

nmet hyl transf erase gene from Nei sseria gonorrhoeae. "Nucl eotides 20 to 22
are ribonucl eoti desot her nucl eoti des are8deoxyri bonucl eotides." SEQ ID

NO: 64: Desi gned ol i gonucl eotide probe as NEI-5130 probe to detect a DNA
fragnment anplifing a portion 10 of pJDB4 plasm d DNA from Nei sseri a
gonorrhoeae. SEQ I D NO: 65: Desi gned ol i gonucl eoti de probe as NEI - CppB
probe- 1 t oodetlopwex PNASH apedaragygin.fing a portion of CppB-encoding
sequence from Nei sseria gonorrhoeae. 15 SEQ | D NO: 66: Desi gned

ol i gonucl eoti de prob&has,NElt GppB pooberBed otdet ethea cONAehtagigoh of
anplifing a portion of CppB-encodi ng sequence from Nei sseria gonorrhoeae.
SEQ | D NO: 631 tDesomgtethed i ganutheoredetppabenatfa20 dbNgaipinhe dnzyiteisect a
DNA fragnment anplifing a portion of M NgoM Il gene-encodi ng sequence from

Nei sseria gasorphoeacabSrQddd¥Y 68heDesigied sellitgoseiet €0t & sei df Ok cas
Cyt osi ne-probe to detect a DNA fragnment anplifing a portion of

net hylst r anskalcasenencodprgiseauenes fem Ned ssedh fe 2808080 FH0E88. wasl27
SEQ I D NO: 69: Nucl eoti de sequence of X-protein fromHepatitis B virus SEQ

78, ol TSI chort el AT SR R R 1D
reaction.
(4) If a solution containing an enzyme is to be
stored, the stability of the enzyme'is generally increased
10 by elevating the enzyme concentration. Stability of a
premix for storage was examined. The premix for storage
was designed such that the enzyme concentration was kept
high by decreasing the salt concentration and adding a salt
immediately before the reaction to compensate for the
15 insufficiency for an ICAN reaction. Specifically, a
premixed solution for ICAN reaction containing the
following was prepared and stored at 30°C: 2.5 mM each of
dNTPs, 32 mM HEPES-potassium hydroxide buffer (pH 7.8), 100
mM potassium acetate, 4 mM magnesium acetate, 0.05% bovine
20 serum albumin, 0.875 U/pl of Afu RNase HII and 0.55 U/ul of
BcaBEST DNA polymerase. |
19 pl of an aqueous solution containing 50 pmol
each of the primers for detecting Mycobacterium
tuberculosis, K-F-1033(68) and K-R-1133(68), 33.64 mM

25 HEPES-potassium hydroxide buffer (pH 7.8), 105.22 mM



prinmer designated as HBV-F-1 to anplify a portion of Xprotein gene from
Hepatitis B virus. "Nucleotides 22 to 24 are ribonucl eoti des- ot her

nucl eoti des are deoxyri bonucl eotides.” 10 SEQ I D NO: 72: Desi gned chineric
ol i gonucl eotide prinmer designated as HBVz3F-2 to amplify a portion of X
protein gene fromHepatitis B virus. "Nuclfeotides 18 to 20 are

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

NO: 73: Designed chinmeric oligonucl eotide priner designated as HBV-F-3 to
anplify a portion of X protein ge from Hepatitis B virus. "Nucleqtides 19
fo 21 are PRSGICHBot AABEEGERer it ] Bl | HEONGod eoR§F FBbRUHER: i el 20
SEQ I D NO: 74: Desi.gned_chineric oligonucl eotide priner designated as

HBV- F- 5 t 0 St a SO PRSASof W&S prafidsdh deéhe Sf r B Hepatihe s P SRipd

"Nucl eotides 22 to 24 are ribonucl eotides-other nucleotides are .

deoxyr i bongeledtiogest or 2ECREQrERCNdors: Dbsignedf ciif mBERECBRi geirdlicdt i de
128 prinmer designated as HBV-R-1 to anplify a portion of Xprotein gene from
Hepatitis BontedsingNudieoBrfdegez@mic DNAr atr ishoreirtewt Falesont Rér 100

nucl eoti des are deoxyri bonucl eotides.”™ 5 SEQ ID NO: 76: Designed chineric

ol i goducl epwi/dd o gl wppsilgne edaddedByYo ReRet niahplkefy Theomteison tafngX
protein gene fromHepatitis B virus. "Nucleotides 21 to 23 are

ri bonucl eotiigesreishewe neiclsebtjedesdarteo ICAN reactions at 64°C for 1

hour. After reaction, 5 pl each of the reaction mixtures
was subjected to electrophoresis on 3.0% agarose gel for
confirming the amplification.

10 The procedure was carried out at appropriate
intervals, and the stabilities of the premixed solutions of

the present invention were assessed based on the ICAN

amplification product observed upon electrophoresis. The
results are shown 1in Figure 6. Figure 6 is a figure
15 showing the electrophoresis that represents the storage

stabilities of the premixed solutions of the present
invention. Lane 1: immediately after preparation of the
premixed solution, 100 pg of the BCG genomic DNA; lane 2:
immediately after preparation, 10 pg; lane 3: 21 days after

20 preparation, 100 pg; lane 4: 21 days after preparation, 10
Pg; lane 5: 25 days after preparation, 100 pg; iane 6: 25
days after preparation, 10 pg; lane 7: 32 days after
preparation, 100 pg; and lane 8: 32 days after preparation,
10 pg.

25 As shown in Figure 6, it was confirmed that the



deoxyri bonucl eotides.” 10 SEQ ID NO: 77: Designed chineric oligonucleotide
primer designated as HBV-R-3 to anplify a portion of X protein gene from
Hepatitis B virus. "Nucleotides 19 to 21 are ribonucl eoti des- ot her

nucl eoti des are deoxyri bonucl eotides.”™ 15 SEQ ID NO: 78: Designed chineric

ol i gonucl eoti de priner designated as HBVBR-4 to anplify a portion of X
protein gene fromHepatitis B virus. "Nucleotides 22 to 24 are

ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eotides.” 20 SEQ I D

NO: 79: Desi gned ol i gonucl eoti de probe as HBV-probel to detect a DNA _
fragment arptenixed ssportion afuld pretwsed ene ozl algl 8 ecrenyg eoditr cam HEQRN i ti s
B virus. SEQ I D NO: 80: Designed ol igonucl eotide probe as HBV-probe2 to
detect a DNfedct@igmedfteamlstforapa poril oh Hir 22 Xdpyot et nkt@ngedi ngrisesuence
fromHepatitis B virus. 129 SEQ I D NO: 81: Designed chineric

ol i gonucl eatt deagpraorefirmtasigiet ed Bsaddit A0S Ao BIP] ¢dtvidh POSIh@nciod
Hepatitis C-virus gene. "Nucleotides 16 to 18 are ri bonucl eoti des- ot her

nucl eoti destane hedBO¥YdhONYE! ealdrdes. 1oSEQ | DoNg: 2rilRsi gned ighi neyic

ol i gonucl eoti de prinmer designated as HCV-A2-A to anplify a portion of
Hepatigis Grdgalsing Ndglieosidesndd 4 0 AQmaned i Renuelieet i @8- otdettjon
nucl eoti des are 10 deoxyri bonucl éotides.” SEQ | D NO: 83: Designed chineric

ol i gonucl eqt{fs- pcrﬂéregorﬁﬁsd'i ed af VA Sark?cg{)é’;\_npl ify a portion of

Hepatitis C virus. "Nucleotides 15 to 17 are nucl eot i des- ot her

nucl eoti des are 15 d i _honycl ides.” SEQ.I.D NO; 84. Designed chineric
ol i gonucl eoti de pri neesﬁ%elsa:}gngt%ggggg I—YZ%/E%AE%tta&nalgorgpl ?"Pf}na ep}%afr‘tlli%ant]bcfn
Hepatitis C virus, :Ndcleotides, 16 tq 18 are ribqgnucleotides-other

nucl eot i des' ar ec?f)rjd%(gxy%?b&ﬁucqeesocf’f]gﬁ%g"l%Eéll)D : é@ §VGn&EF & rferi ¢

epat 1 s GoPERIES S oot T P PR 786 34 b s ok (e her
nuclg&}ides are 25 d%ﬂﬁﬁiibQP€C|$ggid%%££irmed that the ratio of
concentration rates (the ratio of the enzyme concentration
rate / the salt concentration rate) is preferably above 1,
defining the final concentration of the enzyme (DNA
polymerase and/or RNase H) or the salt upon reaction as 1.
15 Furthermore, it was confirmed that the ratio is preferably
5 or less.

Similar results Were obtained when examination
was carried out as described in (1) to (4) above increasing
the amount of RNase H to be used by 3-, 10~ or 30-fold.

20 Example 5

Detection of a Mycobacterium avium complex using
the method of the present invention was examined. First,
positive controls for Mycobacterium avium and Mycobaqterium

intracellulare were prepared. 560-bp amplification

25 products corresponding to portions of sequences of the 16S



130 SEQ I D NO: 86: Designed chineric oligonucleotide priner designated as
HCV- A4-A19 to anplify a portion of Hepatitis C virus. "Nucleotides 17 to 19
are ribonucl eoti des-other nucleotides are 5 deoxyribonucl eotides.” SEQ 1D
NO: 87: Desi gned ol i gonucl eoti de probe as HCV-C probe to detect a DNA
fragnment anplifing a portion of Hepatiti20C virus. SEQ | D NO: 88: Desi gned
chi neri col i gonucl eoti del0 priner designated asHCV-F1 to anplifya portion
of Hepatitis C virus."Nucl eotides 17to 19

areri bonucl eot i des- ot her nucl eot i desar edeoxyri bonucl eotides."SEQ I D

NO: 89: Desi gHé&d IfNAF i chromontigreberEeIEUPr i AFA Ullesidgidat ety e il ur
anplifya portion ofHepatitis C virus."Nucl eotides 16to 18

ar er i bonuciedtriages-lotllaaen helvdad dexsdreadadiey riasmercissotd fd 0 SEQNES : 23

NO: 90: Desi gned chi neri col i gonucl eoti de20 priner designated asHCV-F2 to
anplifya pand of4of Hepat i ¢bhsaithed r ussiruclExot Fdgs DBAO0 dBlymerase for
areri bonucl eot i des- ot her nucl eot i desar edeoxyri bonucl eoti des."SEQ I D

NO: 91: Desi ge@nctiiofer reakitgondc! €ollildead pbiymeprCrResi ghnatigd BstiCVrfd 0
anplifya portion of 131 Hepatitis C virus. "Nucleotides 17 to 19 are

ri bonucl eotsiyghe$re@tikerpiiutd 20t A desral 8y deexWhb Gl &9t &k dege’'s cBEQelD iMD: 92:
Desi gned ol i gonucl eoti de probe as 5 HCV-D probe to detect a DNA fragnent
anpl i fing aibeRahintighes, Vi PUS) :SBQ-390N0: @3goesi gnegh ol i HRNUC 1.0t ids,
prinmer designated as SP6- HI'V-F to anplify a portion of gag sequence from
H V. 10 SEQ-LRBNR:94;c Resiigaed ol aanue! gehi do | gelvdlasi.onatedgamid V- R
to anplify a portion of gag sequence fromH V. SEQ | D NO: 95: Des?gne
chimeric oli, cl.eqti.d i nger i gha HI 1.t |i £y rtion
of gag 15 LHEAEIR Rty T NPT GeEt el o Fpta VRN LAY

ri bonucl eot i des- ot her. nucl eatd des _are _deo iponucl eatides. " SEQ ] D _NO: 96:
Desi gned cHicker i e%] itgo 5@1n§(§lﬁraleE§r icr?grl g’\éqsliogngtoeé)rggaﬁle\/-plilfst“gdinﬁ% fy a
porti.gn of gag,20 sequence.from H V. "Nuc|eotide tq 22 ar

ri bor]rﬁcl eof &g§-18teheg°HEEPé5ti g]% dte dBHXYRi b?ﬂ'f%cl%/g'ot ild’e?.acegé@%%%: 97:
Desi gned chineric oli %onucl eotide pri_nmer desiEgnat ed as H. V-F3 to anplify a
portion of E§adgers s¥yGends lrr Smcary—2y NMNCOGET das MFA &2 deo-Rrazz,

Myco-R-2I and Myco-R-2A havihg nucleotide sequences of SEQ
ID NOS:25 to 31 were synthesized. The reactions were
carried out as follows. Briefly, reaction mixtures of
15 final volumes of 25 ul containing the following at final
concentrations were  prepared: 32 mM HEPES-potassium
hydroxide buffer (pH 7.8), 100 mM potassium acetate, 1%
DMSO, 0.01% BSA, 4 mM magnesium acetate, 500 uM each of
dNTPs, 4.4 U of Afu RNase HIT or 4 U of Tli RNase H, 4 U of
20 BcaBEST DNA polymérase, 10° copies of the positive confrol
for M. avium or M. intracellulare as a template, and 25
pmol each of an upstream primer and a downstream primer.
The reaction mixtures were placed in a thermal cycler which
had been set at 55°C and incubated for 60 minutes. When

25 the positive control for M. avium was used as a template,



ri bonucl eoti des- ot her nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO: 98:

Desi gned chineric oligonucleotide prinmer designated as HV-F4 to anplify a
portion of gag 5 sequence fromH V. "Nucl eotides 20 to 22 are

ri bonucl eoti des- ot her nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO: 99:

Desi gned chineric ol igonucl eotide priner9designated as H V-RL to anplify a
portion of gag 10 sequence fromH V. "Nucleotides 18 to 20 are

ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO: 100:
Desi gned chineric oligonucleotide priner designated as HHV-R2 to anplify a
portion of Highs skeuemcedfrbm HLY1-bNuclSéobipdesd 2,0 X6, 101-bp

ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO 101:
Desi gned chinerliQl-dip gomicl fEiotd tdieorprpmetuciesi ghat reite Bss HI We R8 dlosanpedfy a
portion of gag 20 sequence fromH V. "Nucleotides 20 to 22 are

ri bonucl eotupstes -ayfadrerysenupd le of li dtersr @gteo oy ni dHiongi cd et d dasna s SER 444 Np: 102:
Desi gned chineric oligonucleotide prinmer designated as HV-R4 to anplify a

portion of gag 26f seqeenseiheem HuYco-buel enld d@sc@0rRL 9; 2/ F-1133ng
ri bonucl eoti des- ot her nucl eoti des are deoxyri bonucl eotides.™ SEQ I D NO: 103:

Desi greed  chiyey-re-101d ,ganued eot i dsn@rMR‘EB—QE%Qn@qty%%—%&zH'a\(rd?Wé&-P@ﬂPJ ify a

portion of gag 5 sequence fromH V. cleotides™20 to 22 are

ib | i tird T4 b i_des..". D.NQ: 104:
ri bonucl eotysdes-rarhes, auglegtiv %Sz@[%ﬁﬁr}wu QRYC '%GS%NA%E%% %ﬁ

Desi gned ol i"gonucl eoti1 de probe as HI V- robe to detect a

anplifing ridan_ef 110 segye fr H.V.. SEQ | D NJ: 105. Desi gned
ol i gonucl egatnl%gehgggbg %é I—}?@Q% %rgbgacrf% tfaoctR % %TEIA Prragﬁ%ﬁf Engfﬁ' g a
i mer 15, AR REAS 2o o AMBAY RS PRI TP & oS off S = e FrSE Ghne.
from St aphyl.acoccus _aureus. SEQ I D NO_107: Designed oligonucl eotide priner
desi gnat ed%zfslrco%-P R R0 S §/’c8'56?t g % _a%TéIol'seMgéﬁéFﬂzorﬁnd

Sta | ococcus aur.eus.
pq% %yco—R—ZI; or Myco-F-3 and Myco-R-2I.

When the positive control fér M. intracellulare
was used as a template, 101—bp,.96—bp, 9¢-bp, 101-bp, 96-bp,
96-bp, 106-bp, 10l-bp and 10l-bp amplification products of
interest were observed upon agarose gel electrophoresis

15 using either RNase H and a pair of the primers: Myco-F-1
and Myco-R-1; Myco-F-1 and Myco-R-1-2; Myco-F-1 and Myco-R-
21; Myco-F-2 and Myco-R-1; Myco-F-2 and Myc6-R-1-2; Myco-F-
2 and Myco-R-2I; Myco-F-3 and Myco-R-1; Myco-F-3 and Myco-
R-1-2; or Myco-F-3 and Myco-R-2I. No amplification product

20 was observed using a pair of the primers Myco-F-1 and Myco-
R-2A; Myco-F-2 and Myco-R-2A; or Myco-F-3 and Myco-R-2A.

Based on the above-mentioned results, it was
confirmed that M. avium could be distinguished from M.
intracellulare using the primer Myco-R-2I or Myco-R-2A

25 which resulted in template-specific reactions. Dot blot



20 SEQ I D NO: 108: Designed chineric oligonucleotide primer designated as

coa-F1 to anplify a portion of coagul ase gene from Staphyl ococcus aureus.

"Nucl eotides 16 to 18 are ribonucl eoti des-other nucl eotides are

deoxyri bonucl eotides.” 25 SEQ I D NO: 109: Desi gned chinmeric oligonucleotide

| 34 priner designated as coa-F2 to anpliP$ a portion of coagul ase gene from

St aphyl ococcus aureus. "Nucl eotides 17 to 19 are ribonucl eoti des- ot her

nucl eoti des ar edeoxyri bonucl eoti des. "5SEQ | D NO: 110:

Desi gnedchi meri col i gonucl eoti depri mer designated as coa-F3 toanplifya

portion of cwiyuldiga gare 1¥dm Shaphppodtbieds durgmentNuciasotdates. ekBt@it20 ar e

ri bonucl eoti des-ot her nucl eoti des aredeoxyri bonucl eoti des."10SEQ | D NO: 111:

Desi gnedchiater i dollilgersuc| estindepr eneumdpsohrat edSAS coabF4 NoaRD) i f yer

portion of coagul ase gene from St aphyl ococcusaur eus. "Nucl eoti des 18to 20 are

ri bonucl eotiimtesaetlier] axeclimoibadesSEy el oXyE BBpndekbpot bBes cdlat SEQ 1P

NO: 112: Desi gnedchi neri col.i gonucl eoti depri ner desi ghated as coa-F5

t oanpl i fya eper t w@BhOf6DaELh s geree likgm St aphy|ReIccUsauFgys. v £4tides

16to 18 are ribonucl eoti des-ot her nucleotides

aredeaxyri hanuclel | das. " 3085QckBaN0t+d13Genaturation at _98°C Fo 5

Desi gnedchi neri col i gonucl eot i depri nmer designated as coa-Rl toanp |?ya

portion of lease f t cu r +Nyc [ tord8 are
FaRGHAse apnenly ABlap aeee usgdr edsctBlCheeh ggééikg R

ri bonucl eoti des-ot her nucl'eoti des are eofrdes. "2 D 'NO: 114:

Desi gnedchi (e, SR OMELROL| de p1 oF3pnlr Mok (85T GRAL o, 25,08 2 19,

anplify a portion coagul ase gene m St aphylococcus™adr

“Nucl eot i d i banuc| eot | des-ather .nucl.eotid
deonyr 1 boneTEORrGesr=E ELERRND o791 bOBRAGH GREASE IR ¢ o gbhueFedt  ae

ri mer designat.ed as.coa-R3.to,anpljfy a portion, of coagul ase gene from
gtaphylocobg%§l§&F§3§9n"hﬁ%*%Ef?ggsg'éitMpz%;%?@4VWWNHﬁﬁ%Q%ﬁHHﬁ%ﬁRﬁ%R%

nuclgﬁtides are ds xyribonucl eotides.” 10 SEQ I D NO:116: Designed chineric
ol i goflucl edPlide 'pfFi mer L ded grat ol ered iR Fac t ot BapfeEic a okd | Gincbf 7%
coagul ase gene from St aphyl. ococcus aureus. "Nucleotides 18 to 20 are

ri bonucl eofPdé¥MotREL YAuSldseitgds Vare addedy hsaetd -e othirgdybr it zsEdanD

NO: 117: Desi gned chineric oligonucl eotide priner designated as coa-R5 to
anplify a péfti eRrbie@oHH adé geAeCf riom SB&phpinsbegus adleusl of a
"Nucl eotides 16 to 18 are ribonucl eoti des-other nucleotides are

deoxyri bongelustitdesontz2d ndEq IttheNCavign-Peshgned thegdmicaeetlilcd spreebe as
coa-A probe to detect a DNA fragnent anplifing a coagul ase gene from

St aphyl ocopecobearteus. cSBEQenR ¥ ibho: o Dedidgnedy All gwascheetri-de rpreledas
coa-B probe to detect a DNA fragnent anplifing a coagul ase 25 gene from

St apByl ocoends agigeslisto tH86 pSEQYBRiNGzA2QonNutiRatidle Sestence affteri ptic
pl asm d from Chlanydia trachomatis SEQ | D NO: 121: Designed chineric

ol i gonucl enybdedpramebndest griat'ed @5rCle-BiA @ eapl th¥ andistdn Qs

washed twice at room temperature for 5 minutes in a
solution containing 66.6 mM sodium chloriae, 66.6 mM
trisodium citrate hydraté and 0.1% sodium lauryl sulfate.
20 The membrane was incubated at 42°C for 12 minutes in a
mixture prepared by adding 2 ul of a solution containing
Horseradish peroxidase streptoavidin conjugate (Pierce) at
a concentration of 5 mg/ml to 6 ml of a washing buffer (0.3
M sodium chloride, 17.3 mM sodium dihydrogenphosphate

- 25 ~dihydrate, 2.5 mM EDTA and 0.1% sodium lauryl sulfate).



5 plasm d DNA from Chl anydi a trachomatis . "Nucl eotides 17 to 19 are

ri bonucl eoti des-ot her nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO: 122:
Desi gned chineric oligonucleotide priner designated as CI-FB19-3 to anplify
a portion of 10 plasm d DNA from Chl anydia trachomatis . "Nucl eotides 20 to
22 are ribonucl eotides-other nucl eoti des?dre deoxyri bonucl eotides." SEQ I D
NO: 123: Designed chineric oligonucl eotide priner designated as CT-FB19-3-21
to anplify a portion of 15 plasm d DNA from Chl anydia trachomatis .

"Nucl eotides 19 to 21 are ribonucl eoti des-other nucl eotides are

deoxyr i bonddleemamhsane SEQ Wa NEd 4vi@esigridee otdstemia ol fifonudt eoddmde
primer designated as CT-FB19-3-23 to anplify a portion of 20 plasm d DNA
from Chl amtdimpenadatrsmatd klowedulbli edli dés Xl @ ol 28 aierate buffer (pH

ri bonucl eoti des- ot her nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO: 125:
Desi gned chi.fBriat adagornerdpetdtdereyr iaret mdesitgnatied tae EMBXbt ey ify a
portion of 25 plasm d DNA from Chl anydia trachomatis . "Nucleotides 19 to

137 21 are 10 homigdeotides-miheiraust est ndes rane 1deoxirirherud gatd des " SEQ
| D NO: 126: Designed chimeric oligonucl eotide priner designated as CT- RB23- 2

to any ify,a pekti 98 OhydrHhdsM sbANA dd Ol amydi ?lt r@ehamatd S ution
Nucl eotides 21 to 23 are ribonucl eoti des-other nucleotides are
deoxyribon@@d%@ﬂd*ﬁﬁ'Eetramethylbenzidine (TMB, Nacalai Tesque) at a
concentration of 2 mg/ml in ethanol. After <color
development, the reaction was terminated with deionized
water.

10 As a resuit, a signal for the amplification
product from the positive control for M. avium could be
observed only using the avium-probe labeled at the 5' end
with biotin and no signal could be observed using the
intracellulare-probe labeled at the 5' end with biotin. On

15 the other hand, a signal for the amplification product from
the positive control for M. intracellulare could be
observed only using the intracellulare-probe labeled at the
5' end with biotin and no signal could be observed'using'
the avium-probe labeled at the 5' end with'biotin. Based

20 on these results, it was confirmed that M. avium could be
distinguished from M. intracellulare using these probes.

Example 6
Detection of a gonococcus using the method of the
present invention was examined. 560-bp fragments amplified

25  from the Neisseria gonorrhoeae CppB gene, the Neisseria



SEQ I D NO: 127: Designed chineric oligonucleotide prinmer designated as
CT-RB23-2-24 to anplify a portion of 10 plasm d DNA from Chl anydi a
trachomatis . "Nucleotides 22 to 24 are ribonucl eoti des-other nucl eotides
are deoxyri bonucl eotides.” SEQ I D NO: 128;  Desi gned ol i gonucl eoti de probe as
CT-probe to detect a DNA fragnent anplif?ﬁg a portion of 15 plasm d DNA
from Chlanydia trachomatis. SEQ I D NO: 129: Nucl eoti de sequence of criptic
pl asm d from Chl anydia trachomatis SEQ | D NO: 130: Designed chineric

ol i gonucl eotide priner designated as CT-F1212-20 to anplify a portion of 20
pl asm d DNAF RefagnRiias b dhthifatgane angdhatNadases a gapzrhoeae

ri bonucl eoti des-ot her nucl eotides are deoxyri bonucl eotides.” SEQ | D NO: 131:
Desi gned cHiMeri €Y ePsyphuchebhydbrprfasesdesi(fnloeMIis) CT-oRIR1 2-Txv ing
anplify a portion of 25 plasm d DNA from Chl anydi a trachomatis .

"Nucl eot | désicigeatgde 183837Pance e of b6RACIIEvINQRES3I Ot her 3Aucleset e jaresd
deoxyri bonucl eotides.” SEQ I D NO: 132: Designed chineric oligonucl eotide
primer desiagatrsings V- HIQ IRe 2204 caanpéstyilbegoihi Arampls pl.asm dIONA from
Chl anydia trachomatis . "Nucleotides 20 to 22 are ribonucl eoti des-ot her

nucl edt i dedparferade@ntr ivaen welpddtfiides . £'r HEQHD NYL:sk33: 1 aDepirdath sdHdTey- ¢

ol i gonucl eoti de priner designated as CT-R1272-20 to anplify a portion of 10
pl asmi d DNA f egaoEhharygeaifFiachee@lyBtrandeet 20t | desel81H0 20 B 1ar

ri bonucl eoti des- ot her nucl eoti des are -
manner using ten 67-mer synthetic primers. The
amplification products were inserted into pT7 Blue T vector
to construct pésitive controls A, B, C and D.

10 Primers NEI-5103, NEI-5150, CppB-Fl, CppB-F2,
CppB-F3, CppB-Rl, CppB-R2, CppB-R3, pJdDB F-1, pJDB F-2,
pJDB R-1, pJdDB R-2, pJDB R-3, M.Ngo F-1, M.Ngo F-2, M.Ngo
F-3, M.Ngo R-1, M.Ngo R-2, M.Ngo R-3, M.Ngo R-4, Cytosine
F-1, Cytosine F-2, Cytosine F-3, Cytosine R-1, Cytosine R-

15 2, Cytosine R-3, pJDBl0F and pJDB1OR having nucléotide
sequences of SEQ ID NOS:38-63 and 164-165 were synthesized.
ICAN reactions were carried out under the conditions as
described in Example 5 using 10° copies of the positive
control B as a template and a pair of the primers NEI-5103

20 and NEI-5150. As a result, 69-bp amplified fragments were
be observed upon agarose gel electrophoresis using either
RNase H. The amplified fragments were spotted onto a nylon
membrane, and dot blot hybridization was carried out
according to the method as described in Example 5 using

25 NEI-5130 probe (SEQ ID NO:64) labeled at the 5' end with



deoxyri bonucl eotides.” SEQ I D NO: 134: Designed chineric oligonucl eotide
primer designated as CT-R1272-21 to anplify a portion of 15 plasm d DNA
from Chl anydia trachomatis . "Nucleotides 19 to 21 are _

ri bonucl eoti des- ot her nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO: 135:
Desi gned chimeric oligonucl eotide prinerd8esi gnated as CT-R1272-22 to
anplify a portion of 20 plasm d DNA from Chl anydia trachomatis .

"Nucl eotides 20 to 22 are ribonucl eoti des-other nucl eotides are
deoxyri bonucl eotides.” SEQ I D NO: 136: Desi gned ol i gonucl eoti de probe as

CT- 1234 pr dbettio detfecta areBNA Hr sl sargdl iifnteyr estporaticortzeied| asm d
DNA from Chl anydi a trachomati s. | 39 SEQ I D NO: 137: Nucl eoti de sequence of
ATPase operon from M&iopl lasmiyy pnEtAN nFeec SE $ Dvilbe 188 rrigdl eotti dndssguence
of ATPase operon from Mycopl asma pneunoniae 5 SEQ I D NO: 139: Desi gned

chi neri c oltrgontsh@ot i stes pakmele stedigaatiod Bsayte- S4@stingarid’ foomgeortion
of ATPase operon from Mycopl asma pneunoni ae. "Nucl eotides 19 to 21 are

ri bonucl eotdfdeshdt hesipues eebhdesl ane sdeexyrdgoricd eati desl” a0 aSEQ D
NO: 140: Designed chineric oligonucleotide prinmer designated as Myco-190-22

to ang ify & paid i pRipkrATReseromer thd remideop! aspB-pneurBNic@HB-R2 ;
"Nucl eoti des 20 togzi a?e ri%%nucleotidégg%ther nu%Fgotides aﬁgﬁb

d ib ides,d | | Il | hi dgByE G014 tid
eoxyri Onil% fAl8 A ChpedEd | Rb bl ar P T IHIRR G BB 20 AipBpgEeot | de

prinmer des as Myco-706 to anplify a portion of "ATPase operon from

W con| serm IR, (Mcksgk fo3 Wi ke ebbaoke! cepderoliny
CppB-R2; or CppB-F3 and CppB-R3. 60-bp amplified fragments
of interest were observed upon agarose gel electrophoresis

10 in all cases. Dot blot hybridization with the amplified
fragments was carried out according to the method as
described in Example 5 using NEI-CppB probe-1 (SEQ ID
NO:65) labeled at the 5' end with biotin. As a result,
signals of interest were observed.

15 ICAN reactions were carried out wunder the
conditions as described in Example 5 using 10 copies of
the positive control A as a template as well as a pair of
the primers :pJDB F-1 and pJDB R-1; pJDB F-1 and pJDB R-2;
pJDB F-1 and pJDB R-3; pJDB F-2 and pJDB R-1; pJDB F-2 and

20 pJDB R-2; or pJDB F-2 and pJdDB R-3. 91-bp amplified
fragments of interest were observed upon agarose gel
electrophoresis in all cases. ICAN reactions were carried
out under the conditions as described in Example 5 using a

pair of primers pJDBlOF and pJDB1lOR. 71-bp amplified

25 fragments of interest were observed upon agarose gel



20 SEQ I D NO: 142: Designed chineric oligonucleotide primer designated as
MPF-910 to anplify a portion of ATPase operon from M/copl asma pneunoni ae.
"Nucl eotides 20 to 22 are ribonucl eoti des-other nucl eotides are

deoxyri bonucl eotides.” 25 SEQ I D NO: 143: Desi gned chineric oligonucleotide
140 primer designated as Myco-190 to anpPPfy a portion of ATPase operon
from Mycopl asma pneunoni ae. "Nucl eotides 19 to 21 are ribonucl eoti des- ot her
nucl eoti des are deoxyri bonucleotides.” 5 SEQ I D NO: 144: Designed chineric
ol i gonucl eoti de prinmer designated as Myco-190-22 to anplify a portion of
ATPase operaredtrmphivrospil sas mes jpneunoititees: "RilecdeeotH des 2thd 0 &b hified

ri bonucl eoti des-ot her- nucl eoti des are deoxyri bonucl eotides.” 10 SEQ ID

NO: 145: Dedsimpteterdis mesre spogoedicorddi denplbAemetidziagrat ethdsidd/ ar®s0 to
anplify a portion of ATPase operon from Mycopl asnma pneunoni ae. "Nucl eoti des
20 to 22 angbrdibhimadient | Wes- clher sducheot hdesraiggdaexyrhdoneeheat iges.
15 SEQ I D NO: 146: Desi gned chineric oligonucleotide prinmer designated as
MPR- 1016 t elcyiliidad aipor bkanp0t AJPass ipene -thp® Myegplasma prneurnmi ae.
"Nucl eotides 20 to 22 are ribonucl eoti des-other nucl eotides are

deoxyrg bonygl . deSpea Q v 147 Sign .| gonugl eqt i de pr.obe as
WCOX?HO-DI’E“?G%%)) dgfk?a%%gg %EA%}%ag@nen%%gnp%}?nggge%%?ti (L)Ifr{\]é og &%Eé‘getqoperon

from Mycopl n i I : X si gned ol i gonucl eoti de probe
as I\/yco730-s(|’;3lL 0 el%t (;%lfc?el?fg%?ea I:‘%r g%r?e:le%?/eéir?gl ifing a portion 25 .of ATPase

operon fron‘NyCOplaS@%ﬂ%Tg¥¥va¥%AN reactions were carried out under

the conditions as described in Example 5 using 10° copies

of the positive control C as a template as well as a pair
10 of the primers: M.Ngo F-1 and M.Ngo R-1; M.Ngo F-1 and
M.Ngo R-2; M.Ngo F-1 and M.Ngo R-3; M.Ngo F-1 and M.Ngo R-
4; M.Ngo F-2 and M.Ngo R-1; M.Ngo F-2 and M.Ngo R-2; M.Ngo
F-2 and M.Ngo R-3; M.Ngo F-2 and M.Ngo R-4; M.Ngo F-3 and
M.Ngo R-1; M.Ngo F-3 and M.Ngo R-2; M.Ngo F-3 and M.Ngo R-
15 3; or M.Ngo F-3 and M.Ngo R-4. 60-bp amplified fragments
of interest were observed upon agarose gel electrophoresis
in all céses. Dot blot hybridization was carried out using
M.Ngo-probe (SEQ ID NO:67) labeled at the 5' end with
biotin. As a result, signals of interest were observed.
20 Furthermore, ICAN reactions were carried out under the
conditions és described in Example 5 using 10° copies of
the positive control D as a template as well as a pair of
the primers: Cytosine F-1 and Cytosine R-1; Cytosine F-1
and Cytosine R-2; Cytosine F-1 and Cytosine R-3; Cytosine

25 F-2 and Cytosine R-1; Cytosine F-2 and Cytosine R-2;



141 SEQ I D NO: 149: Desi gned ol i gonucl eoti de probe as Myco952-probe to
detect a DNA fragnent anplifing a portion of ATPase operon from Mycopl asma
pneunoni ae. SEQ I D NO: 150: Nucl eoti de sequence of MecA gene 5 from
St aphyl ococcus aureus SEQ I'D NO: 151: Nucleotide sequence of MecA gene from
St aphyl ococcus aureus SEQ | D NO: 152: Dengned chimeric oligonucl eotide
priner designated as MecA-S525 to anplify a portion of MecA 10 gene from
St aphyl ococcus aureus. "Nucleotides 21 to 23 are ribonucl eoti des-other
nucl eotides are deoxyribonuc| eotides.” SEQ | D NO:153: Designed chineric
ol i gonucl eStHTRS I ere o dridieings Bvetia-Gasas ing dimit ignd £ypersinn Bf MecA
15 gene from St aphyl ococcus aureus. "Nucleotides 18 to 20 are
ri bonucl eotli‘de§y&PRénenutt 2otangks CatesdagxyRiDonuxt efyitgesne SEES| RrND: 154:
Desi gned chimeric oligonucl eotide priner designated as MecA-S1281 to
anplify a fortdsomeofR-29. MedA-pnenipldn iSihphyagrertssoduietsresiucteast i des
21 to 23 are ribonucl eoti des-other nucl eotides are deoxyri bonucl eoti des. ™
SEQ | D NO: Itserdesi gnpdnchigeraose olgedonetéeotoplicopesher idesafhatetbeas.
MecA- A1341 to anmplify a portion of 25 MecA gene from Staphyl ococcus aureus.
“Nucl éot i dent2bllax 23bridization was carried out using Cytosine-probe

(SEQ ID NO:68) labeled at the 5' end with biotin. As a

result, signais of interest were observed.

Example 7
Detection of human hepatitis B virus (HBV) using

10 the method of the present invention was examined.
Specifically, 560-bp portions of the HBV X protein gene
represented by SEQ ID NOS:69 and 70 were amplified
according to the method as described in Example 5, inserted
into pT7 Blue T vector, and used as HBV positive control 1-

15 T and HBV positive control 1-G. Primers HBV-F-1, HBV-F-2,
HBV-F-3, HBV-F-4, HBV-R-1, HBV-R-2, HBV-R-3 and HBV-R-4
having nucleotide sequences of SEQ ID NOS:71 to 78 were
synthesized. ICAN reactions were carried out under the
conditions as described in Example 5 using 10° copies of

20 the HBV positive control 1-G or the HBV positive control 1-

T as a template as well as a pair of the primers: HBV-F-1
and HBV-R-1; HBV-F-1 and HBV-R-2; HBV-F-2 and HBV-R-1l; or
HBV-F-2 and HBV-R-2. 81-bp, 76-bp, 76-bp and 71-bp

amplified fragments of interest were observed upon agarose

- 25 gel electrophoresis.



142 are ribonucl eoti des- ot her

nucl eoti des are deoxyri bonucl eotides.” SEQ ID

NO: 156: Desi gned ol i gonucl eoti de probe as MecA- A probe to detect a DNA

fragnent anplifing a portion 5 of MecA gene from Staphyl ococcus aureus.
| D NO: 157:

Desi gned ol i gonucl eoti de probe as MecA-B probe to detect a

fragnment amplifing a portion of MecA gené8 from St aphyl ococcus aureus.

LD NO: 158:

Desi gned chineric oligonucleotide 10 prinmer designated as

SEQ
DNA
SEQ

pDON- Al -1(22) to anplify a portion of pDON-Al plasm d DNA. "Nucl eotides 20

to 22 are ribonucl eoti des- ot her

| D NO: 159:
pDCN-AI-2
to 23 are

| D NO: 160:

Desi gned c5ifer i ket yonsicl ¥6tiede B pradher odesi gnaeed dshe

nucl eoti des are deoxyribonucl eotides.” SEQ

(23) to anplify a portion of pDON-Al plasm d DNA. "Nucl eotides 21
ﬂqaﬁﬁRﬂQRﬂ|@%sd@ﬁﬁéﬁbﬁdckEDtEﬂespéeeEﬁe@&ymgbéﬁucbepuedesn? SEQ

Desi gned ol i gonucl eotide primer to 20 anplify a portion of

i NOS- encoditing dEtjuepe®l fioem conseol SEQTI BN 4B 1as Desicgmpdatki genwedldot i de

primer to

anplify a portion of i NOCS-encodi ng sequence from nouse. SEQ

I D

NO: 162: Desisgredaiht nef i thel pgbmeek eotiBieFpBi arl devi-grat;edisas-FMBl QndF to
anpllfy a portion of

10

15

20

25

HBV-R-4; HBV-F-4 and HBV-R-3; or HBV-F-4 and HBV-R-4. 84-
bp, 79-bp, 78-bp and 73-bp amplified fragments of interest
were observed upon agarose gel electrophoresis. The
amplified fragments obtained using the pairs of primers
HBV-F-1 and HBV-R-1; HBV-F-1 and HBV-R-2; HBV-F-2 and HBV-
R-1; and HBV-F-2 and HBV-R-2 were spotted onto a nylon
membrane, and dot blot hybridization was carried out using
HBV-probe 1 (SEQ ID NO:79) 1labeled at the 5' end wifh

biotin. As a result, signals of interest were observed.

Similarly, the amplified fragments obtained using the pairs'

of primers HBV-F-3 and HBV-R-3; HBV-F-3 and HBV-R-4; HBV-F-
4- and HBV—R-3; and HBV-F-4 and HBV-R-4 were subjected to
dot blot hybridization using HBV-probe 2 (SEQ ID NO:80)
labeled at the 5' end with biotin. As a result, signals of
interest were observed.

Example 8

Detection of HCV using the method of the present
invention was examined. Reaction mixtures of final volumes
of 50 pl containing the following at final concentrations
were prepafed: 32 mM HEPES-potassium hydroxide buffer (pH

7.8), 100 mM magnesium acetate, 1% dimethyl sulfoxide,



25 Mycobacterium tubercul osis sequence. "Nucl eotides 16 to 18 143 are

ri bonucl eoti des- ot her deoxyribonucl eotides.” nucleotides are SEQ I D NO: 163:
Desi gned chinmeric oligonucleotide priner designated as MIIS2R to anplify a
portion of 5 Mycobacterium tubercul osis guence. "Nucl eotides 19 to 21 are
ri bonucl eoti des-other ~ nucl eotides are oxyri bonucl eotides.” SEQ ID

NO: 164: Designed chineric oligonucl eotide priner designated as pJDBICF to
anplify a portion of CppB 10 gene from Nei sseri a gonorrhoeae. "Nucl eotides
18 to 20 are r.ibaonucl eotides-other nucl eotides are deoxyribonucl eotides.™

SEQ I D No: 1651 Ddifyn et hiMAGI{S BiM qoiRid eot i ) pif machiest ghtRy o0
pJDBICR to anplify a portion of pB 15 gene from Nei sseria gonorrhoeae.
"Nucl eot i d&¥'CH5 €3Ch 7 ofr PFiMRARIC GHFﬁaeg-dvh%rHﬁﬁc$%oﬁfd@§VaAé-S and
deoxyri bonucl eotides.” SEQ ID NO: 166: Designed chineric oligonucl eotide
primer desifi§iVatddPas RON-ALISL YRR HeVahpthl; aHpErFiloandf HOY-Gl;amdi a
trachomatis cryptic plasmd DNA. "Nucl eotides 19 to 22 are
ri bonucl eotiC¥ed~2otanst HEVARSOL (s Ty NQfedXly18 bemet |&td Bes.20 U of Afu
5 RNase HII or 4 U of Tli RNase H, 4 U of BcaBEST DNA
polymerase,'20 U of RNase inhibitor, 1.25 U of AMV RTase XL/
and 10° copies of the RNA transcript as described in
Example 2-(2) as a template. The reaction mixtures were
placed in Thermal Cycler Personal which had been set at
10 53°C and incubated for 60 minutes. After reaction, 3 ul
eaéh of the reaction mixtures was subjected to
electrophoresis on 3% agarose gel. As a result, 74-bp, 76-
bp, 78-bp, 6l-bp and 6l-bp amplified fragments of interest
were observed using either RNase H. Dot blot hybridization
15 with the amplified fragments obtained using the pairs of
primers HCV-A2-S and HCV-A2-A; HCV-A4-S and HCV-A4-3A; and
HCV-A4-S19 and HCV-A4-Al9 was carried out using HCV-C probe
(SEQ ID NO:87) labeled at the 5' end with biotin. As'a
result, signals of interest were observed. Siﬁilarly, dot
20 blot hybridization with the amplified fragments obtained
using the pairs of primers HCV-F1 and HCV-R1l; and HCV-F2
and HCV-R2 was carried out using HCV-D probe (SEQ ID NO:92)
labeled at the 5' end with biotin. As a result, signals of

interest were observed.

25 Example 9



SEQ I D NO: 167: Designed chineric oligonucleotide prinmer designated as
CT-R1267-3R-18 to anplify a portion of 25 Chlam dia trachomatis cryptic

pl asm d DNA. "Nucl eotides 16 144 to 18 are ribonucl eoti des-ot her

nucl eoti des are deoxyri bonucl eotides.” SEQ I D NO: 168: Designed

ol i gonucl eoti de probe as CT-1236 probe t&08etect a DNA fragment amplifing a
portion 5 of plasm d DNA from Chl anydia trachomatis. SEQ I D NO: 169:

Desi gned nucl eotide as Internal Control for Mcobacterium tubercul osis
assay. SEQ I'D NO: 170: Designed chineric oligonucleot.ide prinmer designated
as Ml S2F16 to anpl i fAprd jmmttiicon 0b6£10 tecobmetbodumdaiubekbel oghise A
"nucl eotides 14 to 16 are ribonucl eoti des-other nucl eotides are

deoxyr i bonuiclveottiides . to SEQ d1ie MOt 47 1 RTBESAYNn exthwlhi fsra toi axk | gentobeotade
primer designated as MIl S2RAAC to anplify a portion of 15 Mycobacterium

t uber cul osiexdiNAed .NnuHEOWAL Sl& dte 2@ AarL sudjeytcl eot i des- ot her

nucl eoti des are deoxyri bonucl eotides."” SEQ I D NO: 172: Desi gned

ol i gonucl eoti de probe idesigpaired ias MH SrSrlFRBRt engdet ect a DNA fragnent
20 anplifying a portion of nucleotide sequence from Mycobacterium

tuberoul osis. SEQ | DaNG: defids cibgst oRigl aki gonusheid deyps opecgasanat ed as
| NTER- PROBE to detect a DNA fragnent anplifying a portion of nucl eotide

sequence from2p JWELEPACLefiym Eﬁ@eﬁﬁglr %A%fﬁg%gﬁ GLAI Wﬁs%rté‘drm(t for

stabilizing a reaction reagent used a or anplitying and/ or
detectin e i idt I s j ction
det ect 1N el Ul el O Wk SHCISRS (8) AR NG sylgpet
tri phosphate,4 bDNA 8ol maraée ha\\ﬁﬁ)n a st%a-nd di spclrngce t _activi t.yd at

| east one prinmefPRnGCARSERBEETRY Wlerki ROThe®20%fr TS Ts' a98Ri m&IiEn

ol i gonucl eotide priper,that is bstantially conplenentary to the

nulclgeo'tji de wsalesqu E%lrb?dt Hélﬁ‘:gcl uec ﬁi?ﬁrlnég %/aﬁe ‘{‘ne)ﬁﬁfngﬁél%ﬁﬁd ToREaFnta

ri bonucl eoti de as vvel%_ as at |east one selected fromthe group consi sting
of a HeoxyPHHFFS etRG I arld SRl BotiCde 315 adithi Y R héSERhdRudFatd)de

bei ng positioned at the 3'termnus or on the 3 -term nal side_of the
pri ner; an@nd Ex Tag DNA polymerase. A transcript RNA was

synthesized wusing the PCR amplification product as a
template and Competitive RNA Transcription Kit (Takaré
Shuzo) according to the instructions attached to the kit.
15 The RNA was used as an RNA template for examination of the
one-step RT-ICAN.
(2) Examination of primer for detection of HIV
using one-step RT-ICAN
Primers HIV-Fl, HIV-F2, HIV-F3, HIV-F4, HIV-RI1,
20 HIV-R2, HIV-R3, HIV-R4 and HIV-R4M having nucleotide
sequences of SEQ ID NOS:95 to 103 were synthesized. The
reéctions were carried out as follows. Briefly, reaction
mixtures of final.volumes of 25 ul containing the following
at final concentrations were prepared; 32 mM HEPES-

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



(b) anplifying a target nucleic acid by incubating the reaction m xture for
a sufficient tinme to generate a reaction product, 20 wherein ( i ) at |east
one reagent conponent selected fromthe group consisting of a nmagnesi um
salt, the chineric oligonucleotide prinmer and the enzynes (the DNA

pol ynerase and/or the RNase H) is separat®d from other reagent 25
conponents prior to the reaction; and 146 (ii) the enzynme concentrations)
of a reagent solution containing the enzynes) is (are) elevated while the
salt concentration of said solution is not elevated, and the salt

concent r at iZie TGt andthMSQ@aderitl S ASR oh M MR g Listie cr et @ /hai0@ het
optimal salt concentration for the anplification step is achieved after

m xi ng t he sgfarel el TRsageht? dblaft iZns REcte dtleror 24 Urheef ritih RNassoe o di ng
to claim1, wherein the reaction reagent consists of two reagent sol utions:
a 10 reagerit. 3dJ ubf oRceBRSAi DNAg pdlgmelriasey,i O B4 Hohuck eAaMVdRTrysaTe{L, and a
reagent solution containing the enzynes) (the DNA pol ynerase and/or the
RNase H) arnd°®t hepiegnesi tikesalrtinsc3ipTh@NaR b0 eaqC ersdiZ®y prd 1IClcaidA o
wherein the 15 salt concentration of the reagent solution containing the

enzynes) (tahe PVt pody nBf 86er aBdloh thisyiMaseint)) pt smegual The HedWen t han
the optinmal salt concentration for the anplification step. 4. The nethod
accordi ng g xehaie® hertheni@ided h® a thermal cycler which had been set
at 55°C and incubated for 60 minutes. 100-bp, 74-bp, 76-bp,
12-bp, 72-bp, 724bp, 74-bp, 70-bp, 70-bp, 76-bp, 78-bp, 74-
bp and 74-bp amplified fragments of interest were observed
10 using upon agarose gel electrophoresis either RNase H and
the pairs of primers: HIV-F1 and HIV-R1; HIV-F2 and HIV-R2;
HIV-F2 and HIV-R3; HIV-F2 and HIV-R4; HIV-F2 and HIV-R4M;
HIV-F3 and HIV-R2; HIV-F3 and HIV-R3; HIV-F3 and HIV-R4;
HIV-F3 and HIV-R4M; HIV~F4 and HIV-R2; HIV-F4 and HIV-R3;
15 HIV-F4 and HIV-R4; and HIV-F4 and HIV-R4M. Dot blot
hybridization with the amplified fragments was carried out
using HIV-A probe (SEQ ID NO:104) or HIV-B probe (SEQ ID
NO:105) each labeled at the 5' end with biotin. As a
result, a signal of interest was observed for the
20 amplification product obtained using the pair of primers
HIV-Fl and HIV-R1l in case of the HIV-A probe labeled at the
5' end with biotin, and signals of interest were observed
for the amplification products obtained using the pairs of
primers: HIV-F2 and HIV-R2; HIV-F2 and HIV-R3; HIV-F2 and

25 HIV-R4; HIV-F2 and HIV-R4M; HIV-F3 and HIV-R2; HIV-F3 and



20 enzyne concentrations) of the reagent solution containing the enzynes)
(the DNA polynmerase and/or the RNase H) is (are) higher than the enzyne
concentrations) for the anplification step. 5. The nmethod according to
claim4, wherein the 25 enzyne concentrations) of the reagent solution
containing 147 the enzynmes) (the DNA péP¥nerase and/or the RNase H) is
(are) adjusted such that the optimal enzynme concentrations) for the
anplification step is (are) achieved after m xing the separated reagent
solutions each 5 other. 6. A kit of a reaction reagent used for a method
for anpli f VATV Rericl/ ¥V o eeRing I§-Rdr gl VA eind aBIU-RAME EdVpiHl4sesnd (@)
preparing a reaction mxture by mxing a 10 nucleic acid as a tenplate, a
deoxyr i bondldVed®Z;deHIV+phosphathl V--R DNAH PG+ Fhemase MBVARY); aaadr TV -F4

di spl acenent activity, at |least one priner and an RNase H, wherein the
priner is anchiHEl+R4AN| igonaskeatsi deher HITFBt hatodes Sdthstant hal khe 5¢

conpl enentary to the nucl eotide sequence of 15 the nucleic acid as the
tenpl at e amthdcemnttdi bs oximi.bonucl eotide as well as at |east one sel ected
fromthe group consisting of a deoxyribonucl eotide and a nucl eoti de anal og,
t he risbonucl eoti de beixag @snmioned at the 3'termnus or on the 3' -term nal
side of the priner; and 20 (b) anplifying a target nucleic acid by

i ncubating the reactb@Qe@E&bﬂre &orsQa%% ST R s W e Wo[CTAT-T Y t dy
reacti on product, wherein (i) | east “one reagent conponent se ectef from

25 th t
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(ii) the enzyme concentrations) a Teage
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10 amplification product was obtained by carrying out a PCR
using primers coa-PCR-F (SEQ ID NO:106) and coa-PCR-R (SEQ
ID NO:107), a Staphylococcus aureus genome as a templaté
and Ex Tag DNA polymerase. A positive control for the coa
gene was prepared by inserting the amplified fragment into
15 pT7 Blue T vector.

Primers coa-Fl, coa-F2, coa-F3, coa-F4, coa-F5,
coa-Rl, coa-R2, coa-R3, coa-R4 and coa-R5 having nucleotide
sequenées of SEQ ID NOS:lO8—il7 were synthesized. ICAN
reactions were carried out under the conditiohs as

20 described in Example 5 using 10° copies of the positive
control for the coa gene as a template and a pair of the
primers: coa-F1l and coa-Rl; coa-Fl and coa-R2; coa-F2 and
coa;Rl; coa-F2 and coa-R2; coa-F3 and coa-R3; coa-F3 and
coa-R4; coa-F3 and coa-R5; coa-F4 and coa-R3; coa-F4 and

25 coa-R4; coa-F4 and coa-R5; coa-F5 and coa-R3; coa-F5 and



and the salt concentration of another reagent solution is adjusted such
that the optimal salt concentration for the anplification step is achieved
after mxing the separated 10 reagent solutions each other. 7. The kit
according to claim6, wherein the reaction reagent consists of two reagent
sol utions: a reagent solution containinglfBe chineric oligonucleotide
priner; and a reagent solution containing the enzymes) 15 (the DNA .
pol ymerase and/or the RNase H) and the magnesiumsalt are used. 8. The kit
according to claim6, wherein the salt concentration of the reagent

sol ution comaiRiingx heoanE§mangds jcoa-ks .DNApoky resade , arsd/-wp t heo-Rese H)
is equal 20 to or lower than the optimal salt concentration for the

anpl i fi cat i'drrist,ep859bp Theé Skidp ,accol dbpg 198 -&ip3i M S-bwhengi-Bpt, hesnzyMe
concentrations) of the reagent solution containing the enzynes) (the DNA
pol yner ase 1ldvefgpr, thes-Resent) 119 (@e)i f edperrbfRant Be N2 Eerest

concentrations) for the 149 anplification step. 10. The kit according to
claim9, where RHIRE R TR sr@tgéanse)lée‘tltcnﬂlaf@&eéﬂussiﬁ%"émger
contai ning the enzynes) (the pol ymer ase and/ or the RNase 'S (are)

adj ustsed swafadehat,  hepgp! igiR)e CAFKEEAELRESBLT AHHANSInb 0Tl AL cat i on

step is (are) achieved after m xing the separate eagent i ons each

i usi i ng FROCSaTE concantra: onter The Akl oS Whiltals Far BT dngont
solutions. coa-R1; coa-F1 and coa-R2; coa-F2 and coa-R1l; and coa-F2
and coa-R2 was carried out according to the method as
described in Example 5 using coa-A probe (SEQ ID NO:118)
10. labeled at the 5' end with biotin. As a result, signals of
interest were observed for all spots. Similarly, dot blot
hybridization with the amplification products obtained
using the pairs of primers coa-F3 and coa-R3; coa-F3 and
coa-R4; coa-F3 and coa-R5; coa-F4 and coa-R3; coa-F4 and
15 coa-R4; coa-F4 and coa-R5; coa-F5 and coa-R3; coa-F5 and
coa-R4; and coa-F5 and coa-R5 was carried out according to
the method as described in Example 5 using éoa—B probe (SEQ
ID NO:119) labeled at the 5' end with biotin. As a result,
signals of interest were observed for all spots.
20 Example 11
| (1) Detection of a chlamydia using the method of
the present invention was examined. A chlamydia positive
~control was prepared by inserting a 560-bp amplified
fragﬁent corresponding to a portion of a chlamydia gene

25 (SEQ ID NO:120) into pT7 Blue T vector according to the
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sequences of SEQ ID NOS:130-135 and 166-167 were
synthesized. ICAN reactions were carried out under the
conditions as described in (1) above using 10° copies of
the chlamydia positive control 2 as a templéte and a pair
of the primers: CT-F1212-20 and CT-R1272-20; CT-F1212-20
and CT-R1272-21; CT-F1212-20 and CT-R1272-22; CT-F1212-21
and CT-R1272-20; CT-F1212-21 and CT-R1272-21; CT-F1212-21
and CT-R1272-22; CT-F1212-22 and CT-R1272-20; CT-F1212-22
and CT-R1272-21; or CT-F1212-22 and CT-R1272-22. As a
result, 6l-bp amplification products of interest were

observed upon agarose gel electrophoresis using either

‘RNase H in all cases. Dot blot hybridization with the

amplified fragments was carried out according to the method
as described in Example 5 using CT-1234 probe (SEQ ID
NO:136) 1labeled at the 5' end with biotin. As a result,
signals of interest were observed for all spots. = In

addition, ICAN reactions were carried out using a pair of

the primers CT-F1215-4R-22 and CT-R1267-3R-18. As a result,

53-bp amplification products of interest were observed upon
agarose gel electrophoresis using either RNase H. Dot blot
hybridization with the amplified fragments was carried out
according to the method as described in Example 5 using CT-

1236 probe (SEQ ID NO:168) labeled at the 5' end with

SM<.
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Example 12
Detection of Mycoplasma pneumoniae using the
5 method of the present invention was examined. A Mycoplasma
pneumoniae positive control A and a Mycoplasma pneumoniae
positive control B were prepared by inserting 560-bp
amplified fragments corresponding to portions of the
Mycoplasma pneumoniae ATPase operon gene (SEQ ID NOS:137
10 and 138) into pT7 Blue T vector according to the method as
described in Example 5. Primers Myco-140, Mycol40-22,
Myco-706, MPF-910, Myco-190, Myco-190-22, Myco-850 and MPR-
1016 having nucleotide sequences of SEQ ID NOS:139-146 were
synthesized. ICAN reactions were carried out under the
15 conditions as described in Example 5 using 10° copies of
the Mycoplasma pneumoniae positive control A as a template
and a pair of the primers: Myco-140 and Myco-190; Mycol40-
22 and Myco-190; Mycold0-22 and Myco-190-22; or Myco=-140
and Myco-190-22. As a result, 63-bp amplified fragments of
20 interest were observed upon agarose gel electrophoresis
using either RNase H in all cases. ICAN reactions were
carried out under the conditions as described in Example 5
using 10° copies of the Mycoplasma pneumoniae positive

control B as a template and a pair of the primers: Myco-706

25 and Myco-850; or MPF-910 and MPR-1016. As a result, 85-bp
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- upon agarose dgel electrophoresis using either RNase H. Dot
blot hybridization with the amplified fragments obtained
using the pairs of primers Myco-140 and Myco-190; Mycol40-

5 22 and Myco-190; Mycol40-22 and Myco-190-22; and Myco-140
and Myco-190-22 was carried out according to the method as
described in Example 5 using Myco-170-probe (SEQ ID NO:147)
labeled at the 5' end with biotin. As a result, signals of
interest were observed for all spots. Similarly, dot blot

10 hybridization with the amplified fragment obtained using
the pair of primers Myco-706 and Myco-850 was carried out
using Myco-730-probe (SEQ ID NO:148) labeled at the 5' end
with biotin. As a result, a signal of interest was
observed. Furthermore, dot blot hybridization with the

15 amplified fragment obtained using the pair of primers MPF-
910 and MPR-1016 was carried out using Myco-952-probe (SEQ
ID NO:149) labeled at the 5' end with biotin. As a result,
a signal of interest was observed.

Example 13

20 ‘ Detection of methicillin-resistant Staphylococcus
aureus (MRSA) using the method of the present invention was
examined. A region of interest to be amplified was
selected from the MecA gene. MecA positive controls A and

B were prepared by inserting 560-bp amplified fragments

25 corresponding to portions of the MecA gene, MecA-A and
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MecA-S525, MecA-A6l1l, MecA-51281 and MecA-Al341 having
nucleotide sequences of SEQ ID NOS:152-155 were synthesized.
5 ICAN reactions were carried out under the conditions as
described in Example 5 using 10° copies of the MecA
positive control A as a template and a pair of the primers
MecA-S525 and MecA-A611, or 10° copies of the MecA positive
control B as a template and a pair of the primers MecA~
10 S1281 and MecA-Al341. As a result, 106-bp and 83-bp
amplified fragments were observed upon agarose gel
electrophoresis using either RNase H.
1 pl of the ICAN reaction mixture for which an
amplified fragment was obtained using the pair of primers
15 MecA-S525 and MecA-A6ll was spotted onto a nylon membrane
Hybond-N, and dot blot 'hybridization was carried out
according to the method as described in Example 5 using
MecA-A probe (SEQ ID NO:156) labeled at the 5' end with
biotin. Furthermore, the amplified fragment obtained using
20 the pair of primers MecA-S51281 and MecA-Al341 was spotted
onto a nylon membrane in a similar manner, and dot blot
hybridization was carried out using MecA-B probe (SEQ ID
NO:157) labeled at the 5' end with biotin. As a result,

signals were observed wusing both probes, confirming

25 amplification of the regions of interest.
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RNase H that can be used for the method of the
present invention was examined.
(1) Primers pDON-AI~-1(22) and pDON-AI-2(23)

5 having nucleotide sequences of SEQ ID NOS:158 and 159 were
synthesized based the nucleotide sequence of the packaging
region in a vector plasmid pDON-AI (Takara Shuzo).
Reaction mixtures of total volumes of 25 pl each containing
1 pul of a solution containing 10 fg of pDON-AI DNA or water

10 for a negative control, 100 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% bovine serum albumin, 1.0% dimethyl
sulfoxide, 2.64 U of Bca DNA polymerase and 8.75, 4.38,

15 2.19, 1.09, 0.55 or 0.27 U of Afu RNase HII, 4.69, 2.34,
1.17, 0.59, 0.29, 0.15 or 0.07 U of Pfu RNase HII, or 14, 7,
3.5, 1.75, 0.875 or 0.438 U of Pho RNase HII were incubated
at 64°C for 1 hour in a thermal cycler. After reaction, 5
pl each of the reaction mixtures was analyzed using

20 electrophoresis on 3.0% agarose gel. As a result,
amplification products of interest were observed using Afu
RNase HII regardless of the unit wvalue. Furthermore,
amplification products of interest were observed using 0.59

to 4.69 U of Pfu RNase HII or 1.75 to 14 U of Pho RNase HII.

25 Based on these results, it was confirmed that all the heat-
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resistant RNase HIIs could be preferably used for the
method of the present invention.
(2) A reaction mixture of a total volume of 50 ul
containing 50 pmol each of primers having nucleotide
5 sequences of SEQ ID NOS:160 and 161 synthesized on the
basis of the nucleotide sequence of the mRNA for mouse
inducible NO synthase (iNOS), 1 ul of a cDNA prepared
according to a conventional method from a commercially
available mouse cell (corresponding to 50 ng of RNA), 5 ul
10 of 10 x Ex Taqg buffer (Takara Shuzo), 1.25 U of TaKaRa Ex
Tag DNA 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; 30 cycles of 94°C
for 30 seconds, 55°C for 30 seconds and 72°C for 30
15 seconds; and 1 cycle of 72°C for 5 minutes. The PCR
amplified fragment from mouse iNOS cDNA was cloned into a
plasmid vector pT7 Blue T-vector (Novagen) which was used
as a template for the method of the present invention.
Reaction mixtures of total volumes of 25 pl each containing
20 1 ul of a solution containing 10 fg of the plasmid DNA as a
template or 1 ml of water for a negative control, 100 pmol
each of primers NS5 (SEQ ID NO:9) and NS6 (SEQ ID NO:10),
0.5 mM each of dNTPs, 32 mM HEPES-potassium hydroxide

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

25 acetate, 0.01% bovine serum albumin, 1.0% dimethyl
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VS10% (& ()oou?! 108€&et) vRak@%6&, ()5 n1 each of the reaction mixtures

was analyzed using electrophoresis on 3.0% agarose gel.

The results are shown in Figure 7. Figure 7 is a figure

showing the agarose gel electrophoresis of amplification

10 products obtained wusing the three types of .RNase Hs.

Figure 7A, 7B and 7C represent results obtained using

Methanococcus jannashi RNase HII, Thermococcus celer RNase

HIT and Thermococcus litoralis RNase HII, respectively.

Lane 1: 10 U of RNase HII; lane 2: 10 U of RNase HII,

15 negative control; lane 3: 5 U of RNase HII; lane 4: 5 U of

RNase HII, negative control; lane 5: 2.5 U of RNase HII;

lane 6: 2.5 U of RNase HII, negative control; lane 7: 1.25

U of RNase HII; lane 8: 1.25 U of RNaSe HII, negative

control; lane 9: 0.25 U of RNase HII; lane 10: 0.25 U of

20 RNase HII, negative control; lane 11: 0.125 U of RNase HII;
énd lane 12: .0125 U of RNase HII negative control.

As shown in Figure 7, amplification products of

interest were observed using 0.125 to 10 U of Mja RNase HII,

1 to 5.U of Tce RNase HII, or 0.125 to 5 U of Tli RNase HII.

25 Based on these results, it was confirmed that all the heat-
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further examined under the reaction conditions as described
5 in Example 5 except that different type and amount of RNase
H were used. 1 U of Thermococcus litoralis RNase HII or
8.75 U of Thermococcus celer RNase HII was used as an RNase
H. Amplification reactions were carried out wusing 10°
copies of the HBV positive control 1-T as a template as
10 well as the pair of primers HBV-F-2 and HBV-R-1 prepared in
Example 7. As a result, 76-bp amplified fragments of
interest were observed upon agarose gel electrcphbresis
using either RNase H. Based on these results, it_ was
confirmed that both RNase HIIs could be preferably used
15 according to the present invention.
Example 15
The detection method of the present invention was
examined using a reaction system containing an internal
control. First, an internal control for Mycobacterium
20 tuberculosis was prepared according to the method as
described in Example 5. A 169-bp amplification product
having a nucleotide sequence of SEQ ID NO:169 was obtained
using Ex Tag DNA polymerase for an extension reaction:

followed by a PCR using four 60-mer synthetic primers

25 according to the method as described in BioTechniques,
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5 internal control for Mycobacterium tuberculosis. MTIS2F16

and MTISZRAAC having nucleotide sequences of SEQ ID NOS:170
and 171 were synthesized. The length of the region
amplified using the primer pair including the primer
portions is 98 bp.

10 The reactions were carried out as follows.
Reaction mixtures of final volumes of 25 pl containing the
following at final concentrations were prepared: 32 mM
HEPES-potassium hydroxide buffer (pH 7.8), 100 mM potassium

acetate, 1% DMSO, 0.01% BSA, 0.1% propylenediamine, 4 mM

N

15 magnesium acetate, 500 pM each of dNTPs, 25 pmol each of
the primers MTIS2F16 and MTIS2RAAC, 103 copies of the
internal control for Mycobacterium tuberculosis, 2.2 U of
Afu RNase HII or 8 U of Tli RNase HII, 11 U of BcaBEST DNA
polymerase, 1 pl of a template and sterile water. 0, 1 or

20 10 pg of the BCG genomic DNA which was used in Example 1
was used as the template. The reaction mixtures were
placed in Thermal Cycler Personal which had been set at
60°C and incubated for 60 minutes. The samples obtained
after the ICAN reactions were spotted onto a nylon membrane,

25 and dot blot hybridization was carried out according to the
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) 10%&' () - q A ng Mycobacterium tuberculosis MTIS-S-PROBE (SEQ ID-
NO:172) labeled at the 5' end with biotin, or a probe for
detecting the internal control INTER-PROBE (SEQ ID NO:173)

5 labeled at the 5' end with biotin. As a result, when the
samples obtained after the ICAN reactions with no addition
of the BCG genomic DNA were spotted, no signal was observed
using the MTIS-S-PROBE while signals were observed using
the INTER-PROBE. When the samples obtained after the ICAN

10 reactions with the addition of 1 pg of the BCG genomic DNA
were spotted, signals wére observed using both of the MTIS-
S-PROBE and the INTER-PROBE. When the samples obtained
after the ICAN reactions with the addition of 10 pg of the
BCG genomic DNA were spotted, signals were observed using
15 the MTIS-S-PROBE while no signal was observed using the
INTER-PROBE. Based on these results, it was confirmed that
a signal was observed using the MTIS-S-PROBE if the BCG
genome as the target was amplified, whereas a signal was
observed using the INTER-PROBE if the internal control was
20 amplified. Thus, it was confirmed that a target nucleic
acid can be specifically detected even in the presence of
an internal control according to the method of the present

invention.

25 Industrial Applicability
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stabilization and long-term storage of a reaction reagent
for a method for amplifying a target nucleic acid in which
a region suitable for specific amplification in the
5 nucleotide sequence of the target nucleic acid is amplified
by a DNA synthesis reaction using a chimeric
oligonucleotide primer, or a method for detecting a target
nucleic acid which comprises a step of detecting a fragment
amplified from the target nucleic acid obtained by the
10 amplification method. The present invention also provides
a method for detecting a target nucleic acid which is used
for highly sensitive and specific detection or
quantification of a microorganism (in particular, a
pathogenic microorganism) such as a virus, a bacterium, a

15 fungus or a yeast, as well as a chimeric oligonucleotide

primer and a probe for the method.

Sequence Listing Free Text
SEQ ID NO:1: Designed oligonucleotide primer'
20 designated as pUCl9 wupper 150 to amplify a portion of
plasmid pUC19.
SEQ ID NO:2: Designed oligonucleotide primer
designated as pUCl9 lower NN to amplify a portion of
plasmid pUC19.

25 : SEQ ID NO:3: Designed oligonucleotide primer
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$10% & () - d®signated ‘as MCS-F to amplify a long DNA fragment

$10% (& ()-M 10% & () - Al EbCdV70! *9! 1094 & ()-' 9! 109 & () - 3#$10% & () -
L3#$10% D, & ()-!9! 10%ER (110! 14 ()DeEKzdrRiE 0o 1L ort {1 eki(idd 690 () - ! d
L6$109%( D( & ()-!'d .$109D(D(& ()- !'i .$10% (& ()- ,9'10% & ()-Ei }~?PE: 0!
10F S10%&' @ecdbo%f ed) alsCMCEHIVE o Jar@1 iFKO %R (Jngd :ONBO %R s(gmdn t
10%& ()-tPVA?PE: 0! 10)10%& ()-![3%10% (& ()-#9! 109 ()- -
1 10%& () -! HFs$10%&' ()EQ! TO&NQ:-5¥p” DEDl!gned oligonucleotide primer
5 designated as MF2 to amplify a portion of pUC19 plasmid DNA.
SEQ ID NO:6: Designed oligonucleotide primer
designated as MRl to amplify a portion of pUC19 plaSmid DNA.
SEQ ID NO:7: Designed chimeric oligonucleotide
primer designated as K-F-1033-2 to amplify a portion of
10 Mycobacterium tuberculosis DNA. “nucleotides 19 to 21 are
ribonucleotides—other nucleotides are
deoxyribonucleotides.”
SEQ ID NO:8: Designed chimeric oligonucleotide
primer designated as K-R-1133-2 to amplify a portion of
15 Mycobacterium tuberculosis DNA. “nucleotides 20 to 22 are
ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:9: Designed chimeric oligonucleotide
primer to amplify a portion of INOS-encoding sequence from
20 mouse.“nucleotides 21 to 23 are ribonucleotides-other
nucleotides are deoxyribonucleotides”
SEQ ID NO:10: Designed chimeric oligonucleotide
primer to amplify a portion of INOS-encoding sequence from

mouse.“nucleotides 20 to 22 are ribonucleotides-other

- 25 nucleotides are deoxyribonucleotides”
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portion of Mycobacterium tuberculosis sequence.
SEQ ID NO:13: Designed oligonucleotide primer
designated as SP6-HCV-F to amplify a portion of HCV
SEQ ID NO:14: Designed oligonucleotide primer
10 designated as T7-HCV-R to amplify a portion of HCV
SEQ ID NO:15: Designed chimeric oligonucleotide
primer designated as HCV-A2-S to amplify a portion of
HCV. “nucleotides 16 to 18 are ribonucleotides-other
nucleotides are deoxyribonucleotides.™
15 SEQ ID NO:16: Designed chimeric oligonucleotide
primer designated as HCV-A2-A to amplify a portion of
HCV. “nucleotides 18 to 20 are ribonucleotides-other
nucleotides are deoeribonucleotides."
SEQ ID NO:17: Designed chimeric oligonucleotide
20 primer designated as CT2F to amplify a portion of Chlamydia
trachomatis cryptic plasmid DNA. “Nucleotides 18 to 20 are
ribonucleotides~-other nucleotides are
deoxyribonucleotides."

SEQ ID NO:18: Designed chimeric oligonucleotide

25 primer designated as CT2R to amplify a portion of Chlamydia
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5 primer designated as CT-FB19-3 to amplify a portion of
Chlamydia trachomatics cryptic plasmid DNA. “Nucleotides 20
to 22 are ribonucleotides-other nucleotides  are
deoxyribonucleotides."

SEQ ID NO:20: Designed chimeric oligonucleotide

10 primer designated as CT-RB23-2 to amplify 'a portion of

Chlamydia trachomatics cryptic plasmid DNA. “Nucleotides 21

to 23 are ribonucleotides-other nucleotides = are
deoxyribonucleotides."

SEQ ID NO:21: Designed chimeric oligonucleotide

15 primer designated as K-F-1033(68) to amplify a portion of

Mycobacterium tuberculosis DNA.”nucleotides 20 to 22 are

ribonucleotides-other nucleotides are
deoxyribonucleotides."

SEQ ID NO:22: Designed chimeric oligonucleotide

20 primer designated as K-R-1133(68) to amplify a portion of

Mycobacterium tuberculosis DNA.”nucleotides 20 to 22 are

ribonucleotides-other nucleotides are
deoxyribonucleotides.”

SEQ ID NO:23: Nucleotide sequence of 16S rRNA |

25 from Mycobacterium avium
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- MLO%& () - 'dRAEO YR eC)i gl BAa%Ba6) -Mycd-F-1 to amplify a portion of
5 Mycobacterium 16S rRNA. “Nucleotides 18 to 20 are
ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID.NO:26: Designed chimeric oligonucleotide
primer designated as Myco-F-2 to amplify a portion of
10 Mycobacterium 16S rRNA. "Nucleotides 16 to 18 are
ribonucleotides—-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:27: Designed chimeric oligonucleotide
primer designated as Myco-F-3 to amplify a portion of
15 Mycobacterium 16S rRNA. “Nucleotides 16 to 18 are
ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:28: Designed chimeric oligonucleotide
primer designated as Myco-R-1 to amplify a portion of
20 Mycobacterium 16S rRNA. "Nucleotides 17 to 19 are
ribonucleotides-other . nucleotides are
deoxyribonucleotides."
SEQ ID NO:29: Designed chimeric oligonucleotide

primer designated as Myco-R-1-2 to amplify a portion of

25 Mycobacterium 168 rRNA. "Nucleotides 16 to 18 are
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3 &3#$10% (& ()-!  SEQ ID NO:30: Designed chimeric oligonucleotide
primer designated as Myco-R-2I to amplify a portion of 16S

5 rRNA-encoding sequence fromn Mycobacterium

intracellulare. “Nucleotides 18 to 20 are ribonucleotides-
other nucleotides are deoxyribonucleotides.™

SEQ ID NO:31: Designed chimeric oligonucleotide
pfimer designated as Myco-R-2A to amplify a portion of 168

10 rRNA-encoding sequence from Mycobacterium
avium. “Nucleotides 18 to 20 are ribonucleotides-other
nucleotides are deoxyribonucleotides."”

SEQ ID NO:32: Designed oligonucleotide probe as
avium-probe to detect a DNA fragment amplifing a portion of

15 16S rRNA-encoding sequence from Mycobacterium avium.

SEQ ID NO:33: Designed oligonucleotide probe as
intracellulare-probe to detect a DNA fragment amplifing a
portion of 165 rRNA-encoding 'sequence from Mycobacterium
intracellurare.

20 SEQ ID NO:34: Nucleotide sequence of CppB gene
from Neisseria gonorrhorae

SEQ ID NO:35: Nucleotide sequence of pJdD4 plasmid
DNA from Neisseria gonorrhorae

SEQ ID NO:36: Nucleotide sequence of M.NgoMIII

25 gene from Neisseria gonorrhorae
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SEQ ID NO:38: Designed chimeric oligonucleotide
primer designated as NEI-5103 to amplify a portion of pJDRB4
5 plasmid DNA from Neisseria gonorrhoeae. “Nucleotides 20 to
22 are ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:39: Designed chimeric oligonucleotide
primer designated as NEI-5150 to amplify a portion of pJDB4
10 plasmid DNA from Neisseria gonorrhoeae. ”Nucleotides 20 to
22 are ribonucleotides-other nucleotides are
deoxyribonucleotides. "
SEQ ID NO:40: Designed chimeric oligonucleotide
primer designated as NEI-CppB-Fl1 to amplify a portion of
15 CppB gene from Neisseria gonorrhoeae. ”“Nucleotides 17 to 19
are ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:41: Designed chimeric oligonucleotide
primer designated as NEI-CppB-F2 to amplify a portion of
20 CppB gene from Neisseria gonorrhoeae. “Nucleotides 18 to 20
are ribonucleotides~-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:42: Designed chimeric oligonucleotide
primer designated as NEI-CppB-F3 to amplify a portion of

25 CppB gene from Neisseria gonorrhoeae. ”“Nucleotides 16 to 18
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5 CppB gene from Neisseria gonorrhoeae. ”“Nucleotides 18 to 20

are ' ribonucleotides-other nucleotides

deoxyribonucleotides."

are

- SEQ ID NO:44: Designed chimeric oligonucleotide

primer designated as NEI-CppB-R2 to amplify a portion of

10 CppB gene from Neisseria gonorrhoeae. “Nucleotides 17 to 19

are ribonucleotides-other nucleotides

deoxyribonucleotides."

are

SEQ ID NO:45: Designed chimeric oligonucleotide

primer designated as NEI-CppB-R3 to amplify a portion of

15 CppB gene from Neisseria gonorrhoeae. "Nucleotides 19 to 21

are ribonucleotides-other nucleotides

deoxyribonucleotides."

are

SEQ ID NO:46: Designed chimeric oligonucleotide

primer designated as pJDB F-1 to amplify a portion of CppB

20 gene from Neisseria gonorrhoeae. ”Nucleotides 18 to 20 are

ribonucleotides-other nucleotides

deoxyribonucleotides."

are

SEQ ID NO:47: Designed chimeric oligonucleotide

primer designated as pJDB F-2 to amplify a portion of CppB

25 gene from Neisseria gonorrhoeae. ”Nucleotides 19 to 21 are
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10( ( MNOPY%RQ Q Qni [ MSEQO(XD ! NO: 480( (Designed chimeric oligonucleotide .
primer designated as pJDB R-1 to amplify a portion of CppB
5 gene from Neisseria gonorrhoeae. “Nucleotides 13 to 15 are
ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:49: Designed chimeric oligonucleotide
primer designated as pJDB R-2 to amplify a portion of CppB
10 gene from Neisseria gonorrhoeae. “Nucleotides 14 to 16 are
ribonucleotides-other nucleotides are
deoxyribonucleotides.”
SEQ ID NO:50: Designed chimeric oligonucleotide
primer designated as pJdDB R-3 to amplify a portion of CppB
15 gene from Neisseria gonorrhoeae. “Nucleotides 15 to 17 are
ribonucleotides~other nucleotides are
deoxyribonucleotides."
SEQ ID NO:51: Designed chimeric oligonucleotide
primer designated as M.Ngo F-1 to amplify a portion of
20 M.NgoMIII gene from Neisseria gonorrhoeae. ”“Nucleotides 19
to 21 are ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:52: Designed chimeric oligonucleotide

primer designated as M.Ngo F-2 to amplify a portion of

25 M.NgoMITII gene from Neisseria gonorrhoeae. ”“Nucleotides 18
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to 19 are ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:54: Designed chimeric oligonucleotide
primer designated as M.Ngo R-1 to amplify a portion of
10 M.NgoMIII gene from Neisseria gonorrhoeae. ”“Nucleotides 18
to 20 are ribonucleotides-other nucleotides are
deoxyribonucleotides."”
SEQ ID NO:55: Designed chimeric oligonucleotide
primer designated as M.Ngo R-2 to amplify a portion of
15 M.NgoMIII gene from Neisseria gonorrhoeae. ”“Nucleotides 17
to 19 are ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:56: Designed chimeric oligonucleotide
primer designated as M.Ngo R-3 to amplify a portion of
20 M.NgoMIII gene from Neisseria gonorrhoeae. ”“Nucleotides 16
to .18 are ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:57: Designed chimeric oligonucleotide

primer designated as M.Ngo R-4 to amplify a portion of

25 M.NgoMIII gene from Neisseria gonorrhoeae. “Nucleotides 19
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SEQ ID NO:58: Designed chimeric oligonucleotide
primer designated as Cytosine F-1 to amplify a portion of
5 methyltransferase gene from Neisseria
gonorrhoeae. “Nucleotides 18 to 20 are ribonucleotides-
other nucleotides are deoxyribonucleotides."
SEQ ID NO:59: Designed chimeric oligonucleotide
primer designated as Cytosine F-2 to amplify a portion of
10 methyltransferase gene: from Neisseria
gonorrhoeae. “Nucleotides 19 to 21 are ribonucleotides-
other nucleotides are deoxyribonucleotides."
SEQ ID NO:60: Designed chimeric oligonucleotide
primer designated as Cytosine F-3 to amplify a portion of
15 methyltransferase gene from Neisseria
gonorrhoeae. “Nucleotides 17 to 19 are ribonucleotides-
other nucleotides are deoxyribonucleotidés.“
SEQ ID NO:61: Designed chimeric oligonucleotide
primer designated as Cytosine R-1 to amplify a portion of
20 methyltransferase gene from Neisseria
gonorrhoeae. “Nucleotides 18 to 20 are ribonucleotides-
oﬁher nucleotides are deoxyribonucleotides."
SEQ ID NO:62: Designed chimeric oligonucleotide

primer designated as Cytosine R-2 to amplify a portion of

25 methyltransferase gene from Neisseria
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gonorrhoeae. “Nucleotides 20 to 22 are ribonucleotides-

’;

other nucleotides are deoxyribonucleotides."
SEQ ID NO:64: Designed oligonucleotide probe as
NEI-5130 probe to detect a DNA fragment amplifing a portion
10 of pJDB4 plasmid DNA from Neisseria gonorrhoeae.
SEQ ID NO:65: Designed oligonucleotide probe as

NEI-CppB probe-l to detect a DNA fragment .amplifing a

portion of CppB-encoding sequence from Neisseria
gonorrhoeae.
15 SEQ ID NO:66: Designed oligonucleotide probe as

NEI-CppB probe-2 to detect a DNA fragment amplifing a

portion of CppB-encoding sequence from Neisseria
gonorrhoeae.

SEQ ID NO:67: Designed oligonucleotide probe as

20 M.Ngo-probe to detect a DNA fragment amplifing a portion of

M.NgoMIII gene-encoding sequence from Neisseria gonorrhoeae.

SEQ ID NO:68: Designed oligonucleotide probe as

Cytosine-probe to detect a DNA fragment amplifing a portion

of methyltransferase-encoding sequence from Neisseria

25 gonorrhoeae.
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from Hepatitis B virus
5 SEQ ID NO:71: Designed chimeric oligonucleotide
primer designated as HBV-F-1 to amplify a portion of X-
protein gene from Hepatitis B virus. ”“Nucleotides 22 to 24
are ribonucleotides-other nucleotides are
deoxyribonucleotides."
10 SEQ ID NO:72: Designed chimeric oligonucleotide
primer designated as HBV-F-2 to amplify a portion of X-
protein gene from Hepatitis B virus. ”Nucleotides 18 to 20
are ribonucleotides-other nucleotides are
deoxyribonucleotides."
15 SEQ ID NO:73: Designed chimeric oligonucleotide
primer designated as HBV-F-3 to amplify a portion of X-
protein gene from Hepatitis B virus. ”Nucleotides 19 to 21
are ribonucleotides-other nucleotides are
deoxyribonucleotides.”
20 SEQ ID NO:74: Designed chimeric oligonucleotide
primer designated as HBV-F-5 to amplify a portion of X-
protein gene from Hepatitis B virus. “Nucleotides 22 to 24
are ribonucleotides-other nucleotides are

deoxyribonucleotides."

25 SEQ ID_NO:75: Designed chimeric oligonucleotide
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deoxyribonucleotides."

5 SEQ ID NO:76: Designed chimeric oligonucleotide
primer designated as HBV-R-2 to amplify a portion of X-
protein gene from Hepatitis B wvirus. “Nucleotides 21 to 23
are ribonucleotides-other nucleotides are
deoxyribonucleotides."

10 SEQ ID NO:77: Designed chimeric oligonucleotide
primer designated as HBV-R-3 to amplify a portion of X-
protein gene from Hepatitis B virus. ”Nucleotides 19 to 21
are ribonucleotides—other nucleotides are
deoxyribonucleotideé."

15 SEQ ID NO:78: Designed chimeric oligonucleotide
primer designated as HBV-R-4 to amplify a portion of X-
protein gene from Hepatitis B virus. ”“Nucleotides 22 to 24
are ribonucleotides-other nucleotides are
deoxyribonucleotides."

20 SEQ ID NO:79: Designed oligonucleotide probe as
HBV-probel to detect a DNA fragment amplifing a portion of
X-protein-encoding sequence from Hepatitis B virus.

SEQ ID NO:80: Designed oligonucleotide probe as
HBV-probe2 to detect a DNA fragment amplifing a portion of

25 X-protein-encoding sequence from Hepatitis B virus.
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3' $109%& () HeptRIAWHE () vERB8S109@he) - “Wuleotides 16 to 18 are

ribonucleotides-other nucleotides are
5 deoxyribonucleotides."”
SEQ ID NO:82: Designed chimeric oligonucleotide

primer designated as HCV-A2-A to amplify a portion of

Hepatitis C virus. “Nucleotides 18 to 20 are
ribonucleotides-other nucleotides are
10 deoxyribonucleotides.”

SEQ ID NO:83: Designed chimeric oligonucleotide

primer designated as HCV-A4-S5 to amplify a portion of

Hepatitis C virus. "Nucleotides 15 to 17 are
ribonucleotides-other nucleotides are
15 deoxyribonucleotides."

SEQ ID NO:84: Designed chimeric oligonucleotide

primer designated as HCV-A4-A to amplify a portion of

Hepatitis C virus. “Nucleotides 16 to 18 are
ribonucleotides-other nucleotides are
20 deoxyribonucleotides."”

SEQ ID NO:85: Designed chimeric oligonucleotide
primer designated as HCV-A4-S19 to amplify a portion of
Hepatitis C virus. ”“Nucleotides 17 to 19 are
ribonucleotides-other nucleotides are

25 deoxyribonucleotides."
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I [ 334$10% (& () - SEQ ID NO: Designed chimeric oligonucleotide

I'V3' $10%#H#& () - @[ 3" $10% (& () - @F$10%&f() & LF$10%' ()-&dB: 1
primer designated as HCV-A4-Al9 to amplify a portion of

Hepatitis C virus. "Nucleotides 17 to 19 are
ribonucleotides-other nucleotides are .
5 deoxyribonucleotides."

SEQ ID NO:87: Designed oligonucleotide probe as
HCV-C probe to detect a DNA fragment amplifing a portion of
Hepatitis C wvirus.
SEQ ID NO:88: Designed chimeric oligonucleotide
10 primer designated as HCV-Fl to amplify a portion of
Hepatitis C virus. "Nucleotides 17 to 19 are
ribonucleotides~-other nucleotides are
deoxyribonucleotides.”
SEQ ID NO:89: Designed chimeric oligonucleotide
15 primer designated as HCV-R1 to amplify a portion of
Hepatitié C virus. “Nucleotides 16 to 18 are
ribonucleotides-other nucleotides are
deoxyribonucleotides."

SEQ ID NO:90: Designed chimeric oligonucleotide

20 primer designated as HCV-F2 to amplify a portion of
Hepatitis C virus. "Nucleotides 16 to 18 are
ribonucleotides-other nucleotides are

deoxyribonucleotides."
SEQ ID NO:91: Designed chimeric oligonuéleotide

25 primer designated as HCV-R2 to amplify a portion of
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ribonucleotides-other nucleotides are
.deoxyribonucleotides."
SEQ ID NO:92: Designed oligonucleotide probe as
5 HCV-D probe to detect a DNA fragment amplifing a Hepatitis
C virus.

SEQ ID NO:93: Designed oligonucleotide primer
designated as SP6-HIV-F to amplify a portion of gag
sequence from HIV.

10 SEQ 1ID NO;94: Designed oligonucleotide primer
designated as HIV-R to amplify a portion of gag sequence
from HIV.

SEQ ID NO:95: Designed chimeric oligonucleotide
primer designated as HIV-Fl1 to amplify a poftion of gag

15 sequence from HIV. "Nucleotides 18 to 20 are
ribonucleotides;other nucleotides are
deQxyribonucleotides."

SEQ ID NO:96: Designed chimeric oligonucleotide
primer designated as HIV-F2 to amplify a portion of gag

20 sequence from HIV. "Nucleotides 20 to 22 are
ribonucleotides-other nucleotides are
deoxyribonucleotides."

SEQ ID NO:97: Designed chimeric oligonucleotide
primer designated as HIV-F3 to amplify a portion of gag

25 sequence from HIV. “Nucleotides 20 to 22 are
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SEQ ID NO:98: Designed chimeric oligonucleotide
.primer designated as HIV-F4 to amplify a portion of gag
5 Sequence from HIV. “Nucleotides 20 to 22 are
ribonucleotides-other nucleotides are
deoxyribonucleotides.”
SEQ ID NO:99: Designed chimeric oligonucleotide
primer designated. as HIV-Rl1 to amplify a portion of gag
10 sequernce from HIV. “Nucleotides 18 to 20 are
ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:100: Designed chimeric oligonucleotide
primer designated as HIV-R2 to amplify a portion of gag
15 sequence from HIV. "Nucleotides 20 to 22 are
ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:101: Designed chimeric oligonucleotide
primer designated'as HIV-R3 to amplify a portion of gag
20 sequence from HIV. “Nucleotides 20 to 22 are
ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:102: Designed chimeric oligonucleotide
primer designated as HIV-R4 to amplify a portion of gag

25 sequence from HIV. “"Nucleotides 20 to 22 are
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ribonucleotides-other nucleotides are
deoxyribonucleotides."

SEQ ID NO:103: Designed chimeric oligonucleotide
primer designated as HIV-R4M to amplify a portion of gag

5 sequence from HIV. “Nucleotides 20 to 22 are
ribonucleotides-other nucleotides are
deoxyribonucleotides."

SEQ ID NO:104: Designed oligonucleotide probe as
HIV-A probé to detect a DNA fragment amplifing a portion of

10 gag sequence.from HIV.

SEQ ID NO:105: Designed oligonucleotide probe as
HIV-B probe to detect a DNA fragment amplifing a portion of
gag sequence from HIV.

SEQ ID NO:106: Designed oligonucleotide primer

15 designated as coa-PCR-F to amplify a portion of coagulase
gene from Staphylococcus aureus.

SEQ ID NO:107: Designed oligonucleotide primer
designated as coa-PCR-R to amplify a portion of coagulase
gene from Staphylococcus aureus.

20 SEQ ID NO:108: Designed chimeric oligonucleotide
primer designated as coa-Fl to amplify a portion of
coagulase gene from Staphylococcus aureus. “Nucleotides 16
to 18 are ribonucleotides-other nucleotides are
deoxyribonucleotides."

25 SEQ ID NO:109: Designed chimeric oligonucleotide
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to 19 are ribonucleotides-other nucleotides are
deoxyribonucleotides."

5 SEQ ID NO:110: Designed chimeric oligonucleotide
primer designated as coa-F3 to amplify a portion of
coagulase gene from Staphylococcus aureus. “Nucleotides 18
to 20 are ribonucleotides-other nucleotides are
deoxyribonucleotides."

10 SEQ ID NO:111: Designed chimeric oligonucleotide
primer designated as coa-F4 to amplify a portion of
coagulase gene from Staphylococcus aureus. ”“Nucleotides 18
to 20 are ribonucleotides-other nucleotides are
deoxyribonucleotides."

15 SEQ ID NO:112: Designed chimeric oligonucleotide
primer designated as coa-F5 to amplify a portion of
coagulas genee from Staphylococcus aureus. “Nucleotides 16
to 18 are ribonucleotides-other nucleotides are
deoxyribonucleotides."

20 SEQ ID NO:113: Designed chimeric oligonucleotide
primer designated as coa-Rl1 to amplify a portion of
coagulase gene from Staphylococcus aureus. ”“Nucleotides 16
to 18 are ribonucleotides-other nucleotides are
deoxyribonucleotides.”

25 SEQ ID NO:114: Designed chimeric oligonucleotide
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5 SEQ ID NO:115: Designed chimeric oligonucleotide
primer designated as coa-R3 to amplify a portion of
coagulase gene from Staphylococcus aureus. ”“Nucleotides 18
to 20 are ribonucleotides-other nucleotides are
deoxyribonucleotides."

10 SEQ ID NO:116: Designed chimeric oligonucleotide
pfimer designated as coa-R4 to amplify a portion of
coagulase gene from Staphylococcus aureus. “Nucleotides 18
to 20 are ribonucleotides-other nucleotides are
deoxyribonucleotides."

15 SEQ ID NO:117: Designed chimeric oligonucleotide
primer designated as coa-R5 to amplify a portion of
coagulase gene from Staphylococcus aureus. “Nucleotides 16
to 18 are ribonucleotides-other nucleotides are
deoxyribonucleotides."

20. SEQ ID NO:118: Designed oligonucleotide probe as
coa-A probe to detect a DNA fragment amplifing a coagulase
gene from Staphylococcus aureus.

SEQ ID NO:119: Designed oligonucleotide probe as

coa-B probe to detect a DNA fragment amplifing a coagulase

25 gene from Staphylococcus aureus.
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& ()-4)& 10% & () - 1SEHRAER (YO 3aaHPegdBred0 chimeric oligonucleotide
primer designated as CT-FB19 to amplify a portion of
5 plasmid DNA from Chlamydia trachomatis . "Nucleotides 17 to
19 are ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:122: Designed chimeric oligonucleotide
primer designated as CT-FB19-3 to amplify a portion of
10 plasmid DNA from Chlamydia trachomatis . “Nucleotides 20 to
22 are ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:123: Designed chimeric oligonucleotide
primer designated as CT-FB19-3-21 to amplify a portion of
15 plasmid DNA from Chlamydia trachomatis . “Nucleotides 19 to
21 are ribonucleotides-other nucleotides are
deoxyribonucleotidesf"
SEQ ID NO:124: Designed chimeric oligonucleotide
primer designated as CT-FB19-3-23 to amplify a portion of
20 plasmid DNA from Chlamydia trachomatis . “Nucleotides 21 to
23 are ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:125: Designed chimeric oligonucleotide
primer designated as CT-RB21 to amplify a portion of

25 plasmid DNA from Chlamydia trachomatis . “Nucleotides 19 to
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M 10%<<& ( prime@ohde$}gndDea&’ 9 - CT8RB23-2 to amplify a portion of
5 plasmid DNA from Chlamydia trachomatis . ”“Nucleotides 21 to
23 are ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:127: Designed chimeric oligonucleotide
primer designated as CT-RB23-2-24 to amplify a portion of
10 plasmid DNA from Chlamydia trachomatis . “Nucleotides 22 to
24 are ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:128: Designed oligonucleotide probe as
CT-probe to detect a DNA fragment amplifing a portion of
15 plasmid DNA from Chlamydia trachomatis.
SEQ ID NO:129: Nucleotide sequénce of criptic
plasmid from Chlamydia trachomatis
SEQ ID NO:130: Designed'chimeric oligonucleotide
primer designated as CT-F1212-20 to amplify a portion of
20 plasmid DNA from Chlamydia trachomatis . ”Nucleotides 18 to
20 are ribonucleotides-other nucleotides are
deoxyribonucleotides. "
SEQ ID NO:131: Designed chimeric oligonucleotide
primer designated as CT-F1212-21 to amplify a portion of

25 plasmid DNA from Chlamydia trachomatis . “Nucleotides 19 to
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10% & ()- B8 gk NO: 132: Designed chimeric oligonucleotide

prere¥ (&gIgndiGIDIE&'AD-~-FIR12-22 to amplify a portion of
plasmid DNA from Chlamydia trachomatis . “Nucleotides 20 to
22 are | ribonucleotides-other nucleotides are
deoxyribonucleotides."”

SEQ ID NO:133: Designed chimeric oligonucleotide
primer designated as CT-R1272-20 to amplify a portion of
plasmid DNA from Chlamydia trachomatis . “Nucleotides 18 to
20 are ribonucleotides-other | nucleotides are
deoxyribonucleotides.™

SEQ ID NO:134: Designed chimeric oligonucleotide
primer designated as CT-R1272-21 to amplify a portion of
plasmid DNA from Chlamydia trachomatis . “Nucleotides 19 to
21 are ribonucleotides—other nucleotides are

deoxyribonucleotides."”

SEQ ID NO:135: Designed chimeric oligonucleotide'

primer designated as CT-R1272-22 to amplify a portion of

plasmid DNA from Chlamydia trachomatis . “Nucleotides 20 to

22 are ribonucleotides-other nucleotides are
deoxyribonucleotides.”

SEQ ID NO:136: Designed oligonucleotide probe as
CT-1234 probe to detect_a DNA fragment amplifing a portion

of plasmid DNA from Chlamydia trachomatis.
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operon from Mycoplasma pneumoniae
5 SEQ ID NO:139: Designed chimeric oligonucleotide
primer designated as Myco-140 to amplify a portion of
ATPase operon from Mycoplasma pneumoniae. ”“Nucleotides 19
to 21 are ribonucleotides-other nucleotides are
deoxyribonucléotides."
10 SEQ ID NO:140: Designed chimeric oligonucleotide
primer designated as Myco-140-22 to amplify a portion of
ATPase operon from Mycoplasma pneumoniae. “Nucleotides 20
to 22 are ribonucleotides-other nucleotides are
deoxyribonucleotides.”
15 SEQ ID NO:141: Designed chimeric oligonucleotide
primer designated as Myco-706 to amplify a portion of
ATPase operon from Mycoplasma pneumoniae. “Nucleotides 20
to 22 are ribonucleotides~other nucleotides are
deoxyribonucleotides."
20 SEQ ID NO:142: Designed chimeric oligonucleotide
primer designated as MPF-910 to amplify a portion of ATPase
operon from Mycoplasma pneumoniae. “Nucleotides 20 to 22
are ribonucleotides-other nucleotides are

deoxyribonucleotides."

25 SEQ ID NO:143: Designed chimeric oligonucleotide
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5 SEQ ID NO:144: Designed chimeric oligonucleotide

primer designated as Myco—190—22 to amplify a portion of

ATPase operon from Mycoplasma pneumoniae. "“Nucleotides 20

to 22 are ribonucleotides-other nucleotides are

deoxyribonucleotides."”

10 SEQ ID NO:145: Designed chimeric oligonucleotide
primer designated as Myco-850 to amplify a portion of
ATPase operon from Mycoplasma pneumoniae. “Nucleotides 20
to 22 are ribonucleotides—other nucleotides are
deoxyribonucleotides."

15 SEQ ID NO:146: Designed chimeric oligonucleotide
primer designated as MPR-1016 to amplify a portion of
ATPase operon from Mycoplasma pneumoniae. “Nucleoctides 20
to 22 are ribonucleotides-other nucleotides are
deoxyribonucleotides."

20 SEQ ID NO:147: Designed oligonucleotide probe as
Mycol70-probe to detecf a DNA fragment amplifing a portion
of ATPase operon from Mycoplasma pneumoniae.

SEQ ID NO:148: Designed oligonucleotide probe as

Myco730-probe to detect a DNA fragment'amplifing a portion

25 .of ATPase operon from Mycoplasma pneumoniae.
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SEQ ID NO:150: Nucleotide sequence of MecA gene
from Staphylococcus aureus

SEQ ID NO:151: Nucleotide sequence of MecA gene
from Staphylococcus aureus

SEQ ID NO:152: Designed chimeric oligonucleotide
primer designated as MecA-S525 to amplify a portion of MecA
gene from Staphylococcus aureus. “Nucleotides 21 to 23 are
ribonucleotides-other nucleotides are
deoxyribonucleotides.™

SEQ ID NO:153: Designed chimeric oligonucleotide
primer designated as MecA-A6ll to amplify a portion of MecA
gene from Staphylococcus aureus. "Nupleotides 18 to 20 are
ribonucleotides-other nucleotides are
deoxyribonucleotides."

.SEQ ID NO:154: Designed chimeric oligonucleotide
primer designated as MecA-S1281 to amplify a portion of
MecA gene from Staphylococcus aureus. “Nucleotides 21 to 23
are ribonucleotides—other nucleotides are
deoxyribonucleotides."”

SEQ ID NO:155: Designed chiméric oligonucleotide
primer designated as MecA-Al1341 to amplify a portion of

MecA gene from Staphylococcus aureus. “Nucleotides 21 to 23
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SEQ ID NO:162: Designed chimeric oligonucleotide

primer designated as MTIS 2F to amplify a portion of

25 Mycobacterium tuberculosis sequence.”Nucleotides 16 to 18
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primer designated as pJDBlOR to amplify a portion of CppB

15 gene from Neisseria gonorrhoeae. ”Nucleotides 15 to 17 are
ribonucleotides-other nucleotides are
deoxyribonucleotides.”

SEQ ID NO:166: Designed chimeric oligonucleotide
primer designated as CT-F1215-4R-22 to amplify a portion of

20 Chlamidia trachomatis cryptic plasmid DNA. “Nucleotides 19
to 22 are ribonucleotides-other nucleotides are
deoxyribonucleotides.”

SEQ ID NO:167: Designed chimeric oligonucleotide
primer designated as CT-R1267-3R-18 to amplify a portion of

25 Chlamidia trachomatis cryptic plasmid DNA. “Nucleotides 16
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SEQ ID NO:170: Designed chimeric oligonucleotide
primer designated as MTIS2F1l6 to amplify a portion of
10 Mycobacterium tuberculosis DNA. “nucleotides 14 to 16 are
ribonucleotides—other nucleotides are
deoxyribonucleotides."”
SEQ ID NO:171: Designed chimeric oligonucleotide
primer designated as MTIS2RAAC to amplify a portion of
15 Mycobacterium tuberculosis DNA. ”“nucleotides 18 to 20 are
ribonucleotides-other nucleotides are
deoxyribonucleotides."
SEQ ID NO:172: Designed oligonucleotide probe
designated as MTIS-S-PROBE to detect a DNA fragment
20 amplifying a portion of nucleotide sequence from
Mycobacterium tuberculosis.
SEQ ID NO:173: Designed oligonucleotide probe
designated as INTER-PROBE to detect a DNA fragment
amplifying a portion of nucleotide sequence from

25 Mycobacterium tuberculosis.
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activity, at least one primer and an RNase H, wherein the
10 primer 1is a chimeric 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
15 analog, the ribonucleotide being positioned at the 3'-
terminus or on the 3'~terminal side of the primer; and
(b) amplifying a target nucleic acid Dby
incubating the reaction mixture for a sufficient time to
generate a reaction product,
20 wherein
(1) at least one reagent component selected from
the group consisting of a magnesium salt, the chimeric
oligonucleotide primer and the enzymes (the DNA polymerase

and/or the RNase H) is separated from other reagent

25 components prior to the reaction; and
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(1i) the enzyme concentration(s) of a reagent
solution containing the enzyme(s) is (are) elevated while
the salt concentration of said solution is not elevated,
and the salt concentration of another reagent solution is
adjusted such that the optimal salt concentration for the
amplification step is achieved after mixing the separated
reagent. solutions each other.

2. The method according to claim 1, wherein the
reaction reagent consists of two reagent solutions: a
reagent solution containing the chimeric oligonucleotide
primer; and a reagent solution containing the enzyme(s)
(the DNA polymerase and/or the RNase H) and the magnesium
salt.

3. The method according to claim 1, wherein the
salt concentration of the reagent solution containing the
enzyme (s) (the DNA polymerase and/or the RNase H) is equal
to or lower than thé optimal salt concentration for the
amplification step.

4. The method according to claim 1, wherein the
enzyme concentration(s) of the reagent solution containing
the enzyme(s) (the DNA polymerase and/or the RNase H) 1is
(are) higher than the enzyme concentration(s) for the
amplification step.

5. The method according to claim 4, wherein the

enzyme concentration(s) of the reagent solution containing
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the enzyme(s) (the DNA polymerase and/or the RNase H) is
(are) adjusted such that the optimal enzyme
concentration (s) for the amplification step is (are)
achieved after mixing the separated reagent solutions each
other.

6. A kit of a reaction reagent used for a

method for amplifying and/or detecting a target nucleic

“acid that comprises:

(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 1is
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'-
terminus or on the 3'~terminal side of the primer; and

(b) amplifying a target nucleic acid by
incubating the reaction mixture for a sufficient time_to
generate a reaction product,

wherein

(1) at least one reagent component selected from

the group consisting of a magnésium salt, the chimeric
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oligonucleotide primer and the enzymes (the DNA polymerase
and/or the RNase H) is separated from other reagent
components prior to the reaction; and

(ii) the enzyme cbncentration(s) of a reagent
solution containing the enzyme(s) is (are) elevated while
the salt concentration of said solution is not elevated,
and the salt concentration of another reagent solution is
adjusted such that the optimal salt concentration for the
amplification step is achieved after mixing the separated
reagent solutions each other.

7. The kit according to claim 6, wherein the
reaction reagent consists of two reagent solutions: a
reagent solution dontaining the chimeric oligonucleotide
primer; and a reagent solution containing the enzyme(s)
(the DNA polymerase and/or the RNase H) and the magnesium
salt are used.

8. The kit according to claim 6, wherein the
salt concentration of the reagent solution containing the
enzyme (s) (the DNA polymerase and/or the RNase H) is equal

to or lower than the optimal salt concentration for the

amplification step.

9. The kit according to claim 6, wherein the

.enzyme concentration(s) of the reagent solution containing

the enzyme(s) (the DNA polymerase and/or the RNase H) is

(are) higher than the enzyme concentration(s) for the
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amplification step.

10. The kit according to claim 9, wherein the
enzyme concentration(s) of the reagent solution containing
the enzyme(s) (the DNA polymerase and/or the RNase H) is
(are) adjusted such that the optimal enzyme
concentration(s) for the amplification step 1is (are)
achieved after mixing the separated reagent solutions each
other.

11. The kit according to claim 6, which contains
a reagent for adjusting the salt concentration of the

mixture of the separated reagent solutions.



