;e3e..L@Tv ~ - 1 DESCRI PTI ON  OLI GONUCLEOTI DES AND PROCESS FOR DETECTI NG
MYCOBACTERI UM TUBERCULOSI S 5 Field of the Invention The present invention
relates to oligonucl eotides and a nmethod for detecting Nycob c#%EH
tuberculosis in clinical exanm nation. The gligonucleotides providedin 10
the present invention are useful as reagent's for genetic diagnosis which

I nvol ves procedures such as cl eavage, anplification and d

DNA, and as reagents for inhibiting rgggaﬁqggﬁm@crlptlonjmmmmmmmmmmuﬁyﬁ of
RNA. In particular, the sequences of the 15 oligonucleotides proui.

the present invention are useful for reagents or the like for quantltatlve

determ nation egdiclefiect QN1 oks MeobarbEEEINFORDEECRLOSNG. MPICOBIA CAER 720!
Not wi t hst andi ng the significant r

i [ educ b Q occurrence of
tuberculosis, it is becomng a serio di scussion since its
norbiditysin the ol der people has recently increased and, also, it may
result in a nmass inf ct| q9¥ﬁ peopl e who have not 25 experienced
t uber cul ous |nfect|gﬁ cj'F)ore é usggi g&an1nat|on met hods for
Mycobact eri um t uber Glleogiresgarte ivevead ion sreel@taesto ol igpnugkegeies

However, since gthe gruf of Mﬁé%@ﬁdid%%j%&%ﬁm éébé}&Y‘ioéistiaA‘es

nor e than 4 megks to obtain results y, genetic detection kit
for detecting cdfadeale exeminatsiane @ramaldizanyciretides rovdedicn

therein ig a k%%é“ﬁﬂ@béﬁ%ffHVEhﬁidﬂw%fﬁﬁﬂééﬂdﬁﬂdé”beé%?ﬂ%&(¥b£ hee Bt £ETT ON
is carried out Db nplifying a genam c DNA codin S rRNA with PCR

fol | oned by 35dH3¢19ﬁ%12%tWWM% %}Vsepﬁe(ﬂrch@@%%rw HhF L£aAY29%hi ch
perfornms the dengatiifdrcdyidd And detdatich gemMeRNDOBNPND) 4 g ot ein

antigen b (her%%%Fent§%¥é¥rf%%féﬁé%%éw¥§%grse transcription or

translation of RNA. 1In particular, the sequences of the

15 oligonucleotides provided in the present invention are
useful for reagents or the like for quantitative
determination and detection of Mycobacterium
tuberculosis.

Prior Art

20 Notwithstanding the significant reduction of the
occurrence of tuberculosis, it is becoming a serious
subject of discussion since its morbidity in the older
people has recently increased and, also, it may result in
a mass infection among young people who have not

: 25 experienced tuberculous infection before. The usual
examination methods for Mycobacterium tuberculosis were
based on smear test or culture test. However, since the
growth of Mycobacterium tuberculosis i1s slow, it takes
more than 4 weeks to obtain results.

30 Recently, genetic detection kits for detecting
tubercule bacillus are commercially available. Included
therein is a kit which performs a DNA amplification, in
which the detection is carried out by amplifying a
genomic DNA coding for 165 rRNA with PCR, followed by

35 hybridization with a specific DNA probe, and a kit which
performs the detection by EIA, in which a gene coding for
the protein antigen b (hereafter, referred to as "pab"),
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- 2 an antigenic protein of Mycobacterium tubercul osis, having a known
sequence (Inf. and Imun. 57, 2481-2488, 1989), is anplified with a |igase
chain reaction (LCR nmethod). For details, see USP No.5, 631,130. Although 5
t hese detection nethods are automated or sem -automated, as their detection
time requires in the order of 4 to 6 hours; they are not suitable in a case
where urgent treatnent is required. Further, since a DNA anplification

process cannot, mé%glggﬁfg1 i g, hactgr 55;{% L2,

v, it is not
suitable in a case JTor exéuq mhere serva |on()§?% ec of an
antibiotic is hlaeillmgs caarhn%rd'i cﬂﬁqum/%r(s@fr-r aars r Inped ron- 30| yhdb&hs%‘l ©hai n

Reaction (RTP 's no

sequence of arclﬁ) ?h r@'%hﬁdégnpeéfl es t(ﬂé@és ée%ﬁ}g ?ﬁﬁ@%ﬁ u@ﬁce by a
process conpr msﬁm‘gvd))f sﬁﬂme:bﬁ‘czalrﬂgﬁ a IV ove tihes:ihﬂgw Rl\Bﬁlﬂffplagfﬁ ever se
transcription tfhtef‘soe b AN Al nddd Ngrd Ney ShRgi dd Co:?eé’é’r{%{‘%u%mé@é@' CDNA

by repetition of cycl e conprising heat denaturation, priner annealing

and extension ar%a*tﬁqlc}hsde'?ﬁ’p%w pr R NERAGIL @S phlf rthe ‘b?‘il%r%f chni?P ebent ary

and honol ogoushdr dotthendsrofndhesspeabié ciseguense Wesal gr §8NA (t he
antisense priner used.in the_reverse

transcrlpt|on'%ﬁ%ﬁﬁaé&Fv&ﬁIr%ﬁyﬁf?%Ernﬁg{g%ﬁ%’th‘?% dot¥ier ase. However
RT- PCR net hod arepjui f satal dmopséeps Dpeamtoond{stinyei s 1iansgrbpttenist ep

and a POR stendzgp SELd Becor operalion AOVOLYIng,{enehidion of rapidly

i ncreasing an easi ng hper at ur'e, e revents ofat i on.
30 Therefore, QX@HE&@mM@I@nOMhml%e@f sbheaﬁﬁeﬁho@f neet anhibherds in

the clinical pfgc%égﬁgwggfflégeggy detection of tubercle bacillus or speedy
confirmation of the tfeatnent is required. Accordlnglg a nore rapid and
#4

hi ghly sensitive deRe¢e¥s® %ﬁ?%ﬁcﬁbBFHOHe?%%Ym%ﬁ?§eI¢ Y ReaphteRr (BATTs
desired. In adgltki oDs kRowh dgs éopﬁbd?@ésffo{:hgmﬁl(ﬁﬂyﬂﬁ?lQnspéﬁlﬁiélm ni ng

instru t which carries_out ction au sire 3
o IaR | b oS easanEe The kb kiR L LERE RPL RS oM Rk f et ReaSReE SR of o
process of anpDNAysegueheethygetpnucéesccampdlsﬂsgpoﬁceyséheémzxmgpalfy|ng

2 5 speci i ed B opauancr. NASEA.anta35R 0oL bods.ar e: knoup, ek by phe

speci fic RNA sequence I's anpli concer Ion o rever
transcriptase and éheRWEéW]ﬁaflaséhel preResecnBenvBeEBCcet A€ Fold oNPNRY éreps

are carried outepdekBfohhgrt ar g¢t1BNAomprast ggPhake, dé‘né@ugé”e@b@ stranded
DNA i ncl udi ng ronot er sequence i S s¥nthe5|zed w, th Erlner contalnlng

the prorfdt er sBﬁg@ﬁEeanpﬁe +88 ePAn&¥FRpEASR Eﬁacﬁ$88ﬁuc BatRePreppRCce
doubl e- strandedfDdApesrus€dpasmarseophalementsynt Argi Zongl agodA: 6 Obdah Ni Ng

a specific Squgggeogftkgesbggg?EcRgéquence of said cDNA (the antisense
primer may be the same as the one used in the reverse
transcription step) as well as a thermostable DNA

25 polymerase. However, RT-PCR method requires a two-step
operation (a reverse transcription step and a PCR step)
as well as an operation involving repetition of rapidly
increasing and decreasing the temperature, which prevents
its automation.

30 Therefore, the examination methods used so far do
not meet the needs in the clinical practice where speedy
detection of tubercle bacillus or speedy confirmation of
the treatment is required. Accordingly, a more rapid and
highly sensitive detection which would detect only living

35 bacteria is desired. 1In addition, in order to simplify
the examination, an examining instrument which carries
out the detection automatically is desired.



15 with an RNA pol ynerase and, subsequently, this RNA provides a tenplate
in a chain reaction for synthesizing a doubl e-stranded DNA contai ning the
pronot er sequence. NASBA, 3SR, and the like, allow anplification at a
constant tenperature and are considered suitable for 20 autonati on. Because
t hese anplification nethods involve reIati%eWy | ow t enperature reactions
(41C, for exanple), however, the target RNA may form an intranol ecul ar
structure that inhibits binding of the primer, which may 25 reduce the
reaction efficiency. Therefore, they require subjecting the target RNA to
heat denaturation pEtoistpossiebheptofpravidm aehtghby senastivedestroy the
i ntramol ecul ar 4 N t Hrsy | t dj

ef ficiency. Fur%%é#ﬁ%#%emé é%O%Y?%%%UQ eot %g%g? gfe #fgf%ghﬁ k? an RNA
that has fornetexget i mee hebt ceeldr s%$u@t@@%sﬁ%ﬁtf@hedmnbbﬁblhg also

desired wghen Céﬁé%}?ﬂb@“ﬁNﬁ“@e%@éﬁ@é'0@A§ﬁAt§§dF@§Raﬁe€h$9¥’éfgpﬁﬁé&Hre

Thus, the first object resent invention s provi de an
ol i gonucl eot i deherPan| Bhef SRE@hfi AgRBAIS SEPERESi #Y anphbf §eRebWhEEA codes

for an a”t'genéén@éﬂ%éana@{1®ﬂC@ba§t?ébéﬂ%éU@§£ﬁ§£9§b§as@aQndoénaﬂNBNA -
4 derived fromsaid gene, as b useful In hi sensitive

ein
det ection and PYEHREF %%tloﬁn ¥§§§?dmﬁéh%d%r BRA. fafigvi ﬂegb?B§eﬁFe

invention providesiad ohtgonsthgothdetusgéul RRA asreagempléeé iahibiting 5

reverse transcrip S ion f an RNA. _Fur the second obj ect
of the p#@sent |nve tlgﬁa%gg€05§%OVI eu%%%?eragfam%%ﬁﬁl &Fr6R°6f +°
oIigonucleotidesnthpabtedoWleeelprcmerycanpauﬁynggtha Ripmdeerved from

said pab gene at aeﬁegat k¥€éﬁs£°‘é’r5§§8?£?¥ LE gﬁ&%ﬂeﬁuegégggeh agp1Q vell

as useful in car g sensitive detection an entificafion
of said RNA. DHge é@uséréﬂdﬁﬁvﬁﬁauéﬁ TREdf pFsh bABBURRBNENOFYRRhBEPAESEAL

i nvention, whigh iﬁAhéénbﬁﬁﬂlﬁécanﬁbbéB?QctQeéﬁéhégeokh€hé'EﬁkgeélRﬁh
nment i oned. above, be at es nucl eoti dé for cl|leavage, détection or

ampl i fi cation BEtPaBPgBNA, pagégﬁéagﬁeﬁﬂﬂt EFbﬁﬁaBBQE%EV|G fuBBfcul osi s,
whi ch codes fOpraﬂlaGBIQEBEQPQBﬁbeuﬁ apabainr raacRNAndebkvednthesisand

gene, 20 which_ol,i uc i apa f _binding specifically to said
pab gene or RNA geggged th Ehggd BN%ag Q lg%Pgeggatgfggg ?i0588H¥F886us
bases of any of theN8&GAendER, Iagﬁe@hGSISE@, pDlowosmplifdcadioor agna

olIgonucleotld@oﬁeqah%ﬂ%ehgeyakgr%abﬂdOEkeoeeﬁgeeEk@e sé3tapgeSeaend
enbodlnent of the present invention, whi has been acconplished to achi eve

the first0 obj eBUtRBALEGRed above, relates to t he ol i gonucl eoti de according
to said first enbodmﬁ&ﬁhsewhﬁéebnaﬁ@ﬂdf@bngBuCh@thde Lavalve

OligonUC|eOtid% H%%q%%lgoﬁow te%%%@%%t S%%E gn (41°C, for example),
however, the target RNA may form an intramolecular
structure that inhibits binding of the primer, which may

25 reduce the reaction efficiency. Therefore, they require
subjecting the target RNA to heat denaturation prior to
the amplification reaction so as to destroy the
intramolecular structure thereof and thus improve the
primer binding efficiency. Furthermore, an

30 oligonucleotide capable of binding to an RNA that has
formed the intramolecular structure mentioned above is
also desired when carrying out the detection of the RNA
at a low temperature.

Thus, the first object of the present invention is

35 to provide an oligonucleotide capable of cleaving and
amplifying a pab gene which codes for an antigenic
protein of Mycobacterium tuberculosis, pab, or an RNA



30 The third enbodi nent of the present invention, which has been
acconplished to achieve the first object nentioned above, relates to the
ol i gonucl eoti de according to said first enbodi nent, wherein said

ol i gonucl eotide is an ol igonucl eoti de probe of which a portion is nodified
35 or labeled with a detectable marker. Th® fourth embodi nent of the
present invention, which has been acconplished to achieve the first obj ect

- 5. ot onedyabaves felatesikosilie oLLaonuE! sot hde,aoaerd.io;hontghdy

first enbodi nen ere n sald ofifgohuc s
oI|gonucleot|dsemmlmhvehdatQQtiomnand Ldenbaéesytusnapé)samdlheeé wict hout

pai ring the functi 80,9, ofnsajdookhaonHeLROtbAeoas 2Rl gonuCl ot de

probe. The first  enmbo gresent Fnventt on ‘has been
acconpl i shed tolagpnegéephedeecedffiudbpece reasedhefonboubibishiages to an

RNA a”D'Bf'Catf@GePEQC€§§ns€QH§EL§h”QrtB§a§5§9§195 ofOBHl RE§a2 CRNALWekD an
RNA 10 dependent DNA pol ynerase u5|n8%a speci fi ¢ sequence ,of an RNA deri ved

fron1NycobacteFF%n??GBBFcBPé%FE BhbthenBr88eRtt eRPPRELOPWIEN L] PEPELEr i mer
having a sequepggfbeann@g@uﬁbiﬁaeabd speelibenceqyuencaecandapabeeond pri mer

havi ng a sequence conml nta o said_s i f,ic.15 .sequence, wherein

ei ther the fir8PeGr ggégﬂg ﬁWP Yﬁag a"s gggeﬂ851H89u23°PhéaﬁﬁAPB§|§ﬁ8Fase
pr onot er sequeateaaddédtaVelySISW tegpenattlier ¢by °prodoci egaaplBYAaBNA
doubl e- sty and; e . ' - . I rand wth

Ri bonucﬁé&se H" gi? geggﬁgﬁgéggggﬁgég EH%;QgglgﬁEBtgéhsﬁ5g¥an a

doubl e- strandedeDNAtnhatahdcﬁdaesiﬁheapionnbérsséquaﬁee al | owi ng
transcription of said specific sequence or an RNA conprising a sequence

conpl ementary to said specific sequence with a DNA-dependent DNA pol ynmerase
usi ng sai d si nBLECPELAGe@IDNAVEELACPenpl ate, 25 said doubl e- stranded DNA

prgduces an RNA tra@%@[EQEaneﬂbaﬁﬂﬁbnkngEthEr?%%B%thﬁn@@FﬁNéppob%ﬁ?ha?e
and sa ans ion subsequen ed as e tenplate for
t he c[»&i%? nt h88Fs ﬁFB a§895 % Sgpiﬁdéﬁﬁ g%y#éF§§e ObJgcd process is
characterlzed menthanheadn aBovel,i gefatksotiodencoipgosiurd et ilkdeafiorl0

cont i guous basggﬁgna%%v Bl LR 13 %qg%ngﬁglh&§5%@l§% §%§EaLD%en§0 28 b0 33

is used as the an ol i nucl eotide conpri si ast 10
conti guous bas@ée@ﬁnén@foﬂowﬁéw§€quéw@e§umegp@dO§§SSE@ lstCON@83¢0@oaNo 41

having a 35 seguencRnGeNpherRNhar Yaho drPaht RARA Qfertlk}%dR%dﬁ\e%lé‘i'aC%e?&fe the
Mycobacterium tubercul osis pab gene to be amplified is used as the second
priner, Yher ei whdichh@iigonucleotide is capable of binding specifically

to said pab gene or RNA derived therefrom, and comprises

at least 10 contiguous bases of any of the seguences

listed as SEQ. ID. Nos. 1 to 20, or an oligonucleotide

complementary to said oligonucleotide.

25 The second embodiment of the present invention,
which has been accomplished to achieve the first object
mentioned above, relates to the oligonucleotide according
to said first embodiment, wherein said oligonucleotide is
an oligonuclectide primer for DNA elongation reaction.

30 The third embodiment of the present invention, which
has been accomplished to achieve the first object
mentioned above, relates to the oligonucleotide according
to said first embodiment, wherein said oligonucleotide is
an oligonucleotide probe of which a portion is modified

35 or labeled with a detectable marker.

The fourth embodiment of the present invention,
which has been accomplished to achieve the first object



- 6 the first or second priner includes the RNA pol ynerase pronoter
sequence at its 5 -region. The second enbodi nent of the present invention,
whi ch has been acconplished to achi eve the second object 5 nentioned above,
relates to the method according to said fiyst enbodi nent, wherein said
anplification process is carried out inthe presence of an oligonucleotide
capabl e of specifically binding to the RNA transcription product resulting

fromsaid anmpljfi i a j t 0.4 I
pi gment, and gi?&r%%?eﬁ. atqﬂ)g]éf’l ttj}?}%gccégnt%p%p%yﬂ&%L?@J[%Beﬂr%%c%?%ﬁﬂggﬁ%ti on
i s measured, W tsaise fgmel sonhdrhmante, b eth ofd ghnukl eeridkedhide is
sequence differ enth fAMd ROSE Hud N didStiPrwiseaoNd PEL RSy %@ fpg third
enbodi nent of the present i1nvention, which has been acconplished to achieve
the second objR@e (fontdiSifed® aBtRaEt £ ¥ed MWt t HeP bt ol Bleeofanegien said
second egbodi mNtsa icha BdEdZechd 1id had  $imi sl b dDLEd €04 derbse desi gned
so as to conplenentarily, bind %9 0 a quft a portion of the sequence of
sai d RNA transcri ptith Prictud™ ?éﬂpqqﬁeq U @ SERTeBE obRY Yt EARNgRRICH

relative to thais feen ddamip Disvderio acoigiextiorsedond olsjapsent. The
fourth enbodi t, of the e  hwention I S en_a L shed
to achi eve tth egjetcloonn %bﬁ%&fg’ngﬁil%%e:% % o%%@%?%@glsb %c%)ﬁléo?reﬁﬁgcgggg’
according to swimePuiding b di raws ,oLhafenEny zRdCPMA twath san dRNA-
ol i gonugheot i ' t hguou. (o) n e

&b cE%F%ﬂg%%?Q§w%¥?$§iﬁ%5&$%0§£%%§ %Oép@@§f§c éﬁg?¥n8£ Sgyan

sequences |iste EQ. , or 1ts conplenentar
sequence. Bri iNPedeFiyRd ofr ot Myeobagseriyn tuberguipeasnpebfgedesss a

pol yacryl am de. gherd¢ophpresi s £l A9f apriger SpEpies Abtehned-by 35 _
perform ng binding tests on a standard RNA of MycoObacterium tubercul osis
pab gene at 91TOMYULPIRF DI FYohRtd eRPHLEI M AR BCRPEDORE (DPEERAaRAIMATt e
are i nvert egviddes agsQuSnShoyohpPpEePOSthPnsoofatbhesppecEitc bands.
Lanes 1_1 o 20 shQM/the regu%tf of . hg b'Qdi tests using.MP-1R to MP-20R,
rospect el y, STELTATE N IS GLP CRHI ST o P8 DeBAL; UE SoReral F et (EFng the
di | uent sequence having the RNA polymerase promoter sequence
added at its 5'-region, thereby producing an RNA-DNA
double-strand; digesting the RNA of said RNA-DNA double-
strand with Ribonuclease H to form a single-stranded DNA;
20 and then forming a double-stranded DNA that includes the
promoter sequence allowing transcription of said specific
sequence or an RNA comprising a sequence complementary to
said specific sequence with a DNA-dependent DNA
polymerase using said single-stranded DNA as a template,
25 said double-stranded DNA produces an RNA transcription
product in the presence of an RNA polymerase, and said
RNA transcription product is subseguently used as the
template for the cDNA synthesis with said RNA-dependent
DNA polymerase; said process is characterized in that an
30 oligonucleotide comprising at least 10 contiguous bases
of any of the seguences listed as SEQ. IDs. No.28 to
No.33 is used as the first primer and an oligonucleotide
comprising at least 10 contiguous bases of any of the
sequences listed as SEQ. IDs. No.34 to No.41 having a
35 sequence complementary to a portion of the RNA sequence
of the Mycobacterium tuberculosis pab gene to be

amplified is used as the second primer, wherein either



5 instead of RNA sanples). RNA markers (0.1 to 1 kb, and 0.2 to 10 kb) were
used as the nol ecular markers (Lanes 191 and M ) . Fig.2 is an

el ectrophoresi s diagram obtained fromthe RNA anplification reactions in
Exanpl e 2, enploying 10 oligonucl eoti des cgnbinations (a) to (m shown in
Table 2. In this figure, P represents the reSult obtained by enpl oying an
RNA sanpl e having an initial RNA ambunt of 103 copies/test, while Nis a

result for a t ont.r t ilu t

Canpl es) - 15 (08 SASaF PR PRebaR pedRbin g s She 2 RO Ritecul ar
mar ker (Lane wrompgersseaeaecehetr ésgl B-sboamed in Exanpl e 3 enpl oyi ng
initial RNA amountstpangiRgnaf ef-nbeahﬂn@;ktce@ @3t e%feste%tl%ve%v i rest.

Panel (A) is a 20 fluorescence profile exhibiting the Iuorescence i ncrease
ratio that i nc‘r"@é@@shﬁﬁtHe?ﬁeaF@QE‘Plléﬁh?firréch@G#@@VﬁoM‘@t isGFosd RRAeTFanel
(B) is ascali bﬂhéht@ﬂnéldr ueowesutctellagetsr o8 the mehaldonrhidy dit el

| ogari t hm of |£ REA 8 the rising tine., It was denonstrat ed
that RNA with ﬁESFnFP Flgﬁﬁles £Ie43 EGple FP&&F%%%?HR§(R§Q%&%&1¥W a
reaction for abeutrid8 aumuhesthen@rbhehcbheﬁeamsoaugwmuﬂyﬂdﬂﬂadﬂaa g he

nitial RNA a n he.Lis t.ime. 30.Be e for t the

| venti on As nokt PBaBAfAboreY PRESEFDet oo B R gt SERe Srdeion Mrsican | s
to provide an obsgd)lbmolge(ﬁtpdteS@apla!@kn@lofflclaeamnngnainda@rqiledf Wlﬂ'gl arpab gene
whi ch codges fOEngBFéB& %9' ¢ 1RE2E8IR S 'Y%% act ey 'd“ré‘hfal};l n‘ihosthhlse pab, or

35 an RNA derive romsaid gene, as me béi ng use
sensitive deteé@P@ﬁeéﬁGntdéﬁPPPFé&Pﬁoﬁfoﬁh§aM§%ﬁ?ﬂ?&nsqiwﬁlon l%) The

ol i gonucl eot i dpgagfirkls intanthen prowiehl goRUCheRt ildestdhat conpl enentary
bind in a speci gtrannlecular str.uct ure- free rgg:ons of the

i,c_manner 't
target RNA in Plfllégﬁf‘b‘F %8n G SRRA SEENIEPCEC Sitde T eftd I Fhéyiofi&e Aapabl e
of bindi ng speehki cddlklsy ba tkeonar getimddA W t hout heat denaturatlon
describ above. n h Lese |nvent|o r QVvi
ol i gonucleot i des tha:hIg %&s%t%%Fﬁ%fgﬁﬁlecul§Pe F?ﬁ%ﬂ %ﬁﬁ%ﬁ%ﬁkﬂ%?%ﬂ@ t he
Nycobacterlun1habeb©@m0§£§0RmAl@me@ el achieivwe Itdwe B@cmnw @iopstcant
tenperature (3pepQGondid 4 Eag%f er 3% 1410k %kc?ne%)%y Pcfclgr&cl%r %:Q)ec\éarl'cc

cl eavage, anplification, tection or the e of

t uber cul osi s RﬁRCOWGr@m§ﬁ@éWﬁn6alP%aqﬂﬂiﬁﬁﬁ&ﬁinlﬁrﬁhﬁﬁlﬁﬁidwﬂ ates to
ol i gonucl eot i dg1R/gRRRT 1fe@t ideea\y RSN AP els RMA @mplementarily bing

20 to a least a portion of the sequence of said RNA
transcription product, and the fluorescent property
changes relative to that of a situation where a complex
formation is absent.

The fourth embodiment of the present invention,

25 which has been accomplished to achieve the second object
mentioned above, relates to the method according to said
third embodiment, characterized in that said
oligonucleotide comprises at least 10 contiguous bases of
any of the sequences listed as SEQ. IDs. No.42 to No.44

30 or its complementary seguence.

Brief Description of Drawings
Fig. 1 is a urea modified 6% polyacrylamide
electrophoresis diagram for samples obtained by
35 performing binding tests on a standard RNA of
Mycobacterium tuberculosis pab gene at 41°C, using
oligonucleotides MP-1R to MP-20R (black and white are



15 specific site, oligonucleotide priners for anplifying said target DNA
with PCR, oligonucleotide prinmers for anplifying said target RNA with NASBA
or the like, and oligonucleotides which acconplish rapidly and highly
sensitive detection by using them as ollgohucleotlde 20 probes for
detecting the target nucleic acid without or after perform ng these
anplifications. SEQ |Ds. No.l through No.20 illustrate the
ol i gonucl eot i f. dhe pr i an f

g 93t dd)e PERP - VSR AP L% ta'éswlgggaa@g@ cifi

anplification, tecti'on or the 25 derive front Sctertum
t uber cul osi s. Damdshi s Leaverfeck ith, 2W@ért%dm%htw@ébhbeebmmng

tuber cul osi's alesa.d nal iifesRv té’@tMMOﬂ@eeﬁe%@@t@@QlPY ushngahbi§ ggne as

a tenplate. Althoug of the o]igonucleotide of present 1 nvention
may i ncl ude e@uﬁ%?%k% ‘§%dhéﬁﬁ@?&V%fc%%§r% Eﬁiflﬁ%shﬁg gheodbuend,
since ansorderi eftcHy haseava %a@tem@te fmzxsmﬂéﬁ pondi pg toxBn EHA
derived fronth?cobact aggttuberculo§ . tgese g igfnucleo i des can be ones
conprising at Jeast 1 t i TSt BRS €3S of D HB® PheB2EefhBNERENEE5 The
ol i gonucl eot i dgis aﬁdtMﬁatpresent i nvention can be used) for exanple, as
probes for cleavin n ar

specific site, thlg&@Wﬁ é %égﬁgéhgf g glg ?% gg%§8??d?f?ﬂg t he
oI|gonucleotlckhe(ﬁNAt&mm&e@em@tlnnenethloossnngEEsmpaedéd empgeyiRhlA, and

then tregti ngeéé%%&%@myae%&mmaéwﬁét%asmtfs Uﬂ‘? BNéwROtt' gab% the

doubl e- strand IS enzyne g enzynmne
have Ri bonucl ease ¥ aelivi f{9whg  bB E%EHGSEB R Eh?géﬁﬁéﬂéo?bﬁélbﬁdthﬁ

present inventdmm &pinyeanisRin §hpeXanR engagnain@ti deNHRheahbdgtPhiENer
for nucleic acj anpll e{;catlon If. a _pucleic aC|#klg qyllflcatlon met hod

is carried out{isihEP a5 &S tgoriiti ot de & THH iMRAENIYh as the
prinmer, it mou&dnbeOposesbleusmngnphefylmnbytthestaagebfnauhesampaedg

nanel y cobact er i t uber cul.gsi s nucl eic aC|d At ho h ex npl es of
anplifiggtion %% hggé aendfdddiPERE i& I RASHA Sak§ %@IEIC aci d
anplification getbedsathakrran hgaﬁgrmqed out at a constant tenperature
such as LCR, NASBA and 3SR are étlcula era Iea g%cobacterlum

t

P
t ubercul osi s can beFHSteét§B°H§ 88CelfFH t¥h8£§ﬁﬁpﬁ AMBLEddct by
vari ous net hodempleyihysigfteéaserNangmohintBerahgiagobitg@nual eoti des ot her

t han t he ollgongggggéh?g u%gﬂébgﬁ%h?%égg%égécatﬁ {Efaﬁ%ﬁe used as the

probe, and t he® i'ed speci ficC seq ct® can be confirmed
by el ectalophor é3izsresceheel pkefikackxbibgonngl ¢bei déuofreshenpeesentease

| nvention can Pgtgﬁ Eﬁg@ §ﬁc§e9%8§ew9¥h tRE ¢% Eﬂh%n gL ¥biggkt s portion

or labeling it wt l'e marker, mhen etecting the target nucleic
acid, the ollgéﬁEEFééPPdéfoPNﬁhe BPa&ent B)nd&nki 6A LERBESEE@PWFERVENe

det ect abl e nark@éumaynaefhbhrmdezedlhalansmﬁglbe&h@@hdedetabgetlmuﬁlaEc
acid, 30 after mhkch %rldlzeg PL an detectgg vi.a t he marker.
The narker det &8ti6R* b CRPF by 3 n@th&& Sui tabl'8%for the

parti cul 2 narhemonamdated exarnp RYA wh@h tdieng narn liadt eopaleat of fL0for escent
dye for | abel i g oiRg /aligorie] gal idtecd ey @il bebBE {BHORBL! X8l 395

exhi biting incr |'uor escent intensity Dy intercalation in
doubl e- strande@l@@éﬁéucaaéldh@Gnﬁﬁﬁgengstﬁecpéﬁgé@tﬁ@@l@ﬁ@wﬁémdtﬁﬁd t he

initial RNA amount and the rising time.

30 Best Mode for Carrying Out the Invention
As mentioned above, the first object of the present
invention is to provide an oligonucleotide capable of
cleaving and amplifying a pab gene which codes for an
antigenic protein of Mycobacterium tuberculosis, pab, or
35 an RNA derived from said gene, as well as being useful in
highly sensitive detection and identification of said

gene or RNA.



- 10 oligonucleotide probe may be used in order to allow easy detection of
only the hybridized probe w thout renoval of the probe that has not
hybri di zed to the target nucleic acid. when using a common fl uorescent dye
as the marker, 5 the nmarker may be detectqg after renoval of the probe that
has not hybridized to the target nucleic atid. For the detection, the
target nucleic acid in the sanple is preferably anplified to a detectable

anount by a nUC|el%ﬁ%”6§§§g“ é@ﬁiéggrg¥f¥%£ #§€ NASBA or 3SR 10

met hod, anong which 1so elc acid a |cat|on nethods such as
t he NASBA andq§QQQﬁanﬁﬁ¢%ﬁQﬁrﬁhﬁt;ﬁ@ﬂm&%ﬁﬁ%&aVWthﬁmét1Weayspaneﬁlc

lncorporatlngﬂéﬁ%é%lﬁBﬂ&K%f%ﬁ&f@b&@@@l@@&@ﬁ@ﬁ%@lf&é@eréeﬁeﬁsOafsehgt'On

during the anplification, it is especially preferable to” 15 nodif
probe by, for ‘B&Ept KN AR n@%l?@%‘?’&e%@%ﬂ%% Rie apbhfiicatingt @ﬁ@ pr obe

wllmwwmwmwﬂ@ﬂwmwwﬂwwmgﬁwwmw 8bo¥ge thegsecond
obj ect of the present vention,.is to $FOVI f?gre erg | e conblnatlons 20 of
n

n
ol i gonucl eot i &%ﬁﬂﬁ%? eahedt 1P b # §1 ApF £ T HYE G2 BRI der F ¥ el F om
said pab gene mdnmer gl €lié verysénw ievpet bdnrprididesfoligsnopleptagenel | as

ful i i t hl y d d 1dentif t f
aai d RNA 25 THAT U T one Lot S S T et E s EeE8hkhsT Eeee proerare & nuci ci o
aci d anplificath@nMpcobesSefmumahpberyuhgsanIRNA geravedlatowelycdbact eri um
e Culgs! < Pah 0E8Fe . AR BB %Pgéuwrgg 66+ EnoaRa BMrLEANSET LRELO)

pr oduct produce |s nuc acid i cation process
nucl ei ¢ acid dm%4¢$|%§?|%ﬁeﬁﬁécé§§ FReFY é@ F%F?VRﬂSBAﬁﬁplsgﬂCﬁﬁﬂﬁad anong

whi ch Isothernaét@@@ishCOQCtﬂeampkéfbﬁayy@abaeEBQQﬁmsyebeééuubglwAﬁﬁﬁ and
3SR net hods, which a Ilfles he RNA derived from Mycobacteri um

t uber cul osi s p%ﬁ?%eﬁ BYIHSRLOY  atRBNREFEROt atRYBAt SPP ar 852EEF e Se
transcri pt ase @Dﬂg@ﬂuﬁ&@oﬁmaynprases(byrreaéavmggtbelaevergettkansatiptase

and the NA polg sg under a,con |tgon t8 de a concerﬁ g acti
are nnsﬁ iCl Tef BF5Br e© L FEPRRRARBF &S elﬁrfﬂgrﬁnﬁPFfP@B r Hlﬁgocess of
t he NASBA nethad;dahaRMAtdéNAvedtﬁrBﬁRmyobbgonecEaatndbepcmmesssfpab gene

present in a S%ﬁQHEf%g ﬁsggléstéféekeﬂﬁka&ﬁtﬁoﬁﬁé¥ﬂtBﬁskﬁg BFeDNénd

enpl oyi ng an R ner ase e-stranded
RNA/ DNA i s d.geéﬁaanﬁylﬁpﬁaﬁaél@aéehHaFSOﬁPéaaeerapéﬁh§|énéthaaaéa DNA, the
si ngl e-strandedephAtiget HeReuseBnabyaukenpl ahemf a6 progustic0Bofida

double-%%{andegrggés for detecting the target nucleic acid without or
after performing these amplifications.

SEQ. IDs. No.l through No.20 illustrate the
oligonucleotides of the present invention useful in
cleavage, amplification, detection or the like of RNA

25 derived from Mycobacterium tuberculosis. 1In this
connection, RNA derived from Mycobacterium tuberculosis
also includes RNA that has been produced by using this
gene as a template. Although each of the oligonucleotide
of the present invention may include entire base seguence

30 of any of SEQ IDs No. 1 to No. 20, since an order of 10
bases 1s adequate for specific binding to an RNA derived
from Mycobacterium tuberculosis, these oligonucleotides
can be ones comprising at least 10 contiguous bases of
the described sequences.

35 The oligonucleotides of the present invention can be
used, for example, as probes for cleaving RNA. In the
case of cleaving the target RNA at a specific site, this



10 having a pronoter sequence capable of transcribing RNA conprising the
speci fic sequence or a sequence conplenentary to said specific sequence

enpl oyi ng a DNAdependent DNA pol ynerase, the doubl e-stranded DNA produces
an RNA transcription product in the presenge of 15 an RNA pol ynerase, and
the RNA transcription product is then used”aS a tenplate for cDNA synthesis
enpl oyi ng the RNA-dependent DNA pol ynerase. The present invention is
characterized | th t I st 10 conti guous
bases of any cﬁgﬁheg§%%€%ﬁ%%ggﬁgét§§£ég$ bgggf#§#€221Rﬁ to No. 33 havi ng
a sequence honol byousclectigestobnthbé phes&MNA seyerhtenotot bendfeebact eri um
Luber oul ool s, PEP: 858Ea | 0aDECATRUAT | Bflg! Snusel-a8.1he LT 5t Rr LACEn2DHean

ol i gonucl eot i COprI’I Sin ast conti guous es O
sequences ||st%ku@@ Q59€§£§ PIEY kbe3BNBopﬂ5tnqnhaﬁuh@eadgbq&@nabranded

conpl enegtary gQaspRRIti f8 Qﬁléh@nﬁ?m95399556819§ the @ME?Q@CREBwH”Eo
tubercul osis pab gene is used as _the second prlner wherein elther the

first or secon@aﬁﬁl%%?Oﬁ%gl?ﬁ%eRHM?EBFVHEYa@éYpPSHBFEQ ‘sequence at its

S'-region. 30 Althopg@htbgigoﬁﬁele@tpaétb@utaé pestehet iaREneNchh€an be
RNA- dependentkgggapokénerase nmer ase _and t he

epe dent_DNA.Bolg
ri bonucl ease §e8XFﬂb%ﬁe 6Fe§8n9 FHYBHELGRTIPE PLIPRLT EPAbI e to use
AW reverse trausteiptasedhamphdifabbtodbnt hesé typesleficaatidity. 35

Mor eover,, althgﬂgp Epgagthp8%¥g$§a§g Egrg%igsgﬂtlﬂsgg Rpgsent i nvention

IS not partlcu y'res Fret e neras Oor "SP6 phage RNA
pol ynerase is olngQUCbeetedabpﬁ QbedprﬁﬁeﬂhelanphtﬁpoaBSonhprpcemsrmf t he

present '“Ve“t%anoé@dOBEQBBEELSQE'@8 Eﬁﬁﬁlkg 69@9'%HE“E@EéeEOnEE$eE@9'O“

adj acent to and overiapping W th Halon of Speci
sequence (baseécidtonim?lﬁfMyﬁébRNAeaéPﬂvéébPFG Hﬁéébaéﬁéﬁﬂﬁnﬁﬁaéercul05|s

pab gene is addedhoagd bh@mBNésd@Eléﬁ@lﬁEQﬁhMﬂ@ﬂbﬁ@Eﬁbag”hh@@@ﬁ@ub@§|S pab
gene i Sé-%t eaved with Ri bonuEa gase
[

edl, on
sequencé X o gi vERr hBAEBA; AP ﬁRveﬁﬁF;FécfBFlﬁué@@ﬂ&%éEPG18ﬁpWPF§8§F|on
t hereby al | owi Bgaanpkinf beateariedenutontan BNAsdenitvedmbeeatliyeobacheasum

t uber cul osi s pEERgeﬁisgktgggtagﬁvggg %Q?t %3|%1§Vpgg¥enc% gositioned at

its 5 end. The ol'i gonucl € usé may, “Tor exanple, 15
be any of thosé#Yyciodaedexs uSEQubEDSUNGS 132 ced Re. dztecpuedvbcredetthattlng

differs fr0n1thﬁeoaﬁpqaeqc@%lbhep§%@gaQ @&I@%&lbﬂst%%tageklfl@ﬂtkﬂas
process._ln addition, the o éh% cleotlde for _cl egv eferably
X

cheni caldd nodFEF&d Efdr of OXﬁlﬁ&PQQTUQQePﬁéd§S H§§P§X§Pa§r656 20 in
order to preveptl igonextentiiae me@@tu@ntm@ommphafacaeﬂdn Aayhdeghstheas

anpl i catlon Riadyctabt aliaed sy Lheahove TR LhealialPLgesss ean be

detected by any Kkn met h er ‘se 'é "o ca 6dt the 25
detection, in sleguenesered e a@nélurg@ﬁu@lm@tlﬁ@érpp(m@elsabeIoefd t\met Bike.

i nt er cal at or f|U0re%%%%td@ﬁ@@%ﬂblégilﬁ%a%%rk%% %H%@@%% iRvkhe 1bhuekgssent
properties of the reaction solution. This oligonucleotide my be one In

whi ch t &2 i nt eNESa S 3 IPFEREs ¥t Tty FeRMPLE Hﬁ@ééyﬂégalts portion or
labeling it with a detectable marker., When detecting the

target nucleic acid, the oligonucleotide of the present
invention labeled with the detectable marker may be
hybridized to a single-stranded target nucleic acid,

30 after which the hybridized probe can be detected via the
marker. The marker detection may be carried out by a
method suitable for the particular marker, and for
example, when using an intercalator fluorescent dye for
labeling the oligonucleotide, a dye with the property of

35 exhibiting increased fluorescent intensity by
intercalation in the double-stranded nucleic acid
comprising the target nucleic acid and the



30 phosphorous atomin the oligonucleotide through a Iinker. The

ol i gonucl eotide is characterized in that when it fornms a doubl e-stranded
chain with the target nucleic acid, separation analysis is not required
because the intercal ator portion intercalﬁ es into the double 35 stranded
chain portion to vary the fluorescent chardcferistics (Ishiguro, T. et al.
(1996)) Nucleic Acids Res. 29 (29) 9992-4997). - 13 The oligonucleotide

sequence is nat, Grdt 0 en e ar

| east a porti on orf%cclaé Jld% ca |onrhép’? gbg%sjc‘fséflgl\t\hevéfdgfng %Tff%nu%‘?%bgtl de
sequence : S {)rcm‘ia?caﬂmlqn anfe arolprilse ﬂ?flanlcﬁli&sprdlﬂe MJl:fthgmrbuseM\seb of the
sequence |lis r nce

t her eof . l\/breg"\c/i]eefspr%ﬁ%m% t }{\%Sfl cat}g)}(’)g\ﬂ(? zQdexa ?H@ g%r{s(g ?l ’)éu%g‘?%

addi tion) at tdmidy éxﬁdemymmg/lag¢@urpora)ffl¢@r©$¢@r@m®moa$dehesm@rle¢mred
in ordersto '@H@'ﬁaﬂ{bﬁ%%tﬁ@%@{bé@@&té%P%&ﬁ’o@Qlt@? Q)ké%?f‘b'ﬁéeo“ de

used as a priner. Accord g%yég; becones possible to a and detect an
1

RNA havi ng t he-hatehaeieh eheedplRi the %%ﬁ%%hc%u%¥eh% ﬁ&%@derf?@d
from Mycobact e&hélrael@eéub@m pumél §afk§’@t gehel éic 2asidol g tm@esaxhpae cogst ant

tenperature and | ngl e a t hus anp lificat rocess is
easily autonnl%if %¥e%%ﬁf fg%% ??o% %f??cﬁgg}%e %?%?Eaﬂ% ﬁu%geb?eater
detai |l by way adfidxampl £sicatidnthetodessthnas NBCR haAsBE onvesRi on i s not
Speci f1 0811y BTEET TS NEROBA T ot Eant Y Abar S ber s pope rh & A D P g ton

sel ected. The pabh&iRA $ych synthesN&&HAaﬁddp&ﬁRfmeﬂh@N& abeamngt by in

vitro transcri d d c RNA base
Cequonce ns t ML PEEZHSLE0 CRYDLEnIELGDT] FhEy CORALERILE REE NI ro 51

conpri si ng bas@%l%BDUQlﬁoﬁbdﬁblaégéﬁdoPrﬁaﬁ FmMFH%rF%é@tipbnﬁﬂ@ébbgﬁterlum

t uber cul osi s p@@rgﬁeetﬁé hsmBMf béﬁ@l@ﬁﬂUEBCQS négpeewgly spt@fé@&@iéaase
with Inf. and | uantl g uItraV|oIet

2988 (1989
Absor pt 1oh-at DEBLpin CRRGPERBA 71 ESH RRERPAR: RRACHTP (BhY COLOL R A FoncT
buffer (pH 8.0 heO31-aMiEEFALhdt the probe will not function as a

nucleotide primer.
As mentioned above, the second object of the
present invention is to provide preferable combinations

20 of oligonucleotides capable of specifically amplifying an
RNA derived from said pab gene at a relatively low
temperature (41°C, for example) as well as useful in
carrying out a highly sensitive detection and
identification of said RNA,.

25 The invention related to this second object provides
a nucleic acid amplification process for amplifying an
RNA derived from Mycobacterium tuberculosis pab gene, and
a method for detecting an RNA transcription product
produced by this nucleic acid amplification process.

30 This nucleic acid amplification process includes PCR,
NASBA or 3SR method, among which isothermal nucleic acid
amplification methods such as the NASBA and 3SR methods,
which amplifies the RNA derived from Mycobacterium
tuberculosis pab gene by use of a concerted action of a

35 reverse transcriptase and an RNA polymerase (by reacting
the reverse transcriptase and the RNA polymerase under a
condition to provide a concerted action), are mostly



- 14 M DTT, 0.5 U~1 RNase Inhibitor (Takara Shuzo Co., Ltd.) to 1.53
pnol /~1. (2) Next, a reaction solution in an anount of 14 ~| having the
foll owi ng conposition was di spensed into 0.55m volunme PCR tubes (GeneAnp
Thi n-Wal | ed Reacti on~'"' Tubes; Per ki n- El ner go Ltd.). Reaction Sol ution
Conposi tion (Each concentrationdesi gnatT nb one in a final reaction
solutionin an anountof 15 ~1 )1060 nM Tris-HCl1L buffer (pH 8.6)17 nM
nagne5|un1chlg&%q%%% $¥ pot assi um chl ori de39 U RNase i nhibitor (Takara
ShuzoCo Ltdr) B 150. 066 ~M st andard RNAdi stilled water for adjusting
vol une0. 2 ~M ol i goF@E] EFEM &solidt itdve (EFRdoff idadol 9y rird &t | efest shown

bel ow was useehMEal R l@ldgonuIrant l&éerlwaalﬁrantz@wogab@éﬁfmﬁ\b 21620t o
No. 236 of Mycobact erium t ubercul osi spab gene; SEQ™ I D._ No. 1) MP-2R

(ol i gonucl eot itHCEEHA BN BRI IS HEgt R NFBBEE ofS I\}ﬁ%aﬁ‘ﬁ eétium

t uger cul %zi zriggléngﬂm&esggr I@nﬂ‘ﬁgasn&) VR 3R c&m;lgmmcﬁcan d:amggpl ernE:)nt ary
t obases to acterium.,tu CuUl OoSI.Spa ne, )
By dP 4R (ol | GERRIER A0 G B RaRy Libaols (b b i T s prnded

Mycobact eri ummub’@wulmldapgﬂsmd:ﬁmnddlem H) - dud @ gonucl eot i de

conpl enment ary t.ql 34 cob C u er cuI 0Si s

gene; SEQ |ID. SI\Jlo %#I gonuc eot% Jgéllcon%%are}%én é;r%/ﬁ#? ase o lpgg%%to
No. 517 of Mycatradct mamameﬁmlpmmcgermf a dotllsle-SEQan@d NeN& 6) MP- 7R
(ol'i gonygl eot i qgj“rpg cB?eSr?cSe @,ISéln rium

t uber cul gm S pr%el;vl ene; %7 7) SMP- 8 ol | gonucl eot | ndo a$?Ise]r?nent ary
to bases No. 6PN oy m%rﬁ%ﬁ%mr%l%ﬁ%mb%%@ene SEQ |ID.

No. 8) MP-9R (%dm@aﬁéml*}det@%@i&r@ﬁﬁﬂlé oS@w@xscé\beﬂ Pawi N  Anof
Mycobact eri um t uber cul os pab. ne 1085—31 2(50 I\P Q %

(ol i gonucl eot i %‘fﬁﬂ r@?ﬁ rb%\%ee's & AP RS T G Pvbact eri um

t uber cul osi s gab@dmees SeErQRm}D t:f\mnsdih)p&driﬁ::(@cﬂmqonim‘em | ohee compe e nt ary
to b 5No t . | D.
No. 10y RA- 12 Tl T et Bhe Pt Lomir i 4 FESBELL ERE P 0N 568 o
Mycobact eri um t%@r@iﬂé@s&l% c'pa‘bgembatQSEfPr I@NJNOSYIl‘QP}Qs)i\P agRloying the

(ol'i gonucl eOt'ﬂ@AC@é@éﬁm %NA}\% P%ﬁ@ﬁé@e 937rh& DPe b of nMyLOPACTELT UM

t uber cul osi s pabgene; MP- 19R (ol i'gonucl eot1 de conpl enent ary
to basesNo. 961‘”9"{’91’"l\i?)t@’Bzzz‘%‘)‘]i WcB’B%’&t%‘Pu%H%’b‘é?%%%%‘?% PRmREHRHRY TEQ | D.
No. 14) WMP- 15R (@éngDNCd:@ﬂtiglﬁo@QnDhmntbﬂrg(njrOoba’SEél\beé.@éxicé@ Nos 4630 of

complonedt ary t5 Ba8es 30k, 107301 50 L TODS ST N cBLACE LT Foberear ST
pabgene; SEQ t®.aNpertspn-~of PLhgRRYA| $g@lﬁl@|@¢@o©fd‘eh@omz)¢@b@¢\taryUMO

basesNo. 1103 te,Na,r¢423595 MEOQéﬁé%buﬂété‘ﬁﬁMPLQé'§sp@§’8§” S5 1D No.
17) 35MP- 18R (ol i gonucl eoti de Ierrent ary_ to basesNo 1166 to No, 1185 of

Mycobact eri um td éFcEFb@F’s’ Baﬁg%ﬂeo sgepus Fpokpde 189mprisypg at 1beast 20

10 contiguous bases of any of the sequences listed as

25 SEQ. IDs. No.34 to No.41 having a sequence complementary
to a portion of the RNA sequence of the Mycobacterium
tuberculosis pab geﬁe is used as the second primer,
wherein either the first or second primer has the RNA
polymerase promoter sequence at its 5'~region.

30 Although there are no particular restrictions on the
RNA-dependent DNA polymerase, the DNA-dependent DNA
polymerase and the ribonuclease H to be used in the
present invention, it is preferable to use AMV reverse
transcriptase having all of these types of activity.

35 Moreover, although the RNA polymerase to be used in the
present invention is not particularly restricted, T7
phage RNA polymerase or SP6 phage RNA polymerase is



25 30 35 MP-19R (ol igonucl eotide conplenentary to bases No. 1255 to No. 1278
of Mycobacterium tubercul osis pab gene; SEQ ID. No. 19) MP-20R
(oligonucl eoti de conplenentary to bases No. 1270 to No. 1290 of Mycobacterium
t ubercul osis pab gene; SEQ ID. No. 20)_(?%} The reaction solutions were

t hen incubated at 41C for 5 mnutes, and en 1 N1 of 8U ul AW-Reverse
transcri ptase (Takara Shuzo Co., Ltd.; an enzyne that cleaves the RNA of
DNA/ RNA doubI% wWase@dded. (4) Subsequently, the PCR tubes were

i ncubated at 41C for 1Q m nut es (5), Urea- pol yacr%/I am de gel (acrylam de
concentration: 6~, Wir ddi® 2MLi] iF3 T iih PERGeS el cHMRIRERSER® confirm t he

cl eaved fragmanteersdisy, tde dwnMe@ﬁ@&H@dIpamatgngsr@n@rh@ai%opboreSI S
was carried out with SYB een II"Iggak ra Shuzo

bi ndi ng of t hd 8 iTfHRl AH1ETD TR Ehey 35 LaRR RS o‘lel lP‘f‘ar%et , the

RNA of the DNAdd%_J\Vbrdmﬂ)ltﬂaestsmnisfics s @aarerk bybddees ri bemucd )eazsﬁ thactivity
of AW transcr u e d coul d _be observed.

The results of}i ec%r}lové% &i 1!3?% %gp&tﬁ% F'Eugé}i&(‘g$ él% ﬁ? £8

i nverted). V\hemdehb, o’:lncyotnlmlmi@l@rsmdzlﬂmlm)yccbbmwroumhe st andard RNA,

the standard RNpELY:be: i GBSt eghd s d N s YOI NG OO 0GR YTELELTE ar

di gestion products avl ng c aracteristic c aln engt hs
posi tions and'@W@é@téﬁ“ﬁdﬁﬁgkﬁ%l%iI%%%t%%e¢%£&ﬁt$¢@PQW@ﬁ thegive the

ol i gonugheot i dﬁ]ﬁ)ﬁ&lf% 1yt bi pgs focibec ss@f@asrﬁi%mc@%hflgh@@@% wer e
confirmed for NP- MP- 9R, MP-6R, MP-7R

MP- 13R MP- 19F8 Wma am@iafﬂ:s%ﬁowwk £9¥ %sR%n%%’tY%@eﬁr?’Hat t he

ol i gonucl eot i d?@ﬁcélbdi@flgi'yurbl tdbé oct: hes My codach e é il ¢ wbet cméosng PRé gene

C h bl
Fglg\r (gtsef\féL tlhgs%p?%l{h% %%g%ésrt%ant §%a£%?n%%g %&s:%%n te?elr%mst }\égrlczl -Cl)-gl sep;b

gene. Further,olhgoneeléeside mhedTﬁbreth@pmbsewinghmayonfqrspncmple,bands
had been obserlygdan ng%Stﬁﬁgecip €8 ggeggb f@gr%§en§2tp tn Qotpéspecific
and nonspeC|f|c bands een o served. onucl eof | deBase
posi ti onsExpecpegvided that it dlffers from the one used as the second
primer in the amplification process. In addition, the
oligonucleotide for cleaving is preferably chemically
modified (for example, aminated) at the 3' hydroxyl group
20 in order to prevent an extension reaction from the 3°'
end.

Although the amplification product obtained by the
above amplification process can be detected by any known
method, per se, it is preferable to carry out the

25 detection, in the presence of an oligonucleotide probe
labeled with an intercalator fluorescent pigment, by
measuring changes in the fluorescent properties of the
reaction solution. This oligonucleotide may be one in
which the intercalator fluorescent pigment is bonded to a

30 phosphorous atom in the oligonucleotide through a linker.
The oligonucleotide is characterized in that when it
forms a double-stranded chain with the target nucleic
acid, separation analysis is not required because the
intercalator portion intercalates into the double-

35 stranded chain portion to vary the fluorescent
characteristics (Ishiguro, T. et al. (1996), Nucleic
Acids Res. 24 (24) 4992-4997).



cl eaved band | engt hs (baseResul t MP- 1R206- 236111, | 200QWP- 2R268- 288163,
1148QWP- 3R319- 339214, 1097MP- 4R454- 476350, 960QVP- 5R484- 504379,

932MP- 6R498- 517393, 919QWP- 7R535- 554430, 882QWP- 8R674- 697570,

739QWP- 9R712- 730607, 705CWP—10R724-7436I913693NP-11R757-778652,

658MP- 12R790- 809685, 627QWP- 13R937-956832; ~343QWP- 14R961- 982856,
954QWP- 15R1011- 1030906, 406QWP- 16R1071- 1093966, 343MP- 17R1103- 1123998,

313pNP—18R1I66-118§4Q§¥,-%8ﬁg$§}ég¥3 s lHde L %§?pP— 70-1
1165, 196 As expl ai ned éﬁb e, the o%%ggﬁﬁgieotlégz o) t?égﬁ%F%geg%n%ggé
i nvention are & ilgoMasd ot VB NIRMIC AUMARSREAEF yt i dd 1e2RNAB dpervéenfrom

pab gene, whi gJt it §NAtd & & RIPPr My COhasE&d M uber cul osis, even
under conditions of relatively |ow'and constant tenperature (35-50C,

preferably 41QL19MIMH NS &M AN AP THES IR LR rCPLESLRE #h RNA

and prevent binddag 0f dyntEfso B hiyabeast thes el dquspesi 16t bandingegf the
ollgonucleot|ﬂ§§ is the efor%H£o§@4ble w t hout heat denaturation of the
target RNA THe Sl itfomutd €4t itlfes ofr ©L AP IFRST AN FORSRee t hReT §REf ul

as ol i gonucl eotdesvdor o emige, nadif idatcadn onfoxledeampbe, oglybellitke of
RNA derived from tery t reul osi e, . l.e. _as

ol i gonucl eot i éﬂ%$¥%%$§€%$g%ﬁ¥%dﬁﬁgl%ot%ée%ﬁggg%%??ogﬁéég age h?n RNA
anpli fication eetdrniclertidrerhpriseierred | gonerdent tdesnbibiheannvention

are alsgocl eardy: usefdnh fosc 2P ifisadion and inf&ﬁ&@i‘e@;c%%@c&?é&t@éi ym

t ubercul osi s pab, gene. A i gonucl eoti des conpl enentary to
above- nent i onéeF ¥'¢fonucl eoti des are 10 al so useful for anplification of

doubl e-stranded DNAdyotden r&ﬁrgghoﬁ@sfﬁmsggﬁggt{@naﬂﬁlggpwaggtained by
reverse tranSCéégtlon 0 The ollgonucleotldes of the invention are not

f_RNA, :
limted to the"SpReF FFRaRYy P7YIRY HRR SYUBYLRRRRENAS tHethReRPOBIERE 23
mers), and theyegwynbde of i gorrIch edét thesd corgni Byagbatteeash 10 or nore

contiguqus basges, within 0se se nces, This,is,obvious_fromthe fact that
| Orer bg§e squ%%%%éu%?gisu? |Q?%ﬁ$ %% B3ty l%d%%ﬂ t%gs%e%???%?P§ of
primers or probespevaoreargetinuzl eiegbeisisepndendyethusvetiel ow

tenperature CO&%H@M@{@&%@@MSSa,&ﬁé&‘én@é@%ﬁaeﬁé\n RNA anpl i fication

reaction was carried out using 25 oligonucl eotide probes which specifically
bind to an RNA derived from Mycobact erium tubercul osis pab gene.
The present invention will now be explained in

20 greater detail by way of examples, with the understanding
that the invention is not limited by the examples.

Examples

Example 1

25 Oligonucleotides which specifically bind to
Mycobacterium tuberculosis pab-RNA at 41°C were selected.
The pab-RNA is a synthesized and purified RNA obtained by
in vitro transcription using double-stranded DNA
containing the pab-RNA base sequence as the template.

30
(1) A sample of a standard RNA (SEQ. ID No.21l)
comprising bases No. 111 to No. 1436 of pab-RNA derived
from Mycobacterium tuberculosis pab gene (the RNA base
sequence numbering 1s in accordance with Inf. and Immun.

35 57, 2481-2488 (1989)) was quantified by ultraviolet
absorption at 260 nm, and then diluted with an RNA
diluent (10 mM Tris-HCl buffer (pH 8.0), 0.1 mM EDTA, 1



(1) A standard RNA (1326 ner)(SEQ 1D No.21) conprising bases No. 111 to

No. 1936 of pab-RNA derived from Mycobacterium tubercul osis pab gene was
diluted to a 30 concentration of 103 copies/5 ~1 with an RNA diluent (10 nV
Tris-HC1 buffer (pH 8.0 ) , 1 nt~l EDTA, 8.5 U ~1 RNase Inhibitor (Takara
Shuzo Co., Ltd.; 5 nl2 DTT). In the confr ft festing sections, only the

di l uent was used (negative). 35 (2) A reaction solution in an anmount of 20

N1 havi ng the fol | ow C sitjon di spend into Q.5 n _vol - 19
PCR tubes (CoMtl AT MTHrs: Vi o d Motk (i oH PRIES. CEiad fet Hers (5917 PR
Then, the abo %Egje j.n an anount of 5 (err)l was added. Reaction

Sol ution Cbnp§§}?y2ﬁ§( agﬁmgﬁncentration 5 designating one in a final
reaction sol ution iNe:an amodcfoBGdBitldn H0 M dbsnti@rbuifer (pH 8. 6)
17 nNInagneS|un1QhIor|de 90 nmM potassium ch|loride 10 39 U RNase Inhibitor 1
mM DTT 0. 25 niasHds sthel AT 1QYCIFS (ROTH® Shek T Tre 8. S simen 9d 31 otamd edich of

ATP, CTPs GIP mand,ddfifhel pdk MbisedM Qdeddingd iT&inﬂbéQPéWCﬁ@Qé{:gén&’-ﬂJb“eM of

t he second oh§¥¥%¥%f§¥ﬁé¥aéafl~ﬁ4£f)yhe third oligonucl eotide

Reaction Solution Composition (Each concentration

designating one in a final reaction solution in an amount

of 15 pl)
10 60 mM Tris-HC1l buffer (pH 8.6)
17 mM magnesium chloride
90 mM potassium chloride
39 U RNase inhibitor (Takara Shuzo Co., Ltd.)
1 mM DTT
15 0.066 uM standard RNA

distilled water for adjusting volume
0.2 uM oligonucleotide solution (one of the
oligonucleotides shown below was used)
MP-1R (oligonucleotide complementary to bases No.216
20 to No.236 of Mycobacterium tuberculosis pab gene;
SEQ. ID. No. 1)
MP-2R (oligonucleotide complementary to bases No.268
to No.288 of Mycobacterium tuberculosis pab gene;
SEQ. ID. No. 2)
25 MP-3R (oligonucleotide complementary to bases No.319
to No.339 of Mycobacterium tuberculosis pab gene;
SEQ. ID. No. 3)
MP-4R (oligonucleotide complementary to bases No.455
to No.476 of Mycobacterium tuberculosis pab gene;
30 SEQ. ID. No. 4)
MP-5R (oligonucleotide complementary to bases No.484
to No.504 of Mycobacterium tuberculosis pab gene;
SEQ. ID. No. 5)
MP-6R (oligonucleotide complementary to bases No.498B

35 to No.517 of Mycobacterium tuberculosis pab gene;



13 ~ DMSO Distilled water for adjusting volunme 20 (3) An RNA anplification
reaction was carried out using the oligonucleotides having sequences |isted
in Table 2 as the first, second and third oligonucl eotides. A solution was
prepared so that the conbination of the fiEL st, second and third

ol i gonucl eoti des became one as 25 listed i Table 2. (9) After incubating
the above reaction solution for 5 mnutes at 41C, 5~1 of an enzyne sol ution
havi ng t he foIIomﬁQ&: oqﬁpgﬁg(nkyas added. 30 Enzyne Sol uti on Conposition
(Each concentration desi'gnating one in a final reaction solution in an
amount of 30 (err) MP-TR %cslordsnug 1 iNd & ondmpl ereenina ay buei ba 88s 19Q. 857
RNA pol ynerase (G P Lpt as T a Shuzo
Co., Ltd.) Distill 2%9\/)1\\1&.554]?80; 34' uﬁttM;/cng&\I/o ﬁ%&%%@%ﬁ%@%ﬁéﬁ%l ggﬁ% he PCR

t ubes were incubat eFE%0riB0 I‘?P-m'?wijt es at 41C. (6) In order to identify the

RNA anpl 5fi ed portiran 0l { &M dishddEed€odd | @binp BaRE P8&rPet o (BLeagagoser gel )
el ectrophoresis mascgfrfﬁg$% A elqg%follomﬁng t he e&ectro horesi s was
performed with SYBRGNEY Of NP QRRRE AL WRUTRP e UL PR EF . PReRe R

ol i gonucl eotide bimEtdalhevspek) fic portion of the target RNA, the RNA
portion sandw ched ,hy {¢:he C prd I i j i fi

t hereby enabl i ng obﬂsyerévﬁz;t(i%ﬁl% a@g%%ég%% e?&sé?%g%g%%?§ 1@8%??%%2%

t he el ect rophor esi staro shbwe§ WMyt gbactaneurhbtiiherengohdsopabhgespeci fic
bands applified in éﬂgz. reachion @f e shown in Table 2. O the RNA

anplification reactions using the conbinations of oligonucleotides show in
Table 2, a specifi MBbahR copdggonucleotide complementary to bases

No.724 to No.743 of Mycobacterium tuberculosis pab
gene; SEQ. ID. No. 10)
MP-11R (oligonucleotide complementary to bases

15 No.757 to No.778 of Mycobacterium tuberculosis pab
gene; SEQ. ID. No. 11)
MP-12R (oligonucleotide complementary to bases
No.790 to No.809 of Mycobacterium tuberculosis pab
gene; SEQ. ID. No. 12)

20 MP-13R (oligonucleotide complementary to bases

No.937 to No.956 of Mycobacterium tuberculosis pab
gene; SEQ. ID. No. 13)

MP-14R (oligonucleotide complementary to bases
No.961 to No.982 of Mycobacterium tuberculosis pab

25 gene; SEQ. ID. No. 14)
MP-15R (oligonucleotide complementary to bases
No.1011 to No.1030 of Mycobacterium tuberculosis pab
gene; SEQ. ID. No. 15)
MP-16R (oligonucleotide complementary to bases

30 No.1071 to No.1093 of Mycobacterium tuberculosis pab
gene; SEQ. ID. No. 16)
MP-17R (oligonucleotide complementary to bases
No.1103 to No.1123 of Mycobacterium tuberculosis pab
gene; SEQ, ID. Wo. 17)

35 MP-18R (oligonucleotide complementary to bases
No.1166 to No.1185 of Mycobacterium tuberculosis pab
gene; SEQ. ID. No. 18)



20 be confirmed in conbinations (c), (h) and (m. Accordingly, it was
denonstrated that these conbinations are effective in detecting the
Mycobact eri um tubercul osis. 25 Tabl e 2 Conbi nationl st ol i gonucl eot ~de2nd
ol i gcnucl ecti de3rd cIigonucleot:ideAanikégation product chain len th
(base) (a) MP- 4SVP- 4FMP- 9R270( b) MP- 4SMP- 4FMP2 12R348( ¢) MP- 13SWP- 13FMP- 17R
182(d) MP- 1SMP- 1FMP- 3R118( €) MP- 4SMP- 4FMP- 10R282( f ) MP- 45MP- 4FMP- 11R317(

NP 16Ra77(" ) NP- 12 P FF L BB OGP o B LA o 6] M 3hP- 13F WP
- 20R349( m) MP- 6SVP- BEVR28229 No-. 1278 B My & 30n tuberculosis pab
gene; SEQ. ID. No. 19)
MP-20R (oligonucleotide complementary to bases
5 No.1270 to No.1290 of Mycobacterium tuberculosis pab
gene; SEQ. ID. No. 20)

(3) The reaction solutions were then incubated at 41°C
10 for 5 minutes, and then 1 ul of 8U/ul AMV-Reverse

transcriptase (Takara Shuzo Co., Ltd.; an enzyme that
cleaves the RNA of DNA/RNA double strands) was added.

(4) Subsequently, the PCR tubes were incubated at 41°C
15 for 10 minutes.

(5) Urea-polyacrylamide gel (acrylamide concentration:
6%, urea: 7 M) electrophoresis was conducted to confirm
the cleaved fragments after the reaction. Dyeing

20 following the electrophoresis was carried out with SYBR
Green II™ (Takara Shuzo Co., Ltd.). Upon binding of the
oligonucleotide to the specific site of the target RNA,
the RNA of the DNA/RNA double strands is cleaved by the
ribonuclease H activity of AMV transcriptase. As a

25 result, a characteristic band could be observed.

The results of electrophoresis are shown in Fig. 1

(black and white inverted). When the oligonucleotide
specifically binds to the standard RNA, the standard RNA
will be digested in this binding region, yielding

30 digestion products having characteristic chain lengths.
Table 1 shows the positions and expected band chain
lengths resulting when the oligonucleotide specifically
binds to the standard RNA. Specific bands were confirmed
for MP-1R, MP-2R, MP-4R, MP-6R, MP-7R, MP-8R, MP-9R, MP-

35 12R, MP-13R, MP-14R, MP-15R, MP-17R and MP-18R. It was
demonstrated that the oligonucleotides strongly bind to
the Mycobacterium tuberculosis pab gene RNA at 41°C in a



35 Table 2 shows the conbinations of the first, second and third

ol i gonucl eoti des used in the present exanple, as well as the chain | engths
of the anplified specific band resulting fromthe RNA anplification
reactions using these conbi nations. The 3 end hydr oxyl group of each first
ol i gonucl eoti de base sequence was anlnate& Each second ol i gonucl eoti de
base sequence includes T7 pronoter region in its region of fromthe 1st "A"
to the 28th " Ao fdomd @téteendrhér hga asguRYEbET SnERRAT eaedkpiRoge in the
base sequence of the Mycaob acterlun1tubercuIOS|s pab gene. First

ol i gonucl eot i FEMR DT SHrps¢ D1 No1 9202 B s8RARBNC Y| BTt BhRoMYIgBRCKPrigm

(SEQ ID. No.23:ip&eseBodNDs Y88 dondp. BIBInhédP; 66néSEQrciBs Na. 28e Bases No.
494 to No. 517) MP-9S

SEQ . I D. 731
AR NN N < MRS 1 o M R NN
No. 933 bo Notﬂ&5ajré@samdtnérgbmucépnesdﬂtNEh&E bSEﬁ?spEblﬁbczandBases No.

228 to No. 25 4 . 29: 468 to No. 990) MP-6F
(SEQ ID. No. %%)O'L\g%sée:%ﬁ\g%%%gst%Q?{Iogegg‘ﬁg%ﬁ!}g%d(SEQ. ID. No.3l: Bases No.
723 to No. 745)aiFe1PF (SEQ ID. No.32; Bases No. 800 to No. 823) MP-13F

(SEQ I D. No. 33; N SO —Fhir anteteotie -

(SEQ ID. No.39: IieTe I daRee ?@5?"&79'3’5%"3?% E”’Tg B les No.
712 to No. 731) I[{~P-10R (SEQ 1ID.| No.36; Bases | i 793) -11R
(SEQ ID. No.37; |Bases No. 757 td No. 778) MP-12R (: @QséD Nb. 38; Bases
No. 790 to No. 8 9) VPRBADER(SEQ 1D \pe 3P3¢ Bas¢s 103 lyzggro‘ﬁbo 1T0P3)
MP-17R (SEQ | D. [No: uuMPbggeb No- lrozssg(ag\g) T (‘31)%?7' 2VRsTSEQ O' B No. 9l ;
Bases No. 1270 t oNo—1296 ' UbLIOﬁ?la? YEb 5ot Atirber of

copi es of RNA dert lc M-I ubercyl 0518 pal carried
out using conbina | eof di %0 3486 preseht

invention. 5 (1) A staﬂaaﬁa RNA of pa%8¢mﬁ@ﬁer|\ed3ﬁﬁbnﬁﬁﬁkobacterium
t ubercul osi s pab |gene, Mas6Hescri bed | 49&EIPl e 2, B3 ,did1ft ed| t 0O

concentrations rangi ngubror 101 clopi es35-%8ar )T {To 4B @R es/5 ¢err)l with
an RNA dil uent (10‘ﬁWTﬁ§‘§§HL1 (P 8. 974- ggﬁerU|A575137391 Nasg) Thi bitor
(Takara Shuzo 10 - MPUTQ 5—miviHBT |)7;2n7§\6|e T;LIILIGLU7 LUﬁ}g—ng sestTons,
only the diluent weas Uﬁ? “egatrvc, 12&L7E§.cuut.%.éﬁ Hr—aR—anount
of 20 ~1 having thefollow nn composi on-—was dilspenddd 17q CR*t s (0.5
m vol ume; Gene Ahp ThMR-WAR ed React{®A~TiBes. |Perddr 656 x
MP-12R 790-809 685, 627 O
MP-13R 937-956 832, 343 O
MP-14R 961-982 856, 454 O
MP-15R 1011-10390 906, 406 O
MP-16R 1071-1093 966, 343 X
MP-17R 1103-1123 998, 313 @)
MP-18R 1166-1185 1061, 251 O
MP-19R 1256-1278 1151, 158 x
MP-20R 1270-1290 1165, 146 X
As explained above, the oligonucleotides of the
10 present invention are oligonucleotides that complementary

bind to RNA derived from pab gene, which is a genetic
element of Mycobacterium tuberculosis, even under
conditions of relatively low and constant temperature
(35-50°C, preferably 41°C), which tend to cause an

15 intramolecular structure in RNA and prevent binding of
primers and probes thereto. Specific binding of the
oligonucleotides is therefore possible without heat
denaturation of the target RNA. The oligonucleotides of



15 Elnmer Co., Ltd.). Then, the above RNA sanple in an anmount of 5 (err)l
was added. Reaction Solution Conposition (Each concentration designating
one in a final reaction solution in an anount 20 of 30 (err)l) 60 nV
Tris-HC1 buffer (pH 8.6) 17 nNInagnesiun1§gloride 150 mM pot assi um chl ori de
39 U RNase Inhibitor 25 1 nM DTT 0. 25 nf’d“8ach of dATP, dCTP, dGTP and dTTP
3.6 MM I TP 3.0 mM each of ATP, CTP, GIP and UTP 0.16 ~M of the first

| | , |
roup. s an natsy) AR EGT R s Al I Sl fedii 4 RE Y
No. 33) 1.0 NMcdfeapege, huamd:l@lﬂngzﬁnjcqnaotdeieeqwmmw g0 1ie ¢50RNBO ) -
23 25 nMint | t

(Yo Pab207|6ns%%é’%t80r rfdn\l%}?ﬁ%ﬁkf néuzB%P b £8s 9519, U &foL 1 deg,

an I nterca or f| uor escent
pi gnent  at th@lpmvs'bwdretﬁrsl cﬁﬁwmﬁe@rtwqmmplwtmﬂ @h@bqatho"hre 5

fromthes5 endepnd rod fAmoh W idbai & WeOthggoup at its 3' end hydroxyl
group.) 13 % DVSO

Furthermore, the oligonucleotides of the invention
are also clearly useful for amplification and detection
of Mycobacterium tuberculosis pab gene. Oligonucleotides
complementary to the above-mentioned oligonucleotides are

10 also useful for amplification of double-stranded DNA by
the PCR method, or for detection of cDNA obtained by
reverse transcription of RNA.

The oligonucleotides of the invention are not
limited to the specifically listed base sequences

15 (between 20 and 23 mers), and they may be
oligonucleotides comprising at least 10 or more
contiguous bases within those sequences. This is obvious
from the fact that 10mer base sequences are sufficient to
ensure adequate specificity of primers or probes to

20 target nucleic acids under relatively low temperature
condition (preferably, at 41°C).

Example 2

An RNA amplification reaction was carried out using
25 oligonucleotide probes which specifically bind to an RNA
derived from Mycobacterium tuberculosis pab gene.
(1) A standard RNA (1326 mer)(SEQ. ID No.2l) comprising
bases No. 111 to No. 1436 of pab-RNA derived from
Mycobacterium tuberculosis pab gene was diluted to a

30 concentration of 10° copies/5 pul with an RNA diluent (10
mM Tris-HCl buffer (pH 8.0), 1 mM EDTA, 0.5 U/ul RNase

Inhibitor (Takara Shuzo Co., Ltd.; 5 m¥ DTT). 1In the

control testing sections, only the diluent was used
(negative).

35 (2) A reaction solution in an amount of 20 pl having the

following composition was dispended into 0.5 ml volume



Distilled water for adjusting volunme 10 (3) After incubating the above
reaction solution for 5 mnutes at 41C, 5 (err)l of an enzyne sol ution
having the followi ng conposition and pre-incubated for 2 mnutes at 41C was
added. Enzyne Sol uti on Conposition (Each g ncentration 15 designating one
in a final reaction solution in an anmount "6f 30 (err)l ) 1.7%sorbitol 3
(err)l g bovine serumal bumin 142 U T7 RNA pol ynerase (G bco) 20 8 U

AW- Rever se t rifis it @Scd d@kans SRR OwE01 edLhEadt Dbt bhbed Wakekihor

adj usting volune (9) The PCR tubes were then incubated at_41C using a

di rect neasur dIREY | CRr eskefice: spEReR opkdeofePER BUAI PPBELS5IRI B8R a
tenmperature captgsoldess gnﬂltygsrgggéapn sol ution was periodically neasured
at an excitation wavel engt’h of 970 nmand a fl uorescent wavel ength of 510
nm Fig.3(A) shows Rézctioe-Bolwseorh@ogpssihithe(Ebobr esneaneérendépease
ratio (fkuores ce ] Sj 0 eLernLe ' kgroupd
quorescénce i%§£ﬁ§?%€§ggf6%%e9éa%pfgﬁgghégégggggn%bggégggdgé gg Smﬁfﬁﬁtes.
Fig. 3(B) showssthe jiebati onship between the logarithmof the initial RNA
anount and the rising tinme (tinme at which the relative fluorescence reaches
the negative sanpl e®¢ BY avBragetvhl Befpehs (BHsBahdard deviations; i.e.,

the time to reach 132)mMThembghésahmRAAIapREBt Was bet ween 10 - 24
90 mM potassium chloride
10 39 U RNase Inhibitor
1 mM DTT
0.25 mM each of dATP, 4dCTP, dGTP and dTTP
3.6 mM ITP
3.0 mM each of ATP, CTP, GTP and UTP
15 0.16 uM of the first oligonucleotide
1.0 uM of the second oligonucleotide
1.0 upM of the third oligonucleotide
13 % DMSO
Distilled water for adjusting volume
20 {3) An RNA amplification reaction was carried out using
the oligonucleotides having seguences listed in Table 2
as the first, second and third ocligonucleotides. A
solution was prepared so that the combination of the
first, second and third oligonucleotides became one as
25 listed in Table 2.
(4) After incubating the above reaction solution for 5
minutes at 41°C, 5yl of an enzyme solution having the
following composition was added.
30 Enzyme Solution Composition (Each concentration

designating one in a final reaction solution in an amount
of 30 ul)

1.7% sorbitol

3 pg bovine serum albumin

35 142 U T7 RNA polymerase (Gibco)



copies/test and 105 copies/test. Fig. 3(A) shows that 102 copies were
detected in about 15 mnutes. A fluorescent profile and a calibration curve
bot h depending on the initial 5 concentration of the | abel ed RNA was
obtained, indicating that it is possible %6) guantify the target RNA present
i n unknown sanples. This denonstrates that this nmethod allows rapid, highly
sensitive detection of Mycobacteriumtuberculosis. 10 As has been expl ai ned
above, the present g4 pv i_ LQWI fs i i,Qn f

ol i gonucl eoti de pr isngr gﬂgr QgWigég\ﬁéug?‘;aé‘%ﬁé‘lﬂ’l&ra%%gg T%%ltacr% s%glgjczlc% iccoa'l Ty bind
to RNA derive8tfirom Mycobact eri um t ubercul osis pab gene, and 15 rapidly
amplify and detect pthe ;tapgel RN even Jdideh ing i1l | ow and const ant
tenmperature (35-50C and preferably 41C) conditi'ons in which RNA in a sanple
woul d form an (Pit r S¥BIEEERERT 13t r Gg‘teurP RifivdIe s misinsi tinayeadradreiotand probe
bi ndi ng.5 20 Thenkhase laengtilte .of the oligonucl eotides in the conbinations of
the present invention are not limted tq.the concretely described | engths,
but rather indifdde 8 9 gﬁﬁclté’oﬁid@éigll%é’n%ﬁes@ambfa%ﬁﬂ &84 PRF I E&h i guous
bases w t hin thedewiequeheeseathii®on,s agjaaarse rqad t(ie 2mdmade tdelt) a base

sequence of abhqut. 10 nper is . a uate f ensury ng . s i-fJ ci.t f. primer or
probe to a talr%geetCtﬁl?&h&rgs;csi g'%%’ng’g%frogma $veldyﬁq§\ﬁ0%rrlple°rwaltry Ce)i"l-(e[pireferabl y
41C) conditiosdectropd®reGliAl MBsl peaf agimegbnuidie @Yikke Guerc| NV age,
detecti or lyd fA.Cat pa ne, f terdium

0 O ALY Qo PABGANS, e &I, Ll dGADIA R

tubercul osis, or an lerive rom sai ene, ol 1 gonucleotide is
capabl e of bi Ad FdespREFifda RPLte WRicf FdIf 5 R drg R t her ef rom

and conpri ses pirdieasts sHAWGOHd QU Hasrse Ofd ag ahhitdhe sequences |isted
as SEQ |IDs. .. 1 to.No. .20, .or an .oljigonucleotide conplenmentary to said
ol i gonucl eot i g’g.lgﬁfmf.leﬂjfé ilggorﬁftﬁlééjige&g AR dh ¢ " m 1, wherein
sai d ol i gonucledsdrdatiommodld goreuc ot idet ipr iveerd f or DNA el ongati on
reactio 3. The ol.4,g0 t] cordi cl.aiJnl, er.ein. said

ol i gonugFeoti de is 'far% or#éﬁgdloﬁ:u%c%gfo?tﬁ\ e epr 0 egog%‘éaﬁpgo?rstljao%@o%h% caﬂ IS

nodi fied or | dded.ed withe & hdetrecteiid e reatkerhe Apefid isl irporie | a ) bl ed

according to ¢l AifRe3, r MARID S Gl PoIota0ld de, | A SOl i ¢
ol i gonucl eotide in which a portion of its bases) is 20 (are) nodified
wi t hout i npai r"‘}"ﬁb“tﬁfé:ﬁ"drﬂﬁ | TR O d“’%‘}’?%oﬂlﬁzl%‘lkfld@fa‘so% of

ol i gonucl eot i d&l jysisleotides shown in Table 2, a specific band could
20 be confirmed in combinations (c), (h) and (m).
Accordingly, it was demonstrated that these combinations
are effective in detecting the Mycobacterium

tuberculosis.
25 Table 2

Combinationilst 2nd 3rd lAmplification
oligonucleotidejoligonuclectidejecligonuclectidelproduct chain
length (base)

(a) MP-48 MP-4F MP-9R 270

{b) MP-48 MP-4F MP-12R 348

(c) MP-138 MP-13F MP-17R 182

(d) MP-18 MpP-1F MP-3R 118

{e) MP-48 MP-4F MP-10R 282

(£) MP-48 MP~4F MP-11R 317

{g) MP-68 MP-6F MP-10R 241

{h) MP-68 MP-6F MP-11R 276

(i) MP~-98 MP-9F MP-16R 377

(1) Mp-128 MP-12F MP-16R 299

(k) MP-138 MP-13F MP-16R 152

(1) MP-138 MP-13F MP-20R 249

(m) MP-68 MP-6F MP-8R 229




5. A nethod for anplifying pab gene, a gene el enent of Mycobacterium
tubercul osis, which enploys an RNA anplification process, conprising the
steps of: 25 formng a cDNA with an RNA-dependent DNA pol ynerise using a
speci fic sequence of an RNA derived fron1%§!d pab gene present in a sanple
as a tenplate, with a first prinmer having sequence honol ogous to said
speci fic sequence and a second priner having a sequence conplenentary to 30
sai d specific seque . erLeln.ekthe |G or. .second .pri_mer. has .a
sequence havi ng theﬁﬁﬁﬁfgg|%ﬁ%QFSEBEr%ﬁ@ngE§%§58n8£ gg&e%lgftthecond

5' -region, thekeBytpivduelagoancRRotbrasdoabledist thedpraisgest iexgnipie ,RNA of
sai d RNA- DNA dgub tran i 1D sesH ' . i.ngl.e-.stranded
DA and then for i ig. S doubl S 2t randad  BRACE hSrsi APaded She Patdtster
sequence al | owPARdt FEASEELPEI SHOB thai ANSpaBPLié isafdenc deactdwnRNasing 26
conprisikg a segHeBCeofBRIRLerBALary to said specific sequence with a

DNA- dependent

ol ynmerase using said single-stranded DNA as a tenplate,
sai d double-st%gghgd éﬂﬁ EV5585¥ gRORRACEr BASEr £pESEN CPAGRnEC Leptie
presence 5 of BasBNAepakyoer ase, aaddasadd RBAchr gasehdpbilaopredest iide
subsequently u as _the_t | ate .faor the cDNA synthesis wth said,

RNA- dependent epgﬁﬁﬁéPS%Q?“SgPéeﬁthoarPE°éﬁérééﬁéPPzé& it St FE018R

ol i gonucl eot i defcdmpmi sheglat 'dédstolB®heodBithudas Hases thfe SNy evfd.t hehk0
sequences, | i st S %%.- 3 Vi a _sequence honol ogous
to a por?%on o?gfﬁe“§ﬁ§b§égggﬁ?§58%%t%§° cd ag gr%&%ﬁt&ﬁ@r@&F&sf& gﬁﬁ gene
to be anplifiedYcobassgriym pabercat osdisnpebagénan ol i gonucl eoti de

conprising at kreast LQigenLigdeusghases of any of the 15 sequences |isted
as SEQ IDs. No. 39 to_No i a_sequence conplenmentary to a portion

.41 havin
of the RNA sequenceM8F1§hésﬁﬁcoﬁgctgPrﬁﬁﬁtEB@P&UNBSi§1ﬁa5°g ®e i2$6dsed as
the second priner. &p-Tse (sephodDacwer.didsngBaees! Aom 25 3wker @ion 33icd 20 RNA

anplifi i on proce i ri ed.out. in,th resence ,qf an ig | eoti de
pr obe cggible of spgcréécgsﬁy'bgﬁdihﬁ'?é’t%@gﬁﬁAﬁffaﬁgériﬁ%%%h gagéuct
resul ting from sai dMEBISi f(ISEQL-i P .aN@ . RabePadewi N .arT Oisntter dal.at?’qrl )

fl uorescent pi gent sangschignges 1oyl e 26, UBLESRCN, 25 gk QReId e3d, the
reaction solution is_nmeasured, with the proviso that the |abeled

ol i gonucl eoti de hasME~4eGudRER -dilPr-eMent 7fir BFSLRoYe -0 3Sait® fMior-s5&nd
second pri nersseéontheligbhodlaecand ng to claim6, characterized in that
said pro is designed.so to_conpl enrentary 30 bing.to at | east a portion
of the é%guence of QEF&%R raﬁgcrﬁﬁri A %Pé&ﬁcPP‘aﬂastﬁé fouoreddent
property changes relM@idwe (SEQ.hab .ofNca 29i;t Batsieen Nohene sa teompl.ex ogr mat i on
i s absent. 8. The ngthed G .gpggnéga?bﬁl%E%efcg%[aﬁbgL%;e 353§q8that

sai d probe has a sequence co ea 0" con oUs “Pds f any of
t he sequences |i st edPadFSESEQ.DID -N¥C .92 it BaRes U9 .01723 $eqdiencd45)
conpl enent ary MP-12F (SEQ. ID. No.32; Bases No. 800 to No. 823)

25 MP-13F (SEQ. ID. No.33; Bases No. 948 to No. 970)

Third oligonucleotide
MP-3R (SEQ. ID. No.34; Bases No. 319 to No. 339)
MP-9R (SEQ. ID. No.35; Bases No. 712 to No. 731)
MP-10R (SEQ. ID. No.36; Bases No., 724 to No. 743)
30 MP-11R (SEQ. ID. No.37; Bases No. 757 to No. 778)
MP-12R (SEQ. ID. No.38; Bases No. 790 to No. 809)
MP-16R (SEQ. ID. No.39; Bases No. 1071 to No. 1093)

MP-17R (SEQ. ID. No.40; Bases No. 1103 to No. 1123)
35 MP-20R (SEQ. ID. No.41; Bases No. 1270 to No. 1290)

Example 3



- 27 thereto.

A@. Ar . Ar A& L ArL A& A A AL A LA A A AY.A A9 AL. A AL. AL A A& A AlLA AL A@
[1-:2[Z;

y{vpkfa\ W ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] cﬁ ca] caV] ca] ca] ca] ca] caV] ca] caV]c
aJcaV]ca]calca V]c”a] cha] cTa] ca] ca]ca]ca oe"q"y' 'z H+(1(----".].\. L9
[t/ 22#2R24555\ 6b66zupke’ [V]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]c

a] ca] ca] ca ca] ca] cab&@&@@ls%it}]ceyk%heah% 953] \/i‘ cg\ljfca] ca] ca ca

; <===#>) >@AAAEEXKS TZzUo
] ca\/] ca] caV] ca?@é}&ﬁ?cé‘?/?@a]%’ﬁ‘?f?éﬁ]t@é]léﬁ] éHP@é’F@dVFé&] g&P€aVpes) caVv] cal

carried out using comblnatlons of oligonucleotide
' TTaUhUVVVWWW\] - % aafbsbh occccc fff?$|+|£xsnhb ke []ca]ca]caV]ca]caV]c

a] ca] ca] ca] ca] Eafeaftas) £9 E PcRFERPEaf LYFEEVPEa] ca] ca] ca] ca] caV] ca] caV] ca
]pa]pa]p&ﬂpﬁk ﬁ& I ?lftandard RNA of pab RNA ger1v§ﬁ f$$? Mycobacterﬁum]
+i, 00 mmmnnn Q.0 ch e calJca]ca
]ca]caiigiiaV]Eﬁ?gﬁefégféﬁvfggbggeféa ga ngégéﬁgéfcgﬁfggf gf%aV]ca]ca
V] ca] caV] ca] calieaubeao@p=pIppRnaratd bnisy Ky hi @&l I+ cop 1es/5 1 to
(~/| vgkfa\Wke  [] c] ca] ca] ca] caV] ca] caV] ca] ca] caV] ca] caV] ca] ca] ca)] calca]c™alc
a]cAa]ca]ca]capﬁé]mm@xﬂﬁtﬁqmh]wab@ca@c%ﬂ@c@ibment 10 mM Tris-HCl (pH
4}GN[]$3|wwnhcAY]c£]ca ca a]ca]ca ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]c

a] ca] ca] ca] ca] 8aPda] daMaEPZPealcd] HdPeaR¥apealphkbigey x{I\rklera\ Whaz®a] ca] ¢
i B B LA e R L ey o p e G i B
a]ca]ca]ca]ca]@& ﬁaFéﬁ]ééﬁéﬁFéaP@é]&éP a]@&P@éPU&Poa]ca]ca]ca]ca]ca]ca]calE

. S<A] pWoo , Fg} xanipd 3 ¥l C%\lel%l Q3] &3l caleakc e ‘[”2]03 ﬁhc @Ja%ln@alt%ael ca]

ca]ca]ca]caV]ca a]ca]ca V] ca] cal] c*a] ca] caV] ca] ca 10%'7() -
10%& () - @ 910W&o(1)10$¥ng%ﬂoqnp015(1%&0(n) w@Sl@l‘VeEp(e)nd]etd#moS?ﬁ-P&x@%&s( )0,. 5

Y- &10%P& ()zogg Y %éa&‘_‘& ﬁene %n%v %Q%&Vfa)lled ﬁe%&{“%n( )'I‘ubes, Perkin-

0,
)1/0%21/%0 ()0 | BAMpre Loug (O 1l.g® ERerovdEhe) Oﬁbmfé Ml@m‘p(lge Jmn an i
Ga () - Coa10m T R T D (FLOVTRD o q 10 0§ 10 q gl K #10%q o
g& ()-Q2l'a #10%1H& () - R!'a” #10%HH&' () - Q2! b” #10%H& () - QRZ , zX6M ! " #10%(/Y&' (
)- 1 #10% () - 1S ALURAKH s o AWK oo FEHO YBRE e onthRBE o -
designating one in a final reaction solution in an amount
20 of 30 ul)
60 mM Tris-HCl buffer (pH 8.6)
17 mM magnesium chloride
150 mM potassium chloride
39 U RNase Inhibitor
25 1 mM DTT
0.25 mM each of dATP, dCTP, dGTP and d4TTP
3.6 mM ITP
3.0 mM each of ATP, CTP, GTP and UTP
0.16 uM of the first oligonucleotide (MP-13S; SEQ.
30 ID. No.27; wherein its 3' end hydroxyl group is aminated)
1.0 uM of the second oligonucleotide (MP-13F; SEQ.
ID. No.33)
1.0 uM of the third oligonucleotide (MP-17R; SEQ.

ID. No.40)



zXJ<:! 10FF

10FF! " 9#z#109%FF& ()-2z! N 9#z#109838& () -2!S 9#z#10965& () -z! O#z#10965& ()-2" #
10% & ()-,~0M : 9#10%r né& ()-"1!a &#10%}& ()- ! &#10%"e"& ()-

|| &H#LO%V& ()~ ( 1096 & ()-L10% & ()- L1OFFZlyx wXs, :

| * O#109008& ()-" 9#10%& ()-"!a 9#10%"& () "I 9#10% " & ()-"! X 9#10% ()-"!s

TO#H10% " & () - LY 121" uv4l ¢ #10%\ & ()-0' ¢ #10%&{()-0!c #10%&T()-9[E
LOW & () XIO & ()-29000 1000: 30901 8¢ 7PXIRSe4 LUHBUYEL e 1108UEG() - 01 b7

oligonucleotide (YO-Pabl076-S-G; SEQ. ID. No.42; labeled
with an intercalator fluorescent pigment at the
phosphorous atom between the 10th "A" and the 11th "T"

5 from the 5' end, and modified with a glycol group at its
3' end hydroxyl group.)
13 % DMSO

Distilled water for adijusting volume

10 (3) After incubating the above reaction solution for 5
minutes at 41°C, 5 ul of an enzyme solution having the
following composition and pre-incubated for 2 minutes at
41°C was added.

Enzyme Solution Composition (Each concentration

15 designating one in a final reaction solution in an amount

of 30 ul)
1.7% sorbitol
3 ug bovine serum albumin

142 U T7 RNA polymerase (Gibco)

20 8 U AMV-Reverse transcriptase (Takara Shuzo Co.,
Ltd.)

Distilled water for adjusting volume
(4) The PCR tubes were then incubated at 41°C using a
direct measurable fluorescence spectrophotometer equipped
25 with a temperature controller, and the reaction solution
was periodically measured at an excitation wavelength of
470 nm and a fluorescent wavelength of 510 nm.
Fig.3(A) shows the time-course changes in the
fluorescence increase ratio (fluorescence intensity at
30 predetermined time/background fluorescence intensity) of
the sample, where enzyme was added at 0 minutes. Fig.
3(B) shows the relationship between the logarithm of the
initial RNA amount and the rising time (time at which the
relative fluorescence reaches the negative sample's
35 average value plus 3 standard deviations; i.e., the time

to reach 1.2). The initial RNA amount was between 10!
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#109%\ & ()-0(() (*(+(L1((0)*rP4l X ¢

#10900& |~ &#100" n" & ()-)!i " &#10%& ()-)! &#10% [ & ()-)S10% & ()- 1096 109%%
10986*, ,, . ". WUBP4! * &#10%& ()-)! b’ &#10% " & ()-) ! &#10%0& ()-)! S &#109%JU& ()
e &#100'"&'()-)!k‘&#10%<x&'()-)".@.6/?8/‘9/;/}o|vm‘&#10%x&10%\|\&'()-
10 10 10! s&39! 109& ()-!x s&39! 109& ()-!s&39! 109 X& () -

/t/00?12R22X9M%ﬂ{g¥@€%§9'aﬂf;ﬂ%ﬁggigéqu;%¥p%Md&f()‘!\;10%mﬂg()'!5#10%&(
)@ :

10% & () - R2nR24455yFZsMe! 3 (A P#II09®s (Y530 100h &opidsKverrms&qted S #10% \ &
()-1", #10%& ()

4100 () - 56201 W BbEs BT « #1%%3@?52?%%/”0#’(% 130 189 & () - @109 & (

)- 10\\ 10\\ FRAAIbXationeaTes (JoHs drperding on the initial

} <y=wBugl! X &&&/&Kﬁaﬂ%r@ HA00AS & dnelch R %ad) oh Rl In#d0%8n4) c b2k Ng#10%
& ()-12!'p #10% *& () -

>1>" >#>) >>a7r PRAYC :#qo% ' posabioke (52 JFvABLRIY ) tBE 1034 BET ) RNA Py £BEnh/ L]\
10/\/\1'S" #10%3d hrbrkn) - slﬁr@é’fé‘BBHDl‘lEﬂ\éB@é;hd)r]as#ﬁQﬁ/&s(ihgt #ﬂ@%h&thw' O #109%&

(3K B0 I ? 7 ] VR 0
52 ot O L2008 (1:3) 00D sl EEREr Gy L 10%
tubercu1051s
10

As has been explained above, the present invention
provides useful combinations of oligonucleotide primers
or oligonucleotide probes which specifically bind to RNA
derived from Mycobacterium tuberculosis pab gene, and

15 rapidly amplify and detect the target RNA even under
relatively low and constant temperature (35-50°C and
preferably 41°C) conditions in which RNA in a sample
would form an intramolecular structure which inhibit the
primer and probe binding.

20 The base lengths of the oligonucleotides in the
combinations of the present invention are not limited to
the concretely described lengths, but rather include
oligonucleotides comprised of at least 10 contiguous
bases within these sequences. This is clear from the

25 fact that a base sequence of about 10 mer is adequate for
ensuring specificity of primer or probe to a target

nucleic acid under relatively low temperature (preferably
41°C) conditions.
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10! S #10%&' () - 3G | &JIKMMI3PL! I f > #109%&' ()-3!] #10%HH&' ()-3! " #10%4& ()-3! " #1
0% ()-3!b #10%H& ()-3! 1 #10%H8 () - SMVMVWMWKNgQUS1! * #10%008&' () - S2! x#10%&'
()-S2LY10% o0& ()-"10% o0& ()- 10 10

10! b #10%&' () - 3g0s PQRSTAUMI3USL! | ) X #109PP& () - S2! ] #10%8030& () - S2!\ " #109%&
'()-S2! O #10988& ()-S2!] #10988& ()-S2! f #10% /& ()-S2”2U_U UaUnUyUV! WOXsQ !
X Y#109&' ()-!" Y#I09&' ()-! Y#10%7& ()- xY4#1Q¥& ()-:10% & ()- 10PP 10PP
10PPOXGYYY#ZI[ I\ { Y7sQ | XI S’ 8&##10% \ & () =F4 #109&' ()-f! &#H#109%& ()-f

d: &##10%ex& () - W10%RK( ol fgomunb@ (idd\fak \GldawBie | " ddoest o) 08! #10%&
"()-$>1]110% & () MLOA K ()

1(()?\4\/”‘]&##100 y ,1%@;;9&&1{ @%ﬁ%e %k PR Abure () -1

#10%& () -!a #P00eeizaqyesivp1poRe1gu e i 9/ 004 \ &0 (BNA dabivedgEthedmceei@1! MLO%
\& ()- 16 10 Idde, Mﬁ%‘&ﬂrfdn@c"ﬂ&c‘é‘éicﬁé (s SdaPA0P8 & f)plfdin

#10% \ & ()-occcec' d(d)dj OL1!" T##10% & () - - #1094 & ()--"#10% & (C)’-- ,-10% & ()
- s10% & () - L-Speci ;cally to said pab gene or RNA'derived therefrom,

10 & ()) d-distotindhrdsiinis! 49 006 i )0 FSO0 Sadus IO 63 abf IGEOME ()
#1100 & () --#10N & () -- WB1! () "()--. () -- 0
\& () --#10% & S(ﬁq‘%éfg%%%e%%%‘g%ﬁ}%ﬁé%%? RE fﬁ#ﬁ%%s%z (35L#35%;1r&- ()--#10%
\& ()--' f##10% X {9nuecdedel df cdaiieRapdtidr§ #A 0SARE (911 ¢A0% RedYid&10% & ()
- PHAL0N & () --#10 & (D A . ! NE ()=- 0{%,'()--#10%&'
()--'f S0 & ()-- AR 8?12‘3 & %@R‘E‘?‘%g@%‘iﬁ%‘é@%’%‘% A8o5 18 _ “ilon ()--
"TH#10% & () - -wHepsEn (aid1obd gofycledtidecbecan i ganys Reoidef prinex &' ()
-~ #10% & () - - IO ENA ) s Toh FHLO0A & ddce BEAT
f 4f 51 6f KQB1! ' f ##100% &'?)?-ilo%, & (o H1004 & ()--' f##10% & ()35 10N & ()6
7f _f1fnfpfffoPll! #19% & THe-¢HE9RRIFICOH 108 FEFPLALPAAADUF RBEEN- 1 #10% & () - -
#1000 & () --fTfhRéféOVBIA#d 00 &ydduc HdO e (1s-ah ##1080%0€¢ ) eo #1880 Erbbe- #10%
\& ()--"L#ffff . . . e .
g! g" gkMBT! #10(#?8??5‘950?#0%1%&%5’(Jﬁ’-‘H‘iﬁ%k‘e?)95#36’%%?)“"?#%10% & ()--"g2
039497g_gl gngkdetdetyahDeaBatker  #10% & ()--#10% & () --' f##10% & () --#10% &
()--ngngggggggoPGl'ﬁlo%gghé)-%?éﬁ%%gﬁé% %gép%%ggéé--'fﬁ-#& WL ) --#10% & (
-#10% & () -- ghl 19 1300 % (Yoo R 0tR & T Ml 00 & () - - #1
ég&&j()_-'§éhh§gggggg said oligonucleotide is a synthetic 0
i b e P e e M P
' () - - hhiftthhhht %ie#las%’f&?wé‘.ﬁ%mg(}mpé HRg ({%‘9-%&%6%&"{/&5?%0% & ()-
-#10% & () --hhbligbhutigot S’ a40kn oligonucleotide probe.
10\ #10% & () --' T##10% & () == Q ?6 )z %%?h Yoz FHHL S+, L) zi >i sicC=
10#10%+& ()-3#1(130/#&9@-% ﬁ%%}%{&g -%#ﬁ’ﬁ%i% -%opﬁ)ﬁo%%%( %!3 !3‘3{1“3
element of Mycobacterium tuberculosis, which employs an
RNA amplification process, comprising the steps of:
25 forming a cDNA with an RNA-dependent DNA polymerase using
a specific sequence of an RNA derived from said pab gene
present in a sample as a template, with a first primer
having a seguence homologous to said specific seguence
and a second primer having a seguence complementary to
30 said specific sequence, wherein either the first or
second primer has a sequence having the RNA polymerase
promoter seqguence added at its 5'-region, thereby
producing an RNA-DNA double-strand; digesting the RNA of
said RNA-DNA double-strand with Ribonuclease H to form a
35 single-stranded DNA; and then forming a double-stranded
DNA that includes the promoter sequence allowing
transcription of said specific sequence or an RNA
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10?@#&& 7 Ay 0 ! SX10%&
st (% %%"8%'2‘ AT A TR B L A
& () - XSX109& (}sx#?,wlsx&o e ( § i XptwRRIWRE 753 03! a#3vxisx90%1(eprxdsx1om ()-X
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