11 Cct ober 2005 DESCRI PTI ON OLI GONUCLEOTI DES AND PROCESS FOR DETECTI NG
MYCOBACTERI UM TUBERCULCSI S 5 Field of the Invention The present invention
rel ates to oligonucleotides and a nethod for detecting My/cobacterium ..
tuberculosis in clinical exam nation. The oligonucl eqtides provided in 10
the present invention are useful as reagents for genetic diagnosis which

i nvol ves procedures such as cleavage, anplification andifeicestdranost RNA
or DNA, and as reagents for inhibiting reverse transcription or
translation of RNA. In particular, the seqdences of the 15 oligonucl eoti des
provided in the present invention are wuseful for reagents or the like for
gquantitative determ nation and detectppscraferypgobact eri um tubercul osi s.
Prior Art 20 Notwi thstanding the significant reduction of the occurrence
of tubercul osis, |t |s beconln% a serlous sub ect of dlSCUSSIOﬂ S|nce its
morbidity in the & SRy AETEeAING B3 s\
result in a mass infection anong young&ﬁmgggggwho have not 25 experlenced
t ubercul ous gnfection before. The usual exanm nation nethods for
Nycobacterlun1tubercuup 1% m? 3ased pn snmear test or culture test.
However, since the grow ghf BEEPETim t ubercul osis is slow, it takes
more than 4 weeks to dHteaiphe ety ingen8oRasdntky, to gdrigbhuc tettédeson kit's

for detecting tubﬁdcaﬂm%tbaalféﬁﬁﬂeaéEtﬂﬁ&”ﬁya%babké&fﬂﬁﬂtbﬁbféhleH§|yged
therein is a kit }é‘@l }'anereagﬁ\{?alt QNA ’?hrg)l Ill 81611;[.1(': 1888' 50%1 dlég r RNA

detection is carrie ying a gen
with PCR foPl omah%w%@eﬁgbﬂ‘bﬁnﬁppoﬁrwLtsﬁfalsﬁécrieralgénm,éﬁqn gisaetand a kit

whi ch diagnosis which involves procedures such as cleavage,

amplification and detection of RNA or DNA, and as
reagents for inhibiting reverse transcription or
translation of RNA. 1In particular, the sequences of the

15 dligonucleotides 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

i 25 experiénced 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 is 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 16S 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"),



perfornms the detection by EIA in which a gene coding for the protein
antigen b (hereafter, referred to as "pab"), 11 Gctober 2005 - 2 an
antigenic protein of nycobacteriumtuberculosis, -having a known sequence
(I'nf. and I mun. 57, 2481-2488, 1989), is anplified with a |igase chain
reaction (LCR nmethod). For details, see USP No.5, 631, 130. Although 5 these
detection nethods are automated or sem -automated, as t{e(Qctéldremioson tine
requires in the order of 4 to 6 hours, they are not suitable in a case
where urgent treatment is required. Furth@r; since a DNA anplification
process cannot distinguish living bacteria 10 from dead bacteria, it is not

sutable in a case <hofgeRKabecsiier &, AACLYLI AN B LI Slfect of an

oS
antibiotic is being cafrlied out. Fanscri pti on-PolYMerase Chain
Reaction (RT- P ‘gé‘gkﬁo)\?\?f’”ﬁ‘s SSQB?%%éénﬁoraWWyr ny’ a 254|§éci2'?$&:’ 15

sequence of an RNRBIThi §s netficdiadphith esltibesspaeihi ceadNAnSegeence by a

process conprisi nget%dsyntﬂf&sm@tagl@ s%QNﬁ\sf:rz%“s“a 1tpget RN LN, a reverse

t ripti ste and, then a eC| i ¢ sequence ol said cDNA
b;an?gpefl tl()g(;n of&aesgygffée onmpr F‘Eﬁﬁf}/ g'te BeH a\}regt PBnSe™ig agtPRdkechnneal i ng

and extension reattitdgsr detadtdoprevencequdtfes ipaitheodrdur rEr s to 6
conpl enent ary anchdwanl eg@}u%ﬂeonbetihlt%lﬁdé of 4 hassperddd Gr5equence of said

CDNA (the anti se as t.he one_used’in the reverse
transf:rl ption ste atRE})gE:{: ar%%a??%er mos g@fe DNR®S5% pity ner ase.  However

RT- PCR net hod r eqitediGatiR Srepesopemant ofl (i noaiep skivimgnbaetgatiaon step
and a PCR step) &Gomekhdasacarroperat iiGNnboval Mabgel ped idaisen £ rapi dly

i ncreasing and desrAgskNgtdie Bsgpﬁraactl%eofwmecf;fgésye& Sn LhSu @l qmation,

30 Therefore, the, &xam nat i on get hods used so far *Heeds in
rr
the clinical practice Wher®
Reverse Transcrlptlon -Polymerase Chain Reaction (RT-

PCR) is known as a process for amplifying a specific

15 sequence of an RNA. This method amplifies the specific
DNA sequence by a process comprising of synthesizing a
CDNA from the target RNA in a reverse transcription step,
and then amplifying the specific sequence of said cDNA by
repetition of a cycle comprising heat denaturation,

20 primer annealing and extension reactions, in the presence
of a pair of primers complementary and homologous to both
ends of the specific sequence 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 1living

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

out the detection automatically is desired.



detection of tubercle bacillus or speedy confirmation of the treatnent is
required. Accordingly, a nore rapid and highly sensitive detection which
woul d detect only living 35 bacteria-is desired. In addition, in order to
simplify the exam nation, an exam ning instrunent which carries out the
detection automatically is desired. 11 COctober 2005 - 3 It is possible to.
provide a highly sensitive detection nmethod by use of & PURESHET 2005
anplifying the target nucleic acid. As processes for anplifying a 5

speci fied RNA sequence, NASBA and 3SR nethdds are known, whereby the
specific RNA sequence is anplified by the concerted action of a reverse
transcri ptase and an RNA polynerase. In these nethods, the follow ng steps
are carried out: using the target RNA as a tenplate, a 10 doubl e-stranded
DNA i ncl uding a pr om?grl%wﬁéhgéei%o PEGhtFrest Péahiv t¥engipiverer contai ni ng
the pronpter sedgisgrceion eneehsé by aneCoi pi gacard & hompickease the thi s
doubl e-stranded DNAqL$ MSeG:@Sa8id enalsat e d ynthesi 7i ;

cont ai ni ng 35 speci figc Se%uceéﬁgeag%ét E&St gir%ée%%%NAkgg %@lﬁggﬁgﬁl\&[\lﬁol yner ase
e

and, subsequent | YPERELCRNAL SPEVIIRE NRAERAANS: dSRmefhoksi Are derqvinon f or
synt hesi zi ng a dd¢hkky sthraasdedi DNA RROntagwemy tiheampridietieby seguence.
NA(?BA, 3SR, agd t&?ﬁﬁcb!rt_(@dbla%'t'igw g-fgm ir%ivgﬁgé %a%%c@ipt%%tsrﬁﬂ@t ant eiﬁ:{%e; at u{ e
and are consi der itable for au i on. cause these anplification
met hods i nvol ve ep%elﬁﬁff%‘i‘y %Swtlf%srﬁpg‘reggcg%se’ &é’gc??’ l(nfi’l5:,t‘917’5()?"’]%é3xarrpl e),
however, the tar frTRRA ity PEERY e AeFaebI@ukara wmpdetareathat inhibits
bi ndi ng of tthe prdauptle-shildedaynRSnceddcsy therbrRacdt @Rrqabhési ancy.
Therefore, they reguhee;,sHbieqtlng bhe &a{%gtn&ﬁgmtﬁeo heat . denaturation

o0 dest

. A Tromot
prior to the anplification reacti'on so. as roypt e |rntrarrpl ecul ar
structure thereofSSME thus SVAPFBVE §176T1ptase and Ribonuclease H; this
double-stranded DNA is used as a template in synthesizing

an RNA containing a specific sequence of the target RNA
15 with an RNA polymerase and, subsequently, this RNA

provides a template in a chain reaction for synthesizing

a double-stranded DNA containing the promoter sequence.

NASBA, 38R, and the like, allow amplification at a
constant temperature and are considered suitable for

20 automation.

Because these amplification methods involve
relatively low temperature reactions (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



primer binding efficiency. Furthernore, an 30 oligonucl eotide capabl e of

bi nding to an RNA that has forned the intranol ecular structure nentioned
above is also desired when carrying out the detection of tthe RNA at a | ow
tenperature. Thus, the first object of the present inventionis 35 to
provi de an ollgonucleotlde capabl e of cleaving and anplifying a pab gene
whi ch codes for an antigenic protein of Mycobacterium t14fecedde?095 pab,

or an RNA 11 Cctober 2005 - 4 derived fromsaid gene, as well as being
useful in highly sensitive detection and #dentification of said gene or
RNA. Al'so, the present invention provides an oligonucleotide useful as a

reagent for inhibiti.n [evers transcri t pn or transl i,on_of
Further, the sec%énfd’ %8 ¢t of ?h%enresen§3 |nvesntb|eéﬁg| S l ?BVFbéln'Ly

preferable conblr&ﬁQ%ﬁﬁlﬁ? %ﬂﬁ%ﬁﬁhﬂ&l%ﬁﬁ|%§é§tb%&ﬁﬂﬂléno©f %ﬁXQHQ?P@a¢Hy
anplifying an RNAReri wedof riom saederrxatingeﬁeloratpravlieé@tam/el y Iow

temperatur e (41C,o1 QlonGxaml e 850401 Wl b 25,4881 byl Lpliiybgo out a

highly sensitive detection and dent i |cat|o scl osure of
| nvention The f|rEﬁV%iﬁﬁoHF?RﬁﬁFlBFl?Tm? Féé%ﬁ%a§%99eﬁfl%ﬂlRNhhlcﬁurqﬂ?rhas been
acconpl i shed to aegi @\ﬁeonﬁleotf]elcstobbt}@cpreaem iiowedt abovies, tbebadwikiet 0 an

ol i gonucl eoti de fMef&bs@y&%blqg£%A loqno@ig&mllllefowaéé %p%lea@f gene, a.
gene el enent of Mycob%c un1t rcu 0Si anti genic

protein, pab, or % 1% &" ﬁgzév%e]envﬁé ‘?r%ﬁ‘adfil B%lﬁﬁ“@otl de
is capabl e of bi ndt rPgr§|éé‘é}\fq10’aI1P‘y teypsaigupall Jéhfe Hor RNAMgde ) vasd
therefrom amd cowmerl s€Suséful eastad iGANbhgUOUS ghasesefitany of the

sequences |istedjas Cf§§?l 1R l@gﬁ%i%ie%agéégﬁprsa%% A j gonucl eot i de

conpl enmentary to sal gonucl eot e 'sécond enbodi ment of the
present invention,.
Disclosure of Invention

The first embodiment of the present invention, which

15 has been accomplished to achieve the first object
mentioned above, relates to an oligonucleotide for
cleavage, detection or amplification of pab gene, a gene
element of Mycobacterium tuberculosis, which codes for an
antigenic protein, pab, or an RNA derived from said gene,

20 which oligonucleotide is capable of binding specifically
to said pab gene or RNA derived therefrom, and comprises
at least 10 contiguous bases of any of the sequences
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 oligonucleotide 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



whi ch has been acconplished to achieve the first object nentioned above,
relates to the oligonucleotide according to said first enbodi nent, wherein
said oligonucleotide-is an oligonucleotide priner for DNA eIongatlon
reaction. 30 The third enmbodi ment 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, whefeOttssr®005

ol i gonucl eotide is an oligonucleotide probe of which a portion is nodified
35 or labeled with a detectable marker. The fourth enbodi ment of the
present invention, which has been acconplished to achieve the first object
11 Qct ober 2005 - nentéoned above, relates tq .the oligagnucleotide

according to saln}fnftll%? EPBS8T MEHE tSRhEP T hE SALOBYT }dPeBtFASL I  a
synthetic ol i gonud eetddeiisy ahbedimensor vhereiof shi¢ dbisphsrlestide)is
nmodi fi ed wit hout d Rpatkéig bmegémteldaride51@fwt§%hda0ﬂ>dz&qf&|rl%?0ﬂ§je as an

ol i gonucl eoti de The firs pres i.nvent i on whi ch
has been acconpl %%QSS o]bsacr’3 &mf elegeconac’qcblmgfll ﬁfﬁlh(?néﬁn%

relates to ah RNRTafpEEfIEgenBRleRdEesss al&d?ﬂﬁﬁ@llﬁbeqwespép@eof forrri ng
a cDNA with an RNA 10Tdependentmbddineakyaerase pissag: arspaeidh & Wwaguence of

an RNA derived fam,Mg¢ohachsilspd l{l@egeyiéw $hBa0e ASNE B3l g tenplate,
with a first primer hawﬁpgaé) sequence honol o% us to.said peci fi c sequence

and a second prier RAVT g4 se €8 Bt PEPIAHisatiry RIRSGESEic 15
sequence, wher ei I(FQBPrhging kdef praps of :séeomchri FBNA heis-haansk¥prence havi ng

t he RNA pol ygrer a&ﬁp@ham @INAS BHURRGER s cad8 gy at st§1§1c rRgheRce tdreraby
produci ng an RNA% oub4 r(sxtnrl)@:fpddbadl ggstl ng, NA of sai d RNA- DNA
doubl e strand wit Bonuc O r?ﬁirgu THandét R 226 and

ease
then formng a ddifPéaker écﬁ(}édamﬁtth&tflm%lhfd’eggmeseqmeonet er sequence
al | owi ng transcr ilpirodngeds 3ai daspedickii€ic sequence and a second primer

having a sequence complementary to said specific

15 sequence, wherein either the first or second primer has a
sequence having the RNA polymerase promoter segquence
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 seguence 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 subsequently 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 sequences 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 peb gene to be

amplified is used as the second primer, wherein either



sequence or an. RNA conprising a sequence conplenentary to said specific
sequence with a DNA-dependent DNA pol ynerase using said single-stranded DNA
as a tenplate, 25 said double-stranded DNA produces an RNA transcription
product in the presence of an RNA pol ynerase, and said RNA transcription
product is subsequently used as the tenplate for the cDNA synthesis with
sai d RNA-dependent DNA pol ynerase; said process is charprDeidber®008 t hat
an 30 oligonucl eotide conprising at |east 10 contiguous bases of any of

t he sequences listed as SEQ IDs. No.28 tog No.33 is used as the first
prinmer and an oligonucleotide conprising at |east 10 conti guous bases of
any of the sequences |listed as SEQ [Ds. No.34 to No.41 having a 35
sequence conpl emeatyrE® F FEFORBPLMerhanRANdefedhenBBA ryflymRoase

Mycobact eri um t uheneokesi sequehcgeae iwxs Be-ragpdified is used as the second

pri mer, wher ein ei thetnd s Q0bern2000w Be LNE ideshe Olaveigtond primer
includes the RNA pql ynerase pronoter sequence at its 5 -region. The second
embodi ment of thé“R‘dFésEﬁ? l?er"f’\?eﬁFFBIﬁ?h%)\)ﬁgcﬁoh%\%hlk?éfént%\%cﬁﬂﬁmnidsﬁéaectfo

achi eve the secomengbpeed aoveentebaets abovke meilaiiesctarding wBt ik _
according to sai G ifrskSbnESSBRRINAE N{ne MG 8h0a SAh S :#TRbE{ &F QR PrAceSS is

carried out in the Lresence .%f tggol[ ifcgonucl oti de]ﬁcagabiﬁe .of specifically
binding to the RNAfFanseri pti on- product © Pestt t9Hgerront¥didd anpii¥s cation
and | abel ed wi t h %nsPecihi@ldal hieding (or be kA girgnent irtind phadiges in the
fl uorescent properdshesing fdeven seaetimpyli¥abbtion dns 1888 €dtnWad h t he
provi so thafy the Jiabebeds sl iaBuel eald d3oaas, 2 Seaupnee difierent from

1 & thitd enbod

those of the first or second priner. , odi ment “of the
present inventi ort "ARAPEREN h AL OBBER! & PP sFRAF tigratnl eien he second
obj ect nenti onedreglsoved, rveltat ébet praviisonehaoditecdebdied) to said

oligonucleotide has a sequence different from those of
the first or second primer.

15 The third embodiment of the present invention, which
has been accomplished to achieve the second object
mentioned above, relates to the method according to said
second embodiment, characterized in that said
oligonucleotide is designed so as to complementarily bind

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 sequence.

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



second enbodi nent, characterized in that said oligonucleotide is designed
so as to conplenentarily bind 20 to a | east a portion of the sequence of
said RNA transcription product, and the fluorescent property changes
relative to that of a situation where a conplex formation is absent. The
fourth enbodi nent of the present invention, 25 which has been acconplished
to achi eve the second. object nentioned above, rel ates t¢ Dwtobst2008
according to said third enbodi ment, characterized in that said

ol i gonucl eoti de conprises at |east 10 cont?guous bases of any of the
sequences listed as SEQ |Ds. No.42 to No.44 30 or its conplenentary

sequence. Bri ef Descr ion_of Draw n urea dified 6%
pol yacryl ani de é J?egdt horegl Fs2 i Agr gﬁqo Tgnesaf’ Ilééo%sbt%ﬁ rrga pyecidfge

perform ng bi ndi ﬁ@nti%st é@ﬁsalst%r?cparséioﬂl\lﬂb%frelw@@ba@f grhieutni pdibey cul osi s
pab gene at 41C, testagusiold gonuk|eotirdesr Mrddpelce i WP 2 ORabh agk N’irl@ white

are 11 Cctober 2%0§esul7 'f%\fe%t §9&%]at1mecg££9 te@%w(?%lnggqc%l tLo S the

speci fic bands. Lanes OW thé resu §i Yy ‘?bsts usi ng
MP- 1R to MP220R, ll“ééfb%‘?:tqfv@ﬁ? safrigsdne RNR gnarkerss(f+l ftor lakhegad ve
control test (usiong tdeldikbyentrd usest eadtiod nidVAcsaaplemker RNALdRIkers (0.1

to 1 kb, and O0.Z23tondQudb) were. used as the nol ecul ar markers (Lanes M

and M2). Fig.2 is an e|ectrophoresis diagram obtained from the RNA

anplification reacti ont?imExahpte Cf”@ﬁ%?%iﬁ%éhaiﬁa’blqlﬁéﬁﬂﬂi ebtdmes

conbi nations (a) the W) apdwAi¢atikablreagticms timi Exémple @, Pmpbpyiesents the

result obt aioned l@ylgeﬂmlogmmggrbﬂmns@mphg (AVvieBd (AN ikl §'lll FA anmount  of
103 copi es/test, 'EN& ﬂEfésulpt rfegg_,eser&esg%thlevle_es ont amedsfb (u5| ng

the diluent i nstead o
employing an RN

sample having an initial RNA amount of
10° copies/test, while N is a result for a negative
control test (using the diluent instead of RNA samples).

15 $®X174/Hae III digest (Marker 4) was used as the
molecular marker (Lane M).

Fig. 3 shows the results obtained in Example 3

employing initial RNA amounts ranging of from 10}
copies/test to 10° copies/test. Panel (A) is a

20 fluorescence profile exhibiting the fluorescence increase
ratio that increases with the reaction time-course
fdrmation of RNA. Panel (B) is a calibration curve
resulting from the relationship between the logarithm of
initial RNA amount and the rising time. It was -

25 demonstrated that RNA with the initial copies of 10?
copies/test can be detected by a reaction for about 15
'minutes, and that there is a correlation between the

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.



15 4) X174/ Hae 111 digest (Marker 4) was used as the nolecular narker (Lane
M. Fig. 3 shows the results obtained in Exanple 3 enploying initial RNA
anounts ranging of from 10" copies/test to 105 copies/test. -Panel (A) is a
20 fluorescence profile exhibiting the fluorescence increase ratio that
increases with the reaction tinme-course formation of RNA. Panel (B) is a
calibration curve resulting fromthe relationship betweengchshdregasi t hm of
initial RNA amobunt and the rising tine. It was 25 denonstrated that RNA
with the initial copies of 102 copies/tesg can be detected by a reaction
for about 15 mnutes, and that there is a correlation between }]heI initial
RNA amount and the rigsing tinme. 30 Best Mbde for Carrying Qut the Invention
As mentioned above, th&° %lrl§f’n85?°e%ttld&5 Phetls S8RREIGHERtion is to
provi de an ol i gowdébened kotddpabtlatofcompl eman rg vahtindnipl isf ypagi iqpab gene
whi ch codes for &hlannaﬂticgﬁﬁﬂtfi'aﬁbpécﬁjlrérogtMl/éﬁgﬁ%thgéé Uf@gtilé?‘é‘lrs_k"ﬁﬁéhs, th;lb,
or 35 an RNA deri r i e as eing useful in ig
sensi tive detect i%%gaﬁﬂ%@%t ?Pigc% ‘?f&h“?S&%%‘?dgiNge 'Bglolrlﬁﬁﬁf\.lo’h @t ober
2005 -8 The %ol i gdREE| 86t iPebde ehdindient sraridieally ityorthel tatdates t hat
conpl ement ary bi mdai pighapetiebi CdemBraEis® ddrcranph emavia_r.f STh Ugtsur e-fgevg
regi ons of the i ; i ificatipn, an A
thgy are capabl em%g%%h% ngségﬁf ?lcngllreﬁ%% %%%gqg%%%ﬁm_w Woit heat
denat urati on desdrPbel*2bove. Phr 3t ecuiahntructEe pHasesegipRemS on
provi des ol i gonudheotydelsac ttewdtmbt g cudos id IRaMDbe Call Bl astivery W f ree
regions of 1ot he Mks@obaﬁgﬁdtur&hy@ﬁ&we%s§_f&l\i/éiatané1 %@f@r‘aﬁﬂrﬂﬂ‘%}’)’,%of and
Spocif1c. of cavagd ShpTy ieagpbntof SFoEL PR toliiihse, Mgl efeilns © 1O
detection or the like of Mycobacterium tuberculosis RNA.

More specifically, the present invention relates to
oligonucleotide probes for cleaving said target RNA at

15 specific site, oligonucleotide primers for amplifying
said target DNA with PCR, oligonucleotide primers for
amplifying said target RNA with NASBA or the like, and
oligonucleotides which accomplish rapidly and highly
sensitive detection by using them as oligonucleotide

20 probes 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 sequence

30 of any of SEQ IDs No. 1 to No. 20, since an order of 10
bases is 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. 1In the

case of cleaving the target RNA at a specific site, this



detection or the |like of nmycobacteriumtuberculosis RNA. Mre
specifically, the present invention relates to oligonucleotide probes for
cleaving said target RNA at 15 specific-site, oligonucleotide primers for _
anplifying said target DNA with PCR, oligonucleotide prinmers for .
anplifying said target RNA with NASBA or the like, and oligonucleotides
whi ch acconplish rapidly and highly sensitive detecti ompbQctsdagr@ooBem as
ol i gonucl eoti de 20 probes for detecting the target nucleic acid w thout or
after performng these anplifications. SEQy LDs. No.1 through No. 20
illustrate the oligonucleotides of the present invention useful in

cl eavage, anplification, detection or the like of RNA 25 derived from

Mycobact eri um t ubet PEo&FSOMR I SPRF smer &lgh k¥ cPY Rt diRARI dEs ved from
Mycobact eri um t uberi@enosi sotiagesoci ncheigessBAA thainthas b:eeﬁngneduced by

using this gene @tscaatheenpélageec Rﬁhthgmfth%adargiutn%e ol Qé%ngﬁ' £05)de

t he present |nvent| on ncl u ntire base, sequénce any o SEQ | Ds
1 Tifes %

No. 1 to No. 20, SiHide4Reeras? Bft RN 8851 pdefliat PUHde-sperideadc

bi nding to ah RNARMePNped A r@ﬁﬁl\@@@b@t éyplpal tberoutnmime, khbeseo
ol i gonucl eot i des haan RhBopRE:c@NPr &Si NG tat mhpasd uk@aconti guous bases of

the described sequencgs., 35 ;L cl eotj des of he resent inyention
can be used. for exanprh éﬁ Jy%ug é rgé % Eﬁe pres§ J%ﬁ%ﬁgn ca e

cl eavi ng the targ&t® Nﬁ\O’éte’%F"%’&@m?? ca%lotlégo’fl‘l*ﬁlse%ldmw $005 - 9 can
be acconpli shed nerdlejcbycid/ampdificwtitdme f i gonwekeotddes of the present

invention tgosi ngéxﬁﬂﬁtlea@p&ﬂ mfegrug@tlsl?l\é%rr%&' J;Jm Eﬁgaéﬂeng It wth an

enzyme which di gests on!l%/ de ortion of | e-stranded 5
RNA-DNA. As this enﬂﬂ%c b ceaIOFy ear?%ﬁ?i}ﬁe”k‘??d\ﬁ’@?oas F¢ePRIMSnucl ease H
activity may be uSedougdche gldsgéhlel eotang@idy ¢y pheseangeitnuentdien can be

acid, namely Mycobacterium tuberculosis nucleic acid.
Although examples of amplification methods include PCR,

15 LCR, NASBA and 3SR, nucleic acid amplification methods
that can be carried out at a constant temperature such as
LCR, NASBA and 3SR are particularly preferable.
Mycobacterium tuberculosis can be detected by detecting
the amplification product by various methods. 1In this

20 case, any of the above oligonucleotides other than the
oligonucleotide used in the amplification may be used as
the probe, and the fragment of the amplified specific
sequence can be confirmed by electrophoresis or the like.

Each oligonucleotide of the present invention can be

25 used as a probe by, for example, modifying its 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



used, for exanple, as an oligonucleotide prinmer for nucleic acid
anplification. If a nucleic acid 10 anplification nethod is carried out
using the oligonucleotide of the present invention as the priner, it
woul d be possible to anplify only the target nucleic acid, nanely
Mycobact eri um tubercul osis nucleic acid. Although exanpl es of
anplification nmethods include PCR 15 LCR, NASBA and 3SR1 o¢edireoasi d
anplification nethods that can be carried out at a constant tenperature
such as LCR, NASBA and 3SR are particular{y preferable. Mcobacterium
tubercul osis can be detected by detecting the anplification product by
various nethods. In this_20 case, any of the above oligonucl eoti des other
than the ol i gonuttEagieesistt ProPaeanpli pFedtirorrday be alded essy t he

probe, and the frégrentioofot hmlgnpheé fliyad i8Pe6E fhrobeS UURHGE GABVEE of
confirmed by el ectxORRREESLS10hakNEol KB+ | i gonug] eoti de of . the
present inventi onaé:aeﬂ%% o5 used as aﬂ(}%r%gggg?/%of %geegaarn%ﬁte,nuﬁgﬁjrcf ying its
portion or |abelf n’é;]'i t "HPR 54 "gef cTUWINe THRPRETCENINEHE deg ddwei naTkdre

target nucl ebc acthe mahseplnagobectientdtdel eftéherquoeaenss dHwerbben | abel ed
with the detect abiraymaskeronayrhed: hudricdized: 4,Qa ﬁLQgélec' slsgnded target

nucl eic acid, 30 afder jch the hybridized. probe can be detécfed Vvia the
mar ker. The marker dgjteé%#b%’nﬁsebgarcgfrringal%tﬁ By 9aln nthGd™Bde tibl e for

the particul ar nebi&erahhy FHlitekanist @ dahentalsiengmannt riyemcahateic
fluorescent dye farid laapelifngtibe wdilgendatroid der, ansysy Wt Bskhe property
of 35 exhibiging hdidHgaserbdd WRLEESCEMY ey S| b intercalation in the
doubl e- st randed nug| é;idc aci.d conprisi ﬁg%%g x}‘}aérﬁgeé%é ?1%%:‘% e""lm(ﬁégf‘%la%‘?d’ the 11
Qct ober 2005 - 10"CBC§oRuTl &5t FhR YEBe 2Rey3 e Mesbads rmxsr destto al | ow easy
detection of onl yrxaferapbei dirdedrpriobely,t hoext imepppatating the probe that

has not hybri di zesll ig@ntiBeeddld@et aBMEHLIEobe in the reaction solution
during the amplification, it is especially preferable to

15 modify the probe by, for example, adding glycolic acid to
the 3'-end so that 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 specifiéally 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
@ nucleic acid amplification process for amplifying an
RNA derived from Mycobacterium tuberculosis pab gene, and
a method for detécting 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



id. Wen using a common fluorescent dye as the marker, 5 the marker may
ggl get ected aftgr removal of the probe that has not hybridized to the
target nucleic acid. For the detection, the target nucleic acid in the
sanple is preferably anplified to a detectable anount by a nucleic acid
anplification nmethod such as PCR, NASBA or 3SR 10 net hod, anong which
i sothermal nucleic acid anplification nethods such as tmo&&ﬁ%m 3SR
nmet hods are nmost preferable. Alternatively, when incorporating the
ol i gonucl eotide-|abel ed probe in the reaction solution during the
anplification, it is especially preferable to 15 nodify the probe by, for
exanpl e, addi ng colic acid to the 31-end so that the probe will not
function as a ng’cyéﬁff‘)ﬂ]eeprl mer. As nmentioned above, the second object of
the present inventi oRor sexamppeovimeher ehpl 2l atGoAbpAsdds@nNss £0e Of

from
ol i gonucl eot i des \eapabher s SB&%CM&A GaRlhyeampld f an, BNA derived
salg pab gene at A1 eI a}ovel %ﬁ}’ ter%e?ature ﬁ%b Tor ¢ xarrpl e) as well

as useful in carrying ou gftiP PEREFET Vi c?etséEPjr%rﬂsaﬁéedlﬁ%rﬁtl fication
of said RNA.° 25 Tf@PLAtentdrosypehetisd ofoatbis espdopthobijreaiapr ovi des  a

nucl ei ¢ aci d anpldefpeaaéh N 96EffefaRk , 28R i fnd R @He c@%lgeg{f’aergiedr%&

a nethod for detecting an
w;ﬁggﬂ S[: (l;rrP :)lrjggﬁgt%gsiss(?@%9%&%%?%)(;%’&%‘?]eela(,seagl P HRFOEFRCAt | on process.

30 This nucleic aScH“Glﬁﬁ?)"Piaf’%d@Qt P phecesrgincltydedePCRA iBASBA arsedSR
net hod, anmong whizsh ai setilertenkonusdoeiue t a6h tbt &mbhﬁl&%ﬂﬁﬂd@tmds such as

3S i ived. fraom
twhgo’glgf?érmtub%grwgﬁ gésj%sr;%g@épggn%m%%s%époafb % 86ncerriscal?1i:??d)ﬁq of a 35

reverse transcriptase: ahtf Cp‘&lﬁnﬁ?%%eé‘c(eoy’rr 2a%¥equegcet he reverse
transcriptase anfrRéCTNK Yl oesise spadefi@ seqondd iaplbRing QVipde-a

concerted acti on)depah@e®INaY pdilyrfdit@bert %0 uble-stranded pNa
produces an RNA transcription product in the presence of

15 an RNA polymerase, and the RNA transcription product is
then used as a template for cDNA synthesis employing the
RNA-dependent DNA polymerase. The present invention is
characterized in that an oligonucleotide comprising at
least 10 contiguous bases of any of the sequences listed

20 as SEQ. IDs. No.28 to No.33 having a sequence homologous
to a portion of the RNA sequence of the Mycobacterium
tuberculosis pab gene to be amplified is used as the
first primer and an oligonucleotide comprising at least
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 gene 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 particuvlarly restricted, T7

phage RNA polymerase or SP6 phage RNA polymerase is




- 11 preferable. For exanple, in the anplification process of the NASBA
nmet hod, an RNA derived from Mycobacterium tuberculosis pab gene present in
a sanple is used as a 5 tenplate for synthesis of a DNA enploying an RNA -
dependent DNA pol ynerase, the RNA of the double-stranded RNA/DNA is

di gested by Ribonuclease Hto produce a single-stranded DNA, the
single-stranded DNA is then used as a tenplate for produpocmbgpfzoas_ .
doubl e-stranded DNA 10 having a pronoter sequence capable of transcribing
RNA conprising the specific sequence or-azequence conplenentary to said
speci fic sequence enploying a DNA- dependent DNA pol ynerase, the

doubl e- stranded DNA_ produces an RNA transcription product in the presence
of 15 an RNA pol fnreerfﬁg%}? Y% he RNA transcription product is then used as
a tenplate for cDNA syhthesiampdipioyiivg theceRNAfdepenpisertenNA pol yner ase.
The present inventrivenatkisn, Cé]ﬁb&@b@ﬁ&@%tlia?tﬂ@ét @][3 ?ﬁhﬂ@é&gﬁgg;%i sted 20
conprising at | t ; ti. ases, 0 Q e '

asm;EQ. I%s. No. g%‘%tg%gkl)&gga dr?%x%?ﬁg g" saenq%ug‘rfl?:lgf%’cﬁﬂﬁoﬁbm tq‘l‘aosa Pt tion of
the RNA sequence 9iCReOMdhaBEE! fifnsedubeeeultosies pate géneotothe
anplified is usedmas debéved ifirsn pytomdctarduant Bd:ganust €PadgegOMY i Si ng at

| cast 10 contigunusdiasss e AKX 81 {08 seavoresaLsteq, as 25 SEQ | Ds.
No. 34.t0 No. 41 havi (r%%ga seguence coanJ enent ar to a portion of the RNA
n

sequence of the MHFSBSELRFIUMPL BBRT AR GLPavemyigenRibenysdedsastitdfe second
primer, wherein e hererderefdiipst obrtizespndi pid renubase tie gRXA tipol yner ase
pr onot er Semjenceirﬂttiialstcgﬁplranl @dr DrﬁN%l'Q'ilE hough a%BQ%ﬁi@JDt%Kggeggé%% A | ?)rNA
restrictions on t RNA- dependent . ol yner ase e DNA- _ _
pol yner ase and thgejlelroi""l%gIA %’Tpgégécﬁ'g;f%n Baé’%ﬁs o 3P CHR dEregnfTPRvention, it

i s preferabl e to ¥jEObARKCFBetdRer e kafdcr Ppk aarmehaiteptalblavohgt tiese types
of activity. specific sequence positioned at its 5' end. The

oligonucleotide used for the cleaving may, for example,

15 be any of those listed as SEQ. IDs No. 22 to No. 27,
provided that it differs from the one used as the second
primer in the amplification process. 1In 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).



35 Moreover, although the RNA pol ynerase to be used in the present
invention is not particularly restricted, T7 phage RNA pol ynerase or SP6
phage RNA pol ynerase is.11 Cctober 2005 - 12 preferably used. In the
anplification process of the present invention, an oligonucleotide that is
conplenmentary to the region adjacent to and overlapping wwth the 5 end 5
regi on of the specific sequence (bases 1 to 10) of the RNOcHsdr\z®dsfrom
Mycobact eri um tubercul osis pab gene is added, and the RNA derived from
Mycobacterium tuberculosis pab gene is cleaved with Ri bonucl ease H at the
51 end region of the specific sequence to give the 10 initial tenplate for
nucleic acid anplificagion, thereby allowi ng anplification even for an RNA
derived from Mcobact’éfi Bkt geent bs SEFABNGRNMES Wethetittinali 8g 1owmg

speci fi c sequenceapadi thirenedsedueints SompErthenthey tal iagonuss €t pdetused for

the cleaving may,of %’h@éﬁﬁpiﬁ;catkénbﬁr@d?%tqf hboss 1 ¢h6d as SEQ 1Ds No.
22 to No. 27, provided t at.cit differs fromthe one used as the second

primer in the anplT¥ICRELER IH0EETENTH LEydFREOTAP Phane oF SRRF SR80t E de f or
cleaving is pref ettty 18hemciuops baths ioddthe osemeanpl bistard nat 8E). at t he
3 dhyilr oEyI %r oEpllﬁlﬂ. NG . Ok Plefo e . PR £y EdH @ﬂp@éﬁﬁ%&nﬁéé@&%é&QhEEQ& the 3
end. Al though the ic roduct. obt.ain y the. abaqve _.
anplification probé%tsggdggﬁ gﬁeénglgtagcﬁgﬁl{)lfaaﬁonkﬁg% eXRBPhed, I 8EPIER, it s
preferabl e to carf§bFEHEhEDS afetbetd orfnd %Y@W}ﬂf g5ene eofofthgn

ol i gonucl eot i de peblpnukcabet gt \iist braferdmidet sabatear tbl uokaSsGeal pi gnent, by

nmeasuring changeseiterdshenf L 8saeplsdd %ertkgeélafgonkgfeo{f@ecnlisgg sl ution.
This oligonucleotide nay be one in which the I nteercalator fluorescent

pi gment is bonded®t©'d 30 phosphorous atomin the ol i gonucl eotide through a
| i nker. Accordingly, it becomes possible to amplify and

detect an RNA having the same sequence as the specific
sequence of an RNA derived from Mycobacterium

15 tuberculosis pab gene in a single tube at a constant
temperature and in a single step, and, thus, the
amplification process is easily automated.

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.21)
comprising bases No. 111 to No. 1436 of pab-RNA derived
from Mycobacterium tuberculosis pab gene (the RNA base
sequence numbering is in accordance with Inf. and Imﬁuh.
35 57, 2481-2488 (1989)) was quantified by ultraviolet

absorption at 260 nm, and then diluted with an RRA
diluent (10 mM Tris-HCl buffer (pH 8.0), 0.1 mM EDTA, 1



The ol igonucleotide is characterized in that when it forns a

doubl e-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
(I'shiguro, T. et al. (1996), Nucleic Acids Res. 24 (24) 4992-4997). 11

Cct ober 2005 - 13 The oligonucl eotide sequence is not c{{ Octsbersmosong as
it has a sequence conplenentary to at |least a portion of the anplification
product. However, the oligonucleotide sequence is preferably one conprising
at 5 least 10 contiguous bases of the sequence listed as SEQ |IDs. No. 42
to No., 44, or conplenmentary sequence thereof. Moreover, chem ca

modi fi cation (for™&xtHipl 8;° didoRNese ddihd bagar t { takprat Shero To.endtdydr oxyl
group of the oligonueheghidg,is preferred in order to inhibit an 10
extension reaction based on the oligonucleotide used as a priner.
Accordingly, it bétbm¥expossidsaettionasrplutfipnatd ardemecht asy¥ RMAyhavi ng t he
sanme sequence as f LT e f..an RNA derived fr.om

Weobactert up 15 T ofsﬁ“'lsb%gﬁ’ﬂg%ﬁ%o%at%%mag SeeBEtet Fleofls? ant
temperature and iR &% i“ﬁﬁl%cpstté‘g?_,sa eenaMRs Thifrdia ldRpl ReaatdtandnTwrascess i s
easi |y aut onmat ed. Pt npEesentCo.nvendi pn wil |l now be explained in 20 greater

detai! by way of exanmeestid @thb@oﬁ”ﬁgﬁb%g§9£@ﬁ“1EaEhaéoﬁJE%érg¥§gﬁiOn is.
not limted by theg ex %xggple onucl eot1 des which

L es. . ample, 1 25 0|
specifically bind togaggég%éﬁ erluﬁ1'ﬂE§$Eg$6EV§’6§59 at ALCAHRy e
sel ected. The pabt RMAuLs a synt hesi zed and purified RNA obtained by in
vitro transggiption U%bnﬂmdOUbhﬁiglﬁ@PQEngﬁu\pH 8.6)

17 mM . magnesium chloride
30 mM potassium chloride
39 U RNase inhibitor (Takara Shuzo Co., Ltd.)
1 mM DTT
15 0.066 pM standard RNA

distilled water for adjusting volume
0.2 pM 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 Nc.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.498
35 to No.517 of Mycobacterium tuberculosis pab gene;



ntai ning the pab- RNA base sequence as the tenplate. 30 (1) A sanple of a
g?aﬁlgard gRNA (SEQ. ID No.21) conprising bases No. 111 to No. 1436 of
pab- RNA derived from Mycobacterium tubercul osis pab gene (the RNA base
sequence numbering is in accordance with Inf. and Inmun. 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 ft Bctodéroal! EDTA,
1 11 Cctober 2005 - 14 MM DIT, 0.5 Ul RNase |nhibitor (Takara Shuzo Co.,
Ltd.) to 1.53 pnol/Il. (2) Next, a reactiofysolution in an amount of 14 pl
having the follow ng conposition was dispensed into 0.5 5 nl volunme PCR
tubes (GeneAnp Thin-Walled Reaction' Tubes; Perkin-El nmer Co., Ltd.).
Reaction Sol uti on Conp8Si tinNeEabh concentration desi gnating one in a
final reaction soluti@p-7R @ligsbudteotdidel Bohpldidn@@riM I i SccdCho byt er (pH

8.6) 17 mM nagnesi ugychl aydde 9 pum.chl or.i de 39 U RNase

b bi tor (Takara Shugg SOy é.gy gzlﬁl’&m%te%ﬁ}"lga?frﬁé’éoﬁ/ﬁ%t%ﬁ?dgﬁaeRNA
distilled water for aé?gsﬁ%’gl‘]\‘?ol he 0.2 pM ol i gonucl eoti de sol ution (one
of the oligonucl eoti ¥Bs8RhdArigbrlholeatdsieusen)ldilRnltRr{ ot b goixee! gotd e

conpl enentary to basesoNeo ZkG o20uyOod¥t236u01 + IMGoRagLeL | %Qﬁ’%{w' 0Si s
pab gene; SEQ ID. NgEQl)IAVP-N%R éfl i gonucl eoti de conplenentary to bases‘
No. 268 to No. 288 of bl\{/gcbbac'te.ri'u t ubercul osis pab gene; SEQ ID. No. 2)

-9R (oligonucleotide complementary to bases No.712

to No.731 of Mycobacterium tuberculosis pab gene;

10 SEQ. ID. No. 9)
MP-10R (oligonucleotide 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. No. 17) .

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



25 MP-3R (ol igonucl eotide conplenentary to bases No.319 to No.339 of
Mycobact eri um tubercul osis pab gene; SEQ ID. No. 3) MP-4R bacter
(oligonucl eotide conplenmentary to bases No.455 to No.476 of M/cobac erium
tubercul osis pab gene; 30 SEQ ID. No. 4) MP-5R (oligonucleotide _ .
conpl ementary to bases No.484 to No.504 of Mycobacterium tubercul osis ngs
gene; SEQ ID. No. 5) MP-6R (oligonucleotide conpl ementer pcichdp@pes No.

35 to No.517 of Mycobacterium tuberculosis pab gene; 11 Cctober 2005 - 15
SEQ ID. No. 6) MP-7R (oligonucleotide conp ementary to bases No.535 8%0
No. 554 of Mycobacterium tubercul osis pab gene; SEQ ID. No. 7) 5 MP-8R
(ol igonucl eotide conpl ementary to bases No.675 to No.697 of Mycobacterium
tubercul osis pab geneMP-5E) (41PgoRucl@ItiNP- O iniegoaty | wothades _ )
conpl ementary to basesioNb2¥d 2o 6. N7/ 3k @i cbhsohagt.ar t&'ﬁ@ﬁ&ﬁ%?ylgga% S pa
gene; 10 SEQ 1D. No.gg%epﬁﬁkQRIgglﬁ%pqggleoylde conplen?ntary to ﬁ;eslo
No. 724 to No. 743 of N%FobacterLun1tu ercul osis pab gene; SEQ |D. f' )
MP- 11R (ol i gonucl eot i d& EWplBHERPET LT3 I agerp LEReNba TH ot dables 778 0
Mycobact eri um t uber cuNesi37Qaly Ngehz90 SEQuyt&badNeridh) t M2r2Ros s bpabt Cum
(oligonucl eotide conplgepentaig. &9, hasesoyNo. 790 to No. 809 of Nycpdac eriu
tubercul osis pab gene; SEQ ID. No. 12) 20 MP-13R (oligonucleotide b
conplementary to bases No.937 to No.956 of Mycobacteriumtubercul osis pa
gene; SEQ I1D. No. 13)

(3) The reaction solutions were then incubated at 41°C
10 for 5 minutes, and then 1 pl 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-JR, 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




MP- 14R (ol i gonucl eoti de conpl enentary to bases No.961 to No. 982 of
Mycobacterium tubercul osis pab 25 gene; SEQ ID. No. 14) MP-15R
(oligonucl eoti de conplenmentary to bases No.1011 to No. 1030 of
Mycobact eri um tubercul osis pab gene; SEQ ID. No. 15) MP-16R
(oli gonucl eotide conplenentary to bases 30 No. 1071 to No. 1093 of
Mycobacteri um tubercul osis pab gene; SEQ ID. No. 16) MpPt bdtober 2005
(oligonucl eotide conplenentary to bases No.1103 to No. 1123 of
Mycobact eri um tubercul osis pab gene; SEQ1yD No. 17) 35 MP-18R
(ol'igonucl eoti de conplenentary to bases No.1166 to No. 1185 of
Mycobact eri um t ubercul Qsi s b ne, SEQ ID. No. 18) 11 Cctober 2005 - 16
MP- 19R (ol i gonucl g%rtw? cf‘é’sccgﬁfg)g%he%?‘ﬁr 9""?%?6’5?8? NevE6s Fabde. 11278 of
Mycobact eri um t ubEPRIASHSits thegr igenbe ISER skeBueMNoe dOxhWPMPORdacterium
W i gonucl eot debe@bm}cﬂﬂp@tiaryaﬁ Qjelaasesﬂrtmﬁ,l%oe thgl)équ%)@,ght%fe Table
cobacteriumtu S ne; . ) . e reaction
sol uti ons were thgéﬁﬁgns%ﬁgafggpa%ﬁgl%e%%%#agdwg§?naﬁ’%€9ﬂ‘{€ﬁ'13%81 of
8U | AW- Reverse tTarfdOSEpe aske etak AR SARto tat  bdthd speaif Bnzayde t hat

cl eaves the RNA ofomiWycREAC doaruise hatir pels obsasvadlded. (4) Subsequently, the
PCR tubes were ingubated at 41C 15 for 10 mnutes. (5) Urea-polyacryl am de

gel (acryl am de Con(‘%\i\_t ratiqQn. 6% urea: 7 M el ectrophoresi s was
conducted to confirnr tHFILEQYELE Brag et isne bExpdrdadeact | Besu ®jei ng 20
foll owi ng the el ectnophoresis was jcarried out W ‘ﬁ\e bagdgen |1 "' (Takara
Shuzo Co., Ltd.). Ugon binding of the oligonuc e%rfjb éet)o the speqific site
of the target RNA MP-1R 206-236 111, 1200 e}

MP-2R 268-288 163, 1148 o)

MP-3R 319-339 214, 1097 x

MP-4R 454-476 350, 960 O

MP-5R 484-504 379, 932 x

MP-6R 498-517 393, 919 o)

MP-7R 535-554 430, 882 O

MP-B8R 674-697 570, 739 o)

MP-9R 712-730 607, 705 @)

MP-10R 724-743 619, 693 x

MP-11R 757-778 652, 658 x

MP-12R 790-809 685, 627 O

MP-13R 937-956 832, 343 O

MP-14R 961-982 856, 454 O

MP-15R 11011-1030 906, 406 O

MP-16R 1071-1093 966, 343 x

MP-17R 1103-1123 998, 313 o

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




the RNA of the DNA/RNA double strands is cleaved by the ribonuclease H
activity of AW transcriptase. As a 25 result, a characteristic band coul d
be observed. The results of electrophoresis are shown in Fig. 1 (black and
white inverted). Wien the oligonucleotide specifically binds to the
standard RNA, the standard RNA will be digested in this binding region,

yi el di ng 30 di gestion products having char acteristic chai ﬂdcﬁ‘_ﬂﬁrfz@OS Tabl e
1 shows the positions and expected band chain |engths resulting when the
ol i gonucl eotide specifically binds to the;gtandard RNA. Specific bands
were confirnmed 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 denonstrated that
the ol i gonucl eot i t¥s EVEBRYPY adien&hPB ustelﬂr%’ll\/?éo%h?fﬁo@l‘li‘:&ﬁﬂlﬁﬁér dakosi s pab
gene RNA at 41C ifhl%?VEEeOc{imlearle@@Son Kktecansh asi t&balﬂceUfeRhﬁse nunbers

shown in Table 1 déﬁWe@SQB&mtIti}Q%a'c@e.{‘Mn %%%ré@ gfgdie Weobacterium
t ubercul osi s pab eoplé the circl es EF K reﬁresent % hat

only specific ban# KRICH83H T SEriets @ ng’ﬂ‘éclc,eto&ég%splfq@seitﬁ Pepresent
that both specifitsethdn RBAsyeRiiiffiicabemmetthddbeen observed. Table 1

Expected O i gonucl eotrugteBastofgsitht onsijRavedoband Besuld 3@9&8%,] (base)

VP- 1R206- 230111, 42000 WP: 20 288405 ¢ okl 4R0) M SRRAR- S99 ALLL 00
MP- 4R454- 476350, 360

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.21) 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 pl 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 mM DTT). 1In the

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

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

following composition was dispended into 0.5 ml volume



MP- 5R484- 504379, 932x MP-6R498-517393, 9190 MP- 7R535-554430, 8820

MP- 8R674- 697570, 739p MP-9R712- 730607, 7050 MP-10R724-743619, 693x

MP- 11R757- 778652, 658 MP-12R790-809685, 6270 MP-13R937-956832, 3430

MP- 14R961- 982856, 4540 MP-15R 1011-1030906, 4060 MP-16R1071-1093966, 343x
MP- 17R1103- 1123998, 3130 MP-18R1166- 11851061, 2510 MP-19R1256-12781151,
158x MP-20R1270-12901165, 146x As expl ai ned above, the ohi @nuséreziosies of
the 10 present invention are oligonucleotides that conplenmentary bind to
RNA derived from pab gene, which is a genetpc- el ement of Mycobacterium

t ubercul osis, even under conditions of relatively | ow and const ant
tenperature (35- ... preferably 410C), ich tend to cause an 15

i ntramol ecul ar st ?ggtﬂ%eesi EEWA&WdTBI)“’éVV Llegi RBPFHGEWF Tupes neftarkdnd probes
t hereto. Specifi cEbPerliGey roktdhe Bhegonusl ebbiderNA sambee efwra possi bl e
wi thout heat denah&d ic@Nsof1 the tasggt RNA. The ol i gonucl eotides of 11
Cctober 2005 - 18 the invention are thus useful as oligonucleotides for
cl eavage, anplificati dif3cdepeciqivtion ¢orpdsiikéonf (FRIMA cdecenmahtiivom

Mycobact eri uf t ubéesidrogiisgpade gene, finfl @ScelbgyuiIchkesthi de AN iLHBLS: OF
ol i gonucl eoti de preb be 5 used in RNA anplification nethods.
Furthernore,; the oli g&n cleotides of the invention are also clearly
useful for anplificatit@nmind Thetse@iClobuffer (pH 8.6)

17 mM magnesium chloride

90 mM potassium chloride
10 39 U RNase Inhibitor

1 mM DTT

0.25 mM each of JATP, dCTP, 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 pM of the third oligonucleotide
13 % DMSO
Distilled water for adjusting volume
20 (3) An RNA amplification reaction was carried out using
the oligonucleotides having sequences listed in Table 2
as the first, second and third oligonucleotides. 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, 5ul 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)



of Mycobacterium tubercul osis pab gene. A igonucleotides conplenentary to
t he above-nenti oned oligonucl eotides are 10 al so useful for anplification
of doubl e-stranded DNA by the PCR nethod, or for detection of cDNA .
obtained by reverse transcription of RNA. The oligonucl eotides of the
invention are not limited to the specifically |listed base sequences 15
(between 20 and 23 ners), and they may be ol i gonucl eoti des Oo&iepér 2008 at

| east 10 or nore contiguous bases w thin those sequences. This is obvious
fromthe fact that 10nmer base sequences arg sufficient to ensure adequate
specificity of primers or probes to 20 target nucleic acids under
relatively |low tenperature condition (preferably, at 41C). Exanple 2 An
RNA anplification reagﬁfdﬂ4wﬁ%vfﬁﬁ%lﬁainéﬁflﬁﬁﬁsﬁg(TQEﬁ¥ﬂ|§ﬁ§ﬁ90¢@oxlde pr obes
whi ch speci fical Ibrdbdind to an RNA derived from Mycobacterium tubercul osis

pab gene. (1) A standaist ANA4(J328 ML) LSEQe {3 W1 24) conprising bases
No. 111 to No. 14%3 Og‘é‘%e&b‘ﬁﬁ‘é derived from Mco acterl um t uber cul osi s pab

gene was dil uted t dti%ACBT CARPF FSPF e B RAtRAL FORB RNA
diluent (105 M TribsteElathyifer (pH 8.0), 1 nM EDTA, 0.5 U 1 RNase

| nhi bi tor (Takar g6$huz® der kb dldenillﬂv’l BId )rnal Bm%bﬁflé‘oog&gﬁoﬁ esting

t ly t negati ve reaction sol ution
?ﬁcalnogfmuﬁ? )(;f %l?bﬁw\#%h\éaﬁey% nI(() nroser#) ?T Ak&SedfShended into

0.5 n vol ume 11 SGEFHH{L 026655 R Pepé:erm%es Dyeine i3 oFhna- W | ed
Reacti on Tubes, RéektrepHdresisGes petrdoymedhenh ther afyeea RNA sanple in an

amount of 5l vvas(Taqggg sHigackd on L%gl)utlmlg%rgpgﬂ%é%l(elg%cge goncentration

in.a final.reaction solution i
5 de3|gnat|ng On% the sped%flc portion of the target RNA, the RNA

portion sandwiched by the second and third
oligonucleotide is amplified, thereby enabling
observation of a characteristic band.

15 The results of the electrophoresis are shown in
Fig.2. The chain lengths of the specific bands amplified
in the reaction are shown in Table 2. Of the RNA
amplification reactions using the combinations of
oligonucleotides shown in Table 2, a specific band could

20 be confirmed in combinations (c), (h) and (m).
Accordingly, it was demonstrated that these comblnatlons
are effective in detecting the Mycobacterium

tuberculosis.
25 Table 2

Combinationjlst 2nd 3xd IAmplification
oligonuclectidelcligeonuclectidelcligonucleotide product chain
length (base)

{a) MP-4§ MP-4F MP-9R 270

(b) MP-4S MP-4F MP-12R 348

(c) MP-13S MP-13F MP~17R . 182

(d) MP-1S MP-1F MP-3R 118

(e) MP-48 MP-~4F MP-10R 282

(f) MP-48 MP-4F MP-11R 317

(g) MP-6S MP-6F MP-10R 241

(h) MP-6S MP-6F MP-11R 276

(1) MP-98§ MP-9F MP-16R 377

(3) MP-128 MP-12F MP-16R 299

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

{1) MP-138 MP-13F MP-20R 349

{m) MP-6S MP-6F MP~-SR 229




of 30 1) 60 mMTris-HCl1 buffer (pH 8.6) 17 mM magnesi um chl oride 90 nm
potassium chloride 10 39 U RNase Inhibitor 1 nm DIT 0.25 nM each of dATP,
dCTP, dGIP and dTTP 3.6 MMITP 3.0 nmM each of ATP, CTP, GIP and UTP 15
0.16 RMof the first oligonucleotide 1.0 Mof the second oligonucl eotide
1.0 RMof the third oligonucleotide 13 % DVSO Distilled water for _
adj usting volune 20 (3) An RNA anplification reaction was @@fdb'eeQ_OOBt usi ng
t he ol i gonucl eoti des having sequences listed in Table 2 as the first,
second and third oligonucleotides. A sal ytion was prepared so that the
conbi nation of the first, second and third oligonucl eoti des becane one as
25 listed in Table 2. (4) After incubating the above reaction solution for
5 ninutes at 41C, 51 Te®'ard ERgyIrehsorarbomtiapengtl tiie foktowargnd
conposi tion was addedni3d dngynec Soltitesuémnpasihé %ke(s%@%heﬁ&qg@nt ration

desi gnating one iy giinal «heachian sabupl %!kr_}ﬂﬁ[\&n;gﬂ‘lﬂ sflostdc ) 1-7%
sorbitol 3 pg bovine serum al bum n yrrera 1( bco) 11
Oct ober 2005 - 20°2P8 TPRM-REVET LR theaRER ripRldSdct e ashions @6ingLtd.)
Distilled wdter faesadfostinagivondune (5) Subsequently, the PCR tubes were
incubated for 30 The 3' end hydroxyl group of each first oligonucleotide
base sequence was aminated. Each second oligonucleotide
base sequence includes T7 promoter region in its region
of from the 1st "A" to the 28th "A" from the 5*' end. The
10 base numbers represent those in the base sequence of the
Mycobacterium tuberculosis pab gene.
First oligonucleotide
MP-1S (SEQ. ID. No.22; Bases No. 213 to No. 236)
MP-4S (SEQ. ID. No.23; Bases No. 453 to No. 476)
15 MP-6S (SEQ. ID. No.24; Bases No. 494 to No. 517)
MP-9S (SEQ. ID. No.25; Bases No. 708 to No. 731)
MP-12S (SEQ. ID. No.26; Bases No. 786 to No. 809)
MP-13S (SEQ. ID. No.27; Bases No. 933 to No. 956)
Second oligonucleotide
20 MP-1F (SEQ. ID. No.28; Bases No. 228 to No. 250)
MP-4F (SEQ. ID. No.29; Bases No. 468 to No. 490)
MP~6F (SEQ. ID. No.30; Bases No. 509 to No. 531)
MP~OF (SEQ. ID. No.31; Bases No. 723 to No. 745)
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



S mnutes at 41C. (6) In order to identify the RNA anplified portion
followi ng the reaction; agarose gel (4% agarose gel) electrophoresis was
performed. Dyeing follow ng the electrophoresis was perfornmed with SYBR
Geen IIT" 10 (Takara Shuzo Co., Ltd). Wen an oligonucleotide binds to
the specific portion of the target RNA, the RNA portion sandw ched by the
second and third oligonucleotide is anplified, thereby engudibber 2005 .
observation of a characteristic band. 15 The results of the el ectrophoresis
are shown in Fig.2. The chain |engths of- the-specific bands anplified in
the reaction are shown in Table 2. O the RNAh anp!lf%cgflog reactlo_nfs_.C
sing the conbinations_ of oligonucleotides own in Table 2, a specif
gandgcould 20 be confi PTB tﬁﬁ”%oﬁbﬁﬁ%??&ﬁ§“@§ff Ph) CHIES( RF . RNA Accor di ngl y,
it was denonstrat &§Tivefl firiees¥veehsiteat tonibeaceles fectabygens, delsect i ng the
Mycobact eri um tubereiddsiug. u@bnd @ idadidhd o2nd BshAMRbEfa&at i on Conbi na

ti onoIigoruclectgq§§£§%g£$gl§§§bgg%gbg?%ﬁ%%ggéhgzgroduct chain length
()P 195K ESPP (182 COTES ISP STFRSRFL Bt M SeSHPUARAR 0B35S
(f) MP- 4SMP- 4FMP- 1 ERB&TCYIpsHP- HSWRschiel/Pad 0RMAT 1 6B 1AP-E&SMBr 6 FVPLLR276

(i)NP-98NP—9FNP—1@B§Zzéd to concentrations ranging from 10' copies/5 ul to

10° copies/5 pl with an RNA diluent (10 mM Tris-HC1 (pH

8.0), 1 mM EDTA, 0.5 U/pul RNase Inhibitor {Takara Shuzo
10 Co., Ltd.: 5 mM DTT). 1In the control testing sections,

only the diluent was used (negative).

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

following compesition was dispended into PCR tubes (0.5

ml volume; Gene Amp Thin-Walled Reaction Tubes, Perkin-
15 Elmer Co., Ltd.). Then, the above RNA sample in an

amount of 5 pl was added.

Reaction Solution Composition (Each concentration
designating one in a final reaction solution in an amount
20 of 30 pl)
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, d4dCTP, d4GTP and dTTP
3.6 mM ITP
3.0 mM each of ATP, CTP, GTP and UTP
0.16 uM of the first oligonucleotide (MP-135; SEQ.
30 ID. No.27; wherein its 3' end hydroxyl group is aminated)
1.0 pM of the second oligonucleotide (MP-13F; SEQ.
ID. No.33)

1.0 pM of the third oligonucleotide (MP-17R; SEQ.
ID. Ko.40)



' - - - 16R299 (k) MP- 13SMP- 13FMP- 16R152 (1) MP- 13SMP- 13FMP- 20R349
gk%xg-ééﬁg?GéﬁEngZZQ 11 éb%ober 2005 - 21 Table 2 shows the conblnatlons
of the first, second and third oligonucleotides used in the_present |
exanple, as well as the chain lengths of the anplified specific band
resulting fromthe RNA anplification reactions using 5 these conblnatlon:.
The 3" end hydroxyl group of each first oligonucleotide 1bQﬁﬁb§§ﬁQg@@cetma
am nat ed. Each second ol i gonucl eoti de base sequence |Pcludes T7hprgpo e&
region inits region of fromthe 1st "A_ tq the 28th "A" fromthe end.
The 10 base nunbers represent those in the base sequence of the 5
Mycobact eri um tubercul gsi s pab gene. First oligonucleotide MP-1S (SEQ.t )
No.22; Bases No. 213 t0 NB' id8gycalgborstiar@scent NogmSit-Basebed\o. 452E 0
No. 476) 15 MP-6S1{SEQclebtille. PX-rBasessN0.c;48401 ortNOn517) MEe384( SEQ

ID. No.25; Bases Notn 748 iti@eMoa1 A3L) fll}@fé&%@g%“%ng ﬁg%ggg) Baggiowg- 786

ol gonucl ebt | do 25 REPTIZOEREEOT B tigenathezddés Kb: B the Niph 250) 25

o ARCSE0 ) BN 28rBasEe 190, 468, tandNeod 98)e VR 6F( SEQIB1Ngr 30 BasessNo. 509
A vt SEQAD 84, BagasNg. 723 to No. 745) NMP-12F(SEQ I D. No. 32;
Bosoe Moo O(I\)/PE9F§\IO gﬁ T F(SEQ D No. 33 Bases No. 948 to No.970) Third
Eﬁsginﬁ'gi gotidg I\/PL3R3%3SI\I§{SP&$§ No. 34 Bases No. 319 to No. 339) MP-9R

(SEQ ID. No.35; BasePiN§11¥8® wareMofoF3djusting volume

10 (3) After incubating the above reaction solution for 5
minutes at 41°C, 5 pl 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. Figqg.
3(B) shows the relationship between the 1ogarifhm 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°




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 1ID. No.38; Bases No. 790 to
No. 809) MP-16R (SEQ |ID. No.39; Bases No. 1071 to No. 1093) MP-17R (.SEQ
| D. No.40; Bases No. 1103 to No. 1123) 35 MP-20R (SEQ |D. No.41; Bases
No. 1270 to No. 1290) Exanple 3 11 Cctober 2005 - 22 Detection, in various
nunber of copies of RNA derived from Mycobacterium tubeft@cesier 2088 gene,
was carried out using conbinations of oligonucleotides according to the
present invention. 5 (1) A standard RNA of;pab- RNA derived from
Mycobacterium tubercul osis pab gene, as described in Exanple 2, was
diluted to concentrati ons rangi na from 10' copies/51 to 105 copies/5 |

with an RNA di | ueFPYCFd LRk T#1%-IRCCmIRsS /8D, 1 nM EDTA, 0.5 U/ | RNase
| nhi bitor (Takara ShuZdgl03 (@) ,shiotd. th&x riF ddpiesl Retbedax@ateal 14 esting

sections, only thegd Iltgemmy@e% usgddm@e\g@) 21 Aahgagtion sol uti ogc:?n
an anount of 20 1 ahla\g .t he %F#‘\/%ﬂeé’d“()s' I on was di spended into

tubes (0.5 nl volure: “Gahe Cﬁﬂﬁﬁ’eT REatR idi® Fobeel perkin- 15
El ner Co., Ltd.). Cqﬂ?@tﬂtrﬁheorablfvéhﬁzl\ﬂﬁawqdl 8NANwaNn caalmmﬁédpflrﬁillcammg added.

Reaction Sol uti ontiGamesiki pcnss(llﬁaeht& tl"fgt tea t qgé'tgﬁ‘l@ﬁ ';ﬂ%ngg Jbrpf £ or

Tri‘s--
(pi&. E;;ea"tl'f”mwsﬁ%*‘f“ﬁn BB, BBl O R SSTR5ET UHRRCREBH diSthss U Rnase

Inhibitor 25 1 2R5d nighdy AnSdATPe dOTeTtidGTPL avcabEERer Bus MM

| TP tuberculosis.
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 oligonucléotides 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.



3.0 MM each of ATP, CTP, GIP and UTP 0.16 Mof the first oligonucleotide
(MP-13S; SEQ 30 ID. No.27; wherein its 3 end hydroxyl group is am nated)
1.0 Mof the second oligonucleotide (MP-13F, SEQ ID. No.33) 1.0 pMof the
third oligonucleotide (MP-17R, SEQ I!D. No.40) 11 Cctober 2005 - 23 25 nM
intercal ator fluorescent pignent-I|abeled oligonucleotide (YO Pabl076-S-G
SEQ ID. No.42; labeled wth an intercal ator fluorescent Qt@ienkoas the
phosphor ous at om between the 10th "A" and the 11th "T* 5 fromthe 5 end,
and nodified with a glycol group at its 3" end hydroxyl group.) 13 % DVSO
Distilled water for adjusting volunme 10 (3) After incubating the above
reaction solution for 5 mnutes at 41 55 | of an enzyne sol ution having
the follow ng conposition and pre-incubated for 2 minutes at 41C was
added. Enzyne Sol uti‘on Corrp05| tion (Each concentration 15 designating one
in a final reaction solution in an a”@H}QfMSOf 30 1) 1. 7% sorbitol 3 g

bovi ne serum al bumin 142 U T7 RNA pol yiierase (G bco) 20 8 U AW- Rever se
transcri ptase (Takara Shuzo Co., Ltd Distilled vvater for adjusting vol une
(4) The PCR yubes,werg, then | ngHbat ¢ e%o %%1%91&@%1 I @¢L, (RS Y Abl e

fl uorescence spectro otoneter equip a tenperature control er,
and t he reactthonR¥b| deirdnesdhast noar | bk calaby aeessur @d @tnan egeeiat idh

wavel engt hs oy, 450 uP;aRd & fldonescent vavelengi h eforl0 @  group

consisting of combinations (a)-{(m):

First Second Third
Combination Oligonucleotide Oligonucleotide Oligonucleotide
{a) SEQ ID NO:23 SEQ ID NO:29 SEQ ID NO:35
{(b) SEQ ID NO:23 SEQ ID NO:29 SEQ ID NO:38
(c) SEQ ID NO:27 SEQ ID NO:33 SEQ ID NO:40
(d) SEQ ID NO:22 SEQ ID NO:28 SEQ ID NO:34
(e) SEQ ID NO:23 SEQ ID NO:29 SEQ ID NO:36
(£) SEQ ID NO:23 SEQ ID NO:29 SEQ ID NO:37
(9) SEQ ID NO:24 SEQ ID NO:30 SEQ ID NO:36
(h) SEQ ID NO:24 SEQ ID NO:30 SEQ ID NO:37
(1) SEQ ID NO:25 SEQ ID NO:31 SEQ ID NO:39
(3) SEQ ID NO:26 SEQ ID NO:32 SEQ ID NO:39
(k) SEQ ID NO:27 SEQ ID NO:33 SEQ ID NO:39
(1) SEQ ID NO:27 SEQ ID NO:33 SEQ ID NO:41
(m) SEQ ID NO:24 SEQ ID NO:30 SEQ ID NO:35
10
2. The combination of oligonucleotides according to claim
1, wherein said second and third oligonucleotides are
oligonucleotide primers for DNA elongation reaction.
15 3. A method for amplifying pab gene, a gene element of

Mycobacterium tuberculosis, which employs an RNA




Fig.3(A) shows the tine-course changes in the fluorescence increase ratio
(fluorescence intensity at 30 predeterm ned tinme/background fl uorescence
intensity) of the sanple, where enzyne was added at 0 mnutes. Fig. 3(B)
shows the rel ationship between the logarithmof the initial RNA anpbunt and
the rising time (tinme at which the relative fluorescence reaches.the
negative sanple's 35 average value plus 3 standard devi ai{ Qtssbdr.2005 t he
time to reach 1.2). The initial RNA anmount was between 101 11 Cct ober 2005
- 24 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 both depending on the initial 5 copcentration of the |abel ed RNA was
obtained, indicating that it is possibl™e to quantify the target RNA
present in unknown sanples. This denonstrates that this method allows
rapi d, highly (! d i.Qn of cteriu tuberculosis. 10 As has
been expl ai neadnﬁjggg\%%yl{%ﬁlee%reo?sees%f %r?\r}l%fglg)% %[r:éov?%dee%s ug{;a’f u%of:%lr% nations
of ol i gonucl eiNAdeviphi mar fNApderdridgonudNaorpdenprasisesisihioclh speciifical |y
bind to RNA Weved £fom My, eriu b | OS] b 5
rapi dly anpl iﬁ{and det ect ttﬁlgbc?%lg%? %N%#eggeﬁ&lqn er%eplr@elpgtglg%é WO%V and
const ant tenpEF&Lar 8S(35t9UC 3dRd Wpklefer BbisE Srdperomaiindons sequahich RNA
in a sanple nushdgbes man shnbr apebeeid akeSidiGt Uity Wai GRchAbi Bitndhe
primer and probe binding. 20 The base | engths of the oligonucleotides in
the conbi nath®nig%of tsﬁguﬁ?%%eﬁ?mHW@ﬁf?ﬁﬁ EPesabt FPIFtEF tSGIuEhes,
concretely deserrebedcliengt hshe bt rsat Ber seBehaiderimdd gpasicheqlhdesce
conprised of \af .| east 1Q contiguous bases within these sequences. This is
clear fromtHs g e A polymerase promoter sequence added at its 5'-
region, thereby producing an RNA-DNA double-strand;

10 digesting the RNA of said RNA-DNA double-strand with
Ribonuclease H to form a single-stranded DNA; 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, said double-stranded DNA
produces an RNA transcription product in the presence of an
RNA polymerase, and said RNA transcription product is
subsequently used as the template for the cDNA synthesis
with said RNA-dependent DNA polymerase; said method is
characterized in that combinations of the first and second
primers are selected from the group consisting of

combinations (a)-(m):




25 fact that a base sequence of about 10 ner is adequate for ensuring
specificity of prinmer or probe to a target nucleic acid under relatively

| ow tenperature (preferably 41C) conditions. 11 Cctober 2005 -25- CLAI M5
1. A conbination of oligonucleotides for anplification of an RNA derived
fromthe pab gene, a gene elenent of 5 Mycobacterium tubercul osis, selected
fromthe group consisting of conbinations (a)-(m: Comiir@ttiobeF208% Second
Third A igonucl eoti ded i gonucl eoti deol i gonucl eoti de

(a) SEQ DNG 23SEQ DNO 29SEQ DNO: 35 (b) SEQ DNO: 23SEQ DNG: 29SEQ DNO 38

(c) SEQ DNG 27SEQ DNO 33SEQ DNO 40 (d) SEQ DNO 22SEQ DNO: 28SEQ DNG: 34

(e) SEQ DNG 23SEQ DNO 29SEQ DNO: 36 () SECQ) DNO 23SEQ DNO. 29SEQ DNO: 37

(g) SEQ DNO. 24SEQ DNO: 30SEQ DNG: 36 (h) SEQ DNO: 24SEQ DNG: 30SEQ DNG: 37

(1) SEQ DNG 25SEQ DNO 31SEQ DNO: 39 (j ) SEQ DNO: 26SEQ DNG: 32SEQ DNO 39

(k) SEQ DNC: 27SEQ DNO: 33SEQ DNO 39 (1) SEQ DNO 27SEQ DNO: 33SEQ DNG: 41

(m SEQ DNO 24SEQ DNO. 30SEQ DNO: 35 10 2. The conbi nati on of ol i gonucl eoti des

according tojclaim 1, wherein;sai g.;5econd and tdi.td eli,gonuclleoti des are
ol i gonucl eot & BEIHEPS flor DNA el ongation teaction. 15 3 A nethod for
anplifying pab gerie), a gene elsegentynoets Mycpbact exd mmybuwdser cul josi s, which
enpl oys an RNATTT (kL)J)CI ober 2005SEQ b 1029 S50 10 NO:38

(c) SEQ ID NO:33 SEQ ID NO:40

(d) SEQ ID NO:28 SEQ ID NO:34

(e) SEQ ID NO:29 SEQ ID NO:36

(£) SEQ ID NO:29 SEQ ID NO:37

(g) SEQ ID NO:30 SEQ ID NO:36

(h) SEQ ID NO:30 SEQ ID NO:37

(1) SEQ ID NO:31 SEQ ID NO:39

(3} SEQ ID NO:32 SEQ ID NO:39

(k) SEQ ID NO:33 SEQ ID NO:39

(1) SEQ ID NO:33 SEQ ID NO:41

(m) SEQ ID NO:30 SEQ ID NO:35

4. The method according to claim 3, wherein said RNA

amplification process is carried out in the presence of an
5 oligonucleotide probe capable of specifically binding to the
RNA transcription product resulting from said amplification
and labeled with an intercalator fluorescent pigment, and
changes in the fluorescent properties of the reaction
solution 1is measured, with the proviso that the labeled
10 oligonucleotide has a sequence different from those of said

first and second primers.

5. The method according to claim 4, characterized in that
said probe is designed so as to complementary bind to at

15 least a portion of the sequence of said RNA transcription




-26 anplification process, conprising the steps of: formng a cDNA with an
RNA- dependent DNA pol ynerase using a specific sequence of an RNA derived
fromsaid pab gene present in a sanple as a tenplate, with a first primer
havi ng a sequence 5 honol ogous to said specific sequence and a second
primer having a sequence conplenentary to said specific sequence, wherein
either the first or second priner has a sequence havi ng1{ Otéthé 2005/ ner ase
pronot er sequence added at its 5 - region, thereby produci ng an RNA- DNA
doubl e-strand; 10 digesting the RNA of said RNA-DNA doubl e-strand with

Ri bonucl ease Hto forma single-stranded DNA; and then formng a
doubl e- stranded DNA that includes the proymoter sequence al | owi ng
transcription of said specific sequence 6r an RNA conprising a sequence

"~ conplenentary to said specific 15 sequence with a DNA-dependent DNA

pol ymer ase usi i d {n -str enpl at e, id.
double-strandggg%%%L p?é%uggg g%u %tpgwéggﬁﬁg# ng%?% G%tégﬁgfﬁg 5Pesence
of an RNA polthabrafse sandatsisind vRRRe ta aegel eptfomapiotuist absensubsequent |y
used as the tenplate for the cDNA synthesis 20 with said RNA-dependent DNA
pol ynerase; said nethod is characterized in that conbinations of the first
and second pPimerYearietief eeteFr Fngmtehelaimup comsiastenyzed ircomsitnat i ons
(a)-(m: 115 Oshobeprd09as24 Gaphinad i 'rE§LP%| AerSecendpr LBRE; quous
(a) SEQ DNO: 29SEQ DNO: 35 (b) SEQ : 29SEQ DNO: 38 (¢) SEQ DNO: 33SEQ DNO: 40
(d) SEQ DNO: 288ETT D\O: 34'Y( & SECF DREAUSISES) BABESH 5 1S8R BRP: zl%EgZDN@: 37
(g) SEQ DNO: 308EQ DN@ir36 §&g e DAOnSIpQ: PNG. e reto.




(i) SEQ DNG: 31SEQ DNO: 39 (j ) SEQ DNO: 32SEQ DNO: 39 (k) SEQ DNO: 33SEQ DNO: 39

(1) SEQ DNO: 33SEQ DNO: 41 (nm) SEQ DNO: 30SEQ DNO 35 4. The nethod according to
claim3, wherein said RNA anplification process is carried out in the ’
presence of an 5 oligonucl eotide probe capable of specifically binding to
the RNA transcription product resulting fromsaid anplification and

| abeled with an intercal ator fluorescent pignment, and chiaQggber2008e
fluorescent properties of the reaction solution is neasured, with the
proviso that the |abeled 10 oligonucl eotide has a sequence different from
those of said first and second pri mEFSVEECE FHETRNGhod according to claim
4, characterizedliortTe80H STargopathen i s desi gned so as to conpl enentary

bind to at 15 | eas ' ; f i transcription 11
QOct ober 2005 -28 géEgﬁggﬁ%gﬁge?%éégfdﬁﬁggggggsgr%%gfgvggﬁéﬁges relative to

that of a situal'YorPifHer e d EBRpFE%x9%hation i s absent. 6. The met hod
according to claim4, characterized in that 5 said probe has a sequence

conprising at |eagf. 10 Lyptiiguous bases of any of the sequences |isted as
SEQ IDs. NO 42 to> hffqﬂ% or a sequence conplenmentary thereto. 11 Cctober

2005 SEQUENCE LI STING <110> TOSCH Cor poration <120> ol i gonucl eoti des and
Process for Detetédngt3 Mycobacterium tubercul osis <130> TYS-K851 <160> 43
<210> 1 <211> 21 <212> DNA

<210> 1

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> MP-1R

<400> 1
gtggtttcga gccacagcce g 21

<210> 2
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> MP-2R

<400> 2
ggggtagteg cgacagtacc g 21

<210> 3

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> MP-3R
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<213> Artificial Sequence <220> <223> MP-1R <400> 1 gtggtttcga gccacagccc ¢
<210> 2 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> M-2R
<400> 2 ggggtagtcg cgacagtacc g <210> 3 <211> 21 <212> DNA <213>
Artificial Sequence <220> <223> MP-3R 21 21 1/14 11 Cctober 2005 <400> 3
gggt agagca gcgtgctacc g <210> 4 <211> 22 <212> DNA <213> Artificial
Sequence <220> <223> MP-4R <400> 4 gat aggcgtc ggaggccccg1aDctsBeépP2005 <211>
21

<400> 3
gggtagageca gcgtgctace g 21

<210> 4

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> MP-4R

<400> 4
gataggcgtc ggaggcccca at 22

<210> 5

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> MP-5R

<400> 5
ttgtgcgegg ccatatcace t 21

<210> 6
<211> 20
<212> DNA

<213> Artificial Seguence

<220>
<223> MP-6R

<400> 6
gttcatcage cccttgtgceg 20

<210> 7
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<212> DNA <213> Artificial Sequence <220> <223> MP-5R <400> 5 ttgtgcgcgg
ccatatcacc t <210> 6 <211> 20 <212> DNA <213> Artificial Sequence <220>
<223> MP-6R <400> 6 gttcatcagc cccttgtgcg <210> 7 21 22 21 20 2/14 11

Cct ober 2005 <211> 20 <212> DNA <213> Artificial Sequence <220> <223>
MP- 7R <400> 7 tgtagttgac ctgctgagcg <210> 8 <211> 23 <212> DNA <213>
Artificial Sequence <220> <223> MP-8R <400> 8 11 October 2005

<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> MP-TR

<400> 7
tgtagttgac ctgctgagceg i : 20

<210> 8

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> MP-8R

<400> 8
cggaactace gecggtgcegyg gca 23

<210> 9

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> MP-9R

<400> 9

agaaggtgtc accggacccg 20

<210> 10

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
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cggaactacc gcggtgccgg gca <210> 9 <211> 20 <212> DNA <213> Artificial
Sequence <220> <223> MP-9R <400> 9 agaaggtgtc accggacccg <210> 10 <211> 20
<212> DNA <213> Artificial Sequence <220> 20 23 20 3/14 11 Cctober 2005
<223> MP-10R <400> 10 actgggtgaa caagaaggtg <210> 11 <211> 22 <212> DNA
<213> Artificial Sequence <220> <223> MP-11R <400> 11 cttgccccag ccctcgggat
ct <210> 12 <211> 20 <212> DNA <213> Artificial SequerqensdBer2005

<223> MP-10R

<400> 10
actgggtgaa caagaaggtg 20

<210> 11
<211> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> MP-11R

<400> 11
cttgcececcag ccctegggat ct 22

<210> 12

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> MP-12R

<400> 12

ggaagtcgac ggtggtgecg 20

<210> 13

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> MP-13R

<400> 13
tattgcctag ttgggcctceg 20
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<223> MP-12R <400> 12 ggaagtcgac ggtggtgccg <210> 13 <211> 20 <212> DNA
<213> Artificial Sequence <220> <223> MP-13R <400> 13 tattgcctag ttgggcctcg
20 22 20 20 4/ 14 11 Cctober 2005 <210> 14 <211> 22 <212> DNA <213> : :
Artificial Sequence <220> <223> MP-14R <400> 14 gtcgggcaac aagaaattgc ca
<210> 15 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> MP-15R

<400> 15 cggggttttc gatgcgaagc <210> 16 <211> 23 11 October 2005

<210> 14

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> MP-14R

<400> 14
gtcgggcaac aagaaattgce ca 22

<210> 15

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> MP-15R

<400> 15
cggggttttc gatgcgaagce 20

<210> 16

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> MP-16R

<400> 16
gtagttgatg atcgggtagec cgt 23

<210> 17
<211> 21
<212> DNA

<213> Artificial Sequence
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<212> DNA <213> Artificial Sequence <220> <223> MP-16R <400> 16 gtagttgatg
atcgggtagc cgt <210> 17 <211> 21 <212> DNA <213> Artificial Sequence 22
20 23 5/14 11 Cctober 2005 <220> <223> MP-17R <400> 17 cttttgccgg
ttgttgacga t <210> 18 <211> 20 <212> DNA <213> Artificial Sequence <220>
<223> MP- 18R <400> 18 ttgttgccgt cggtgatcgc <210> 19 <211> 23 <212> DNA
<213> Artificial Sequence <220> <223> MP-19R <400> 19 gopf egtduey 2aast cot cgc
gat

<220>
<223> MP-17R

<400> 17
cttttgececgg ttgttgacga t 21

<210> 18

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> MP-18R

<400> 18
ttgttgeccgt cggtgatcge 20

<210> 19

<211> 23

<212> DNA

<213> Artificial.Sequence

<220>
<223> MP-19R

<400> 19
ggctagctgg aaatcgtcge gat ‘ 23

<210> 20
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> MP-20R

<400> 20
ggtggtcaac gaggctagct g 21
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<210> 20 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> MP-20R
<400> 20 ggtggtcaac gaggctagct g 21 20 23 21 6/14 11 Cctober 2005 <210> 21
<211> 1326 <212> RNA <213> Mycobacterium tubercul osis <220> <223> St andard
RNA for Mycobacterium tubercul osis pab gene <400> 21 gacgccaagc gcggaaauug

aagagcacag aaagguaugg cgugaaaauu cguuugcaua 60 cgcuguuggc cguguugacc

gcugcgecge ugcugcuagc agcggcggge uguggcucga 120  aaccaccph@ctshssHPogscu
gaaacgggcg ccggcgccgg uacugucgcg acuacccccg 180 cgucgucgcc ggugacguug
gcggagaccg guagcacgcu gcucuacccg cuguucaacc 240 uguggggucc ggccuuucac
gagagguauc cgaacgucac gaucaccgcu cagggcaccg 300 guucuggugc cgggaucgcg
caggccgecg ccgggac@gw caacauuggg gccuccgacg 360 ccuaucuguc ggaaggugau
auggccgcge acaag g c é% ugaacauc gcgcuagcca 420 ucuccgcuca gcaggucaac
uacaaccugc ccggag gﬁé' 3agcaccuc aagcugaacg 480 gaaaaguccu ggcggccaug
uaccagggca ccaugtabadMdugggacgac ccgcagaucg 540 cugcgcucaa ccccggegug
aaccugcccg gcacegrpgwyepdecds ten capeaeutegi 00 acggguccgg ugacaccuuc
uuguucaccc aguaccuguc caagcaagau cccgagggcu 660 ggggcaaguc gcccggcuuc
ggcaccaccg ucgacuuccc ggcggugccg ggugcgcuug 720 gugagaacgg caacggcggce
auggugaccg guugeyr®ya gacaccgggc ugcguggccu 780 auaucggcau cagcuuccuc
gaccaggcca gucalsfgdstaadeadacoRs A6CeReBadt8A0um tuberculosis pab gene

<400> 21
gacgccaagce
cgeouguugge
aaccaccgag
cgucgucgce
ugugggguce
guucuggugc
ccuaucuguc
ucuccgcuca
gaaaaguccu
cugcgcucaa
acggguccgg
ggggcaaguc
gugagaacgg
auaucggcau
gcaauagcuc
gcuucgcauc
acggcuacce
ccaccgegea
cguuccucga
cguugaucge
gggccaucgg

cceggecauc

ggugcu

<210> 22
<211> 24
<212> DNA
<213>

gcggaaauug
cguguugacce
cgguucgccu
ggugacguug
ggccuuucac
cgggaucgeg
ggaaggugau
gcaggucaac
ggcggecaug
cceccggegug

ugacaccuuc
gcceggeuuc
caacggcggce
cagcuuccuc
uggcaauuuc
gaaaaccccg
gaucaucaac
gaccuugcag
ccagguucau
gacgauuucc
gcugcuuugce

cggugguugg

aagagcacag aaagguaugg cgugaaaauu

gcugcgecgce
gaaacgggcg
gcggagacceg
gagagguauc
caggccgecg
auggccgcgce
uacaaccugc
uaccagggea
aaccugcccg
uuguucacce
ggcaccaccg
auggugaccg
gaccaggcca
uuguugeceg
gcgaaccagg
uacgaguacg
gcauuucugc
uuccagecege
agcuagccuc
ggagcaugcu

gugggauagg

Artificial sequence

ugcugcuagce
ceggcgeegg
guagcacgcu
cgaacgucac
ccgggacggu
acaaggggcu
ccggagugag
ccaucaaaac
gcaccgcggu
aguaccuguc
ucgacuuccce
guugcgccega
gucaacgggg
acgcgcaaag
cgauuucgau
ccaucgucaa
acugggcgau
ugecgeccge
guugaccacc
ggcccgugece

ugcggugauc

7/14

ageggeggge
uacugucgceg
gcucuacccg
gaucaccgcu
caacauuggg
gaugaacauc
cgagcaccuc
cugggacgac
aguuccgcug
caagcaagau
ggcggugceeg
gacaccggge
acucggecgag
cauucaggcce
gaucgacggyg
caaccggcaa
caccgacggce
gguggugaag
acgcgacage
ggugaagucg

ccgeugeuug

cguuugcaua
uguggcucga
acuaccccecg
cuguucaacc
cagggcaccg
gccuccgacg
gcgcuageca
aagcugaacg
ccgcagaucg
caccgcuccyg
ccecgagggcu
ggugcgeugg
ugcguggcecu
gcccaacuag
gcggeggeug
ccegeccegg
aaggacgccg
aacaaggccu
uugucugacg
aaccuccguc
gcegegeugg

cgcuggucuu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960

1020
1080
1140
1200
1260
1320
1326



gcaauagcuc
gcuucgcauc
acggcuaccc
ccaccgcgca
cguuccucga
cguugaucgc
gggccaucgg
cccggecauc

ggugcu 1326 <271

Cct ober
<211> 24

sequence <220>

uggcaauuuc
gaaaaccccg
gaucaucaac
gaccuugcag
ccagguucau
gacgauuucc
gcugcuuugc
cggugguugg
2

uuguugcccg
gcgaaccagg
uacgaguacg
gcauuucugc
uuccagccgc
agcuagccuc
ggagcaugcu
gugggauagg
<211> 24

<212> DNA <213> Artificial
gat aggcgt ¢ ggaggcccca atgt <210> 24

acgcgcaaag
cgauuucgau
ccaucgucaa
acugggcgau
ugccgcccgce
guugaccacc
ggcccgugcec
ugcggugauc

gtggtttega gccacagcce gccg

<210> 23
<211> 24

<212> DNA
<213> Artificial sequence

<220>

<223> MP-4S

<400> 23

gataggcgtc ggaggcccca atgt

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

<220>
<223>

<400> 24

24
24
DNA

MP-6S

Artificial sequence

gttcatcage ceccttgtgeg cgge

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

<220>
<223>

<400> 25

25
24
DNA

MP-9S

Artificial sequence

agaaggtgtc accggacccg tegg

<211> 24

cauucaggcc
gaucgacggg
caaccggcaa
caccgacggc
gguggugaag
acgcgacagc
ggugaagucg
ccgcugcuug

<212> DNA <213> Artificial
2005 <228><232sMP- 1S <400> 22 gtggtttcga gccacagccc gccg <210> 23
sequence <220> <223> MP-4S <400> 23
<212> DNA <213> Artificial
2%P- 6S <400> 24 gttcatcagc cccttgtgeg cggce
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gcggcggecug 900
cccgecccgg 960
aaggccgccg 1020
aacaaggccu 1080
uuguuugacg 1140
apr O¢tsHE 200800
gccgcgcugg 1260
cgcuggucuu 1320
sequence 7/14 11

24

24

24

24



<210> 25 <211> 24 <212> DNA <213> Artificial sequence <220> <223> MP-9S
<400> 25 agaaggtgtc accggacccg tcgg 24 24 24 24 8/ 14 11 Cctober 2005 <210>
26 <211> 24 <212> DNA <213> Artificial sequence <220> <223> MP-12S <400>
26 ggaagtcgac ggtggtgccg aagc <210> 27 <211> 24 <212> DNA <213>
Artificial sequence <220> <223> MP-13S <400> 27 tattgcctag ttgggcctcg ccga
<210> 28 <211> 51 <212> DNA <213> Artificial sequence t2&wber 2005

<210> 26

<211> 24

<212> DNA

<213> Artificial sequence

<220>
<223> MP-12S

<400> 26
ggaagtcgac ggtggtgccg aagc 24

<210> 27

<211> 24

<212> DNA

<213> Artificial sequence

<220>
<223> MP-13S

<400> 27
tattgcctag ttgggccteg ccga 24

<210> 28

<211> 51

<212> DNA

<213> Artificial sequence

<220>
<223> MP-1F

<400> 28

aattctaata cgactcacta tagggagacg aaaccaccga gcggttcgee t 51

<210> 29

<211> 51

<212> DNA

<213> Artificial sequence

9/14




<223> MP-1F <400> 28 24 24 aattctaata cgactcacta tagggagacg aaaccaccga
gcggttcgeec t 51 <210> 29 <211> 51 <212> DNA <213> Artificial sequence
9/14 11 Cctober 2005 <220> <223> MP-4F <400> 29 aattctaata cgactcacta

t agggagaac gcctatctgt cggaaggtga t 51 <210> 30 <211> 51 <212> DNA <213>
Artificial sequence <220> <223> MP-6F <400> 30 aattctaata cgactcacta

t agggagact gatgaacatc gcgctagcca t 51 <210> 31 <211> 5111 Selober@DyH5<213>
Artificial sequence <220> <223> MP-9F <400> 31 aattctaata cgactcacta

t agggagaac accttcttgt tcacccagta ¢ 51 <210> 32 <211> 51 <212> DNA <213>

Artificial sequence
<220>

<223> MP-4F

<400> 29
aattctaata cgactcacta tagggagaac gcctatctgt cggaaggtga t 51

<210> 30

<211> 51

<212> DNA

<213> Artificial sequence

<220>
<223> MP-6F

<400> 30

aattctaata cgactcacta tagggagact gatgaacatc gcgctagcca t 51

<210> 31

<211> 51

<212> DNA

<213> Artificial sequence

<220>
<223> MP-9F

<400> 31

aattctaata cgactcacta tagggagaac accttcttgt tcacccagta c 51

<210> 32
<211> 51
<212> DNA

<213> Artificial sequence

<220>
<223> MP-12F

<400> 32
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<220> <223> MP-12F <400> 32 10/14 11 Cctober 2005 aattctaata cgactcacta

t agggagat ¢ gacttcccgg cggtgccggg t 51 <210> 33 <211> 51 <212> DNA <213>
Artificial sequence <220> <223> MP-13F <400> 33 aattctaata cgactcacta

t agggagat a ggcaat agct ctggcaattt c 51 <210> 34 <211> 21 <212> DNA <213>
Artificial sequence <220> <223> MP-3R <400> 34 gggtagagca gcgtgctacc g
<210> 35 <211> 20 <212> DNA <213> Artificial sequence 192@@ibed208d5MP- 9R
<400> 35 agaaggtgtc accggacccg <210> 36 <211> 20 <212> DNA 21 20

aattctaata cgactcacta tagggagatc gacttcccgg cggtgceggg t 51

<210> 33
<211> 51
<212> DNA

<213> Artificial sequence

<220>
<223> MP-13F

<400> 33
aattctaata cgactcacta tagggagata ggcaatagct ctggcaattt c 51

<210> 34
<211> 21
<212> DNA

<213> Artificial sequence

<220>
<223> MP-3R

<400> 34
gggtagagca gcgtgctacc g 21

<210> 35

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> MP-9R

<400> 35
agaaggtgtc accggacccg 20

<210> 36
<211> 20
<212> DNA
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11/14 11 Cctober 2005 <213> Artificial sequence <220> <223> MP-10R <400> 36
act gggt gaa caagaaggtg <210> 37 <211> 22 <212> DNA <213> Artifici al
sequence <220> <223> MP-11R <400> 37 cttgccccag ccctcgggat ct <210> 38
<211> 20 <212> DNA <213> Artificial sequence <220> <223> MP-12R <400> 38
ggaagt cgac ggtggtgccg <210> 39 <211> 23 <212> DNA <213> Artifici al
sequence <220> <223> MP-16R 20 22 20 12/ 14 <400> 39 gt agttt Qataber20089t agc
cgt

<213> Artificial sequence

<220>
<223> MP-10R

<400> 36
actgggtgaa caagaaggtg 20

<210> 37

<211> 22

<212> DNA

<213> Artificial sequence

<220>
<223> MP-11R

<400> 37
cttgccccag ccctegggat ct 22

<210> 38
<211> 20
<212> DNA

<213> Artificial sequence

<220>
<223> MP-12R

<400> 38
ggaagtcgac ggtggtgccg 20

<210> 39

<211> 23

<212> DNA

<213> Artificial sequence

<220>
<223> MP-16R




<210> 40 <211> 21 <212> DNA <213> Artificial sequence <220> <223> MP-17R
<400> 40 cttttgccgg ttgttgacga t <210> 41 <211> 21 <212> DNA <213>
Artificial sequence <220> <223> MP-20R <400> 41 ggtggtcaac gaggctagct g
<210> 42 <211> 20 <212> DNA <213> Artificial sequence <220> <223> YO Pab
1076- S- G <400> 42 tcgtagttga tgatcgggta <210> 43 <211> 20 11 COct ober 2005
23 21 21 20 13/14 11 Cctober 2005 <212> DNA <213> Arti fi1cli @ktobeq2e06e '

<400> 39
gtagttgatg atcgggtagc cgt 23

<210> 40

<211> 21

<212> DNA

<213> Artificial sequence

<220>
<223> MP-17R

<400> 40
cttttgcegg ttgttgacga t 21

<210> 41
<211> 21
<212> DNA

<213> Artificial sequence

<220>
<223> MP-20R

<400> 41
ggtggtcaac gaggctagct g 21

<210> 42

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> YO-Pab 1076-5-G

<400> 42
tcgtagttga tgatcgggta 20

<210> 43
<211> 20
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<220> <223> YO Pab 537-S-G <400> 43 gttgtagttg acctgctgag <210> 44 <211>
20 <212> DNA <213> Artificial sequence <220> <223> YO Pab 978-S- G <400> 44
ctgaatgctt tgcgcgtcgg 20 20 14/ 14 ’

11 October 2005

<212> DNA

<213> Artificial sequence

<220>
<223> YO-Pab 537-5-G

<400> 43
gttgtagttg acctgctgag 20

<210> 44

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> YO-Pab 978-5-G

<400> 44
ctgaatgectt tgcgecgtegg 20
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