Kekkaku Vol. 69, No. 12 773

R £

PCR # % H \ 7z Rifampicin i 5 #&% & ©
AEEHEICE T 5 K)E

XKE HFWH-H HE LW F 3
W B OCoeEm |o& % - NI A2
o oW oA et A F B F OH OB OH
"5 A B ¥ -8 A % R -# K MM
Bk i ok - H P
RIBACER LS 2 PRt

247 FE6HFE6 A 29 H
23 P64 8 A 31 H

EVALUATION FOR RAPID DETECTION OF RIFAMPICIN-RESISTANT
MYCOBACTERIUM TUBERCULOSIS BY POLYMERASE CHAIN
REACTION-SINGLE STRAND CONFORMATION
POLYMORPHISM

Hideaki OHNO * , Hironobu KOGA, Shigeru KOHNO, Yasuhito HIGASHIYAMA,
Yoshitsugu MIYAZAKI, Kazuhiko OGAWA, Katsunori YANAGIHARA,
Yoshihiro YAMAMOTO, Tetsuhiro NODA, Junko MIYAMOTO,

Atsuro HASHIMOTO, Kazunori TOMONO,

Mitsuo KAKU and Kohei HARA

(Received 29 June 1994/ Accepted 31 August 1994)

We evaluated usefulness of the rapid diagnostic method for detection of rifampicin
(RFP)—resistant Mycobacterium tuberculosis, which was based on polymerase chain
reaction. The MICs of RFP were measured for 38 clinical isolates of Mycobacterium
tuberculosis which were suspected to be RFP-resistant organisms, and 12 strains were
found to be resistant to RFP.

The PCR primers used were the same as those reported by Telenti et al, which were
targeting the RNA polymerase B subunit gene (rpoB). We confirmed that this gene was
possessed by all the strains tested. Eight strains out of the 12 strains with RFP-resistant
phenotype were demonstrated to have a point mutation or some alteration in the rpoB gene
on the basis of PCR-single strand conformation polymorphism (SSCP). Thus, the
sensitivity of our method was calculated as 67 %. In addition, we could not detect any
alterations in rpoB gene by all RFP—susceptible strains.

These results indicated that rapid detection of the RFP-resistant Mycobacterium
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tuberculosis was possible directly from clinical specimens by using PCR—SSCP technique.

Key words : Rifampicin—resistant Mycobac-
terium tuberculosis, RNA polymerase S
subunit, Point mutation, PCR—single strand

conformation polymorphism analysis

F—0—X:19 77 vy UatEEEZE RNA R
NV AS—¥ By Ta=y b, HERER, PCR-
SSCP

&

WEDDFHEYFICB T 2EMAISESIELL, &
BlEEHEEZRB U E LT, BB oRaREER
EITK T BBIETF LNV T OB RIBEESBER S-S
2H B, WHhTH, Saiki 6T & HHE I N7 poly-
merase chain reaction (PCR) 7P i3, AL#I75#E
EFOBIEEE L CREYNERRTHY, T0ohES:
FUH U e BTERYUE OB FRM, % Oiidk ThAZ
Sh, RO THIEHENTVWS, & ITHIKIEICS
WTid, PCREZHWVAZ EIcLVERESHLTL 1
~2 HTHREL S D, REROBEERE & ik U RSB
LV BERTOHRBERATH %,

L L—HT, #EKEOBHPEHICHEL T, K
JFE OFEFERZHERBE LTS 20013, EARES
NTWBI &L, RIETH 1~2:BRIDEEE LRI HIE
ZETH B, b LEMNEESNTORVIER T, A
M OBEREE S L RELATETH 5,

ZzZ THh 7B 13, PCR %S M L T rifampicin
(RFP) itz FoRsik 2TV, it o FH
EFEE LT, FEBEREOESOMBIRELRELTO

EHEABRT L 2O THET 5,
WELDUITHE
1. #EEHK

Rl b & OBLEMEZRIC B WO THERRE» S BEE N
BEEO > 5, RFPIIX L Tl EE LNz 38 #i%
HH U, il UTFay re—u) &L TRHKE
K=K H3TRy 2 WV 72,

2. PEERASEH

RFP (BB—83) 2HW7,

3. FHIRZ R

1) HikDFHE

2 (B D tween 80 £ &7H L 72 Middlebrook 7TH9
Broth (Middlebrook ADC Enrichment #%&%)
(DIFCO LABORATORIES, USA) T, fEfkE%
37°CITTH 1 BRREE L /e, IREE A MacFarland
0.5 (#710° CFU/ml IZHHX) 12785 & 5 IcHik & %

L7

2) HFIBRE

RFP %/DE® dimethyl sulfoxide IZ5E4 AR L
fotk, REZEREKEMZ TO0.125 pg/mi~1024 pg/ml
D 4D 2 HEHERETEFER L, Multiple Well
Plates (Round Bottom, CORNING 25850) i2, #&
50ul o9 Li, £, HikEonE LKk, Lidl)
OHEKEE SOulMATITPCITTHEE L, Lich->T
HEHN D IHIREE 1 0. 063 g/ mlI~512 ug/ml D 14 Bxfg
E 5T,

3H E

REEBAMKZ THEE 0B v - 2HEL, &
HIBERIM ORI+ REORE 2D 1R THEZ
1o, BAEEHIEEE (MIC) %RE Lk, HER
ZNEFND well ITBITIEOREBIRH AT Y b o —
D well & H#4 3 L[EIMIC, HBEE CRRICE-T
17270

4. DNA Hhithik

INIEEH B R L AEMEEE X 0 1/2 OeER
B (BEELLTH1I0mg BE) oEAEHRILL, 500
1l @ TE buffer Io/FEs &, Bk X CHBEIREN%
fT-7o IKIT, lysozyme & proteinase K 2\ g'h
bRKBES Img/mlE3L5IIMA, zhzh
TCHBLUVB0°CT, 0NBLUINMHEELI, Z
D% phenol/chloroform MEEICT DNA Z#fithL,
ethanol JEEA1T - 72#%, 200 £l @ TE buffer IZFHF
Hsg, oo 10ng % PCR AL 1,

5. PCR %

1) fEMERED72» D PCR

Sjobring 52 M L1, M. tuberculosis @ 38
kDa %[ (protein antigen b, Pab) 23— F9 %:i&
ETEBREMCHIBT 2 751 v —2HL, TTIHE
L HEEPY 12k PCR &MET L 7o 155 N7 HEIREE
¥x, 2%7He—x4 v (SEAKEM ME agarose,
FMC BioProducts) WEXUKEI%, ethidium bro-
mide ZEITE D 419bp DN Y N &L THERE L 72,

2) RFP MEEEED 2% D PCR

Telenti 5 °® D& & 3 FEHE O RNA poly-
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merase 8 subunit %2 — F3 2 8{&F (rpoB) =%
-7y r& L, ZOFD 15Tbp 2HEET 2774
< — (EHEEF]IE 5 -TGCACGTCGCGGACCTCC
-3, 5 -TCGCCGCGATCAAGGAGT-3") = DNA
synthesizer (Model 380B, Applied Bio systems)
KT LTze PCR D53, annealing DOEE%
55°C I ZE T L 72 LISL W Ailge L 7o ikic HE Ude, SEHREE
Wiz 2 %7 o — 2 VNESIKEIRIC, ethidium
bromide fuc £ b 157bp O/ FEMERL 72,

S icHiEs i DNA 7 57 4 ¥ A® point
mutation 2T 5 2dic, NEOHFED LT
PCR-single strand conformation polymorphysm
(SSCP) HE#MifTL 120 HFLD 754 v— D5 K%,
[y—*P] ATP (370 MBq/ml, PB10168, Amersham)
TR L, MES5ul o PCRKIGKE (50 mM KCl,
10mM Tris—HCI, 1.5mM MgCl,, 100 z#g/ml
gelatin, 400 M dANTP, 5uM each Rl-labeling
primer, 0.13U Taq polymerase, 1pul template
DNA) T, denaturation 94°C 14>fif]l, annealing
55°C 1438, extention 72°C 1 /EDEMICT ther-
mal cycler (Perkin—Elmer Cetus) %M\ PCR %
40 cycle HifT L 720

Z O%IIEEY % loading buffer (95% deionized
formamide, 0.05% bromophenol blue, 0.05%
xylene cyanol FF, 20 mM EDTA) T 100 f5ic 7R
Ltztk, 0ulzilo~ts/aFa—7icBL, 9~
100°C T 10 S Ic Al Lico Toho 3ul %6
%BRYTIZIVNLT IR VHNTERKE (6 WITTHS
i) L, #0BA—MI VX574 —ITTNNVYED
MELZHRELT, SNV FOBHEEa Yy bo—Elh
B L7

¥ xR

1. AR

FEKGHE 38 BRicXtd 5 RFP @ MIC {2 RIEEL, =0
R % Fig. 1 1<k L7z, RFP it 0B # 13 —Hric
50 ug/ml U EOBECTRENSRDONIGEALEN
TW5 1, SEOKRTTIE 64 pg/ml LI EOERETH
BOED S O AR & HIE Lo

Mt B & 38 kkrh 124k TdH v, 512 ug/mlLlEDE
SR L b DI 6 kkA S,

2. Pab & U rpoB Bz TFOKRH

LalkE & i 38 MROTIEEE 12, 3 NT Pab #i{s T
*HTBHIEEPCRICTHREL, HBETHZILE
AFEA L 72 F /o Fig. 2R Lick i, 38HkIXTIC
BWVT 157Tbp DN v KBRS N, rpoB&EEFOR
BkIZA SN - T,

775

MIC (ug/mli)
> o o
512 «e 00
- oo o _ Mutant strains
- e © in rpoB gene
64 . Resistant
T e o o o | Susceptible
- .
8.0 .
- . L]
1.0+ .
i eeceecoe
0.1257 T
n=38

Fig. 1
lity and Genetic Alteration

Relationship between Drug-—susceptibi-
Point mutation was suspected in 8 strains (8/12=67 %) of

RFP-resistant M. tuberculosis.
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Fig. 2 Detection of RNA Polymerase 8 Subunit
Gene of M. tuberculosis by PCR

Agarose gel electrophoresis, and ethidium bromide stain.
M : pHY marker. C : control (M. tuberculosis H3TRv)
Lane 1, 2, 6, 7, 8, 9 : RFP—resistant strain.

Lane 3, 4, 5 : RFP—susceptible strain.

3. PCR-SSCP #*ic& % rpoB #fzFH®D point
mutation O#H

Fig. 3 ic PCR—-SSCP #ic & % point mutation ®
BB %R L 72o PCR—SSCP i o I % fij Bl iz k-~
3 &, BiFoEREAS) LK point mutation 7%
EDRRERNBELCTD, DNADBTAPEDO L XIZZD
EREGBIRECLEL G R > TRBY, THo—
2 VNBSIKENIC TOEROERMIFIETE RV, L
L, DNA %= 1 A EES® 5 &, ZoEERSI
RIS — A DNA ORRIBEEERT 5, Lichi-
TERVPEAETNESREE I bE(LEN, ®) T2
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The mobility of
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Fig. 3 Detection of RFP resistant M. tuberculosis by PCR—-SSCP

Lane 1, 6, 7, 8, 9, 10, 12, 13 : RFP—resistant strain.
Lane 2, 3, 4, 5, 11 : RFP—susceptible strain.
C : control (M. tuberculosis H3TRv)

YVT I RSO LD BHRREOE VIV THEET 5 &
EROBWVDNAHEHE IHEICXETEZLEVS D
TH5",

kBN 13 PCR EMI® DNA B—AHicEshT
WAk, A— b3V AT 57 4 —BICKREINB NV
F O3, extra band OFEMNITT MITEE 2 KD/~
vIRELTHRIN S, 2L ZE Fig. 3 T lane 6, 7,
10D~y F%2ABE, lane 6 TE2D2D 757 4% b
OBHESLTLREBSaI Y b —-LEESTED,
lane 7T TR 22D 7 5 7 A v bEOFE#E»a Y o —
VOZNICHLBERL TWBDHbHH 5%,

¥7: lanel0 TRHASHITI Y bo— itk LTH
FENEL->TLE08bMD, gene WO point
mutation BREE N7z, £/ lane 8, 12, 13 T 1
KDY FLHABEDLNBOH, Thid2 >0—AKEY
DNA OBEENBERICE L >, bBVIRIEFIC
L EEZ ORI, LhLLWThicL TS, o
Yo — VRS B BB L T IMENRED S
" il pa

Ihs 6k S RFP MR TH - 7243, lane
113 RFPMMMTH B icbdb 59, DNA OFH)
Biravybto—-wERUTH -1, —F, RFP ESZH
it Tid, $XTOH%KTDNA OBBEIZI ~ +
o—)WERLUTH -7,

VI LoFERD»S, rpoB Bz TFROERMREI N
iz 8kRICED B h, FDTXTOMKH RFP fiEHkT
b -1 (Fig.1)o L7 - TRk 5 2 ZE RO
EHIB67T% (8/12) TH o1,

z ES

PCR &% H W 7o fEIEOZWICBI L T3, &k
O EPCEHFEMNBEA T, YBHED MIYAZAKI 5 b4
R TEREOHER2TTICHE LAY, Lo L, &k

HOEFEZHEREIC>VWTIE, EROL D ICHDREE
ENTWVWEZ EBBERNT, SSIEBREVIEL
BB E S 5, —F4, EKEOEANICTT 2 Mt
B, MEBETFOREGERL VRSN TET,
3 TIc RFP 24 % T isoniazid (INH)®® %, stre-
ptomycin (SM)'? 75 &icxd B M tE#E i F oM tEDS
MESNTOBH, REBRKICGHENSETITEE-
TRWEWL,

AEFLtc B, PCR #:% HW/ic RFP MEREKE O
AR B 2 G 21TV, BRIISE RS T
EBEDEILERITL 72, EKE D RFP ioxtd M
{LDOFITZ, rpoBEFHOEARLERICL S RNA
polymerase B subunit #E&EDE(LHEET, Telenti
5T TR DBRETOEERTIEZHS»ICL, —HD
SRR T ORI »OESEE D point mutation DFLE
%?ﬁ% Lf:ﬁ)ﬁ)o

AEfL 7z b O TR, MHEKDIC point mutation
PREBINIRDEDBEEIL67T%TH 71205 90%
LI EomtEs C o hkcRIHTE LT 28EY &
Hb, COLIIHHEDEVHEULZERIZIAS LTI
LW, FHENLEE &20viESELIDAHKE L
ik, $HbBEAICBY 3 RFP MHtkicB LTI,
RFP fitt#(ticBi4 5 rpoB WO point mutation %
BUWHETEIMRMOLDERD, 4RO PCR OEERLL
DAFICHFIE L AfEE b E A Sh B,

FHEE LTREVEAS D, rpoB RICEEDH
A (3%) PRE (4%) 15d->1-LOHE 45
N3, bhbhAMAEER L7 primer I & 0 iR
hi: PCRE®IX, $§XT157Tbp D& IAHICEESH
o, TNODERRB UL -EEZOND, 5T
NSO >VWTIE, primer Z#{ZFAOMMOE LS
KHRELID, EBRICPCREYIOY -y vy
IZ& b, point mutation DAL ZHEEL, 73/ BL
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NVTOELAERFNT AL LERETDH S, 12 pomt
mutation UA DFAPKEL EOEROER, 51
HAET A U ADKRTOMEST &EEMHERL, ;bﬁﬂ
O EMEE I RFP MR AR TE 3 X 57 primer
OHREERFNTEFETH 5,

7z, PERIEIC X BMTMERE OHIERR 345 E ORES
KB ERIITEESRTTH 5, TOMAICBEL TE,
1 B E OHFHIRZIER A 1< TS EED N IR EINEE L,
MERZHREICHLUHEET>7cc), BohikE
ERIEHETZIHDLEEZ B,

—7%, &S Lk PCR—SSCP #1d, Orita 5
kBT E N, #IZTD point mutation %
4 AEMPHNRHETHD, TTIRT = =7 b VREEY
EOBZTFRES, BIGEETHOLEROBRMY
BERIEHENTWS, SEIOFLEORFTTHZDH
ML RENTD, TOHEEZHOTORBRETER
WIS BT AR I B ETE S, SROH I
RHEDORES &S BETH B,

AEOBETR, TRENEROPE XD P PREDL -
72bDD, 70 %DHRT RFP itk ERHTE
T &3, FERICEERRA D O BB RFP iR % duE
KRS B2 EMTARETH B T &R NI, SR
BRRATORE &, HEBREYE %MV 72 PCR-
SSCP IV T HbHETRI LTV FETH 5,

.
]

i

SEbnbhid, PCREEZHV K RFP iHEFHZE
O HGHE R I D TGS U 7R R, MR 12 Bk 8
HTBEES D, K70 B0®SCOLFETRITE S
TEMHBA L, AE DICHE S EELERETL, B
PRIAED & DFERLER DR & ATk D HIRE % J R T
IR ICHETT C & 2 ik a2 TS 6 H8tTH %,

Bt £33

KRB & 12 » TREGE % 535 L TRV B E AT
RIFmbE, ENEERE RERZZBERE BXU
BERBER TR ORI HBH Vo LET,

BE, RRXOBERR, 569 HBEAEKRERRE
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