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DETECTION OF RIFAMPICIN—RESISTANT STRAINS OF MYCOBACTERIUM
TUBERCULOSIS BY A NON—RADIOACTIVE PCR—SSCP METHOD
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PCR—SSCP method to detect genetic mutations in rpoB gene as a marker of rifampi-
cin-resistance was developed by Telenti et al., and we have modified it applying non-
radioactive PhastSystem for more practical use in the detection of rifampicin-resistance
of Mycobacterium tuberculosis. ;

PCR products amplified with the primers specific to rpoB gene using extracted DNA
from 89 strains of M. tuberculosis were sequenced and the amino acid sequences were

* From the Department of Bacteriology, National Institute of Health, 1-23-1 Toyama,
Shinjuku-ku, Tokyo 162 Japan.
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morphism was determined by the PhastSystem. The bands were stained by silver staining.
Among 89 strains of M. tuberculosis, 43 were confirmed as rifampicin-resistant (RFP")
and 46 were rifampicin-sensitive (RFP®) by the culture on the drug-containing media. All
of the 43 RFP’ strains had one or more mutations in the DNA sequence of rpoB gene, while
none of the RFP® strains had such mutations. However, by PCR—SSCP, only 20 out of 43
RFP" strains showed clear differences in the band pattern of electrophoresis from that
of RFP® strains. Other 23 RFP' strains had only slight differences in the band pattern of
the PCR—SSCP from that of RFPS strains. But it was noticed that the main bands of RFP"
strains were distinguishable from the main bands of RFP*® strains even their patterns were
similar. Thus, it is possible to apply a non-radioactive PCR—SSCP for the detection of

rifampicin resistance of M. tuberculosis with further improvement of the condition of gel
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electrophoresis or staining techniques.
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FEATT R ROEIR BRI Tl S N7z BRIR T ME T O FH8ORR 2
Fvatz, BEREBROERBZE, TN TEAESEER
B Ay bVERH (BREEESE) 2HV, fERICLIA -
T2HEETHE L.

RFP BHHEI 1 %/ 2 ~ 3 BEREZ, R
FP ittt ® 12, RFP50xg/ml &4 1 %/NIIkE# 3 H
o o AR A

2. DNA o

R DNA X, /NI O 1 HEF 2Ty
RY PV 7F 22— TR TREREEK Lml 1I28E L 12,000
[#E 5 S RO, o7 b2 BiiEz
SEEY KL%, kiEE Yo7 1 F—¥K (Img/ml)
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8.0) 400412 E L 3TC1IEM KIS 37z, TR



1996 4 8 A

SDS % #KIEEE 1 %20, 60°C 2 Bei RUL S ¥ 721%,
T/ =N/ 7aukVAaE T — )ik,
%, WREEKS0u [ IZER L7, BXZ50ng ® DNA
% PCRICAW2Y, BRSHBREIL, 1 HEHEOEM%E
10mM Tris - HCl —1mM EDTA — 1 % TritonX
100 A& (pH8.0) 1007 12 %&&H100°C 305 N2k,

WHI%, 12,000M #1050 ME-Lo8 L2 BiE 3 wl %
PCR ICHWz,

3. PCR

PCREH—<nNH# 425~ (HRYV 2 X714 v I R)
ERVWTT o2, 7O A THOMHMER) X5 —¥EH
Wy, USRI FAEIERICHE - 728, ISR, BE
50ul A7z, #3 DNA &, Telenti &2%#HE® L
72794 <—TR—8 (5 —TGCACGTCGCGGACCT
CCA-3), TR—9 (5"—TCGCCGCGATCAAGG
AGT—-8") v, BEHUCTI 7H, 7=V 7
55C 2471, DNA OART2TC 1 5HOZ&MT30H A 2
NOBIELRIThYE, 2% 7 Vo — ABRKEBHRIF VY
LA7OYA FEEIZE 5T 15Tbp DN F 2 FERE,
PCR—SSCP #1T» 72, Williams &4#%&E"” Lz
54 < — Rif—1 (5" —CAGACGTTGATCAACAT
CCG—3"), Rif—2 (5" —TACGGCGTTTCGATG
AAC—3") 2Hw, BEMUCIHHE, 7= 7
60C 2 47#, DNA OART2C 1 5 MOS0 1 7
VOHIRZIThE, 2% 70— ABRIKE, =FTv
L7 A FYfiZ X - T305bp DN FEMERE, ¥ —
TV A% L7, 72, M. tuberculosis H3TRv O
rpoB D¥EFHEF| L Y sense 754 v —YR—1 (5" —
AGTTCTTCGGCACCAGCCA—3’), antisense 7
54<—YR—2 (5 —CTCACGTGACAGACCGCC—
3), YR—3 (5’—~GGCACGCTCACGTGACAGA—
3’) %i%EIL PCR—SSCP % %M L7z, B4R AIZPC
R #1E DNA X, 794 ~v—YR—-1, YR-2 % Hw
7BIId112bp T T4 % — YR—1, YR-3 2R 5
& 119bp DA AHHEIF & N7z,

4. PCR—SSCP

794 ~<—TR—8, TR—9 % i\ T#IEL 7% PCR
EW 1 p CHEROEME (5% VAT I F, 20mM
EDTA, 0.06% 707/ —=)V7—, 0.06%F> L
VYT =) Bz, BAELITTS SHMAKED
12Kk& L 1 R0 DNA & L7,

PhastGel homogeneous 12.5 38 X U PhastGel
native buffer strips % F\:7: PhastSystem D&
VKENC & D, 148 PCR EW (0.3x1~0.5¢1) %5
L7zo BB % HMT 2 R0IC PhastGel O/ Ik EY % 17\,
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ZD% 30 SEOARKB AERL 72, NY FOREI
PhastGel Silver Stain Kit % H >, Phast System
Development Technique (2> TEREEEIT o 72,
PhastSystem O##1x, V3" 11d Pharmacia Biote-
ch #8884 Hwi-,

5. rpoBOBGFY—r U A
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(P/N 401150, Applied Biosystems Japan) f#H
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2iTol2, Tabb, 794 ~v—Rif-1, Rif—-2 2 H
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tion Kit (73R &H) 2HVTHERLZDO
%7V —PFDNA LL, 7747 —Rif-1 5\
ERif-2 2 HVTH v F ORRICHEVRUSEZ AR L 72,
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CetusCo.) %\, 96C15%, 50C 1#, 60T 4 7
FLHAINELBHA 7 VT, RUSEIERITH 5
ddNTP 2 4 o EIBRERE Lz, V-7V AR
BRTHRT =N/ Z7auafVail, ¥ — ik
BICE ) RESOHEABRERIBRLA, KBz o —
T4 TNy 77— (50mM EDTA & A 4~ fbdv
AT IF1:6RAW) ICHEML, 373 A DNA Se-
quencing System (Applied Biosystems Japan) IZ
TERKE, 7— 7 DT EITo72,

& g

1. PCR-SSCP (2 & 5 RFP MHBEOESKE) S — >

PhastSystem 2 & 2 5 kB %, PhastSystem
Development Technique 2%t o T EE L 1 A8
DNA O EfTo72bDER LIRT, F1L—23,
HARXR =N —THoH, BBZILOLHEZE LIz, &
FWDNY Fix, dsDNA T157Tbp DN FTH 5B, 603
DRI 3ADONY FHER LNz, 2 RIT16TIEE
®D ssDNA T, 1 RIZ58E L7 ssDNA O — A H#E
ALY FTHD, RFPBREZUHETH S M. tuber-
culosis H3TRv i, 21—, M. bovis BCG-Tokyo
i, 8L —rThb, RFP IR, #£3L—2
LETL—VETTHILIPRZIERD/NY — ¥ LEND
HrbN7z,

2. PCR—SSCP 2 & % RFP it E DR E

WA SRR AR D & CHR S BERR O EH8IRRIC D
WTHIB L72 & 9 12 PCR—SSCP %47\ RFP MHH®
DR ERART, TOHKEEERIZTRT, PCR—SSCP
W& BHIED, BRIBRZIUERROGERE—BELIHDE,
668k TH o7z, RFP KEZMHE X468 T, xHERE L M.
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1 Marker
2 H37Rv
3 R-H37Rv (232C—T)

4 19-34 (232C—T)

5 83 (248C—T)
3
60 6 271 (232¢—G)
7 H256 (248 C—T)
34
281 8 BCG
194
118
72

EFIEZHT R b S R R R R R S

1 PhastSystem 24 %754 <v—TR—-8, TR-9 % W/ HEHKED
PCR—SSCP DERKE/ ¥y — >

L—r1:<—%—, 2 :&2HiEkk 3~7 : RFRiMHE, 8 : BCG—Tokyoo
() iZrpoBOERERMEBEZRT, Sid RFP BEZM, RIIWMMEERT,

F RERHOEAEZMRABRLE PCR—SSCP HIEHR & DLEB XL U rpoB DER LR

E.coli 511-533 |26 24

3 = —_
FARSZME  PCR=SSCP ww wbmo rpoB BREE 35 poB0T7 I /B WK

BRI E H] E ERAE

& & 46 46

fiif 4 it 20 203A—G Aspbl16—>Gly 2
232C—A, 233A—G Hisb26—Ser 1
232C—T Hisb26—Tyr 8
232C—G His526—Asp 7
242G—~A Argb529—>Gln 1
248C—G Serb531—Trp 1

iRt &S 23 194A—T GIn513—Leu 1
202G—T Asp516—>Tyr 1
203A—T Aspbl6—>Val 1
232C—A His526—Asn 1
233A—G Hisb26—Arg 1
248C—T Serb31—Leu 15
248C—T, 376T—C Serb31—Leu 1
341A—C, 347C—T 1
355C—A 1

tuberculosis H3TRv DERikEI/ Sy — v L —F L7z, b DIF20Kk, HIETELdolzdDH28%kdDH o 72,
ER AR ECRE RHEL L7z RFP MR I1243%ka 3. RFP i H rpoB DIEHEEFIZE R E
72%%, PCR—SSCP CTEAIMME TH 5 LHETE % 3 H DNA 2754 <v— TR—8, TR—9 & hLEw
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Pro Leu Val [/
ICCG CTA GTC Delet
E. col 511
190 200 210

Leu Ser GIln Phe Met Asp GIln Asn Asn Pro Leu Ser Gly Leu Thr
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Pro
CCC
Arg
CGC
Asn
AAC
Gln
CAG
ASP
CAG
Pro

Leu Tyr
TTG TAC CCG

His Lys Arg Arg Leu Ser Ala Leu 533
220 230 240 250

M.tuberculosis CTG AGC CAA TTC ATG GAC CAG AAC AAC CCG CTG TCG GGG TTG ACC CAC AAG CGC CGA CTG TCG GCG CTG

Leu Tyr
CTA TAC
—]
Val

(aid
Gly
GGC
Glu
GAA

R 1 5

Asn Gln Leu
AAC CAA TTG
Tyr Trp
TAC TGG
Asp Gly
GAC GGG

Arg
CGC
21 1 20

X2 Telenti 50 (L) LFEES (TB) HEH rpoB DERMEB O LB

BB HIET 5774~ — Rif—1, Rif—2 # W
EL7- PCREWDS — 2 TV A%FF\, Telenti 5 A%
i LR H rpoB OEHRE187-255 (KIBEH 7 3
J BRFR AT B 511 533D BRI HY) LB L 2R E
21T°F, Bt RFP MR ASRO D b, ZDHE
BICEREPH o720 DIHAIED Y, 1 IFEER R L
TV b DH3THE, 2 AEREZREIL T/ b 03
BMdol, T/, TOEBOERII1 A (4U8C—T;
Ser = Leu) THAENTHICESIZI AT (36T —C;
Ser = Pro) &2 #FTOEREZRI LTV 001
Hotz, MU, 2HRITZOFRICERS 2L, Tzl
AEF (355 C— A ; Pro— Thr) ZEZEI LT/
DA 1R, 248 (341 A — C; Glu— Ala, 347C —
T; Pro—Leu) ZE%#EI LTV 0 1 Hkdbor,

4. rpoB DER L PCR—SSCP i2 & 5 RFP Wit tEH#
Rt
PCR—SSCP 2 L 2 HERR & rpoB DER % LK
ThE, BRUBVFRLTH-oTOEROMTIZLD,
BIRIE232C—>T L248C—>T DX R TH - T
b PCR-SSCP TidEMH & HIE ShaBHENH o172,

% £

Telenti 51, #EBED rpoBD Y — 2 TV A %47
v, #P ZHW2PCR-SSCP #ic & A4 — b5 U4 7
FTTA = Lo THRIETEREHRELTWSEY, Lal,

rpoBNDY =y LY ARATo2), BHEHINV LT T
4w —%f) FEE, —ROBRRES CHEISET
ELHETIE RV, ZCTHESDIIVFTAIV VN=T%
fEbwy flzHEBBEETCINNVLAETIAY—%H
7z PCR—SSCP E&#HiEL T3,

bhvbhid, $EEI2X > T DNA 235 Ph-
astSystem # H\ 7z, ZDKEE, PCR %% 2 KM T
HEREBLZENTE, RBOFM, BRikE, Sie
DETEFEBL SN T CHEEICBETH L, T/,
SSCPEEICE > TRHIDEETHLREEHRICOEN, B
BMSFEFICL Y, L L, EFMERERANRY MV
B dk VAN L ) RFPTM4HE & HE
EN#RTHo>TH, PCR—SSCP ® PhastSystem
WX BERIKE) Y — Vi, BREEE IV %
L BRRDT A3 BRH 23 KR A BNz, THEENDSRTH —
BTEWYDNREINY — & EE L2729 T, Telenti
DX HIT, TR & EZHR % XEICEXTEKIKE
L, WKEDEEMEZ LA L THET LD o LRHEIE EAS
20 Lk, LaL, FHEREOERKRZEIISEDH»
LoD THZTRRLSHELR,

B 2 1R L 72 SO W R IS W ICER % b Ok
R, RLIRLZEHIC, ERMEIFALTHoTIE
HoftFIcLy, WHERTHo>TH PCR-SSCP TiE,
BEURBELOBZRKEIO/ Y - LB L, HIC,
28C BT ICE D> TV A GEIIRZTHEMUD /(Y —
LI ENbholz, 62, YR—1, YR—2 Bk
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OYR-1, YR-3D 28D T I 4 ~v—%HTPCR—
SSCP #EM L2 TR—8, TR ICTXHDOH» %
o RIEFBICRA O ol (F—FRET),

EREROMIR L LTSNz PCR-SSCP #ED
KE Xy — i, WELTEDNA 7T A FORE
EEFNIKIE L, ssDNA D& D55 3 REEITRBIS&
L o TEILT B Y, &5ICEEMRKBIEHORE I
IVHEEBFS T BERFRTH S,

Telenti 51, HEHEBED rpoB DY — 7 LY ZA%ITV,
FTRTOERIZ, KBHEO7 I/ BEREFEFH11-53312
HYF 2 FEBICHE L, RFP iMER66MF 648k A3 D
FEBROWIZ I AFFOEREZRI LTz tHELTY
%90 F7- Williams (3 RFP it H 094 % 4% Z D
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(UHG) BIZEYBRINTEBEE->Tw5 (Personal
communication),

bbNOBELY KBREICHELT L7 I BEREARS
T#T &, RFP MHUEKESHKRD I b, 73/ Bk
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B OEROTHICER LB LTz, /2, 1 H
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(Sersu — Pro) 2 WOERARI LTV b O
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THb,

¥ & ¥
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B % BAa 7, REREBIRRD ) b BT DA R Z MERER
& PCR—SSCP HIERRI—HK L7 b DIF668TH o

B BETLE B 85

72 RFP WML, 43420k HRIBTE 72, BRI
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