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[Abstract] Objective To elucidate the characters of rpoB mutation in rifampin-resistant clinical
isolates of Mycobacterium tuberculosis. Methods 286 bp DNA fragment of rpoB gene including 81 bp
code region (rifampin resistance deteremination region, RRDR) was analyzed by PCR-single-strand
conformation polymorphism(SSCP). The 286 bp DNA fragment of each strain which had been proved to
have mutation by PCR-SSCP was then sequenced. 110 strains of M. tuberculosis, including 73 rifampin-
resistant strains, 11 rifampin-susceptible drug-resistant strains and 26 drug-susceptible strains were studied.
Results 47 rifampin-resistant strains were detected to have mutations by PCR-SSCP method. 76.6%
rifampin-resistant strains showed that rpoB gene was carrying single point mutation analyzed by direct
sequencing technique, which mainly located at 531-Ser(61.1% ) and 526-His (25.0% ). The combined
mutation rate was 23.4% . In addition, 2 rifampin-susceptible drug-resistant strains and 1 drug-susceptible
strain were mutated, detected by PCR-SSCP method. Sequencing results showed that the mutations located
at 511-Leu, 526-His and 535-Pro. Conclusion Mutations in the 81 bp RRDR of rpoB were the main
reasons of M. tuberculosis resistant to rifampin. 531-Ser and 526-His were the most common positions of
mutations.
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RFP R BB ST P EERN —KEGY, B
38 ,90 % K RFP it 24 B bk 7] i %ok 5% A8 Bk (INH) fief
7, S RFP B AR 1R 2>, B A ) A 48 - it 25 1
A] YE Ky it 2 24 45 % 5% (multidrug-resistant TB, MDR
TB) iR ED o BT W, FIAEF 4 FHUH BB
BRLAMEE HERBHRERN T EEESER
43 B0 T Tt 24 % I R G 0 A e B R B AT I TR S
BPEATEMMNAME. AR ETEREX
RO E MR, RAPCR- B #W R 2K
(SSCP) 77 ¥ i 25 45 % o BT B8 ) 4 F o 24 A0 56
H (rpoB) ) RAE#K, B — 5 X KM rpoB H
HEH#ETHF, o RET RS U EARESE S
BT B A48 i 25 P10 R 25 4 4 F 2 =G, MBS
TE A TR ] PR T B R T 2 A O ik R AR I
B,
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LEHKE SR ETFEREEHK Hy Ry
BEYPEAREYRBEER. 110 RGBS EFE
16 PR 43 B85 k359 38 UR 48 M 7 IR S B, 4 BE BRI
2004 £ 1-12 B H P& BT ol 25 4 SUR vk
26 ¥k, BB 2Rk 11 8k, 48 F i 2 4k 73 Bk,
¥WhEmAtk. HEEEERAEZRRIRAELN
BHETHAETES SR BHEE ARERRA
BACTEC™ MGIT™ 960 4 & 3t 2 43 & #F B 5% 5
KEHHAGEHITRI(ER 1),

R FEIBATEABHRGERW SR

HH FE RE 2B #8

ks wOF B T X
25k (84 #)

FIAE M 258k (73 #%) 38 R R R R
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2. ¥FE RN :Tag DNA B4R .ANTP W H %
EEYTRAF,GoldView™ DNA e H FEH
B o

3. 405 DNA M) & BUE L F LI R B 3¢
AR RIFHESE—BEIFEER T500 pl TE(pH &

8.3) EMERES R LR EHREAKBEE IR
F TE &, ¥ K15 min, FEE L, R EBFEH.

4. 519 RS ER:IYHEEEAR S B
EW S8 P1 5-CAG GAC GTG GAG GCG ATC
ACA-3'; F#5I4 P2 5'-CCG ACA GCG AGC CGA
TCA GAC-3', B[ §"3¥ rpoB 3 H M &81 bpFliETF
i 25 8 € X (RRDR) #9286 bp i B, K25 pl PCR
Rk F&, o3 #EHR DNA Spl. 1.5 mmol/L
MgCl, 0.2 mmol/L dNTP, £ T #5#% 15 pmolf
1.5 U Taqg DNA B, PCR & B &/ BiZ #E 94C
10 min;fE ¥ 94C 1 min,63.3C 1 min,72T 90 s,
3t 30 MBI ; &5 A 72°C 10 min, 7E 2% HARKE
BRI Ik AW PCR =9,

5.SSCP4r#r: ¥R B S4B BHTHE
FR¥E¥E H,, Rv 59 DNA PCR 33 7= ¥ 0 7 ] — B
8% (29: 1) HRENHBEERF, T 4C 120V
Bk R, ERE R AR MRS RIE M,

6. & RHE W PCR =AW R B H &
g ZIETHERAGBEERBXEE2ARNKA
B, ZEANEEMNE SH AR, {0k
B, BRI A E R EER R,

7.PCR =¥ 44k % DNA W fF : PCR =¥ 238
B & e B, 3K J5 , il QIAGEN /28 ] DNA & 8] ik
F& Bk DNA K B, PCR =H %A AEAH
WF .

s R

1.PCR-SSCP 43 #7 : 110 #k 45 #% 43 H FF 85 16 IR
5+ B§%k PCR ¥ B Zh 3%, W1 WL — 15 B 60 B A9 &
PP /NA K286 bp, SHHIG B — (A
1)o PGB HAT IR MR (Hyy Rv) rpoB EE Y
7= YI4E vt B, $E 4T SSCP 4047 (B 2) . 110 Bk 4
B BT b, Hob 26 B8 2 Y U R, 84 BRIV TR
Zotk, ¥R LM 28R, W 250k, 11 BV AEFAE
ST 2 #k, 73 Bk FIAE F i itk . 4 PCR-SSCPA
W, 7€ 73 BRA BT T 2k b, 47 SR BLIK B B,
RAFE H64.38% (47/73); 11 #k3E F 18 F i 25 #k
o, 2 Bk BRI Eh AR 526 BREBURR MR P 1 BR i Bk b
BH(E2),

2. HENFNHr . 2 SSCP K B rpoB %K
WAL S0 BRE BB E, 4 PCR Y HE
WFERSHRERE K Hy Ry FIBFRAEE rpoB
(NC _000962) tb3% , MEL W RAE T HERE, K4
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FEF 256 Bk 47 #k, R FBORT 254k 2 4%, 8
SR BR 18R,

bp

M.DNA #%E; 1. Hyy Rv 3R ¥ERR; 2~4. IR B4k 5. A R
Bl rpoB HEY ¥ Bk

M

M. HyRv iR 1~5. 06 R4- B bk, 2% 2,3 2 SSCP Kl ]
¥ L da
H2 rpoB PCR-SSCP B Y M R 45 R
*2 SBSEFHE rpoB A PCR-SSCP M &R

5173 PCR-SSCP # 5§ RASH

CLZE N Y R WK (%)
IE-RaE T 73 47 64.38
JEFE TR Pk 11 2 18.18
YRk 26 1 3.85
& it 110 50  45.45

(1) 48 F 8Btk : BURBR 1 BRPCR-SSCP#:
Wk 30 7% BB ¥ rpoB B H KL 526 fii CAC—~
AAC B S R F 48 - HUR IO Tt 25 Bk 2 ¥k PCR-
SSCP I WK 3h % BB bk A 1 ¥k R 511 {
CTG—~CCG B mEE, 5 1 BREET N AHKA
ZAF, AL A 526 S CAC— AAC #1535 i
CCC—~CTC,

(2)FIHB P Z#k :47 Bk 2 SSCP 3 i Bl ok 3h
A A AR T 254k rpoB R EHENFERNE
3, ERFEWRHRE rpoB REARE, A¥H K rpoB
HAMHRERX RROR(FIBF A REX), K3
KR 20 FR, B K 10 FHERMR, H+$76.6% (36/
ATV B KA rpoB BEM AN K RE, TEE P
TE 531 fi£61.1% (22/36) F1 526 £25.0% (9/36) , F

HRERZMAL0.6% (29/36)523.4% (11/47)
BHEETHRERAE A 11 KA RELY, 4
KEB R ERE, RA 2 HEM, HEb 1 P K 490
H1fZREEBARE EAREC, B 1 %Y
K491 Pk R R, mMEE ACG FRIBE C
K ZRWMAK R XRERE,
it

FET B 1971 ERHLK, —HREHAIT
RFWM—ADRELY, ER—FHREREN, THE
RRNTR, BHEEERATPREEERERY .
B FRAYERNEETERELSS RNARAEH
BUHBERES, MH RNARASBHEN, TR
FFE RNA MR XEM, B EARABMNT A
EHEEM,

rpoB R R E RNA BAE g LR HB R
B, & A& 3534 bp B JF A B 3£ # % ( GenBank
L27989), 4455 1178 N EEM . rpoB BEIOHHW
FRESGREFEEHEERIE,F RNA RS
By TRE RFP A SRR RARE, KE4E
RFP 887, i S 3 RFP T 25, 4k 1993 E £ EH %
# Telenti Z' ¥ & Xt rpoB # H .0 X #17 DNA
FF 4t fE , IR 2545 % 0 BATHE rpoB EH
MR EHNBIRES N ERRARBETY,

WG IERT 47 $REE B 5 B B P48 - T 245 vk
#) rpoB #H 5 REX#HFTT DNA 5447, £
FIEMRERNEEYYES rpoB BRANBRERX
RRDR(FIBF M 25k ER)MK, B REHE P
F81 bp LR W, 5ENAME B, REX
BAHE 20 F, W& 10 FEER, F 36 NFIEF
iR RE rpoB BRI BN R RE, FBEPE
531 f161.1% (22/36) , KA T M\ Jfd s BE ] B B v v
MBE B, 531 ML ERBERIZTER, HEE
BiEWETHA& (43%,50/117) . £ H (32%, 69/
214)IRIE , T 5 EE (71% ,17/24) B XF(59% ,
22/37) 7B (56% ,9/16) B MM, Bih—4%
TREFERBOEEREN T 526 (M4 ER,
HREEFN25.0% (9/36), Hoo 5 Bk B vk H AR B &
BF CACHIPRIN B MR R &R, 4 BB H:

S IR 1 R R R E 5 4 B LR F Y

CACEHE— LRI MRIEM R AR5, 3 RN S IER,
1 BRETH N MR BE . A A A 1 2R K 3R Y 4R o4 BT
RFERM(30%,11/37) FHE19% ,3/16) , K EH
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£3 MBEFHALEIBITFERLHK7 ) rpoB ERRESHHR

Be¥ R 490 5 491 i Z A R4
WAZRD  MABEC,B—#H%

HER HER EBBF HER HWERH RER b i 28 7R
R pis X S IR B R 491 PLBRR R, AL E
1 513 433 CAA—>CCA _ Gln~Pro 1 71 1.4 B ACG ¥ H B C 6tk 11
2 516 441 GAC—TAC  Asp—~Tyr 3 6.5 4.1 A 5 A5 2
3 522 447 TCG—>TTG  Ser>Leu 1 2.1 1.4 HBRGRETH 6 HIGPR
g g;g 42; 828“’228 ;ns*:p 3 6.5 ;t 1 526 M ERR,S5 F i K 516
4 - is—Asn 1 2.1 ) N e N
6 526 451 CAC—~CGC His~Arg 4 8.6 5.5 MREAER, BHAXFHMLA
7 526 451 CAC--CTC  His~Leu 1 2.1 1.4 . n .
8 531 456 TCG—>TTG Ser>Leu 22  46.9  30.1 BERERERZUE, TBE
9 511 436 CTG—~CCG Leu—~>Pro 1 2.1 1.4 iv2
e o Ao e 55‘[@Eﬂﬁﬁuﬁ£ﬁ§\@ﬁﬁ%
10 511 436 CTG-~CGG  Leu—Arg 1 21 1.4 o, P KRFE XRE
516 441 GAC—~GGC  Asp—~Gly .
1 491 416 ACG—A_G 1 2.1 1.4 K
526 451 CAC—CGC  His—>Arg a5 '
12 491 416 ACG—+CAG Thr—>Gln 1 21 1.4 AT RIE 1 AR
526 451 CAC—~GAC  His~Asp FRFD 2 B A 18 BURM T 258
13 530 455 CTG+CGG Leu>Arg 1 21 1.4 . :
531 456 TCG>TTG  Ser>Leu K% rpoB BEEMNEE, B R
14 508 433 ACC—~CCC  Thr—Px 1 21 1.4 — N
526 451 CAC—~TAC His—»Ty: 511,526 K& 535 =M RAERA
15 516 441 GAC—~GAA  Asp~Glu 1 2.1 1.4 A EEEEETEERFX
526 451 CAC—AAC  His~Asn -
16 490 415 CAG—~CAC  Gln—His 1 21 1.4 EMEEHFHIEABEHARR
531 456 TCG—>TTG  Ser~L e
17 511 436 CTGCCO  Leu—Pro 1 2.1 1.4 AN A, WA RER T
516 a0 GAC—~TAC Asp—~Tyr A S o
18 40~491 A C 415~416 A C 1 2.1 1.4 ™ B AR 2 RSk R MR
526 451 CAC—~AAC  His—~Asn R, A BF 3 B i I E dk B9 it
535 460 CCC—+CTC  Pro—Le
19 490 415 CAG-CAC  Gla—His 1 21 1.4 A E R E MY NA
516 441 GAC—~TAC  Asp—Tyr ™ ™
526 451 CAC—~GAC  His—Asp }?ACTEC MGIT™ 960 £ H
o RIFKIERE WAL rpoB HESS; b, RILEE S HITRAER 0B K4S B RES BT H T EEL W
' RawE, HIL, §HERIM#H—
FERABR . SHTUARMUNME(17.1%,33)  prusmiliEs.,
193) RESEREHEHAREREMNEHRERE $ = ¥ W

E40%, SREFMEMEM. HARERER,531 {1
526 L EEMREERZARES0.6% (29/36), AT I
X N S R A 9 A0 7E TR B R 4B O i 24 45 4 o B AT
B rpoB AWM R FEIE R, W, 516 fi XL
EMETEEE, H6.5% (3/36), RAXR Y HH
RS F GAC 5 — i B 5 G 14 B 6 g J0 B 5 e o
S5E/MREH—, 513 A KBK M REEEI
REFIBEREEREEMNE, FAARERER
HETEIERE, RE2.2%(1/36), 5EEE. &5
WBEMLA(3.1%) 0
EHREREBRE23.4% (11/47) W EHK X
ETRAEEE, SENMREMEBELERES., X
REBMAKFTHR A FIE T EBR rpoB EHE
RS, BB THERZRE, M ABMEE
B,E\H BV RERBX P REFERMURE
E, ZHRRANKERERE 11 ARKLS,
BREBRBERBAERE, REBHRBIS, P —
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