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Relationship between the mutations in rpoB gene and the level of rifabutin
resistance of rifamycin-resistant Mycobacterium tuberculosis

HU Zhu-qiong , CAI Xing-shan , LUO Chun-ming, TAN Yao-ju (Guangzhou Chest Hospital ,
Guangzhou 510095, China)

[Abstract] Objective To study the relationship between the mutations in rpoB gene of rifamycin-resistant Myco-
bacterium tuberculosis (M. tuberculosis) and the level of rifabutin resistance. Methods The minimal inhibition con-
centrations(MICs) of 64 rifamycin-resistant isolates and 6 sensitive isolates of M. tuberculosis to rifabutin were de-
termined by the dilution method, their isonicotinyl hydrazide (INH) resistance were analyzed. The whole rpoB gene
were amplified and sequenced, then the relationship between the mutations in 7poB gene and the level of rifabutin
resistance and multidrug resistance were analyzed. Results The sensitive isolates had no mutations in rpoB gene and
their MICs were 0. 25 mg/L. — 0. 50 mg/L.. All rifamycin-resistant isolates had mutations in rpoB gene. Among 37
high-level rifabutin-resistant strains (MICs—=4 mg/L.) , mutations of S531L, H526R, and Y389C were found in 27,
2 and 2 isolates respectively, co-mutation of S531W, H526Y, Q513K, V176F, D516Y and Q253R was in 1 strain,
co-mutation of D516G and L.511P was in 1 strain. Of 17 intermediated-level rifabutin-resistant strains (MICs 2 — 4
mg/L), 16 isolates were with S5311. mutation and 1 with D516G combined with 1.511P and S509R mutation, respec-
tively . Of 10 low-level rifabutin-resistant strains (MICs 0. 25 — 1 mg/L.), single mutation of 1.533P, H526L,
H526S, D516V, and D516Y were found in 2 isolates respectively. 93.75% (60/64) of rifamycin-resistant isolates
were also resistant to INH. Conclusion Detection of rpoB mutation can preliminarily screen multidrug-resistant M.
tuberculosis; The predominant mutations of rpoB gene in high- and middle-level rifabutin-resistant isolates are
S531L., the mutation positions and types of rpoB gene in M. tuberculosis correlates with the level of rifabutin resist-
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it 22 24 25 4% 23 A6 FF 78 (multidrug-resistant tu-
berculosis, MDR-TB) [{] 7Z f£4E" (R4 - (L
LRI TIOR3 R TS AR AL (CWHO) [ e
15— RV s — 252 A TR YT MDR-
TB2, Horp 36 Rl A T (rifabutin) . A& T R
A R IR GR L 4 R A B R AT AR R S5 A B TR
VAR SNGCTRE HEFAEF1 2~4 £ HAE LS
S H A P AR TR AT 5 558 2 AR B DNA RS 1Y
RNA Z %0 B WA GrpoB) e 45 & W0 il i B 1
P TR Z54% 70 BT 1 RNA G

i 2452 X T e PR 8 167 7 SR L 2, T
R A% ST TR O 245 2 32 B 1) O 15 R A T A AR
B R (MICO) K60, T MIC H i A L4 I PR 52t
Ao P A BIFTE R S5 82 00 RO T i R 3 5 4k
T 24588 B 5 R 24 B SR 2 TR I 6 R A TR 5
(BT 247 i 55 T 24 5 PR 98748 56 R IR AN 22 e il
& rpoB BRI SE S R AT T T 25 R 5C R T o
AHEES . TR rpoB IEF SR RHE S REAT T i 245
IS FR AT Ry bR & B AR AT T IRYT
Tr BRI . A9 30 3 I 0 A A T A
A T AN [t 25 R BEEAZ S AS 1 e PR 23 B AR ) MICs
{H S rpoB A2 B5EH P 91 S RHIE R 1] rpoB PR 5
A S RIRRAT T TR 25K P 5C R B AR

1 #R5FZE

L1 ABRRR 70 BRESEZ SR B IG R bR 40 25 A
ABE 2009 412 H—2010 4 5 A B fl 12 il 45
B LN 252 B R LUk AE AR 58 Z AT
DELF Y. ALHE R AR T/ FIAR AT T 250k 54 £k, R
KTt 245/ R AR AR T BUBAR 10 B 9 & 34 U HE 6
Mo Hir 60 #R Ry S 0E BRI 25 5 10 AR A S5 08 k808
1 % H37Rv 1B Rt IE AR -1

1.2 FlFaA T MIC LR & 5 AR 2 Fr f
PEREXT R AE A T A9 MIC {5, FH 5 mL — B 5EH
Jie A 14. 50 mL ZK¥% i 25 mg FIEAT T (8 5 sigma
o5aD) S Fe A% 1282 pL/mL ¥ B RIAEAE . B 2
mL ZERE 18 mL 7HO W7 BB 128 L/
mL TARRE . B35 55 4 18 6 T & S s,
7THY WZMEEE 6 X 10° CFU/mL., 7E 96 fLAH4E
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1fL5% 3—12 fLF A 100 pL 7H9 W7, BUE
IRBCH G 1 25 200 pl 255 2 £l IR A5 )% 100
pL 25 3L, BN 11 fLIRSE T2 100 pL R4
W55 12 FLAETo 2y To i X B, 259 ok BE AR Oy
128.64.32,16.8.4.2,1,0. 50,0. 25 pg/mL, mA
100 uL B 111 FLhiRAT, R 37C
FE 7 d.ERH MIC . X% B2 it 245 4 A fgiak vk i0F
Traksetike, e MIC fH, 45RI%K 1,

1.3 rpoB £ B &7 M2 MG GenBank (Gen-
Bank No. BX842574. 1) $21it (¥ 45 1% 43 BOFT B 4
¥k H37Rv ) rpoB 4= 3L A ¥ 51, ] H 4K 44 Primer
PREMIER Version 5. 0 (www. PremierBiosoft.
com) Wit51¥Y) F1 A F4. 519575050510 . F1.
5'-ACAAAATTATCGCGGCGAAC-3"; F4. 5'-
CCGTCCTTCTCCGGCTTAAGCG -3', iy | i 4=
W) TR Fl A . KA GenoLyse VER 1. 0(Hain
Lifescience GmbH, Nehren, Germany) {7l &35 B
DNA, B4 4k 2 ) (PCR) #7314, & il TaKaRa
LA Taq with GC Buffer %] £, PCR Jg Wik &4
FH 0. 25 pl. PrimerSTAR HSpolymerase ( TaKa-
Ra).5 plL 10 X PrimerSTAR buffer (TaKaRa),
8 pL 2.50 mmol/L. dNTP mixture ( TaKaRa) .
0.50 pL F1(20 pmol/L), 0. 50 pl F4(20 pmol/L).
31 uLKEIK.5 uL DNA BERRZLR, PCR % &
f£:94C, 25 ¥ 3 min; 94C,55 5,60C,55 s,72C,
1.5 min, 30 MG ; )5 72 CHEAH 5 min, PCR =
Y5 rpoB 25, 424K 3 782 bp., YA BUIRKE
BECHLIK G 6 A KA R . A ) Sext PCR 4
aifp ) AR . DR Bl i ClustalX 2347, 23 #r
G,

2 #X

2.1 AARH TP R A4k eg MICs 1 FlfE A T
% H37Rv 5 6 #F SUSE Ak 19 MICs {58 0. 25~
0. 50 mg/L; %I ] 48 - 1if 25/ %) 48 A5 T SO R
MICs {5 0. 25~1 mg/L; X Fl4E-F/ FlE A T it 2
PR MICs fH3=2 mg/L, Hrft MICs=4 mg/L i)
PRk H UL (37 ¥R\ B i K MICs =32 mg/L.(5
M. HEILEE 1,
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2.2 rpoB REMFEFRRABRKHEAL H37Rv
S sk rpoB BE R WL SR s Ir A R 4 8 3R
Mif 254k rpoB FEPFER K& A 2848, Horp 531 {3 g 5848
TR L AR B Ry 68, 7500 (44/64), (H L

S531L GOSN R BRI K1 BRI
S SSIIW G BRs KB 2 bR M B
Y389C JASHAN | bR S8 VIT6F S8k A
RROK TR T2, ARG 1.

R 1 ARk MICs fH.rpoB RASTE UL ILTH 251

Table 1 The MICs, rpoB mutation and resistance spectrum of all bacterial isolates

No. of isolates MIC(mg/L) rpoB mutation RIF RBU INH
3 =32 S531L R R R
1 =32 H526R R R R
1 =32 Q513K R R R
1 =16 S531L R S
1 =16 H526Y R R R
1 =16 H526R R R R
2 =16 Y389C R R R
1 =16 V176F R R R
6 =8 S531L R R 5R,1S
1 =4 S531W R R S
1 =4 D516Y,Q253R R R S

17 =4 S531L R R R
1 =4 D516G,L511P R R R
16 =2 S5311,D516G R R R
1 =2 L511P,S509R R R
2 =0. 25 H526L. R S R
2 =0. 25 H526S8 R S R
2 0. 50 1L533P R S R
2 =0. 25 D516V R S R
2 =0. 25 D516Y R S R
6 =0. 125 no mutation S S S

R:Resistant; S: Sensitive

2.3 RELEARTEM LA AGH T w25 K-F 1

Ak A 37 MRAIEAT T T 2 (MICs=4 mg/1)
B, S5311 22748 27 #k, H526R 245 fi1 Y389C %8
A& 2 k. S531W, H526Y, Q513K V176F, D516Y
B4 Q253R 2878 5 D516G B4 L511P 8745 & 1
Mo 17 Bk EETiF 25 (MICs 2 ~4 mg/L) #rh,
S531L 78 16 k. D516G B4 L511P Fil S509R %
A1 PR, 10 KRR AR T 25 /) A6 A T Uk (MICs
0.25 ~ 1 mg/L) # #, L533P, H526L., H526S,
D516V, D516Y B 5 8 A8 4 2 Bk, 6 PR Bk bR
(MICs 0. 25~0. 50 mg/L)rpoB FEFH KR,

3 itig

ABITFEL IS B B A X ) i Rt 25 A 45 4%
OrBRT IR I PR 3 B MR rpoB e INHR A A4 242 5 1 BT
AT IR SR ERR H3TRY rpoB JENA KA R AL .
WTFEA RAROUESE T AR FURIRR AT T 2540

rpoB LR KR MBF IR L5185 . i 2535 0 M &
IR A Hb DX )4 B 2 240k 90 Y0 LA A % S5 R JE
Tiif 24 % 2 P AR S5O 4 1A 25 SR o LS R T 245
SR AT 257Kl e o k.

T AR E AT ) R ARE B B R SrAT rpoB i
SR 5 i R T 24 e B SR AR AT T Tt 245 7K 71
KR AR T rpoB £FEHFHIM &, Hp
531 v a G378 Jge HE DL 8 R A RS 3R T 24k v ) 588
IRy 68. 75 V0 ARLE IR 25 ZE T 25/ R ARG AR T SU%
R R W, 531 2848, H526Y F1 H526R 278 H H1 31
TEAIAE-/ R fE AT T 25k b, T H526L F1 H5268
GRS R AR AR 2 /R R AT T BUSbR 48R
(] — 257 i 1Y) 28 L PR A S AN [ AT BB il 1)
AT T 25 R A, 3 BRFIARF/ AR AT T it 25 bR
rpoB FE R UG s A 7R 78 R A R S /I
Siu 7 AR T 45 FE AR AR 10 0% X3 AT RE 2
1R 2 PR AR P 25 0 X Z M 7 — D Rt R
Tt 225K O X 85
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TR TR TN 25 B B i 1) 7 VA e AT
MIC F: 0, PR 1, A< 0 5% R s R A T MIC fE >k
TR BT R R R T R 25F2 R . ARBESY
HOR R AT T 257K R0 A R AR 3 ] A2 F 5T
ZERUME . A MICs=4 mg/L WFIEA T = &
i 24k b, L S5311L FLSEAE Sy 32, o ey B2 Tt 24 1k 11
72.97%6(27/37) oA AV BT 43 A7 » SRASAT [ 4y
Bk 2. 70% (1/37) F1 5. 41% (2/37) ] i FAK T
S531L 2742 (5 4331k 38. 84.35. 44,34 P=0.00).,
1E MICs 2y 2~4 mg/L (R AT T o B2 258k
2 DL S531L B AR Sy 3, o o B 2 Ak Y
94. 1206 (16/17) , oA f5FABHAE (5. 88 %6,1/17)
WELT S531L 8748 (57 =26.47,P=0.00), LI L
RN RIRAT T R TN 2y rT e 2 S531L
FAFH R Z AR Cavusoglu % I W58 25 R A
¥ o [F—ZR7 7 i 1 2 BRI R M S RUAN W] L P B
HR AR T 25 KA F. A5, H526Y
H526R HL.28 A BR M 8 A T MICs =16 mg/L, 1fi
H526L F1 H526S L2828 bk FI 48 A T MICs Jy 0. 25
~1 mg/L,#&/R H526Y Fl H520R 272 0] R85 48
ATt BT 2548 56, 1 H526L F1 H526S HLZE 45 ]
REAC R BRI RR AT T AR RE i 24, PRI HE o B0 24 e 45
WA RE AR, MICs=4 mg/L R T =K
M 258k A 1 8k Q253R 5 D516Y BRG 48#k . B
D516Y B8 8k MICs 2 0. 25~0. 50 mg/L, #E
BL T rpoB HEPE If i i Q253R RARTER @A T
FACEI 25 AT BE A HE T EEAE M. 1 MICs=16
mg/ L BFIAEAG T K P 250k . A Y389C H
GRAB 2 Rk, VI76F A8 1 bR, RIGHED rpoB K
AR I vy X AR T B S R AR A T KO 25 6

S AR MR 53 B8 ) A5 A AT BOFE R v, 90 20 LA
F14) TR 8 5 2% T 245 AR A0 0T S ORL ik 245 T 1) 4 5 2= T
ZYRRINY rpoB P ZEAEFN 100 %0 , PR Il 1 1) 4 25
R 24 RV BTN rpoB 575 AT W) A i i £ H

T 2545 A% A3 BOAF R . S531L BAZRASTE | i 2K F- il
AR T T 250k AR AR R A L B S531L RAEH]
RESMIAREAT T P R K 254 5% . T ] — S A8 i
RS IS A ] n] e T BOM AT 24 7K
AN IR BT HRIR rpoB SE7E N i Je SEAE R T 5
A AG T M 25K P4 — AR . I, 734t rpoB
e PR R AR R AL X T M A5 A T 24 7P R B
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