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[Abstract] Objective To investigate the association of two proteins coded by Mycobacterium tuberculosis Rv1272 and
Rv1273 with drug efflux. Methods The structures of Rv1272 gene, Rv1273 gene and proteins coded by them were
analyzed by bioinformatics, and these two genes were amplified by PCR and cloned into expression vector pMF406 to
generate the recombinant plasmids. After verification by sequence analysis, the recombinant plasmids were transformed into
M. Smegmatis me’155 by electroporation. The subcellular localization of these two proteins was probed by Western blotting,
and the minimal inhibitory concentrations (MIC) of nine commonly used antibiotics drugs were determined by test tube
method, with M. Smegmatis as control strain.  Results It was verified by sequence analysis that the recombinant plasmids
were successfully constructed, and it was identified by Western blotting that Rv1272 and Rv1273 were membrane proteins.
It was revealed by test tube method that there was no significant difference in MIC of nine commonly used anti-tuberculosis
Rv1272 and Rv1273 are membrane

proteins, and their relationship with drug resistance to Mycobacterium tuberculosis is uncertain.

drugs between recombinant strains and control strain ( P > 0. 05). Conclusion
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IR IREZEETFEGYERLALRMEXER
WEEZE BELUERATERRETRAMANFE
LR, M AR REANARE 20 HFEES
BEXABRENAGYHIMER, TRES GRS EHE
Ko EHER EXAFEENBHREC XIS ZXRE, H
BHSEONGRBECHEHIA. BEGWHHEER
BUIhRERIHE— 2P K 8 , MM B Tt 2 P B B 5 37
R REBIRT TR EHREAERNE L,

AHRELEWEEF T RA, MTB
Rv1272 #1 Rv1273 ERGBHE S FEMN SH B E
ZE# 1, ( membrane spanning domains, MSD ) #11% ¥ E&
#4435, ( nucleotide binding domains, NBD) , % &5 %
XA RATBM Rv1272 A RvI273 B A LR
ABC %I ( ATP-binding cassette) Z5 94 HEE ., HETE
WA R T REBEL WA E R R H A IhEE M
FMIRIE, ARBFFLL Rv1272 #1 Rv1273 B E AHFE
MR, IXANEOAHTEAREN, X EEHR
R 19 3% 15 $ B % J& ( minimal inhibitory concentration,
MIC) #EFTHR R MBS, LUIHIh MTB fif 25 il B 38
H—E MZ R KR .

1 #P5FH%

1.1 #H

1.1.1 BsR. M MER  MTB 548k H37Rv
HFEH DNA HE B REZEA MR FEE R, Btk
AR B AT YRR me® 155 By Johns Hopkins K2 [E 2%

Be 45 8% B 2 7 0> Petros Karakousis 18 L2 fit, 7&
BEEXEKBTE DHSa AL R ZERF. KA
pMF406 H B i ASt DA KRS O/ E B EE,
1.1.2 BRESAARN BSRBRYANREED
[ ( Oxoid ) ; PCR 7= ¥y 4 4k X 77 & 0 B B g i ) &
(Omega) ; BRI R BUAF & ( LB EEAEY AT ) ;P
DNA R-5 8§ .dNTPs . T,DNA ZEHE REHEERA
V18§ BamH [ .EcoR I .EcoRV #1 DNA #H¥ 4> FRE
FR¥E(MBI) ; R — M & 4 (PVDF) fZ (0.45 pm)
(Invitrogen) ;ECL k% R LK (GE) ;b R R A
4381 & 48 LAS-4000 ( Fujifilm ) ; Z Bt & A1 51 97 & AR
(EBETAYTERBERRFARAA)
1.2 MTB i RvI272 M1 RvI273 EE REEBELS
B

FIAEYE B ¥ K4 TMHMM (hitp://www.
cbs. dtu. dk/services/TMHMM - 2. 0) 1 Artemis D) &
S8 B 2 H 4 871 M 3% (hitp : //genolist. pasteur. fr/
TubercuList/ ) % &% LB, % Rv1272 #1 Rv1273 &
RERBEOHEGFEIN 40, BNEERERSH
REFFHRFH,
1.3 MTB ¥ Rv1272 1 Rv1273 2R F BRI R

BEENERERSANFIRFRRITIY,5]
WF IR 1, UL H37Rv B EEE 4 DNA HE iR %
Rv1272 1 Rv1273 3 H #47 PCR §" 3¢, R &4
94 CHA 4 5 min; 94 CAEH#E 30 5,60 CiB k 30 s,
72 C3EAH 30 8,25 MEF; B J5 72 CHAH 10 min,

£1 PCR3IUFIRRALIE
Tab1 Primer sequences and endonucleases for PCR

ZH LI BRI (5°-37)

THSIBFF(S—3") PYIBE

Rv1272

Rv1273 TCTCGGATCCATGCTCCTGGCCCTG

TCTCGAATTCGTGACCGCGCCACCGGGCGA

GAATTCGGCCCGCGTCATCTGG EcoR 1

CTGCGCCCTACACCCCCGACCGTGG BamH [

H: THKLIRIALL

1.4 BEHAREMHEMEE
FB EcoR 1 4+ 7| B8 U] Rv1272 F B 1 £k
pMF406; F§ BamH | B E§ Y] Rvi273, A BamH I
EcoR VXX B U1 44k pMF406 , H 3K | 1% H i by B F £
&, BT, DNA BB ER  RERLBEZERBH
B DHSa, 37 T& 50 pg /mL FHREEH LB ¥R
bk R R, 4 OB 4 B Ay & 4 pMF406-
Rv1272 F1 pMF406-Rv1273, £ PCR fE ¥ % ¥ IF
W LEESFEYARHE B FRIE,
1.5 HtRABITEMBEEL
BEFREXNHAERKBAD(600 nm) 25 0.5 ] #Y Hik
F /BB me’155, LB ) 10% H M ebd% 3 1K, #

BUE SRR RZA4 M, B 100 uL BRZR 4
MEAMA 0.5 wg T4 ik pMF406-Rv1272 5% pMF406-
Rv1273, 7K¥ 30 min, % ABA K 2 mm B F LK
W,7E2.5 kV.25 uF.1 000 Q &4 TFHREL, HE
SEEJEEIAN A 900 wL LBG #5355 ,37 CRGHE S
205, % T & 20 pg/mL RIBEER LBG V1R,
37 CEEBEIEFH3~4d,

1.6 Rv1272 f Rv1273 R H B I 40 f E r

1.6.1 RvI272 fl RvI2T3 BHMES EE S8k
BUEE 4H ikl pMF406-Rv1272 B, pMF406-Rv1273 [
BERABEFEANEBEEMN TS 20 pg/ol RIE
R LBG Wik FEd  BHRENEUH A% 2%
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BEMERETH S8 LBG (3 20 ng/ml) AL 3
E, 37 CRGHEFZE D(600 nm) £5 0.8 B, 1A
10% GBI AR B A WERN 0.02% , 4223557 h,
UESFERNEERE; URERIR S BFEER
X,
1.6.2 HREAMTHAKENS RESEXR",
BOMBEAKPENBERIANABEINIGE S BRITES
50 mL,8 000 r/min . 20 min, 4 3| & ¥ M.
i3 A 40 mmol/L PBS(pH6. 5 & 1 mmol/L EDTA)
PEVREE 2 K. F§ 5 mL 40 mmol/L PBS(pH6.5 & 0.3
mmol/L PMSF.1 000 U DNase I 0.5 mg RNase A,
2 mmol/L MgCL) E &, AMEZRBBEHERG,
13 000 r/minES.>» 15 min, FHIE, LFRZ 32 000
r/min B0 1 ~4 h, B3 BP4R R R 4R AT , DLIE (4
BB R4 ) A 40 mmol/L PBS(pH6.5 & 0.3 mmol/L
PMSF, 1 mmol/L EDTA) %, 58 )5 # T 40 mmol/L
PBS(pH6.5 & 1% Triton X-100) , &2 .L)E,H EiF
Bph 4m fa i, A Western blotting 5 5 %F Rv1272 fI
RvI2T3 EERHMEN . BASRIOT . 24 54% 5%
SEREFR IR B S MR R4S #5T 12% SDS-PAGE
Bk, BEHSZ 14 V.20 min 3 T B % E PVDF K
b, AS% BIEGHNERRVCSETHA, WA
1:4 000#: B i) FIRHERY His ARt —31,4 CEHEd
&, TBST 35/ ¥efE )G , A HRP ARiC B9 F50 LAY —
Pi(1:4000 % FE) , ZRWEF 1 h 5k, & ECLJy
EEBEAENESR.
1.7 EHEH MIC il 2

T4 Rv1272 #1 RvI273 EEH R B BB S
Y (RS ELGY ) M, AZRIWET
HRAEH BRERE R E LIRS B EE AL
TéYr MIC, BRNAGYEBENEE -KEYR
HH FEL SEXN _KAYERVE £EH
VEURRERSZWEMARAERNALER &
RUFR . RERX.EFEXRS. HF 8V EM
AFERVERTHIERAAGY, RWAIHFRNE
REED. BAFENT . ASHEHAEE (1 x10°
CFU/mL) B F A FMARFEEENBERNAY,
3T CHRGITWFT2h 5, UEHAHERELR, LT
RABERNR/NAGYREN MIC, I ARZEY
MHBENERKEWE., AYRBERENFLEER: 7
FEBEA 80 pg/mL 3] 5 pg/mL, F48F ] 400 pg/mL
#25 pg/mL, EEE R M 80 pg/mL 3] 10 pg/mL, HHA
VEMNM 1 pg/mL F 0. 031 pg/mL, ZHADEN
8 pg/mLE] 0. 125 pg/mL, LE E N 64 pg/ml F|

4 pg/mL, EHBMIHFEM 20 pg/mL 3] 0. 002 pg/mL,
REHHEER TG EENENEZIRALHEEL
KB NARMEAERZRAL K ERE; FIETP
RAZHEILH(DMSO) # B; ARV B . A 4RV
EXF 0.1 mol/L By NaOH # 8, 4 5148 % Br B9
R A BN B, W 5E BT A B bR B HE & pMF406
25 J5 BL B 0 FE B Ak R 43 5 & B pMF406-Rv1272 5,
pMF406-Rv1273 B4 A LR H Ko

2 5 R

2.1 RvI272 7 Rv1273 B E R4 H

4 fE B &% 4 TMHMM %f Rv1272 1 Rv1273
BEHBGFES G0, MR HERSH(E 1), wEAr
~AERRERX  EGRXEAR HERKR
SMK . T RvI272 4 3 ESBEEEHE  RvI273 4 6 4
B e, B &7 ABC EMEEEH B, BT RY
B REERNEE, 55, B3 M s (hitp :// genolist.
pasteur. fr/TubercuList/ ) fl Artemis 43 EE G F 5,
B RvI272 EEH7E 430 ~437T LA EBRF I A
GPTGAGKT,Rv1273 7£ 369 ~ 376 (i K EBFH N
GSTGSGKS B} Walker A ##4& ( Walker A motif) , [5] B
EMWE&H ABC iz X HRIFIEHE A (ABC trans-
porter family signature motif) , .28 ABC #iz T4 5F
MIFFIE M 454, BF Rv1272 #1 Rv1273 HEEH AR H
Bt ., BILE DL F A Rvl272 #1 Rvi273 #E
SRR ATP-binding #i2E H, 5+ B EIHR— 1
HF.
2.2 BHARNBHEEE

E 4 il pMF406-Rv1272 ,pMF406-Rv1273 £ B
VIR AE , BE B s KA W), ZEAH R 2 B AL IR/ A, 4
MNEHEMBEMERFBRHRDEF, RAELR
BHERI . £0F Rv1272 f1 Rv1273 BREFH 5
GenBank FiRZZHIFHIMAF, 456 8K F N #HEAT 4
T, B PO EREH (B 2),
2.3 HREBRIL4HE M

Western blotting #: 3l f1 ] 3 Fr s, ik Froas &k
HEREE,KIE 4 f1 8 482 Rvl272 H1 Rvl1273
ZUBEESIRER S . RvI12T2 MG FRENR
63 000,Rv1273 MXI4rF R E2N 58 000, 5 HEH K /»
—3, HULA W Rv1272 #1 Rv1273 B EKE L, 2
EEH . R LES Rv1273 KX THRK,
2.4 EHFERR MIC

REERMNERER:3 MEHAE K (¥
pMF406-Rv1272 & pMF406-Rv1273 H 4 RH LK
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B AR FI 4k pMF406 25 bl i X BE R #R ) X5 9 Fb &
MEZAYH MIC BB, ZR XS ITEBE X (P>
0.05)(E 4),Bp53 %15 Rvl272 f1 RvI273 BHBE

ITMHMM BRAFFIM Rv1272 BB R
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Fig1l Prediction of transmembrane helices of Rv1272 and Rv1273 proteins

2 1 1

8517bp — ~ 6801 bp

« 1776 bp

#¥: 1. DNA 31247 ;2. pMF406-Rv1272 & BamH [ B 1] ;3. pMF406-
Rv1273 & BamH 1 /EcoRV IEEH] .

2 EdERNEEERKE
Fig2 Electrophoresis results of recombinant plasmids digested by

enzyme
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Fig3 Subcellular localization of Rv1272 and Rv1273
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Fig4 MIC of drugs for recombinant strains
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3%

LY HE R R E AR T W AR 4 AR
%k —RhE T HEERE B —KEKB ATP Kk
% fit 8 ( ATPbinding cassette transporter, ABC % iz
F)o ABCHE T EFETEEMEREYF, T
DUHHMEERA DS MEEY R, RAEERE
MTB #E A k&4 2.5%", EEKSHEITH
¥ ,ABC ¥z ¥t 2 4> MSD #12 4~ NBD A 1 4
MSD # 1 4~ NBD W > F4H M. NBD RE &5 F
JK## ATP 68,2 5% E. NBD BERT,JLE
FrE&%F NBD WEERSYRBREEA X, HE
#J4uFE Walker A 4K Walker B #{AF1 ABC &%
RAFIE AR 4K, Walker A B ERRIF 51K GXXGXGKS
(XAEBEER), R ABCHE THREHSH.
MSD th 4 |8 NMEEK o« BIRHAR,ER— TR
B EEE,

AR RELXBELEYREBS¥XN RvI272 A
RVI2T3 BEEGHHES T 4N, EaXW N EEEHE
FBEEX,TREEEEH., BEXNEXREEHEFT
T W4 E 7,4 Western blotting £l ,JIF3E 2 MR
HEBRED ,FHFN&H Walker A A1 ABC &
ERERFEEEER, BRERMNEMNIHMEE TR
£ ABC EI¥32 T, T ABC Bl¥E T £ 5245WiM
MR, B, AHREHE - RRZBEVNELINGERN,
HERBATIME RN ELGY , WEELHEX 9 M
2 MIC, IR R EN S YA HFZEB KR,
{E52 56 25 R B 7 B 4 B R X BT 0 24 W i 32 1k 9 R 1
m A eHFRMHERER , BRaX 2 M EE
G ABCEEZEONRYTRALARE LRAY,
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MEEMAYRmERYR, RASE T L ALME
PUARX 2 AN EANYREE NG, W/ G FYR.
AEREBE TS, WA XWMNEOESZAHM
B, NARESHNESINAREESTEKY
fERBARFHE SR,

RFABCAMAZM 2 MENEBEORNSEH S
W REAYINEERERAARE. —MHE2ANE
HEMREEAR, ERREH 1 MSD #1—4 NBD
B4 F & FE B (MSD-NBD ), B i 4 B R #1E F ;
A —FA e R X 2 NE H 3L R JE B MSD-NBD/MSD-
NBD sRERAS, T 58 AN HE 2 W i Sh . A SCRR IR
& , Rv2686¢-Rv2687¢c- Rv2688c™ &5 drrA-drrBY 41 i},
I MNP F YRGB, FRRREL WM
BPER . T Rvi819¢'™ F1 Rv0194 ' W2 B & Bk
% 5% (MSD-NBD ), B i M HE 2547 » Rv1348 F1 Rv1349
B5 Rv2895" " L 7] & 12 4 5 40 B N 40 8k P4 1 1B
HA,RvI388 AR Mt B4 & F, M Rvl349 5
Rv2895 :[FEM , AR M4 AN EHEE T, AR
BARPAEETRTE. o, CA TR HE,
REZ&H BN FEH Rvl218¢ 5 Rvl217¢ AR 1 M
7 FESSHEEIHZY HE Rv1218c REHE H
WSE AW RS, BHk, RATAT AR, — 5
Rv1272 #1 RvI273 HFRAMAREEAW TR, XIFER
19" RER YR A6 28 (I & ik pg K254 ) #AT 5
;75— HE, EfGTREXRREER ATE
TEZHE W, A1 B # 2 pMF406-Rv1272/1273 B4
BOAL , {2 B 5 B A AH B B AR 5 0 R R R R
BRY. B, S EEVLERRERBAKE L, B
EF A& Rv1272 #1 Rv1273 EE M E L EH%, A
JEEWE MIC, RIEX 2 MEORERXFEEH. i
Sb, BATH A E L pull-down I EMEEBIKET
B, RiEH Rv1272 f1 Rv1273 EEEFRIER

ABFFE4HE T MTB Rv1272 1 Rv1273 B H NS
R KT T R ES, N SRR
MHRRRETTUEHE, ASFHNEARR
MTB (7 25 P11 B 5T 38 & T 25,
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