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Table 1 The plasmids used in this study
JoTRL 44 btk AL kU5
Plasmid Resistance Feature Source
pET28a-Ms2583 Kan Ms2583 in EcoRI -Xbal sites of pET28a ARWFFTAIE This study
pBX-Ms2583p Chlo Ms2583p in EcoRI -Xbal sites of pBX AMFFTHIE This study
pBX-Ms2476p Chlo Ms2476p in EcoRI -Xbal sites of pBX ARWFFTHIE This study
pBX-Rv2031p Chlo Rv2031p in EcoRI -Xbal sites of pBX [12]
pTRG-Ms2583 Tet Ms2583 in EcoRI -Xbal sites of pTRG AWFFTAIE This study
pTRG-Rv3133¢ Tet Rwv3133¢ in EcoRI -Xbal sites of pTRG [12]
pMV261-Ms2583 Kan Ms2583 in EcoRI -Xbal sites of pMV261 ARMFFTHIE This study

1.2 EARKRTLEMEMN D EMWHH

fdi F§ NCBI-CDD T. 543 §7 8 1 5 1 O/ ~F 45 14
BRAE , fd ] SWISS MODEL T H 43 #7 4 141 5 Y
3D 45,
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oAUl I8
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F Ms2583 (0~ 6 pmol/L) 5 5" ¥4 FITC ##ic By
Ms2583p (10 ng) F13E 45 12 B Ms2583p X
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HCI, 10 mmol/L. MgCl,, 1 mmol/L. DTT #1 50
mmol/L NaCl,pH 7.5) % 4 C3Li%F 30 min, PFf
JE R AV TR TR B AR AR R BE R UK 4 B
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JE B B (Ms 2583 p) 5 e B e 45 21k pBX I, [F]
B A AH C 19 I 8l 7 Bt (Ms 2476 p) A 14 X R
P @AW 5T I EE A W BURLZH & o B SUBTRLH 5 4
MIEEAL R E. coli XR A2 S 40 M, Pk iE
B B 3 e A 7, o3 i) R B A 2 O R B SR k(20
mmol/L 3AT, 16 pg/mL Str, 15 pg/mL Tet, 34
pg/mL Chlo,30 pg/mL Kan, &5 +3AT+Str")
LB 1% 3% 3£ (15 pg/mL Tet, 34 pg/mL Chlo, 30
pg/mlL Kan, & H-3AT-Str") 130 CEBEERF 2~
3 d, L% 2 b A 77k B AT Ry AR ORI

2 HERESMH

21 SEHEPAYBBREERAFHRES
E ¥
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BEAZ A WAL R IR BRI TR VL Ol AR A 15
pg/mL INH,5 pg/mL RFP fil 1 pg/ml. EMB f9
THI0 85 37 0t b BE %, B 8LAE 15 pg/mL INH Y
THI0 85 5% 5 b, A JLAS TR AH X T 25 2004 18 bk
Msm/pMV261 A= < 3 B2 U] i 8 18 (& 1A) . Hili42
JORE I AT I 53 AT R B R — R R X 1 B
& Ms2583,

A
JEINH No INH
Msm/pMV261-
B

FEINH No INH

Msm/pMV261

R EeE Ms2583 Kk A By i RE, A AR A B T
Ms2583 8 E£IEFHHE Msm/pMV261-Ms2583, 45 %
KWL FE 15 pg/mL THN iy 7H10 B3R 3, Msm/
pMV261-Ms2583 [ K B i 55 F Msm/pMV261,
AR THN [ 7TH10 1537 5 b — 35 1 4 K G # A
LICE 1B . HEHABZ Y RFP(5 pg/mL) il EMB
(1 pg/mL) M8 T 38 KB Ms2583 i 35 14 bk

15 wg/mL INH

Msm/pMV261-
Ms2583

15 pg/mL INH

A TNH SRR BB 0 07 28 . U AE 3278 X B B Bk Msm/pMV261, ZDHE R A K 18 I B Bk . B: Msm/pMV261 Fl Msm/pMV261-
Ms2583 FEA BTG 15 pg/mL INH iy 7H10 532 A KB HL. A:Screen the INH-sensitive strains on the 7H10 medium. Control is
blue-boxed and clonies growing slowly are red-boxed.B: Growth of Msm/pMV261 and Msm/pMV261-Ms52583 in 7H10 medium contai-

ning 0 pg/mL INH or 15 pg/mL INH.
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Assays for the INH sensitivity of the M. smegmatis strain overexpressing Ms2583

W (E 2A) . #E—#H SWISS MODEL T ELA4 ]
Ms2583 I = 4E 4514, & B N i j& DNA 45 & 4544
3, C Ui B AR S5 A 45 38 (] 2B) , #El Ms2583 &
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9T HE— B WF5E Ms2583 Y I g, Xt
M 2583 # 47 5o B AN A b 3% 55 L il 1 PCR Y™ 14 15
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N-terminal DNAbinding domain Gterminal ligand binding domain

A: Ms2583 1Y 25 WURRfiE . B: Ms2583 19 = 4k 4544, A: The
structural characteristics of Ms2583. B:3D structure of Ms2583.
B 2 Ms2583 fR<F &S EE

Fig.2 Identification the conserved domain of Ms2583
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WIAS 3 T 2l i) H AR .
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AN, N T %E Ms2583 #E N F RS 3h 7. R
I EMSA &l T Ms2583 454 H i DNA X 85 19
IBETE. BT & B, B SR T Ms2583 5 FITC 43
ICH) Ms2583p L B, AT DL A8 WA 5] — 2k e 7
AT (4B Yk 2), HiE B b # Ms2583
e B T G £ (18 4B JKGE 3~5) . IeAh. dEdR
e 1 Ms 2583 p A] DL 35 4 Pk 3 30 il Ms 258345 &
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A:Ms52583 F:[H PCR ¥ /=W % & . B: Hiss-Ms2583 # [ 4lifk . A:ldentification for PCR amplification of Ms2583 gene by agar-

ose gel electrophoresis. B: Purification of Hiss-Ms2583.
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Identificationfor PCR amplification of Ms2583 gene and purification of Ms2583 protein

AT 0 Ve B 9% & (4 3AT + Str) [, HA pBX-
Ms2583p/pTRG-Ms2583 #% 1K i) 52 % 1 ¥k 5 1F %)
W Bk (pBX-Rv2031p/pTRG-Rv3133¢) —#E 1 K
RLAF T AH B Y 1 900 T8 bk (pBX-Ms2583p /pTRG
Fl pBX/pTRG-Ms2583) L K it X HR B #k (pBX-
Ms2476p /pTRG-Ms2583) Hl 25 4% & & #k (pBX/
pTRG) ¥ oA Kb 4 (& 5)., DL Egi R EH,
Ms2583 Al 5 H [ BJF 5 T Ms2583p Fe5t 4 & .
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Interval 90 bp
A \ (
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Aoehric g RO hric 19
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] _—] 3 k70 1
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10 10 10 10 10 10 10 10 10 10 10

0 2 4 6 6 6 6
1 2 3 4 5 6 7
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e _::}

—

e+

Labeled Ms2583
6 6 6 6  Ms2583/(rmol/L)

8 9 10 11 VKiE Lanes

DNA-# 15 A 1k
DNA -Protein complex

DNAJE Y
DNA substrate

A:Ms2583 (LI ZHE AL, B:EMSA ¥ Ms2583 1) DNA 254 1% 7. A:Genomic location of Ms2583. B: EMSA for detection of

DNA-binding activity of Ms2583.

Bl 4 Ms2583 BIEEAEM K Ms2583 B DNA 45 & id M5 #
Fig.4 Analysis of genomic location of Ms2583 and DNA-binding activity of Ms2583

-3AT
—Str'

+3AT
+Str’
__ pBX-Rv2031p/
pTRG-Rv3133¢

— PBX/pTRG

_ pBX-Ms2583p/
pTRG- Ms2583

pTRG-Ms2583

__ pBX-Ms2476p/
pTRG-Ms2583

B 5

TE X Jie T R

The positive control strain

AT R
The empty vector strain

The experimental strain

_ pBX-Ms2583p/
TRG s s
P 0 bk
The self-activated control strain
__ pBX/

FOR e B BR
The negative control strain

MEBA LT Ms2583 EE S BFHREER

Fig.5 Bacterial one-hybrid assays for detection of the interaction between Ms2583 and its own promoter
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Effects of a TetR family transcription factor Ms2583

on isoniazid sensitivity in Mycobacterium smegmatis

LIN Jian HU Lihua

National Key Laboratory of Agricultural Microbiology/Center for Proteomics Research
Huazhong Agricultural University ,Wuhan 430070,China

Abstract Bacteria use transcriptional regulation to respond to environmental stresses. However,
only a few transcription factors regulating drug resistance have been reported. In this study,a transcrip-
tional factor library of Mycobacterium smegmatis was screened on drug plates. A novel transcriptional
factor,encoded by the MSMEG_2583 (Ms2583) gene directly affecting M. smegmatis Isoniazid (INH)
sensitivity was characterized. Over-expressing Ms2583 caused a significant increase in INH sensitivity of
the transformed cells. Results of analyzing structural characteristics of Ms2583 showed that Ms2583 is a
TetR family transcription factor. The bacterial one-hybrid assays and electrophoretic mobility shift as-
says demonstrated that Ms2583 could directly bind to its own promoter with specific interaction. These
findings will provide a clue for studying the regulatory mechanism of TetR family transcription factor

Ms2583.

Keywords Mycobacterium smegmatis; TetR transcriptional regulator; Ms2583; sensitivity; INH

(AR TR E45)



