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JkiB 1: 76 IPTG % S )45 4 The whole proteins with no IPTG induction; ki 2: %4 IPTG %5194 & H The whole proteins with
IPTG induction; ¥kl 3:2li4k 4K 1 Purified protein. A:GyrA; B:GyrB; C:GyrB-NTD; D:GyrB1-518; E:GyrB1-531; F:GyrBA531-

550; G:GyrBA548-564; H.:GyrB-CTD.
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BERYF KL pET-20b, GyrB-CTD+ GyrB-NTD, %R GyrB WAL C it 28728 (AT N 3 58 245 1 482 55 ) S 09 e TR &5 U 183 o A AR Tl 4 IR
M Y GyrA WA 1TIRS) . Concentration of GyrA and GyrB were A.1.03 pmol/L; B.2.06 pmol/L; C.3.08 pmol/L;Lane 1:Only
supercoiled pET-20b; Lane 2-9: Supercoiled pET-20b treated with GyrB1-518, GyrB1-531, GyrBA531-550, GyrBA548-564, wild-type
A2B2,GyrB-CTD,GyrB-NTD, GyrB-CTD+ GyrB-NTD.
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Fig.2 The relaxation activity of M. tuberculosis combined DNA Gyrase
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GyrBA531-550(HF 4) . GyrB-N (% 8).GyrB-C+ N
GHF 94 A~ 4 il 53 78 7ROKs 18 B2 5 B DNA %% 486 o #
Al DNA () fig J7 #8307 A [6] F2 B % o

DU — o dt 1 8 8 B DNA, L h GyrBA531-
550l 4) 58 78 K 4> il H 45 o5 9k 1 e 46 0 e AR
DNA HM#rsh# DNA B fE 7.

) UIEIE Pk . 8 A g B 2 DL R &
Sk IV 0 ) SR 1) 09 M R B L A% 1R S R e B
37 °C R NLEF[E] 20 min, 435 AW BE N 5.10.20,
30 pg/mL PR B RE T 45 58 A8 (R 1 D) B0 3

(K 3,

M 1 2

GyrB1-531CHF 3) .GyrB-CUHF 7) 3 4> 52 45 {4 4 il AT

34 5 6 7 8 9 10 34 5 6 7 8 9 10

M 1 2

GyrA Fl GyrB $#58We BE (24 1.03 pmol /LD IR A5 VKGH 1 AU 8 SR 8 UKL pET-20b; JKIE 2. FHEF A= 2 A2B2 &b 23 % 18 48 g 28 Jo
¥ pET-20b, 3k i 3~ 10: ¥ GyrB1-518, GyrB1-531, GyrBA531-550, GyrBA548-564 | wild-type A2B2, GyrB-CTD, GyrB-NTD, GyrB-
CTD+GyrB-NTD 3176 5 pg/mL (A),10 pg/mL (B),20 pg/mL (C) F 30 pg/ml (D) K I 2 4b T 20 min B9 18 $25E %1 kL
pET-20b, GyrA and GyrB were mixed at all equal molar concentration (1.03 pmol/L); Lane 1:Only supercoiled pET-20b; Lane2:
Supercoiled pET-20b treated with wild-type A2B2 for 20 min; Lane 3-10: Supercoiled pET-20b treated with GyrB1-518,GyrB1-531,
GyrBA531-550,GyrBA548-564 , wild-type A2B2,GyrB-CTD,GyrB-NTD,GyrB-CTD+ GyrB-NTD under 5 pg/mL (A),10 pg/mL (B),
20 pg/mL (C) sand 30 pg/mL (D) norfloxacin for 20 min,respectively.
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Fig.3 The cleavage activity of M. tuberculosis combined DNA gyrase
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BT GyrB 5 GyrA W7 5L A B S #4511 P9 ) 5 1
(A0 EATA BELE4EFF Toprim R W18 E 1
KA Z W AEH, 5 H A0 XA B RS 4R R
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RGERL R sE MYk F; % Toprim AYHFY AU ; 4 SR 531 ~
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HEWTH DxD SR 5 5 HAE Z RIKH 4
SERNFE . TR E RN M. tuberculosis GyrB
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Asn540- 1 VAR K 1 GyrB 9 531 ~550 7 & F
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Z % x #

%

[1] KOCAGOZ T,HACKBARTH C J.UNSAL I.et al. Gyrase
mutations in laboratory-selected, fluoroquinolone-resistant

mutants of Mycobacterium tuberculosis H37Ra[ J]. Antimi-



543

FEW % 5 Gyr A M AR Y GyrD 2544 3580 5 28 X 25 4% 73 BORT 81 SR T T ) B F) 52 i 75

2]

(3]

[4]

(5]

(6]

(7]

(8]

crobial agents and chemotherapy,1996,40(8):1768-1774.
HOOPER D C, RUBINSTEIN E. Quinolone antimicrobial a-
gents[ M]. Washington,DC: ASM Press,2003.
PITAKSAJJAKUL P,WONGWIT W,PUNPRASIT W,et al.
Mutations in the gyrA and gyrB genes of fluoroquinolone-re-
sistant Mycobacterium tuberculosis from TB patients in Thai-
land[J]. Southeast Asian ] Trop Med Public Health, 2005, 36
(Sup) :228-237.

WANG J,LEE L,LAI H,et al. Fluoroquinolone resistance in
Mycobacterium tuberculosis isolates: associated genetic muta-
tions and relationship to antimicrobial exposure[ J]. Journal of
antimicrobial chemotherapy, 2007,59(5) :860-865.
MOKROUSOV I,OTTEN T,MANICHEVA O,et al. Molec-
ular characterization of ofloxacin-resistant Mycobacterium tu-
berculosis strains from Russia[ J]. Antimicrobial agents and
chemotherapy,2008,52(8) :2937-2939.

AN D D,DUYEN N T H,LAN N T N,et al. Beijing genotype
of Mycobacterium tuberculosis is significantly associated with
high-level fluoroquinolone resistance in Vietnam[]J]. Antimi-
crobial agents and chemotherapy,2009,53(11):4835-4839.
FEUERRIEGEL S, COX H S.ZARKUA N, et al. Sequence
analyses of just four genes to detect extensively drug-resistant
Mycobacterium tuberculosis strains in multidrug-resistant tu-
berculosis patients undergoing treatment[ J]. Antimicrobial a-
gents and chemotherapy,2009,53(8) :3353-3356.

BROSSIER F, VEZIRIS N, AUBRY A, et al. Detection by geno-
type MTBDRs! test of complex mechanisms of resistance to second-
line drugs and ethambutol in multidrug-resistant Mycobacterium
tuberculosis complex isolates[ J]. Journal of clinical microbiology .

2010,48(5) :1683-1689.

9]

[10]

[11]

[1z]

[13]

[14]

[15]

[16]

[17]

BORVE. SO RO IR ERE 5 DNA AR EAE B8 [ D]. 5K
B AR R 22,2007,

MANJUNATHA U H, DALAL M, CHATTERJI M, et al.
Functional characterisation of mycobacterial DNA gyrase: an
efficient decatenase[ J]. Nucleic acids research,2002,30(10) ;
2144-2153.

KAMPRANIS S C,BATES A D, MAXWELL A. A model for
the mechanism of strand passage by DNA gyrase[ ]J]. Proceed-
ings of the National Academy of Sciences,1999,96(15):8414-
8419.

WU J J,ZHANG Z, MITCHENALL L A, et al. The dimer
state of GyrB is an active form:implications for the initial com-
plex assembly and processive strand passage[ ]J]. Nucleic acids
research,2011,39(19) :8488-8502.

L. SR BAT W IRIERE GyrB 5 GyrA M EAE O X 8
BIBFFELD]. BB A ol K%, 2011,

T U B RO AT B R E R A LB OB AR BV S (D] B
B AP AR R 22, 2000,

FU G,WU J,LIU W,et al. Crystal structure of DNA gyrase B’
domain sheds lights on the mechanism for T-segment naviga-
tion[ J]. Nucleic acids research,2009,37(17):5908-5916.
PITON J,PETRELLA S,DELARUE M,et al. Structural in-
sights into the quinolone resistance mechanism ofMycobacteri-
um tuberculosis DNA gyrase [ J]. PLoS ONE, 2010, 5 (8):
el2245.

BUHLER C,GADELLE D, FORTERRE P.et al. Reconstitu-
tion of DNA topoisomerase VI of the thermophilic archaeonsul-
folobus shibatae from subunits separately overexpressed in
Escherichia coli [ J]. Nucleic acids research, 1998, 26 (22) .
5157-5162.

Effects of domain truncated mutant of GyrB interacting with GyrA of DNA

gyrase from Mycobacterium tuberculosis on its holoenzymical function

WANG Maolin

HUANG Youyi

ZUO Huaiyu

ZHANG Jibin

State Key Laboratory of Agricultural Microbiology/College of Life Science & Technology
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Abstract

DNA gyrase has no activity before subunits of GyrA and GyrB recombine to a tetrameric

holoenzyme. A series of GyrB mutants has been constructed and the enzymatic activity of these GyrB mu-

tants was analyzed to study the interaction domains of GyrB and GyrA subunits.Results showed that the

C-terminus of GyrB subunit is the key domain to interact with GyrA subunit.Combined with analyzing

GyrB dimensional structure,531-550 aa of GyrB was proposed to be the key domain of controlling enzy-

mical activity of DNA gyrase and an ideal target for designing drug.
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