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7 & SF AT E BkdR 1 CcpA X bkd £ E Z8V4E FBIE
BAE T, wE, R, KAS REFT

VRAbAR O R A A Rl B, SBRYT WAJRIE 150030
2ep [ L R B A AR RS B, AR H AR e R R S0 EE, Jhat 100193

WE: [ Ay ] #0495 = 4 2 MU (Bacillus thuringiensis, Bt)# st 4% K 5~ BkdR #1224 844 [
T CopA X5 MR . SRR . A R JE N 5% bkd (%5 4R ¥E , WIRR bkd 3 K52 A8 s pL ] .
( 7k ] st B-2PZUH T S M 2 e bkd LR 05 sl 075 S5 S o, R [A) 5 3 21 45 R o B
Bt HD73 B K1 ccpA JE[H, il @A His brds )y i AE KImH i 215 4l fk BkdR Fil CepA &, it
HE IR BE A 5235 BH i BRAR A1 CepA &1 bkd FEHFRIE S T AER . [ 453 ] mdi . Raa .
AR VS bkd JEHFES shF Pptb 95554161k . Pptb A9 IG TEE bkdR 2848 b B B PR A, i 7E
ccpA ZEAR A Bl B T, BkdR F1 CcpA & 15 Pptb A4S 1ER . [ 4516 ] bkd It PRI il st id e 52
BkdR 1IEJ##, 13z CepA i,

KEEIR: A MATE, BkdR, CopA, i

ek GC Frahyse 2 [RFHAMEAEh, &F—
Pl oy f A P #E Hl & 1 A (catabolite control
protein A, CcpA), J&F Lacl-GalR K& 1)%E A
FWU, CopA VE—AZaATEN T, it 5 8h
T EHIRST cre (catabolite repression element) 4]
A TR TR 2 A AR FI AR, AntE
75 S5t BK TR (Sreptococcus mutans) H , Cid/Lrg #5220
TRESMEAR . VIR HabEE %
ity 2 TR AL N SO M AR DG, CepA ddiad 5 cid
A1 lrg Ji Bl 1 B9 25 6 DT 1468 12 DA AR 1) 3 6 A=
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(143 2 FF1 gntR (1) )i 21255 DT 8 42 7 2 A
ELOTAWT IBuR

Sigma [H /& RNA REWAZOBWIE, 7£
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P EBPILFIMEF, A fEiiSthit . EBPs
HA 3 MNMAIREEMEL: N sS4 E(R
domain), TTTENANRE S PRI AAATEEHY
1 (C domain), %7745 Sigmab4 M EAEM; C
Ui HTH S54438(D domain), @it 55 shF 4%
SEFFANE A, IR EIEEEAC. 2 am b s
£ Z 5 EBPs, il UnE K7 +F 5 (Escherichia coli)
4 13 Fh EBPs, RZHCSAI LT, &
L Ui B (Pseudomonas putida) 14 22 Ff EBPs,
ZH5EHERIR 7z, SRS SRR
SR F AR e R A 0 B S s A B 2 AT T
A 5 Fl EBPs, SRR . SCHERILIRFIRA
PRI el S N ARV 2 AR B AR
HATEEAEA, 40 NurC RERI G . XyIR i
BB | PspF i IR IR 1194

I 4 2 AT I (Bacillus thurigiensis, Bt)f&
a2t RPH AN G, HAE 28 MIE i nd [a) ) R 6% 7 A=
% B AR R M (insecticidal crystal proteins, 1CPs),
X Z i A H A R A R A R
Wk, RN Z R A BRI A
S E RIS LB, 7E Bt HD73 B bk 8 Fl
EBPS™, J¥E ZRCRE, A - TR
e R IR RIS, Hop
BkdR 1% bkd S L HIEE %, Al AES SCBE R SETR
(R . TR R TR) G AR 18

B, SR SRR R A R 7 2
SR SR A BRI RE , 91 U0 S B A IR T R A
W EERR IR, 7E 5% 5 1A (Sreptomyces aver mitilis)
Ha (231 R Ak A T A A 7 — S R A A
—KJ5; 16 Bst, XHEENRNIRS 5 2 MU i #2
Hh 2 BB 1 T 0245 2% 7 BK T (Enterococcus
faecalis)t, 55 ATP FIfERHCIHI®; 168 (R ER
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I (Myxococcus xanthus)H 2 5 41 il & 5 1L B i
5L G0, Bsr, WSl G SE MR A A S
iR A A bk S5 PR 4wt (1) it R GefiAL
bkd 3 [H & A% 5% Sigmaba [Tl , If-32 4% 5%
P BkdR A4 R4 F CodY izl Ao
B AT A B, Bt H bkd L[RRS4
g PR Bs ML, bkd JEDIEH 8 Mk
DRI ZH A, Herp ptb-bkdB 7 43 R pli— A% S HRoc,
bkdR FLAIE S — ML SR G, bkd BRI A 3
Pptb (/% 3416 157 Sigmab4 #til, 352 BkdR iF
o Bt H bkdR LR B XS B A G . 2RO I
A CrylAc S o, (AEREIAZ 36 )
DN ABFIAEILIER [, 5 bkd BEP RS 7
Pptb Y7554 Sl M R AL A T IR A AT

11 #e

111 WAk, BURLAANRIEIRARM: PR A
ki L 1, K FF i (Escherichia coli, E. coli)i
FiFR i) LB KEaedk, HigRakff 37 °C. 220 r/min;
Bt (45550 BT LB B dE . SSM B 77 3L 28R
MO #5323 ( A Sigma A #], 1845 : M6030), K
FR25A% 30 °C. 220 r/min. A 2 AU E 4393
N EEHEE 100 pg/ml, £ % Sug/mL, R
BB%E % 100 pg/mL .,

112 EZESSFMR: BEENDIEE . DNA &
A A DNA JEHERG I A 5 AR TR (RE) A R
O )AL I AR R A B W] 5 ORISR E
DNA [E1ISFT PCR F=##ifkistil &% H Axygen 2
Hl o BROEFUZMTAIERIE H GE A ). poly(dl:dC)
W H Sigma /yH) ., Gel Shift Assay Systems It [

Promega /A .
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* 1 BEHRSRH
Tablel. Strainsand plasmids
Strains and plasmids Characterization Resource
Srains
HD73 B. thuringiensis subsp. kurstaki carrying the crylAc gene Thislab
HD(AbkdR) B. thuringiensis HD73 bkdR gene insertion mutant; Kan® [27]
HD(AccpA) B. thuringiensis HD73 ccpA gene insertion mutant; Kan® This study
HD(Pptb) HD73 strain containing plasmid pHTPptb [27]
AbkdR(Pptb) HD(AbkdR) strain containing plasmid pHTPptb [27]
AccpA(Pptb) HD(AccpA) strain containing plasmid pHTPptb This study
E coli TG1 A(Iaf:-proAB) SUpE thi hsd-5 (F' traD36 proA” proB* lacl® lacZAM15), general purpose Thislab
cloning host
E coli ET F dam_13::Tn9 dcm-6 hde hsdR recF143 7j-202::Tn10 galK2 gal T22 aral4 pacY1 xyl-5 Thislab
leuB6 thi-1, for generation of unmethylated DNA
BL21(DE3) E. coli B, F~, dcm, ompT hsdS(rB-mB-), gal, A(DE3) Thislab
BL21(pETccpA) BL21(DES3) strain containing plasmid pETccpA [29]
BL21(pETbkdR) BL21(DES3) strain containing plasmid pETbkdR This study
BLpET BL21 strain carrying pET21b Thislab
Plasmids
pMAD AmpR, Em® shuttle vector, thermosensitive origin of replication Institute Pasteur
pMADADbkdR pMAD with bkdR insertion fragment This study
pET21b Expressional vector, Amp', 5.4 kb Thislab
pPETccpA PET21b containing ccpA gene, Amp' [29]
PETbkdR PET21b containing bkdR gene, Amp' This study
pHTPptb pHT304-18Z carrying promoter upstream from ptb [27]

1.1.3 FI¥EEIFFINE: Wi Bt HD73 JE K
AN 519, 518 Rt T A TR
TR AR A7 B ml b A R se i, 781 fh b
TOEFRRER R AR LA RA RSN, 51
LR HN WK 2,

Fz 2. s1YF%
Table2. Primersused in this study

Primer name Sequence (5—3')

CcCpA-Al  CGGGATCCTCTGATGCAGCGCAACAAATG
ccpA-A2  CTCAAATGGTTCGCTGTGAAACGTTCGCTTC
Kan-1 GAAGCGAACGTTTCACAGCGAACCATTTGAG
Kan-2 ACGGTGAGGTAAGATAAATTCCTCGTAGGC

ccpA-B1 GCCTACGAGGAATTTATCTTACCTCACCGT
ccpA-B2  CCGGAATTCGTACCATAATGCTACCTGCA
bkdR-F CGGGATCCGATGAAACAAAAAGTATTAATTG
bkdR-R ACGCGTCGACTTGCATGCTATTTTTTGCATG
Pptb-1 GTGACAGAGTTTGAAGGG

Pptb-2 ATTTTGTAATCAACCCTTTC

1.2 ccpA AR BERRAN B 2 I %

T 5T CepA Xt bkd SERI R, sk ds, il
FFISEH AR, F%E T copA SR IK, Ikl
R3], FIARATR : DL Bt HD73 JERZ1 MAsihR
FAB14) ccpA-Al/ccpA-A2 H 1 copA FEH EiiF A BE
(ccpA-A), K/ 618 bp; 15 1#) ccpA-Bl/ccpA-B2
1 copA LK I A B (copA-B), KN A 646 bp.
LhAbkdR ZEA5 (AP idR , 5149 Kan-1/Kan-2
P HE-RARBTIERE R (kan) , K/ 1503 bp, LA copA-A |
ccpA-B Fil kan AAEHk, F54) ccpA-Al/ccpA-B2
T E S PCR 91 copA SR RAR G (A RIRE:
RPUIEEEN) . PCR W) 2 BRI P A U Bam HI
Fl EcoR | XUEY & , R B ZE R 8K pMAD,
AL BRI TGL Wbk, 1T EH A Bk 4
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& pPMADACccpA., K E 4 Bk A ET 2 H 5L,
L A HD73 i kR, #e1b ik WSCHR[32], 3k
B EA LT RZPER HD (PMADACCpA)E bk, 1%
WIARIETT 38 °C il 28748 , i it A RAR & R btk
I H A AHERPUEN R, JE17 PCRY&E: L
ccpA-Al/ccpA-B2 51 Y), LRA RIF&GRTrEIF
HICLLRE R PO TR AR AR, RT3 528 TR bk
fir# A HD(AccpA) .
1.3 BkdR FXHEHWRE

Hi4 GenBank H' Bt HD73 itk (GenBank % 5%
5. CP004069) 1y bkdR(HD73_4469) 5t [ ¥ 51 K
PET21b ks (R UI 7 1, B4 3 bkdR 2 K] ORF
115147 bkdR-F 1 bkdR-R (£ 2), L) HD73 JLA 4
AR 474 bkdR HE[K (2040 bp), PCR F=44fifk J
2 Bam HI #1 Sal | AUiEY), 1EHEA Histr&n
PET21b Fiki Bam HI Fl Sal | XU B |, %4k
E. coli TG1 I&tk, #A5EHL ik pETbkdR, 4
Fikizs PCR. FgYIFIMF 4%, ¥{k® E. coli
BL2L(DE3) ik, FK1FF ARt BL21L(pETbkdR).
14 BHERBHANSERIBIR

BkdR £ 1l CcpA [ 1 &k 54lifk L3¢
fk[29]. LA Bt HD73 Jgfbith , A FAM (RILDS
HR)WRICHI G (GR 2)473 Pptb Fr Bt (345 bp).
JKE BELHE 5236 (EMSA.,  Electrophoresis mobility shift
assays)ffi ¥ Pptb H B 5 BkdR ZE 1l CcpA
MEsG, Tk WaCHk[29]
1.5 B-RIFWEEEEIE MM E

Bt WAkt Gk, 196558 % 50 mL LB 555
%, 30 °C. 220 r/min 47 ¥ 55 5% 2 5 50E K
(ODgoo=2.0), HX 1 mL B HAZ] 100 mL M9 15 5%
S A LUSE Y 17 mmol/L %), 30 °C.

actamicro@im.ac.cn

220 r/min & 155 2 ODeo=0.1 (£ 3 ), 43-5lhn
AL SE N 3 mmol/L MERR(CEER . oA
B2 . GREIR), MRELRESE 2 h R T HREUREGE 9 A2),
2hBRE 10k, JEHC9 AN, BRIREUE 10 mL,
BRI, PREBUUIE, B2 FLWHE 1 Bl 1
S WB25SCHR[22], R s = /DT A 3K

2 FHRfAAHN

2.1 bkd 2R BRI PR FE T

N T ST bkd FEFEFREE SRR, Mgk
T bkd JERFE R 35T Pptb fl 4 lacZ FE 8 () 263k
AKX pHTPptb, 43JlHL % A Bt HD73 B #RAN
bkdR 784514, RISk HD(Pptb) il AbkdR(Pptb).
- FLH T RS MR E R, 74355 F 3 mmol/L
SEHEMR . L AR A AR MO 5575k, Pptb
Ja B F7E Bt HD73 & bk b i s 1 1 B I &
TAEG AL MO 55575 [# 1-A, HD(Pptb)],
DEITE LA TR b, SR AR . ot ARG
MR A5 Pptb ARG SRIGYE, M7EEA 3 mmol/L
SERMR . e @REA AR MO Bi SR dk b, Pptb
A B FAE bkdR 78 fA rfy (1) S 1 45 W 25 R
[Kl 1-B, AbkdR(Pptb)], ¥ilH Pptb 15 35 506
P52 BkdR ) IE T
2.2 BkdR X} bkd ZFE % K5 R iR ER

N T HE— AL W1 BRdR X bkd 35 [R5 4 4 SR
FEVER, #9# Bt HD73 FRkY BkdR #ik4lifb ik
&, PCR ¥4 bkdR 3 A 4K IF55F HistrZny
pET21b #ikiEH:, #1L E. coli TGL Fitk, 2kf5
4 Jfiki pETbkdR, £ PCR %515 %] 2040 bp fY
S5 (K 2-A), % Bam HI il Sal | WG] % 5 15
| 5.4 kb R/NYEARSAT A 2040 bp 247 K/
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(A) 30000 11y ppyp) = OmmolL (B) EHD(Ppeb)
-3 mmol/L Leucineg 40000 F EZAAbKAR(Ppib) +
= —— 3 mmol/L Isoleucine F
= 40000} —¥— 3 mmol/L Valine =
3 5 — 30000}
= ]
5 Z 30000} 5 E
g~ 8 72 20000}
‘z 8 ‘Z B
Z = 20000} Z=
82 2 = 10000}
© 10000} & S
= e e e . = 400‘f T
A v W s B B,
2 4 o 3 Ay o 0\!\/ o N
A P \WAgEN -;\(“_ nh
n B\i\e\’\c\{\e 'B\:g\e\)c\‘\ L J a\\(\e’ Q{(\
A4
1. Pptb B9 REMESH

Figure 1. Analysis of transcription of Pptb. A: Transcription of Pptb induced with different amino acid; B:
comparison of transcription of HD(Pptb) and AbkdR(Pptb) induced with different amino acid at A4 point. The
ODgoo reached 1.0 (mid-exponential phase), that defined as Ao, and A is n hours after Ag. A4 is 4 hours after A,.
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Figure 2. Construction and purification of BkdR. A: Identification of pETbkdR plasmid; M: DNA marker. B:

purification of BkdR-His fusion protein; M: protein marker.

H B R BEARH (B 2-A), 2000 43 BT R 810 Lo 36
B 41 5okl pETbkdR F =B . H2H JFOR e b 2
E. coli BL21 i ¥k , 345 BL21(pETbkdR) % ik £ £k
2% \PTG i35, A M, 2.olEnT R
PELL 4y, X BkdR-His filtf 2 [ T NiZ 5 B
WisEAnaifk, SDS-PAGE 455 %M1 prfs (4l i
B, KN 77 kDa (B 2-B).

FIF FAM FRiCH514 Pptb-1 F1 Pptb-2 §3
bkd F:H #7145 31 A Bt (Pptb, 345 bp), S4lifki
BkdR-His & [ TSNS G528, 45 R W (F 3),
BERL TR 257 20 ng 4 ARic i A i DNA, |

JZ5 DNA 5HEA45G 154, Mg BkdR &Mk
FERHEIN, JEFRARLE A DNA S vk B Bof il
X, FRESEASGGWRTIREZHTHS, B
Pptb 5 BkdR & A4 G1EH]; MiNA 500 £
JEIEARIC A DNA AT LA SARICH) DNA F= A5 G fE
(K 3, lane 7); BEXTIE Sy 20 ng owlC J: A %
(cwWIC J [H 4 i B A K fife g, FLA% 577 SigmaK
T 8T 5 0.37 ug BkdR & [1 645 15
I 3, 4447 8). LA B4R Ui Pptb 5 BkdR &
HHEARERIEMEEGIEN, X Eegs 3R] Pptb 1Y
i 557 BRAR Y A

http://journals.im.ac.cn/actamicrocn
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BkdR
0.1

s e e

Bt

2 3 4 5 6 7 8

E 3. BkdR 5 Pptb R4S

0.15 0.18 0.25 037 037 037 pg

< BkdR-Pprb complexes

< Pptb (20 ng, 345 bp)

Figure 3. Binding of BkdR and Pptb. Lane 1: FAM-labeled DNA probe; lanes 2—6: incubation of the probe with increasing
concentrations of purified BkdR indicated at the top of the figure; lane 7: incubation of labeled DNA and 500-fold
unlabeled DNA with 0.37 pg BKdR; lane 8: negative control: incubation of 20 ng cwlC promoter with 0.37 pg BKkdR.

2.3 CcpA Xt bkd ZEEH R R FREVER
RIAFsE R, Pptb 541 oh 4 & — B 51
(TTGAATGCGTTTTCA) 5% CepA JH# 1 —3 7
51 (WTGNAANCGNWNNCW) AL, o T B
CepA & 5% Pptb (5% s A7 T E T A8 T copA

(A)

12000 ¢

o
(=
f=J
<

[-galactosidase activity
(Miller Units)

(9]

vity

f-galactosidase act
(Miller Units)
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6000 r

3000 +

(B)

10000 ¢

8000 ¢

6000 ¢

4000 ¢

2000 ¢

SSM 35000 ¢
S 28000}
=
2 5 21000 |
Z 5
é E; 14000 +
=
—#-HD(Pptb) i’ 7000
¥ AccpA(Pptb)
T, T, 1 T, T T, T, T, 0
Tl\

M9+3 mmol/L Isoleucine (D) 9000 ¢
-m-HD(Pptb) =
-@-AccpA(Pptb) 2 Z 6000

o =

25

T i

S S 3000
I—I—/’.'/’.—,‘. ER

g

&

AK Alll

RATK, FH¥ Pptb Al lacz FEIH )ik 244
pHTPptb Hidi % A ccpA A, RIS E
AccpA(Pptb) . B~ FLAH 1 1 1 2 2 B, 7E SSM
Kb (8 4-A), HD(Pptb) &tk s AccpA(Pptb)
BRI PR 1) 2 Sie v M TG I W 2 S5 TR 1 R A

M9+3 mmol/L Leucine

%

-8 AccpA(Pptb)

A,
A

A, A, Ay Ay

M9+3 mmol/L Valine

Pt

- HD(Pptb)
@ AcecpA(Pptb)
— g ®—8—m=n
AL AL AL AL A
A

4. HD(Pptb)E#k5 AccpA(Pptb)E tkay%E FiE M ELE

Figure 4. Comparison of transcription of HD(Pptb) and AbkdR(Pptb). A: SMM; B: M9 with glucose and 3 mmol/L
leucine; C: M9 with glucose and 3 mmol/L isoleucine; D: M9 with glucose and 3 mmol/L valcine. The ODggo
reached 1.0 (mid-exponential phase), that defined as Ao, and A, is n hours after A,.
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(17 mmol/L)FI 3 mmol/L ZFEARAY MO 15373
(Kl 4-B, C, D), AccpA(Pptb)wikk it 56 1
Z T HD(Pptb) PRI TEE, IXLEERLULR, 1
HEME IR, Pptb (ARG EZ CepA
MRS, TR S @R R AL, Pptb (LAl 5%
THPEASZ CopA T

b T it B CopA Xt Pptb 757 7E B
FEEAE R, R R BIA H R CopA Ik TE HR
BL21(pETccpA)®, 25 IPTG 53Rk NiZ# 4
R MR Al K45 CepA-Hisfl &8 M. FIH
FAM #3195 4 Pptb-1 Al Pptb-2 § 34152114 bkd
JE R # 19 J5 301 B Bt (Pptb, 345 bp), 54lifk 1
CcpA-His & [ TSNS & 525, 45 R R (K 5),
G FRICHY 20 ng FIFH DNA &7 ik B Bk bR
fit, EJZ DNA H5EALAE IR EZETHE,
Ui Pptb 55 CopA FEFIA S E1EH, MlIA 500 £
W AEFRIC Y DNA 1] LS FRICH) DNA 74 554
ZEGVEF(E 5, lane 7), 5B Pptb 5 CcpA I
HAFR RIS SN, XEgh 1R Potb (1%
St CopA MY B R

0 0.06 008 0.10 0.16 0.26

3 it

ARSI E AN &I, Bt HD73 B kK bkd
FER R 3hF Pptb (%% 552 Sigmab4 H 1145
i, F32 BkdR MIER P, Ao it—4 kB,
Pptb 154 5% 250 2R . F58 @ R A A TR NG T
ZIEFIEEZ BkdR HEIEEE, XFEERS
Bs HfY bkd 3R SEARMY . Aot
EMSA 5255, #—2WHf 1 4lifbiy) BkdR & AFI
CcpA 15 Pptb )i 8l T LELS G4E L o bkd
B DR 8 1 B SR P LA AR AL T OB A IEHE . BKAR
BORRR TG RN, BA 3R 453
(&1 6-A): N Iih) PAS 5 SE5 13, mIRE 5052
WK . S @ R EIRE 5 % I AAAT
2k, HARSFESETY] GAFTGA, e
Sigmab4 KA TAHEAE ] ; C dift) HTH S5k,
AfgE Pptb JH 3 LB BSOS (K 6-B)F 5
ZHZ A . Pptb s TIPS PR — AN LR 7
Sigmab4 $5: l (R:~F—12/—24 )75 (€ 6-B), Sigmab4
Al e L S A5 S TR IR FE 5% . Pptb 5 3h

CcpA
0.26 ug

WIWIWINA™

‘ CcpA-Pptbh complexes

S | Pprb (20 ng. 345 bp)

5. CcpA 5 Pptb WIS
Figure 5. Binding of CcpA and Pptb. Lane 1: FAM-labeled DNA probe; lanes 2—6: incubation of the probe with
increasing concentrations of purified CcpA indicated at the top of the figure; lane 7: incubation of labeled DNA and

500-fold unlabeled DNA with 0.26 ug CcpA.
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(A) I 100 200
Query seq.
Specific hits A
Superfanilies PAS superfamily

PAS superfamily

400 500 600 692

P-loop_NTPase superfamily

®) 1 ATTGCGTACCATGCAATTTATTGCATGGTATACAAAAAGCGACAAAATAAGACAGAATCT

BkdR putative binding site

61 TTCGTTATTTTCTAAAGTATTGATTTTACTGCATTTTGAATGCGTTTTCATTATTGGTAA

CcpA putative binding site

121 GACCACTTTTAAAAGTTGGCACGGTATTTGCTTTATAAATAGACGAGGGACGACGGAAAG

24

181  GGTTGATTACAAAATATG
pth

—-12

E 6. BkdR REBZLEHIE 247 (A)FN Pptb B 31 F F 515 #7(B)
Figure6. Sequenceanalysis. A: Analysis of BkdR domain; B: Analysis of Pptb sequence.

FIFHNEAETE— CopA RBIIIESEFS, CepA
A REIE 1% 5 45 A DT R B R PE T A

AWFFE IS EMSA SCIFN B-2F U IS 1
OYMTSLEG A, FEM AR SR L, bkd JE R
R EMAZ CopA W EIE MY, WifE BsHr, &
A FHOCHRIE 7R bkd 3L A% 5% 5 CopA FHK,
Wit fE DBTBS %4k 4 (http://dotbs.hge.jp/) A 2%
Bs 168 FkkE 4 ptb FEN Fiif R sh 77401y
kMBI FA A0, WA KIS CepA 45
HHY cre i . HJE Bs 5 BE IR AW A K
FHERY ilv-leu #29h 752 CepA HITETE - ilv-leu R\
Tl G R 502 5 A0 D T R 28] 2 ik 22 R 1Y)
A R, KBRS S R A I R R B
£ Bt ', CcpA RIREIAE T S B EERR 10 5 1 1
R AR e

Z % M
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bkd gene cluster is regulated by BKkdR and CcpA in Bacillus
thuringiensis
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! College of Life Sciences, Northeast Agricultural University, Harbin 150030, Heilongjiang Province, China
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Abstract: [Objective] We analyzed the transcriptional regulation of bkd gene cluster by BkdR and CcpA in
Bacillus thuringiensis (Bt), which is involved in leucine, isoleucine and valine metabolism. To determine the
mechanism of transcriptional regulation of bkd gene cluster. [Methods] Induced transcriptional activity of bkd
promoter (Pptb) was analyzed by promoter fusions with lacZ gene. ccpA insertion mutant was constructed by
homologous recombination. Purification of BkdR and CcpA was using HiTrap chelating column. The binding of
bkd promoter with CcpA protein was verified by electrophoresis mobility shift assays. [Results] Transcriptional
activity of Pptb was induced by leucine, isoleucine, and valine. The induced transcriptional activity of Pptb was
sharply decreased in bkdR mutant, but increased in ccpA mutant. Pptb could bind to the BkdR and CcpA protein,
respectively. [Conclusion] The induced transcription of bkd gene cluster is positively regulated by BkdR and
negatively regulated by CcpA.
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