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[, b 14 DMERAESIFFMEE cre J75, XERSTFHAT LIS CopA I KEMRINE
[ 4518 ] BtHD73 Witk b A 14 DL EHZ CopA METE, [N HEL 5532 Sigmas4 AyFH
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CcpA  (catabolite control protein  A) J&

Lacl-GalR ZIGRYEE [, 764 2% [ M A vh 32 28045
Tk I 77 f# X 19] (carbon  catabolite repression/carbon
catabolite activation, CCR/CCA)'™?, 175 Bk
%T(Streplococcus mutans)i) £ FRERLD . &t
Hi % BR T (Staphylococcus aureus) A ZIRER S
K BN B (Lactobacillus  fermentum) W) AN Fl 4
HIFRIRHTIAE . CopA SRR T, JAFEAIH
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(WWGAAARCGYTTTCWW #1 TTTTYHWDH
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(TGTAAA-Yx-TTTACA)!"),

Sigma [A I RNA RE RIS, Eilidii
A BREEE PGS, 375 RNA RA AL O RS
A TGS 5% . ARG REANF 534 Sigma70 #!
i Sigma54 #!, XHI7ET Sigma70 $HAIJH 3T 1)
-35/-10 X, SigmaS54 HlljAsh11)-24/-12 X,
[A] i) 75 22 3 5 F-4% 5 25 1 (enhance binding protein,
EBPs) 1 3 76 A" GE & 4 5 5 U 0 K A 41 5
Sigma54 HFH#HIREEHE S SR A6, Wik
SRR A R PR EE R A PO
HAERPNE ) BRI T R £
Sigma54 il FEA ,, KIGFTF & (Escherichia coli)
A 30 MK T Sigmas4 iR\, Hrp—2FLl |
Z 57 BEELIKE (Vibrio Cholerae)fi 82
MR TR Sigmas4 #HIPO; N AN MY 22
Wre I (Listeria Monocytogenes)fi 17 ~FeH a9 %%
SEH SigmaS4 FEl, Horh K 2805 ik IEAC AR
KB AR S 6 % R W 95 = 4 2F MU (Bacillus
thuringiensis, TRiFR Bt)HY Sigmas4 #5520 430071 %
P 47 A FEH I FE S SigmaS4 5, REHS S
W RIR A ACIY A y-2 3 T ERIR 0 Al
AR R A%, BHEET Bt
Sigma54 ¥ il 5L [F 5 CepA P45 FE A 8] () 5 ZAT5A
A, AT RIS 4R M 28 B IATFAT AN

Bt &5 2 [RPHPR AT, 7EIE B LY [R] B i
A X 22 AR E A R R R O P R
R(EE AR SARER, B Cry 1), BH
BAWE A EYE2FRs, EFRNEY
By STRAS T iz i AR i AR R s
A EEXT Bt 27 AN b AR R B S R HGE AR D
MR W, SigmaS4 Fll CepA #PIEEFZ 5
ZEMOTE BUAH CFE A A 2k P JEH Bt HD73 1
¥R Sigmas4 By R SHARE F A7 (FF R
), (BAERPURIATERE . A SCGEZE G 50 i

2 MR TR R 38 A R 28 e T B AP T Bt HD73 7
i SigmaS4 B G AR PRI AU ECHE S Rt B 25
MIAT & (Bacillus cereus) ATCC 14579 [ kK CepA filt
R GEAF R B S AL B Y (WA TR 1) S R 4 A
UE 90%LA 1), FHHEATIR ST CopA HEF A
AheEE ISR, BHAf Bt HD73 Bk H 3L [A] 57 Sigmas4
M CepA WFERGIEL, S DA 45 10 £ 25
ZEMARIATE BRI R, I EXT Bt AR
P2 28 AR

1 AR 7 %
1.1 #8

L1 Bbk. BURLRIBEFREE: P RGO A BORE DL
%% 1. R (Escherichia coli, E. coli)fll Bt 1
R A LB 15353 (Tryptone 1.0%, Yeast extract
0.5%, NaCl 1.0%, pH 7.2). Bt 7E 30 °C. 220 r/min
LM P E5FR L E. coli 4 37 °C 220 r/min 5518 F 3555,
AR HEHRLIREN 100 pg/mL.,

112 EEAASS AR RGN DB
PrimeSTAR® HS DNA H {5 Fl T4 DNA &
W B AR TRECRE)A FIRA W s Tug DNA R4
Wy [ bt ISR R A PR ] 5 R R
DNA [a[{i Al PCR ) 4lifbisGil & A Axygen 23
F] o B 2E FZ M AL SR} (chelating sepharose  fast
flow) " H GE /& ¥l . poly(dl:dC)[Poly(ethylene
glycol) di-(4-hydroxyphenyl)diphenylphosphine] 1
H Sigma 2. Gel Shift Assay Systems ] H
Promega /7] o Hft A= AL s FIT AR 3R 24 0 i 11 8
[ A Al Bl A 2 93

113 SIEREFIIME: MR Bt HD73 JEH
PR IS, S1E R A T A TR
AlAEETE G SE R, FRAlE AL st a Rk A
FHEB A PR AR SEM, 5124 FR P HI IR 2.
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x1. BEHRSRHE
Table 1. Strains and plasmids
Strains and plasmids Characterization Resource
Strains
E coli TG A(la.c—proAB) supE thi hsd-5 (F' traD36 proA” proB" lacl® lacZAM15), general purpose This lab
cloning host
BL21(DE3) E. coli B, F, dem, ompT hsdS(rB-mB-), gal, A(DE3) [35]
BL21(pETccpA) BL21 (DE3) strain containing plasmid pETccpA This study
BLpET BL21 strain carrying pET21b This lab
HD73 B. thuringiensis subsp. kurstaki carrying the crylAc gene This lab
Plasmids
pET21b Expressional vector, Amp', 5.4 kb This lab
pETccpA pET21b containing ccpA gene, Amp" This study
®2. 5 1.2 CcpA FAHEHME
Table 2. Primers used in this study

Primer name Sequence (5'—3)

ccpA-F CGGGATCCGATGAACGTAACAATCTATG
ACGCGTCGACTTACTTCGTTGAATCTCTA
ccpA-R
AA
P0460-F CAAAGAATTGTGCGATAA
P0460-R GGTTTCCCCTCCACACC
P0493-F GCTGGTACTATTATTTCAA
P0493-R AAAATTCCCTCTCTCTTGC
P0737-F CGTAGTAGGTGCCATCTTT
P0737-R TCTCTTTTCTCCTCATTTCA
P1239-F GAAGATGGATCATATGGAGATG
P1239-R GAAATTCTCCCCCTTTGCA
P1416-F CTCTGATAATTTAGAAAAGTG
P1416-R CATGCTCATCGCTACTGTTG
P1464-F GCATAATGAAACGTTTACAAAGG
P1464-R GTCCTTCACCTCGCTCTG
P1489-F TATTCCGTTATATTGTTG
P1489-R TTGTTTAAACCTCCCAATG
P2061-F GTTATGTATGAATGATAGGAG
P2061-R ATTGTATGGTCAATTAACTTTGC
P4468-F GCGTTAGGAATTTCCGTTCGAA
P4468-R ATTTTGTAATCAACCCTTTCCGTCG
P4900-F GCAAGTAATACAAGCGGATAAG
P4900-R CGTCATTCCCCTTTCTTCTTC
P5854-F TACTGAAATTCAGCCATGGTT
P5854-R TTTGGCCACCTCTTTCGATTT
P0668-F GAAATCGGGATAATCATTTAGGA
P0668-R TATAGCTCACCTCTTTAATTG
P4302-F TCTTTATTCCGCCATATTGGG
P4302-R TTTCATTACCCCTTCTATAAGT
P5768-F GTGGTTCCATTCCTCTACATA
P5768-R TTTTTCCTCTCCTATTCTTC
PcwlX-F TTGCAGAGGTTGAAAGAAGCTGTGAAGG
PcwlX-R CCTCCGTGCAAACTATATCTAGCCAT

actamicro@im.ac.cn

& GenBank H' Bt HD73 7 #£(GenBank % 5%
51 CP004069)HY ccpA (HD73 4987)F:K 41 K
pET21b JUkL A AU, BT 1 copd BLH ORF
514 ccpA-F Fl ccpA-R (3 2), UL HD73 3LR4H
SRR 1S copd FEH, PCR P4tk 528 BamH 1
1 Sal 1XEFY], &85 His #2508 pET21b Jit
ki BamH 1 F1 Sal 1 WG] v B |, 554k E. coli TG1
WA, IS E AR pETcepd ., B TR % PCR,
FEU AN P %5 58 , %5102 E. coli BL21 (DE3)RFFE,
IRAFF IR RE BL21 (pETcepA).

1.3 CcpA EAMFRRE4LL

¥ BL21 (pETcepA)ERRFE S 100 ug /mL %
FHE R R e LB H 3R H 37 °C.220 r/min 1%
F & ODgpo=0.5-0.6, MAZHEEH 0.5 mmol/L
IPTG (isopropyl-B-D-thiogalactopyranoside), 18 °C.
150 r/min #5512 h, 8000 r/min fIK7EE.C> 15 min
WA B, I 50 mmol Tris-HCI 2% ik (pH 8.0
TF DA B30 B T oK B A 6 min (CP750
COLE-PARMER, #FH I 40%, #75 3s, BiF
5s)o 12000 r/min fIGHRE 50> 10 min 72 b3 T
W, FIEPEA R CopA HF .
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B 1 & TP b 0B R Z A,
A His b2 1) CopA S SHER FER 455, FEEIR
SRR s T 5 AEFERFR AP 185 22 #h i (20 mmol/L
Tris-HCI pH 8.5, 0.5 mol/L NaCl, 20 mmol/L Bik)
Ve 2 5 1T S RAEABRAUE B 22 nhi (20 mmol/L
Tris-HCI pH 8.5, 0.5 mol/L NaCl, 250 mmol/L 73
MY H A IR IR 5 SDS-PAGE 46 I BRI 4
HEHEFEG . XA E A pH 8.0 Tris-HCI #E17
BT
14 BB

PAFR = & P HFF I HD73 AR, A
FAM (RIEZOLFFFICHIGIHIER DI A cre
J¥ 5 DNA Bt &5 BH i 55 50 (EMSA
electrophoresis mobility shift assays)ffi =& DNA F Bt
HEAMWEE: 20 pL KRR T EA 0.05 pg 2
0.1 pgHibRichy DNA, AR R CepA HI .
2t 4 2% wpR (10 mmol/L Tris-HCI, 0.5 mmol/L
dithiothreitol (DTT), 50 mmol/L NaCl, 500 ng poly
(d1:dC), pH 7.5 11 4% (V/V) glycerol), 25 °C )
20 min, F 5% (W/V)ARZE VLR NI I e /E TBE
% WK (90 mmol/L Tris-base, 90 mmol/L iz,
2 mmol/L EDTA, pH 8.0) H 3k & il 52 17 7= 4
(Mini-PROTEAN system (Bio-Rad), 160V, 4 °C,
1 h). FHZICEER 1% 2 45 (Fujifilm, FLA Imager
FLA-5100)%F A8 Mg 4 744 (Laser: 473 nm,
HLJE: 900V, Filter: 526-000/01),

2 ERFAM

2.1 Sigma54 Fl CepA RV RIZEE 7
LA P22, Bt HD73 F#k A 121

NIEHE sigl (4l Sigmas4 [H-F)RASR A [ ifF

FKik, 255 MNEEE FIEHELP; Be ATCC 14579

ERR A 173 D IEHTE copd AR FIHFRIK,
80 NI T £, M4 Be ATCC 14579 Tk
CopA Bl R AR R 5k 4, 78 HD73 LR 448
PRI ERE R (— 8 90%LL |), 5 Bt HD73 #H#k
Sigma54 IR SRS SR A AT RS, R
31 A>3 A A B B ZE CepA i 2k 58 7% {4 Al
Sigma54 fik 2k 5SS Al B h (3R 3). TE
cepA AR FIRFRB AT, A 11 AR LE
sigl RAFR FIRFERE, 16 PMREFE TR RES; 7
cepA FEARRFRRFRBH R T, A 3 ADHEELE
sigl RRARRR R, 2 DNMRETHESE . X
Sigma54 5 CepA :[REER 31 ANFEHE P A 8T
XI(ATG F3iF 500 bp | ATG T 100 bp)7E
DBTBS #(J& % (http://dbtbs.hgc.jp/) i1 1 51 434,
KB 14 AFED (S E P e TR 3h 77
G ARSI cre FRHN (K 1),
2.2 CepA EAMFEREHL

N T BRI 14 D HA cre AR R BT
TEAAMER S CopA HEASEE, HE Bt HD73 1§
BRI CopA FRik4lifb ik, Bt HD73 ccpd 3EH ORF
X 4K N 999 bp, ZIHMTFSHE Be ATCC 14579
FRERY CepA AHIUYE R 100%, PCR 9714 cepd
2 KIF5EA His bR pET21b 2ifkiE 4%, 5%
At E. coli TG1 W#k, RAGE Tkl pETcepd, %4
PCR % €152 999 bp #5574 (Kl 2-A), BamH 11
Sal 1T WEHYEMRF] 5.4 kb R/ LA AN
1000 bp A4 K/INK H Y Fr Be (8] 2-A), #4512 it
KLk RO Rl HEA I A0 BT . TE A X R E 2
JEHL pETcepA M@ 1R, BTSRRI FEILE E. coli
BL21 Kbk, 343 BL21 (pETcepA)RIKFE, &
IPTG ik, HARimeanf, .o w:
414y, Xt CepA-His BAEAMT NP EAHUR
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< 3. Sigma54 5 CcpA HEFAIZHER

Table 3. Sigma54 and CcpA regulated genes
Bt HD73 Bc ATCC 14579  Identify/% In sigl mutant In ccp4 mutant  Annotation
HD73_0460 BC0378 97 Up-regulated Up-regulated  5-Methylthioribose kinase
HD73_0493 BC0410 99 Up-regulated Up-regulated  Crp family transcriptional regulator
HD73 0742 BC0664 97 Down-regulated Up-regulated ~ RbsB (Ribose ABC transporter)
HD73 1144 BC0999 94 Down-regulated Up-regulated  Hypothetical protein
HD73 1238 BC1082 99 Up-regulated Up-regulated  Acetyltransferase
HD73 1239 BCI1083 99 Up-regulated Up-regulated  Transcriptional regulator Lacl
HD73 1412 BC1181 99 Down-regulated Up-regulated  Oligopeptide transport system permease oppC
HD73 1413 BC1182 99 Down-regulated Up-regulated  Oligopeptide ABC transporter ATP-binding protein
HD73 1416 BCI185 99 Up-regulated Up-regulated P};re(f)tteiiine/nickel transport system substrate-binding
HD73 1455 BCl1224 99 Down-regulated Up-regulated  Acetyltransferase
HD73 1456 BCI1225 99 Down-regulated Up-regulated = Hypothetical protein
HD73 1467 BCI1235 97 Down-regulated Up-regulated Indole-3-glycerol phosphate synthase
HD73 1469 BC1237 94 Down-regulated Up-regulated Tryptophan synthase beta chain
HD73_1488 BCI251 98 Down-regulated  Up-regulated ?(ji?i:;ﬁf;’fygzz:gelur;:::zehyzls;zﬁ::Zlf;r::e
HD73 2025 BC1776 98 Down-regulated Up-regulated  Branched-chain amino acid aminotransferase
HD73 2063 BC1822 98 Down-regulated Up-regulated  Pyrimidine-nucleoside phosphorylase
HD73 3012 BC2961 90 Up-regulated Up-regulated  AI-2 transport system permease protein
HD73 3011 BC2962 94 Up-regulated Up-regulated  AI-2 transport system permease protein
HD73_3010 BC2963 99 Up-regulated Up-regulated ~ ABC transporter
HD73 3901 BC3627 96 Down-regulated Up-regulated Acetyl-CoA C-acetyltransferase
HD73 4119 BC3834 99 Down-regulated Up-regulated  Succinyl-CoA synthetase beta subunit
HD73 4205 BC3921 98 Up-regulated Up-regulated  Putative N-acetyltransferase
HD73 4466 BC4161 98 Down-regulated Up-regulated  Branched-chain-fatty-acid kinase
HD73 4468 BC4163 99 Down-regulated Up-regulated  Phosphate butyryltransferase
HD73 4889 BC4594 99 Up-regulated Up-regulated  Citrate synthase 2
HD73 4900 BC4606 99 Down-regulated Up-regulated  Hypothetical protein
HD73 5854 BC5439 99 Up-regulated Up-regulated  Murein hydrolase exporter
HD73_0668 BC0595 99 Up-regulated Down-regulated Cadmium efflux system accessory protein
HD73 1412 BC1181 99 Up-regulated Down-regulated Oligopeptide transport system permease protein
HD73 3222 BC2771 88 Up-regulated Down-regulated Hypothetical protein
HD73 4302 BC4017 98 Down-regulated Down-regulated Hypothetical protein
HD73 5768 BC5359 99 Down-regulated Down-regulated Aminopeptidase YwaD

actamicro@im.ac.cn
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Consensus sequence WTGNAANCGNWNNCW
HD73 0460 TAGAAAACGCTTACA
HD73 0493 TIGAATACGCTTTCT
HD73 0737-0742 CIGTAAACGGTTACA
HD73 1239-1240 AAGAAAACGTTTTCA
HD73 1416 ATGAAAGGGTTAACA
HD73 1464-1470 ATGAAATCGTTTAAG
HD73 1489-1488 ATGAAAGCGCTTATT
HD73 2061-2063 TAGAATGCGCTTTAT
HD73 4468 TTGAATGCGTTTTCA
HD73_4900-4901 ATAGAAGCGGTTAAT
HD73 5854 ATGTAAACGCTTACT
HD73 0668 GTGGATGCGGTGAAA
HD73 4302 AAGTAAACGTTTACA
HD73 5768 ATGTAGGAGCTTTCA

B 1. BahFH cre 575

Figure 1. Consensus sequence of cre in promoter

region. The underline indicated the conserved base.

WS R4iq, SDS-PAGE 45 JE3& W T4k 1 4l 2 35
i Jr RN R 37 kDa (8] 2-B).
2.3 CopA BHERIITHEE

FIFH FAMBRIC IS 1P (R 2)1 18 14 A (#2
NPk sh R B, 541k CepA-His ik
RSN G 5L, G5 RFWI(E 3), BERIKHRM %
WOHARICH B i DNA, FJ2% DNA 5844
GRS, A RO, K A B DNA

=
(A) N

Fm R E HOR AL, FRAWIREZHTHE, U
W] 14 NS T#55 CepA L4, XS i DNA
251 (ewIX R B G 31 F, 360 bp) N5 CepA H
254 o IFHARWENRZIFY CopA HALH
PSRRI AR o XL IR R BA cre JFHIHY 14
MRS FZ CepA A HIEVETE

3 itk

s & MAT R R R, B S AT
JE B JH 2 AT B (Bacillus anthracis) . ML E0R
TR W AE 28 IAT R (Bacillus  cereus)[R]J& T 1 AE 25 Jd
FRB, EATMEERAA 90%LL FrAaIt: . 4
WG Bt HD73 Btk Sigmas4 sk 2828 (R 15
SR Be ATCC 14579 FkE CepA B 5845 (A1
FESEALEE , E Bt HD73 JER4 48R3 31 4~ 3L [
% Sigma54 Fl CepA PAFERIEER, FEXTH A 14 4>
A cre JFHIM A S FHATIRINES GO0 UE , 25 3R
B CopA AT LA 53X 14 NS ah F25 4. ML
AR, X 14 DIEE R R E G S S

(B) kDa M2
250—

130—

CcpA-His

95—
72—

55—

Y ;7 D

36—

28—

2. CcepA RiEFHKMERGNL

Figure 2.

Construction and purification of CcpA. A: identification of pETccpA plasmid; M1: DNA marker. B:

purification of CcpA-His fusion protein; M2: protein marker.
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CcpA CepA CcpA
0 0.150.23 0.38 0.57 pg 00.120.15 0.23 0.38 0.57 g R VE (U
Ll W €CepA-PO460 W 4cepA-P0493
Negative control
- W IPWIX-CopA) |\ e o b [}IPCIX
w W <IP0460 - e e P0493 (45 ng. 360 bp)
(50 ng, 254 bp) R c (90 ng, 246 bp) T2 3 4
1 2 3 4 5 5 3
CecpA CepA CepA
0 0.150.230.380.57 g 0 0.220.370.470.70 pg 0 0.150.23 0.38 0.57 pg
Lt W W Cepa-P1239
) p
\od o [ €CepA-POGES 'l Lo 4CcpA-POT37
p
- 4(90()61612 272bp) | QPo737 - W P39
’ (150 ng, 245 bp)

1 2 3 4 5

CcpA
0 0.150.230.380.57 pg

Lot b W [€CepA-P1416

<]P0668

-
(108 ng, 280 bp)

1 2 3 4 5

CcpA
0 0.26 0.44 0.70 1.00 pg

L s 4CcpA-P2061

ol by L
1 2 3 4 5

<IP2061
(47 ng, 287 bp)

CcpA
0 0.260.370.470.70 ng

- W W W €CepA-P4900

—

<QP4900
(45 ng, 368 bp)

Figure 3.

1 2 3 4 5 (45 ng, 252 bp)

CcpA
0 0.150.230.380.57 ng

Ll had e € CepA-P1464

- b W W qprass
(100 ng, 357 bp)

1 2 3 4 5

CcpA
0 0.150.230.38 0.57 pg

Al N4 WA QCepA-P4302

- bl L L qpa302
(90 ng, 258 bp)
1 2 3 4 5
CcpA

0 0.150.230.38 0.57 pg

|\l | 4CcpA-P5768

b
I 2 3 45

<]P5768
(120 ng, 257 bp)

3. CcpA 5REhFHIESE

CcpA
0 0.120.150.23 0.3

8ug

HUHU

O

q CcpA-P1489

<IP1489
(93 ng, 388 bp)

CcpA
0 0.13 0.20.26 0.44

ng

SIVIvL

@ CcpA-P4468

< P4468

1 2 3 4 5

(43 ng, 270 bp)

CcpA
00.170.260.370.47 pg

uwww

- -

@ CcpA-P5854

<] P5854

1 2 3 4 5

with increasing concentrations of purified CcpA indicated at the top of the figure.

actamicro@im.ac.cn

(40 ng, 247 bp)

Binding of CcpA and promoter. Lane 1: FAM-labeled DNA probe; lanes 2—5: incubation of the probe
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FAEFIRE 24, A & IR ACIEAH 56 (HD73_0460
HD73_1467 .HD73_1469 ,HD73_1488 ,HD73_4466,
HD73 4468 . HD73 5768) . % 5t # 45 N +
(HD73_0493 .HD73 1239) iz fii ZR4L(HD73_0742.
HD73 1416, HD73 5854, HD73_0668)% . X}iX
YER SR AT T A B, R HD73_4468
B A 3 A RSP0 S Sigma54 454 1-12/-24
X3, MHEE s FICIRSF A, Ul B X 2e AL
FIRE SEIFAN B2 SigmaS4 B9FEhl, A REAAE]
R EAE M o A E R R,
HD73_4468 SL[H T 7E /) bkd Kk [H % 0 &% 5% 52
Sigmas4 HFEHIP ) 3% BkdR IR, ARBFIE
HEBH CepA #E 117 LA 5 HD73_4468 (3 3 7454
VLI bkd FENFESZ CopA B B BT . 1X AL H 2
FRUAF PR R A R T A AL, bhd J PR R oA 5 28 AT 7R
PR S 252 SigmaS4 #5ii], FEFRIEFSZ CepA
AR ANESZ CodY RYfEEE!S, RE 2
MIFFIR Y bkd BT RIS R G S 55 A
FERR AT, TE A B HCA Y AR AR
Bt 1 Bs H1 bid J [F 75 i 2 s e U A A
I EATT R EhREHL AT BEARALL , Bt B bk A] RE <338 1) bkd
SRR e sl B B A IR B Thiae, X
WA FRATFEARIR PR T S48 1Y Bt AR T AR It
TR

M 32 Sigma54 FEHIH AR K282 5k
RIEACHT, CopA FEEPFEMIFARACH, =3
PR 2S5 T M EN . AW BIE R
ZEMOE B AR I AR, e R A A
Z 5P R AR AE R A HREE ., H
I 2 4 B AR MER AR ZE M AT 7 (Clostridium  difficile)
f2F e BRI TR B 52 SigmaS4 il CepA 45,
R 52 AP %2 SigmaS4 FEiil 03 3h (3 5 £ 6

TR lev B T1 352 FL T aco #H -+
KRR rocG R YW R Z CepA 1Y
. 7& Bt HD73 [tk , CubMRIIEE) lev F
aco P\ T-HY%% 5552 Sigmas4 yFEHI12 ) IF HAE
IXSETL R Y I 3 7 9 WAL cre S5 G 0L (H
7E Bc ATCC 14579 Bibk CepA %% A Edl It
WA KPR S RL B, AT BE % S 4 DU e A Y 855
FRAAA o IS AW A B L [F] 32 Sigma54 Fl
CepA JAFEMHE RS 5 AE TR REASAHIA], X ik
R EIFET 17X Bt AT 2 IA

Z % 3 W
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Identification of genes regulated by SigmaS4 and CcpA in
Bacillus thuringiensis
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Abstract: [Objective] We analyzed the Sigma54 mutant regulon data of Bacillus thuringiensis (Bt) HD73 strain
and CcpA mutant regulon data of Bacillus cereus ATCC 14579 strain, and verified the binding of promoter and
CcpA protein, to determine Sigma54 and CcpA co-regulated genes in Bt HD73 and enrich the understanding of
microbial metabolic regulation network. [Methods] Based on the results of transcriptome sequencing, genes
regulated by Sigma54 and CcpA were found via the comparison of homology gene in Bt HD73 strain. cre sequence
of promoter was found by blast and verified the binding with CcpA protein by electrophoresis mobility shift assays.
[Results| Thirty-one genes were co-regulated by Sigma54 and CcpA in Bt HD73 strain. The fourteen promoters of
these genes contained the cre sequence, which could bind to the CcpA protein in vitro. [Conclusion] Fourteen
genes were directly regulated by CcpA in Bt HD73, while their transcription was controlled by Sigma 54. This
finding provides clues to the study of sporulation and crystalformation through the point of view the metabolic

regulation, and enriches the Bt metabolic regulation network.
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