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T AR & 2% GabR il ", e 1 AR i ik 12
% KamR (i £ .

323 T A (acetoin) &V 22 1A= 4 88 A 38 1K) vp
B 7= 400 5 6 A2 ) A B HL A T B A R S n KA
B R A 2 5 NAD* /NADH, b i 5 F1 45
AT B WS A o TR DA A RS DL D R R R AR S
BT IF HON 2, 3T B AR 8 AT AR
T E (7R R B ZE ORF M B 4 R
(Alcaligenes eutrophus ) F1 Jifi 4% #F ( Klebsiella
pneumoniae) 45 i A 4y e MO 3% T R Gl i
Sl AR 2L AR AR IR B O aco 5 BRI A 4 RS () 3 4t
THREAMAREEMBR BN LR (H2&, LT

aco M A5 16 7 0 5 0 0o (A R 2
R TR WS 1 R o

ASCIRGE T 95 2% G 2 R 18 HD73. B aco
R 5 0 2628040 % B 77 3K JRBR aeo 3 1A
IRt o™ 550, I 1 AcoR 2 FY LT «

1 MRERIT A

1.1 ##y
L1.1 B BROR A S 57 2 0 0 s R A ik L &

1o E. coli [fR:Z:45 ] LB B 3255, Bt (19 1% 35 4% B 4
FH LB.SSM " g2 92 4

®1. BEHSRN

Table 1. Strains and plasmids

Strains and plasmids Characterization Resource
Strain
E. coli TG1 A (lacproAB) supE thi hsd-5 (F traD36 proA* proB ™ lacl® lacZAM15) , general purpose cloning host This lab
F-dam-3::Tn9 dem-6 hsdM hsdR recF143 zjj202: :Tnl0 galK2 galT22 aral4 pacY1 xyl-5 leuB6 thi—
E. coli ET This lab
1, for generation of unmethylated DNA
HD73 B. thuringiensis subsp. kurstaki carrying the crylAc gene This lab
HD (AacoR) B. thuringiensis HD73 acoR gene insertion mutant; Kan® This study
HD (AsigL) B. thuringiensis HD73 sigL gene deletion mutant; Kan® This lab
HD (PacoA) HD73 strain containing plasmid pHTPacoA This lab
AsigL (PacoA) HD (AsigL) strain containing plasmid pHTPacoA This lab
AacoR (PacoA) HD (AbkdR) strain containing plasmid pHTPacoA This lab
AacoR (acoR-PacoA) AacoR (PacoA) strain containing plasmid pHTacoR This study
Plasmids
pMAD Ap", Em" shuttle vector, thermosensitive origin of replication Institute Pasteur
pHT1618 Ap®, Tet", E. coli-B. thuringiensis shuttle vector Dr. Didier Lereclus
pMADAbEdR pMAD with bkdR insetion fragment This study
pHTacoR pHT1618 with acoR gene and its promoter fragment This study
pHTPacoA pHT304-48Z carrying promoter upstream from acoA This lab

1.1.2 EZE{UEMHR:Tag DNA A M 8 RE
R A E] BRI N D) g PrimeSTAR ® - HS
DNA R4 il f1 T4 DNA JEFE NG B T % 49 T
CR3#E) AT BR A #), FURL$E B DNA [ i F1 PCR 7= %)
AR B B Axygen A H] .
L1.3 S5I¥&/MEFFINE: 4 Bt HD73 I A
A AR, B A R T AR TR
A6 5E B 58 B e 2000 5 b 5N G e KR R
F ey A B A\ 58 1 51 B FR KT AL 2.
1.2 MEIEF 4R DNA 1%

Bt 7F 30 °C 2220 r/min 45 fF F 5535, 5875 1A 0 itk
24k 38 °C,180 r/min; E. coli £ 37 °C 220 r/min

FAF N R IR BN E R ZIRE ) 100 pg/mlL, 41
FRMAEMEWEN S wg/mL, I 5 ] £k
FE2y 100 pg/mLo KA & JFORE $2 HU, DNA R BUIY
A Al 2 WA R & iU o 5 o < 2F AT B R i e Ak
W22 30k 151
1.3 RT-PCR

HD73 Bk /L SSM P 3 28 T, N3] (7, 2 X 4
WA R, T, 08 Ty Ja 19 n NI S U W 2 mL
G B0 58 BF > UOUE S B H V2 1) TRIzol &,
RNA #2102 Qiagen Easy RNA kit {i I§ . RNA 4[i
W JE FIKAT I, ~70 CORAF & M- BLali4k )5 ) RNA
MR A % cDNA. RT-PCR Jir 519 W% 2
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Table 2. Primers used in this study

Primer name

Sequence (5°—3")

acoRAF CGGGATCCATTAGAAGTGACGAGAGGCATA

acoRA-R CACCTCAAATGGTTCGCTGTGCCACGATTCTGAAATTCT
acoRB-¥ GAGCGCCTACGAGGAATTTACAGCGTGATAGCATGATTG
acoRBR CGGAATTCCAGCACACTTTTTCTTTATTCAG

Km-F AGAATTTCAGAATCGTGGCACAGCGAACCATTTGAGGTG
Km-R CAATCATGCTATCACGCTGTAAATTCCTCGTAGGCGCTC
acoR¥ TCAATCACACGAACTTACCT

acoRR TGTTCCATGAGTGACTAACG

CacoR-¥ AACTGCAG GGTAATCCACAAAAGTGG

CacoRR ACGCGTCGAC TTATAACTTATATTTTTGC

Paco¥ CCAAGCTTAAGCTTTCTGGAAACCGAAT

PacoR CGGGATCCGTTCAGCCCTCCTATTTTCTTG

RTAF ACGATCCCAGTTGGTATATTCCA

RT4R GTTTTTCCCGTAATTCATCGAAAG

RT2F ATTGGCCAAATTATTTACATCCG

RT2R TCATACATCCAACGAGCTTGTTC

RT3F GCTTCAAGTTGTGATTCTATTGCG

RT3R TGTTTTATATGTTTGCGCTTCACC

RT4F CGTAATGGTGATGGTCCAACA

RT4R CTTCATCGTCTGGGTATGGACT

RT-SF AGTGAAAATAGTCCATACCCAGACGA

RTSR GTATCCAATATACGATTTCGGCC

RT-6F ACTGGGTTACGTCCGATAGCT

RT-6R GAAGATTACCGGGTCGTCATC

RTIF AATTGAAGCGCCAGCTGATG

RTIR GGACCTGTACCAACTAATGCCTTG

RT-8F ACTAGACGGTGCACCAGCAG

RT-8R CAATGTCATGCACTTCTGCAC

RTOF TATTGATGAAGCTGACCTTGGC

RTOR CACACGATGATCCGTTTCG

1.4 acoR RERHYHGE GF ik

H T ST AcoR Xt aco K& R % ¥ 55 56 45 R H
[FJ V5 FE AL S B, M T acoR RAZAK, J7 ik W2 2%
Scik 06 . ikt R M s Bt HD73 43k 5 41 Jy 47
HacoR FETA LR P 41 e vt 5145 LL Bt HD73 JE [
H B, 514 acoRAF /acoRAR $7 3 acoR F: A
3 B Bt (acoRA) 5 K/ 543 bp; 514 acoRBF/
acoRB-R ¥ 1 acoR £ X F i F Bt (acoRB) , K/ A
490 bp. LL pDG780 Jfifi kA4, FH 514 km—+ /km-
R 34 4 38 btk 5L K (kan) , K/ 24 1513 bp. LA
acoRA . acoRB F1 kan N # i, F 51 4 acoRAF/
acoRB-R il i & & PCR #8447 I~ M Bt vk Jk I 19
acoR B RAZ &, 4 R HI1E NS BamH 1 flEcoR 1
XU Y J5 » ] T4 DNA % 352 iy 74 2 31 i 8028 4R 31k

pMAD, A 2 KA B TG T kR b, 3K 453 B4
JiUKE i 44 0 pMADAacoR . 4 B4 kL N ET 2 H1
ek, FF i N HD73 @47 38 C il 5 A%, i ik
A RIS ERDUE I HR A AHE R R
RAZ G A 51 H) acoRF TacoRR, LU BT A2 B 18] #k
HD73 FlIA R B8 % 2 i bk I H I 40 %55 28§k 1) i Ak
AT PCR %8, RAF 1 9% 42 W bk @ & 4 HD
(AacoR) »
1.5 acoR RELKEIEHREIHEE

LA Bt HD73 JE P 20 5 BE A, JH 514 CacoR-F/
CacoR-R 4" 1§ acoR HePH| L bl )3 8 1 B B K/
h 2066 bp, 28 LA A DI MG Pse T F1 Sal T X 1)
J&i» H T4 DNA EHRGE RS E. coli-Br 5 12 R ik 4
& pHT1618, # % 4k 2 K 7 AT B TG B #k f, 3k
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73 T AL URE fir 44 4 pHTacoR . K 5 41 kL ¥ N\ ET
Fe AL, B N AacoR (PacoA) R, 77 % [F]
I B AT LL8 F AN VU R PUTE I bR . Bt g1 it
1T PCR %558, 315 H 4N #k AacoR (acoR-PacoA) , %
BRI RR PR S 1 A AacoR 575 B K v [R] I 55 47 T AR
B pHTacoR F acoA Ja &) ¥ Rl & lacZ FE K B i ke
pHTPacoA o
1.6 E£KMZENE

H Bt BA Bk 4> ) 2 Bp T LB ORI SSMKF % S
30 °C 220 r/min ¥ 3%, 1 h BURE, 29 06k 3t
W 5E 72 600 nm 3 K I WOG A OD, » BF 20 H 4 &2
T E R 3 R
1.7 EahgehillE

Bt B KR 5 AL 1L B, 1% % #: % 50 mL LB 8% 3%
%£,30 €220 r/min HF7 4 0Dy, = 1.0 I, U S plL
W R TE 0.3% [A f& LB P Bie b e, 30 °C By 57
UL
1.8 ZFRFE R E

Bt B BE 76 2F M % B 55 9% B SSM o, 30 C .
220 r/minkE 35 5 T, WY (T, D % 250 0 5 o1 it 390
T, 20 Ty Ja [ n /NI 5 HOE & 5 0B 2 6 BE 4R T LB
[ 4485 72 95, 30 C 1597 10 h, Xf LB [ 4455 77 3% L
B 75 BEAT B0 B0 A Bt B4R 7E SSM th
B g%, BEAS O GE, £ 90% e A T AR B 2 M I, BY
10 mLE ¥ 65 °C # Ak 3 25 min J5, 86 B B iR T
LB [ fA £ 98 3,30 C 45 9% 10 h, %t LB [# 4k ks 2% 3
TR A AT UG B B B R = (B /
A) * 100% ",
1.9 CrylAc ZEAENE

Bt B BEE LB Br R S P 85 92 2 T, BUAF 2 mL,
B3 BVE S YU I N 50 mmol /L Tris-HCL, H1 bk
P& 3% R 100 s s i B A 28 v i, 9 K A3 10 min,
B HL T W A PierceD660 nm Protein Assay Kit
R 70 6 W A R B, HROAH [R) R IR
47 SDS-PAGE Hi ¥k .
1.10 B¢ FLEEETES M

Bt B BRI A3 A, 1% % 3% %4 50 mL SSM 8% 37
5£,30 °C .220 r/min $E3% 355, I T HURE & T, 45 /)
IPECRE T UG O BURE 2 mL, B0 70 B3, Uive T
- 40 CARAF, BT FLWH 17 B 35 1 0 72 W 2 % SCk
(71, & 41 504 25 DA F AT 3 K.

.11 =gETHEENE

Bt B AR I A 1% ¥ 4 2 50 mL SSM 1 5%
3,30°C 2220 r/min P& B 775 £E ODg,, = 1.0 I} (3d
3 A0) N =R LT, 2 )5 R 45 min BURE 1K
B IR 2 mL, B0 WC4E B, T - 20C 1R 47, =5
BT S R e WS % Sk 119 ], B 4 HE & b gl
LK 3 K.

2 HiRAI

2.1 aco ERAFRRIFH 5 HF RT-PCR 734

Xf Bt HD73 JE PF 2 (cp004069) 43 #7 & B, » aco
HER A 5 AL 4R (HD73 3213 -3217) , fH £
X} aco Hk K] 4% B H I 7 & B0, HD73_3213 A1 HD73
3214 SEBR R A orfs A E aco B DA 4 A
HEDR 20 i (I 1-A) 5 9 i 1 2 1™ 40 23 33 2 < TPP 4K
RPE 3 LT W S M EL MY o WAE (TPP-
dependent acetoin dehydrogenase E1 alpha-subunit,
acoA , HD73_3213 -3214) , TPP # gt 32 JE T i
i & B E1 ) B W 3t ( TPP-dependent acetoin
dehydrogenase E1 beta-subunit, acoB , HD73_3215) ,
2L N M 2 IR Bk L 9t 2L % B2 1§ (Dihydrolipoyllysine—
residue acetyliransferase component of acetoin cleaving
system, acoC , HD73 _3216) , 24 i 3 R I & ff
(Dihydrolipoyl dehydrogenase, acol , HD73_3217) .

acoA B acol. Z B # 77 M M Al o acoA Kt A i
B S F 17 ¥ 4 TGGCACGGTACTTGCAA A 4
- 12/ 2448 57 )5 51 (BYGGCMYRNNNYYGCW ) ¥
G2 o aco FERBE R W 11 A orf £ B, /& acoR 3
( Sigma 54-dependent transcriptional regulator,
HD73_3228) o 3 idf € Mg O =1 45 4 38000 R 3L
AcoR B H & A 3 A LM K] EBPs £ 5 &5 4y 30 P11
F AR GAF £tk 5 Sigma 54 H A1) AAAT
SRy s A 5 DNA 45 5 19 HTH &5k e X it W]
AcoR JEMK i T Sigma 54 1) i &8 1 .

R4 Bt Wbk HD73 &3k 417 5145 B, A2 2 I
PR LR L 2 [ B vt 7 2 % 5190, K SSM R 7 3
HOHD73 GEAk T, I B OF 2040 9 5 RNA % 5k
J% ecDNA, F 2300418 1 -9 A v B B b vk () 1-
B) 45 R WIBR T 6 v BeAd AN B9 8 -y oh, oty
REAT 2§ 4 7= 4, Ui W] HD73 _3212 JE PR &5 7R iF 1
acoA PRI AFLHE 3¢5 T acoA KA £ acol K A 41 1%,
— BTG
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<
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e — ———— —pa—— —a——
(B) operons
1 2 3 4 6 7 8 9
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B 1. Bt HD73 th aco £ A 5k 45 # 5 #1
Figure 1. Analysis of the aco cluster structure in Bt HD73. A: Organization of the aco locus in B. thuringiensis HD73. B: RT-PCR analysis of

“ . »

the transcription of aco locus in B. thuringiensis strain HD73. “c¢” were performed with RNA. The positive controls are labeled “ + 7 (PCR with

genomic DNA) . The negative controls are labeled “_”.

2.2 acoR BERAKRFERIBPIENH

A5 HD73 ) 42 55 B 41 /7 41)» Wit 51 4) PacoF
F1 Paco-R, PCR 434 acoA L F¥iF 537 bp Jr B (fu,
TR A AL — 121 =24 FP4)) 55 lacZ @5 3k
3 AR pHTPaco, 73 5 WL ifi ¥ N HD73 8 742
HD (AsigL) #1 HD (AacoR) T £k » 3K 15 A I 18 £k iy 4
23 :HD (Paco) , AsigL (Paco) F1 AacoR (Paco) - B—=F
LB W O e 25 R R W) (K 2) 5 /8 HD73 B/
B AR T acod JEP I R ) 7 N T, JFIR A7 W% 7 £
T, W WIE B & . T AE Asigl 1 AacoR 1, acoA Fk
BAT AR ) Bl 1 3% P W ek BRI £ acoR SEAZ AR () HL AR B
PR acoAd K& N ¥ s 49 21 T W, JF TR i T
HD73 B A4 Bk v i35 5 3K 350 B acoA 3 D] ) e 5%
% Sigma 54 (¥, I % AcoR fJ#%, M RT-PCR
S WK saco FEHFE T 1) acoA-acoL 4 A~ JE R 3L %
SR B AR T S X VW] acoA-acoL BT 1
e 5% 0t 5% Sigma 54 [, IF % AcoR B -
2.3 acoR RERHIRESHR

A 2 e s g R (B 3-A) - B IR RTEHE
FEEE K LB BRI, 38 0 AR H JR TUHF I SSM. B 5%
e, acoR FER G WA AE KW T H T m. 8
ae h e & (KB 3B), 5 HD73 B /4 &Y

[(5.6+0.6) cm T AL, A1 R B A 15 55 A1 IR I (1]

¥ HD (AacoR) [(2 +0.2) em ] MG B E R
B DLW acoR i [A ¥ B 2K 52 W 1 18 A IR 32 B e ) -
A R R i R (] 3-C) , HD (AacoR) H L
J A g B PR AL, AR A 1) 28 M T e 0 s A BRI

RT-PCR with 500 ng of RNA with heat-inactivated reverse transcriptase.

Ui acoR FER M E KT T ZE M iR - % HD73
F1HD (AacoR) 75 LB ¥ e Kb 85 55 & T, WA W
ot EE T E. AREAEMENEMTT. 5
HD73 B AE R L, acoR A5 K1) Cryl Ac % (77 &
JoHH B A A (& 3-D) » U6 B AcoR 1 2 14X i ik 4%
X Cry A/ B0 W . 31T W A A 52 56
g (1 3-E) , HD73 7 A 7 g #k o, B A B8 A4 11 22
Ko I 2 SSM 85 7% & v (1) 3358 1T I 1 15 B
A% ; T HD (AacoR) F HD (AsigL) 1 A% 4= K- 1t 5% 33
Herh, 3R AL T 1 AR AL . U HD73
Y A4 70 R PR BT AR 3 0 T I 5% 8 T BR S e
IR 20 32 T WA & 12 %2 AcoR W #5, JF %2
Sigma 54 #34l]

800007 = 11D (Parco)

- Asigl, (Paco)
60000 e A\gcoR (Paco)
=" AgcoR (acoR-Paco)

40000 4

200001

B-galactosidase activity
(Miller units)

2. AcoR 3t acoA B zhF Mt RiFE

Figure 2. Transcriptional regulation of the acoA gene mediated

by AcoR.
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-&— HD73 (LB)
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=& AacoR (SSM)
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78 9101112

h

(D) LB T40
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250
150

100
75
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© 1004
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< e

=~ 80

2

5 60

=

L]

= 404

=

=

= 201

2

v T

HD(AacoR), (2.0£0.2) cm HD73 AacoR

Strains

(E)

35

301

=

3 25

£

2 201

6]

2 154

8

< 10{-8~HD73

b == Asigl
5 == AacoR

0 45 90 135 180 225 270

f/min

3. KM% EEEEN FHRERE.CrylAc EEESM 3B E TR SR

Figure 3. The growth curve, motility, sporulation efficiency, Cryl Ac protein production and acetoin assay. A: Grow curve of wild-type strain HD73

(@, O) and AacoR mutant ([J, x) in LB and SSM medium respectively. B: Motility analysis of wild<type strain HD73 and AacoR mutant. C:

Sporulation efficiency of wild-type strain HD73 and AacoR mutant. D: Comparing of CrylAc protein production of wild-type strain HD73 and

AacoR mutant. The samples were collected at T,y in LB medium. M indicated the protein marker. E: Acetoin assay of wild-type strain HD73

(@) s AacoR ( x) and Asigl ([J) mutants.

3 it

T O AT T 2 B AU R B e N R R
W R IH 2 AT 3 (Bacillus anthracis) M1 2 E00 B I
FEZEMUAT B (Bacillus cereus) [7) J& T M5 ¥¢ 25 M 4T
W% AWFT KR I Bt HD73 9 aco FE [K #% 2 B acoA
acoB.acoC 1 acol. 4 /™ F& R 20 1%, & Al — N 55 5% 5
JC» % Sigma 54 D754, I % AcoR MIE 5. 7E
FE AL R g0 b aco FEN K S acoR ] 45 HE K] R) %
10 4> orf HIBE o X AP AF i Be JE& 1) 3L W AR A
L (& 4), W #E Bacillus anthracis Ames F1 Bacillus
cereus ATCC 14579 B bk b, 3% 56 T Wil i &0 6 2R 4%
HIE 1 aco H DK 7% AL B, I H. acoR P #EFE A 15
aco FED R Z 8] 73 ) 1A] B 1 8 /N E 10 4> orf Y FR S
aco 3t P 7% 1 8 B 1 A 5 % Sigma 54 % i {1
=12/ =241 55 IFAE Be Wb o2& 20 s ity (I
5) UL Be 5 1) aco JHE DRI AR 1 i 5% R 2 AL I AT RE

ST EH, Ty et w] BEAR [A]

{E Bacillus subtilis 168 71 332 3L T Wi i & B R
45 5& H acoA~ acoB~ acoC Fl acol 4 /™K& [X 9 15 1,
aco FEKITE I acoR W45 FE PR & ik HE 51 19, X 5 B.
cereus R aco Fe KR A acoR K& [N A7 & 45 Ky b 7=
WA (E4) o {H aco B T HI R XAE B, cereus
W E A B, subtilis T AR AL, #52 H Sigma 54 #4,
I i1 AcoR Ji#5. I H. B. thuringiensis # acoR [¥] &t
RAT B AR R AN 332 T BE T, 5 B, subtilis
1 acoR SEAE PR ¥ R AR o BEHT aco JE DRI A% 1E
B. cereus i B. subtilis 1) T BEAHALL o

Bt HD73 1 aco B R 5 acoR i 4% 2k A 7] K&
10 4> orf [P BE 5 (HD73_3218 —3227) , i 45 Jk A 41
VERE, JLHT S A orf % 8 R 40 D) fig s A (HD73
3218, 3219, 3222, 3226, 3227) ,2 /> orf 4 fidh 4% 5%
PR 7 (HD73_3220, 3223) ,2 4 orf 4ifigh 2 Wk
%G (Acetyltransferase, HD73_3224 —3225) ,1 /> orf
o B 3L %5 % B (Methyliransferase, HD73 _3221) .
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Bacillus thuringiensis serovar kurstaki HD73: HD731_3213
Chromosomal ( 180 ) Chromosomal
acod  »| acoB | acoC >l acol p-------
position:3085645 position:3096913
Bacillus thuringiensis BMB171: BMB171_(C2486 ' S
8 orf
Chi 1 l : | :: : [
romosomal wcod wcoB acoC acol > ________ Chrumnsomal
position: 2675466 position: 2663429
Bacillus thuringiensis 97-27: BT9727_2539 e
. 5 or
Chi | B N
ljo-mosoma Cocad >I prs > acoC >| acol > _______ (_Inromosomal
position: 2624422 position: 2614091
Bacillus cereus ATCC 14579: BC2779 Coorf)
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Figure 4. The organization of the aco gene cluster in different strains.
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Consensus

Bacillus thuringiensis serovar kurstaki HD73

Bacillus thuringiensis BMB171
Bacillus thuringiensis 97-27

Bacillus cereus ATCC 14579
Bacillus cereus ATCC 10987
Bacillus cereus E33L

Bacillus cereus FRI-35

Bacillus anthracis str. Ames

Bacillus anthracis A0248

Bacillus anthracis CDC 684

Bacillus weihenstephanensis KBAB4

TTGGCACNNNNNTTGCW
TTGGCACGGTACTTGCA
TTGGCACGGTACTTGCA
TTGGCACGGTACTTGCG
TTGGCACGGTACTTGCA
TTGGCACAGTACTTGCA
TTGGCACGGTACTTGCA
TTGGCACGGTACTTGCT
TTGGCACAGTACTTGCA
TTGGCACAGTACTTGCA
TTGGCACAGTACTTGCA
TTGGCACAGTACTTGCA

5. TEEHk acoA BEEB#F -12/ -24 F 75

Figure 5. The —-12/ -24 sequence of acoA promoter in different strains.
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Transcriptional regulation of aco gene cluster in
Bacillus thuringiensis
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Agricultural Sciences, Beijing 100193, China

Abstract: [Objective] We analyzed the transcriptional regulation of aco gene cluster and the phenotype of acoR mutant,
to determine the effect of acoR deletion on sporulation efficiency and Cry protein production. [Methods] Sequence of aco
gene cluster in Bacillus thuringiensis was analyzed by sequence alignment. RT-PCR was carried out to reveal the
transcriptional units of the aco gene cluster. acoR insertion mutant was constructed by homologous recombination.
Transcriptional activity was analyzed by promoter fusions with lacZ gene. Comparison of the Cryl Ac protein production was
determined by protein quantitation. [Results] The aco gene cluster was composed of four genes. The acoABCL formed one
transcriptional unit. The transcriptional activity of acoA promoter sharply decreased in sigl and acoR mutants,
respectively. Deletion of acoR had no effect on growth and Cry protein production, but decreased the motility of cells and
sporulation efficiency. [Conclusion] The aco gene cluster is controlled by Sigma 54 and activated by AcoR. Deletion of
acoR has no effect on Cry protein production, but decreased the motility of the cells.
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