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F 1. AWRET AR E SRR
Table 1. Strains and plasmids used in this study
Strains and Plasmids Characteristics Source

Strains

E. coli DH5a

E. coli XR

BMB171

AyvePQ

AkapD

AabrB
Rv2031p/Rv3133c-hybrid
pTRG/pBX-Py,.pp

pTRG-yveP/pBX
pTRG-yvcP/pBX-P,,.po
pTRG/pBX

BMBI171-pHT1K-Py,p-lacZ
AyvePQ-pHTI1K-Py,p-lacZ
BMBI171-pHT1K-lacZ
AyvePQ-pHT1K-lacZ
BL21-pET-abrB
DHS50-pRP1028
DH5a-pSS4332
DH5a-pSS1827

Plasmids
pRP1028

pSS4332
pSS1827
pRP1028-UabrB -DabrB

pTRG

pBX

pTRG-yvcP
pBX-P).cpo
pHT1K-lacZ
pHTIK-Py,pp-lacZ

A cloning host

A recipient strain of E. coli for bacterial one-hybrid system

An acrystalliferous B. thuringiensis strain

yvePQ markerless deletion mutant derived from BMB171

kapD markerless deletion mutant derived from BMB171

abrB markerless deletion mutant derived from BMB171

E. coli XR containing pBX-Rv2031p and pTRG-Rv3133c, positive control

E. coli XR containing plasmids pTRG and pBX-Py,.po, self-activated control

E. coli XR containing plasmids pTRG-yvcP and pBX-P,,.gs2, self-activated
control

E. coli XR containing plasmids pTRG-yvcP and pBX-Py,.po

E. coli XR containing plasmids pTRG and pBX,
negative control

BMBI171 containing the plasmid pHT1K-Py,,p-lacZ

AyvePQ containing the plasmid pHT1K-Py,,p-lacZ

BMB171 containing the plasmid pHT1K-lacZ

AyvcPQ containing the plasmid pHT1K-lacZ

BL21(DE3) containing the overexpression plasmid pET28b-abrB
E. coli DH5a containing the plasmid pRP1028

E. coli DH5a containing the plasmid pSS4332

E. coli DH5a containing the plasmid pSS1827

Spc, shuttle plasmid, with temperature-sensitive suicide B. thuringiensis
replicon, I-Sce I cleavage site and ori T, etc.
Kan, expression plasmid for expressing I-Sce I restriction enzyme

Amp, helper plasmid for conjugation during gene deletion

pRP1028 containing upstream and downstream homologous arms of abrB
(UabrB and DabrB)

Tet, ColE1 replicon, /pp/lac-UVS promoter, used for bacterial one-hybrid
assays

Chl, p15A replicon, lac-UVS5 promoter, used for bacterial one-hybrid assays

yveP in BamH 1 and Xho 1 sites of pTRG
The promoter region of yvePQ in Xem 1 site of pPBX
Amp, Ery, E. coli-B. thuringiensis shuttle vector containing /acZ gene

pHTI1K carrying kapD promoter region fused with lacZ gene

Laboratory stock
[10]
[11]
(8]
(8]
This study
[10]

This study

This study
This study
This study

This study
This study
This study
This study
This study
[12]
[12]
[12]

[12]

[12]
[12]
This study

[10]

[10]
This study
This study
Laboratory stock

This study
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F2. FHRPERRISHY

Table 2. Primers used in this study

Primers Sequences (5'—3")

yveP F CTGAGGATCCATGGAAAAAGGAGTA
AATGTAAAAG

yveP R TTACAGTTTTGTCATTTTTCTCATC

Pigpp F CTAACCATGGTGCGGATGTAAATGAA
AG

Piypp R GCGGATCCACGATCCCTTCCTTAT

Poero F TTACACGTGAAAGTGATGGC

P,.r0 R TGTTCGTTTTCTCCCCATAA

QyvePQ F GAGTGGGGCGAAGGGCAT

QyvePQO R AGTAAAGAGTCATCTAATGTAGTTCC
ACC

QI6SrRNAF TTTTGCTAGCGCTTTCGCAG

Q16SrRNAR TAGCGCCTGTTGTGAAGGTG

) BMB171 DNA Pyvero
F/Pyvcpo R ( 2 yvePQ
3499bp DNA yvePQ
Pyvero Tag DNA DNA
1 A pBXcmT
2 Xem 1 Xem 1
T
TA Pyero pBXcmT
His3-aadA (
3AT  Str M9 )
PBX-P,p
pTRG-yvcP
pBX-P,,cro E. coli XR
pTRG-yvcP/pBX-P,,cro
pTRG  pBX-Py,cpro E. coli XR
pTRG/pBX-P,,.po
pTRG-yveP  pBX E. coli XR
pTRG-yveP/pBX
Rv3133¢  pTRG Rv203Ip pBX
Rv2031p/Rv3133c-hybrid
pTRG/pBX (D

actamicro@im.ac.cn

3AT (3-
Str M9

12,4 ) St 3AT
30 °C 24 h

1.7 EMSA

[16] FAM
DNA P,.ro AbrB (
BL21-pET-abrB ) 0.5h
20 uL DNA 8uL 2 uL
10xH
20 uL

S5uL 50%
160 V 1h
FUJIFILM

1.8 RNA

10 mL (
) 13400xg

2 mL
1 min
-80 °C
200 pL DEPC-treated
50 uL 20 mg/mL
1 mL Trizol

-80 °C
ddH,0O

10 min
5 min

Smin 4 °C

2 min
200 puL
13400xg
RNase-free
10 min 4 °C 13400xg
1 mL 75%

15 min 750 uL
750 pL

10 min
4 °C 13400xg 5 min
10 min 20 uL DEPC

RNA —80 °C

[17]
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Figure 1. Difference of P,p acitivities between
BMBI171 and AyvcPQ. Error bars show the variant
range of the data derived from three independent
biological replicates. The statistically significant
differences were tested via a two-tailed student’s ¢ test.

(*P<0.05; **P<0.01; ***P<0.001)
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Figure 2. Spore counts in BMBI171, AyvcPQ and

AkapD strains. Error bars show the variant range of the
data derived from independent biological
replicates. The statistically significant differences were
tested via a two-tailed Student’s ¢ test. (*P<0.05;
**P<0.01; ***P<0.001)
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Figure 3. Bacterial one-hybrid assays to investigate

the interaction between YvcP and P,,.pp. +: positive
control, Rv2031p/Rv3133c-hybrid strain; — negative
control, pTRG/pBX strain.
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Aer PychQ Aer
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Figure 4. Verification that AbrB binds to P,,.ppo by
AabrB 1.7 ( 5B) AbrB EMSA. 0: without AbrB, negative control; 1: 1 pL
yvePQ AbrB; 2: 2 uL AbrB; 3: 4 uL AbrB; 4: 8 uL AbrB.
- [—1BmBI71
(A) bpp B4l [0 AabrB
k3%
1.2 I |
T‘; 1.0 } T T T
23S rRNA 2000 g
16S rRNA -% 0.8 |
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Genes
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Figure 5. Transcription analysis of yvePQ in AabrB and BMB171. A: electrophoretogram of the total RNAs. 1:
total RNA extracted from BMB171; 2: total RNA extracted from AyvePQ; M: DL2000 DNA ladder marker. B:
comparision of yvePQ transcription level in AabrB with that in BMB171. Error bars show the variant range of the
data derived from three independent biological replicates. The statistically significant differences were tested via a
two-tailed Student’s ¢ test. (*P<0.05; **P<0.01; ***P<0.001)
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Regulation of sporulation by two-component system YvcPQ in
Bacillus thuringiensis

Qingyun Fan, Shumeng Zhang, Yujing Gong, Jin He"

State Key Laboratory of Agricultural Microbiology, College of Life Science and Technology, Huazhong Agricultural University,
‘Wuhan 430070, Hubei Province, China

Abstract: [Objective] To study the regulation of sporulation controlled by two-component system (TCS) YvcPQ.
[Methods] PB-galactosidase experiment was used to verify the regulation of YvcP on kapD expression; bacterial
one-hybrid assay, EMSA and RT-qPCR were applied to study the regulation of AbrB on yvcPQ expression;
markerless gene deletion coupled with spore count was used to reveal the influence of yvePQ and kapD expressions
on sporulation. [Results] The transcriptional regulator AbrB up-regulated the expression of yvePQ; YvcP promoted
the expression of kapD to inhibit sporulation. [Conclusion] AbrB up-regulated the transcription of yvePQ operon,
then the increased YvcP strengthened the transcriptional acitivation of sporulation inhibitor gene kapD, and
subsequently inhibited sporulation.

Keywords: Bacillus thuringiensis, two-component system, YvcPQ, AbrB, sporulation
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