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Pioneer research of transcription network of stringent control in Bacillus
subtilis and its application
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Transcription initiation of sporulation trigger genes of Bacillus subtilis
(kinB and kinA) from adenine (+1) is activated upon stringent response, that is, under positive
strin?ent transcription control. kinB transcription is repressed by a regulatory factor SinR for
biofilm formation. Moreover, SinR was found to be involved in positive stringent transcription
controlof kinB. The lacZ-fusion and EMSA analyses revealed a SinR-binding site (-61/-57) for SinR
repression of kinB and another SinR-binding site (-29/-8) for positive strigent transcription
control of kinB. Furthermore, SinR was involved not only in positive stringent transcription control
of kinB but also in that of kinA, ilvB, and pycA.



ppGpp RNA
GMP
GTP
GTP
PRPP
AMP
ATP GTP
ATP
RNA
100

RERORBEEFHrYET—2 (E1)
&

PRPP

GTP -
! ‘ Ui —4 \
. IMP

P

XMP 3 \\\\\
FT=NLANIE
GMP |
R T A
‘ 4

GDP ADP
aowm B Ensia B

GTP =, KT l ATPmEL. LR T

1. A0 (EFEMRERGC R 0Y (EERMGEE
G) oimHl (VA —LRNA, Ui —  A) SEMAL (P /BES FR.
LERE iR FIEEED

BRI
(Vo)A 8)

kinA  kinB
KinA kinB
AcodY AabrB  AspoOA
-300 +100 +1
lacz
AcodY AabrB AsigH ASpoOA
lacz
lacz
KinA
kinB
KinA
kinB lacz
27 kinB
SinR SinR
kinB PCR
SinR EMSA
SinR
(€H) 27
kinB
kinB lacz
CodY AbrB
Spo0A SinR
SinR kinB
+1D) (-65 -55)
45
(TAAAGG)
-456 A
SinR
TAAAGG 5 45A G
SinR
SinR
kinB kinB
SinR kinB
@) 28
kinB
kinB lacz

SinR



SinR  kinB

lacz
SinR EMSA kinB
(-64 -36)
kinB
SinR
lacz EMSA
(-34 -8) kinB

kinB  SinR SinR
Sinl
SinR kinB
Sinl

SinR KinB kinA ilvB pycA

ptsG pdhA

@ 29

lacz

EMSA kinB
SinR

-61/-57
kinB

SinR

SinR -29/-8
kinB
‘=350 " -107
EMSA kinB
RNA

SinR

kinB SinR

¥ E R FIE RN U —BIRT (kinB)DsinRl_ & 2 — HHIfEHEE (E2)

Ppas Ping

' | ; (KapB: KinBayErH HET)
+30 5

SR B4
(EDSFEEHIE, Pyins

—

SINRESE R (SEE M)

AD
-61/-57

65 2 T s Lag ol i *
Tm MJGSATTTTATATTTTJ\CTI‘CTAATATTTAG IGT IéiTAGATTCA
s T T ] GTTCTIT s
no GH45A T-27C C-26T raich (BTERAE)
C1-1 iC1-2 c2-1

57151 -48/-42 -29/-23

kinB

kinB SinR

SinR kinB

Yasutaro Fujita, Mitsuo Ogura, Satomi
Nii, Kazutake Hirooka, Dual
Regulation of Bacillus subtilis kinB
gene encoding a sporulation trigger by
SinR through transcription repression
and positive stringent transcription
control. Frontiers in Microbiology
8:2502 (2017).

DOI: 10.3389/fmich.2017.02502.

54 (9)
657-667 (2016).
DOI: 10.1271/kagakutoseibutsu.54.657.
Kazutake Hirooka, Yusuke Kodoi,
Takenori Satomura, Yasutaro Fujita,
Regulation of the rhaEWRBINA
operon involved in L-rhamnose
catabolism through two transcriptional
factors, RhaR and CcpA, in Bacillus
subtilis. Journal of Bacteriology 198
(5):830-845 (2016).
DOI: 10.1128/JB.00856-15.

(SinR)
(kinB) 39

2016.11.30~2016.12.2

kinB
2016
2016.3.28~2016.3.30
kinB 38
2015.12.1~2015.12.4
researchmap

(http://researchmap. jp/read0035996/)



@D
(FUJITA, Yasutaro

@
(OGURA, Mitsuo)

(HIROOKA, Kazutake)



