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Characterization of the environmental signal transduction system in bacterial cell-c
ell communication and cell aggregation
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In the natural environments, the many bacterial species exposed to much complicate
d stress forms biofilm and raises resistance for physical and chemical factors received from such external
environment. In this study, we performed the systematic analysis to clarify expression control of CsgD pr
otein playing a central role of the biofilm formation of Escherichia coli, and searched for received signa
Is and the regulatory factors for the csgD exEression and clarified some new mechanism. We hope to promote
this study to understand the molecular switching mechanism of response to environmental change of the bac
terial genome expression pattern in the biofilm formation.

Biofilm csgD curli Escherichia coli Transcription signal transduction



CsgA Curli
Curli
CsgD
CSgA
adarA
(1
Cellulose;

Biofilm Formation \ ( , C .
n urli
Be ter membran:
$ Curhi translocation
By i (T
Inner membrane
c-di;GMP CseD

AdrAC D '
(Diguanvhz:cyclasc) (+)

_.I ad'rA u— IcsgDEFG ﬂ—qcsgBAC ]

CsgD Curli

CsgD  Curli

ChIP(Chromatin
precipitation)- on chip
CsgD 20

CsgD

Curli

LI

(3)CsgD

CsgD

immune-

T &D — Motility

(Flagellar'synthesis)

¥ (. +'l~ﬁ( ) % N
(¥ LV al) (e, < *1“13-49 * Cell aggregation
r—CsgDp, § (Curli, Cellulose production)
-200 150 A() 100 T6) 50 w1 csgD,
[H-ns | ResB, FIhDC, CRP Y genes
2 csqD
CsgD
CsgD
(1)CsaD
(2)
CsgD



(1) SELEX CsgD
DNA
DNA chip
csgD
(2) ecsgD
csgD CsgD
lacz
csgbD
BIOLOG Phenotype array

(3) DNase-I footprinting

csgD
RcsB CRP  csgD
footprinting
(4)
:CsgD
24
(1)CsgD

Genomic SELEX

csgD
BIOLOG
CsgD

Phenotype array

DNase-I

BasR

csgD
LB
csgD
lacZ
csgD
csgD
2 CsgD
csgD
RcsB  ¢sgD
CRP(cAMP )
csgD
CRP
SELEX-chip assay
csgD
CRP
CRP
©)
CsgD
CsgD ChIP-chip
CsgD
lacZ

CsgD



(4)CsgD
CsgD
csgD
CsgD
YhbU
YhbU
CsgD
(5)Curli
CsgA 23
CpxR/CpxA
BarA/UvrY
csrB
CpxA/CpxR
CpxR/CpxA Curli
4

1) Shimada, K., Ogasawara, H., Yamada, K.,
Shimura, M., Kori, A., Shimada, T., Yamanaka,
Y., Yamamoto, K., Ishihama, A., “Screening of
promoter-specific transcription factors: multiple
regulators for the sdiA gene involved in cell
division control and quorum  sensing.”
Microbiology, 159, 2501-2512, (2013),

2) Kurata, T., Katayama, A., Hiramatsu, M.,

Kiguchi, Y., Takeuch, M., Watanabe, T.,
Ogasawara, H., Ishihama, A., Yamamoto, K.,
“Identification of the set of genes, including
non-annotated morA, under the direct control of
ModE in Escherichia coli.” J. Bacteriol., 195,
4496-4505, (2013),

3) Shimada, T., Katayama, Y., Kawakita, S.,
Ogasawara, H., Nakano, M., Yamamoto, K.,
Ishihama, A., “A novel regulator RcdA of the
csgD gene encoding the master regulator of
biofilm  formation in  Escherichia  coli.”
Microbiologyopen, 1, 381-394, (2012),

4) Ogasawara, H., Shinohara, S., Yamamoto, K.,
Ishihama, A., “Novel regulation targets of the
metal- response BasS-BasR two-component
system of Escherichia coli. Microbiology, 158,
1482-1492, (2012),

9
1)
CsgD

8 2014 3
7 9 ,
2)

36 2013 12
3 6 ,
3)

PS-TF
SdiA

36 2013 12
3 6 ,
44
PS-TF screening

csgD

36 2013 12
3 6 ,
5)

2013 11 29 30

1 ( )

6)

PS-TF (promoter-specific TF) screening system

2013 10



24

7)

35

11

8)

35
11
9)
CsgD

35
11

1)

14

14

14

25

CsgD

(PS-TF)
SdiA

2012

2012

2012

OGASAWARA, Hiroshi

30535232

12

12

12




