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Investigating the roles of type IV pilus system in regulating enteric infection
of bacterial pathogens
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In the post-antibiotic era, there has been an increasing interest in
developing novel therapeutics targeting bacterial infection processes involving adhesion and
colonization. In enterotoxigenic Escherichia coli infection, we have demonstrated that type IVb
pilus (T4bP) plays crucial roles in such processes, but it also requires a secreted protein at its
pilus-tip to attach to and colonize host intestinal epithelium. We here show that this interplay
between T4bP and secreted protein is widely conserved among enteric pathogens and is considered to
be a potential new therapeutic target.



pilin

chaperone-usher CU v
typelV pilus T4P
adhesin
CuU
enterotoxigenic Escherichia coli
ETEC ETEC IVb typelVbpilus T4bP
[l colonization factor antigen Il CFA/III

ETEC
Oki et al. Proc. Natl. Acad. Sci. U.SA. 2018 115 7422.
ETEC
T4bP
T4bP

Vibrio cholerae T4bP
T4bP ETEC CFA/lII ETEC Longus

toxin-coregulated pilus TCP
Citrobacter rodentium colonization factor Citrobacter (CFC)

T4bP TCP
X
T4bP ETEC
T4bP
T4bP
ETEC T4bP
X

Vibrio cholerae T4bP

ETEC T4bP
T4bP
TCP TCP

TcpA TcpB



TcpF

TcpF
TcpB 33
TcpF ETEC
CofJ
1
T4bP
N
“I'V‘b 2
Oki et a. Sci. Adv. 2022 8 1 ETEC( ) -
eabo3013
T4bP
T4bP ETEC
BLASTp
T4bP
10
“IVb
? ETEC
ETEC 2 C.rodentium 3 Providencia
vermicola 4 C.amalonaticus 5 Rahnellarivi 6 Serratiasp. 7 R aquatilis
8 Klebsiella oxytoca 9 Lélliottia amnigena 10 P. manganoxydans
X
1 2 7 2
EX | 2 Fin7
C. rodentium R. aquatilis a7

AlphaFold2
ETEC CofJ B
2 7 CofJ

AlphaFold2



1 1 0 1

Oki Hiroya Kawahara Kazuki limori Minato Imoto Yuka Nishiumi Haruka Maruno Takahiro 8
Uchiyama Susumu Muroga Yuki Yoshida Akihiro Yoshida Takuya Ohkubo Tadayasu Matsuda
Shigeaki lida Tetsuya Nakamura Shota

Structural basis for the toxin-coregulated pilus dependent secretion of Vibrio cholerae 2022
colonization factor

Science Advances eabo3013

Dol
10.1126/sciadv.abo3013

15 1 4

144

2024

Kawahara Kazuki

Structural basis for the type IVb pilus-dependent secretion of Vibrio cholerae colonization factor

57th United States-Japan Cooperative Medical Science Program Joint Panel Conference on Cholera and Other Bacterial Enteric
Infections

2023

1Vb TCP TcpF

55

2023




20

2023

Oki Hiroya, Kawahara Kazuki, limori Minato, Nishiumi Haruka, Maruno Takahiro, Uchiyama Susumu, Matsuda Shigeaki, Yoshida
Takuya, Ohkubo Tadayasu, lida Tetsuya, Nakamura Shota

Secretion mechanism of the colonization factor via Type IVb pilus TCP from Vibrio cholerae

ASM Microbe 2023

2023

limori Minato, OKi Hiroya, Imai Tomoya, atsuda Shigeaki, Yoshida Takuya, Ohkubo Tadayasu, lida Tetsuya, Nakamura Shota,
Kawahara Kazuki

Membrane recognition by secreted colonization factors of enterotoxigenic Escherichia coli

ASM Microbe 2023

2023

Oki Hiroya, Kawahara Kazuki, limori Minato, Nishiumi Haruka, Maruno Takahiro, Uchiyama Susumu, Yoshida Takuya, Ohkubo
Tadayasu, Matsuda Shigeaki, lida Tetsuya, Nakamura Shota

Structural basis for type IVb pilus-dependent secretion of the colonization factor from Vibrio cholerae

20

2022




2022

1Vb

45

2022

1Vb

TCP

45

2022

1Vb

96

2023




96

2023

143

2023

TCP

44

2021

44

2021




https://ww.phs.osaka-u.ac. jp/homepage/b001/




