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Analysis of transport mechanism of hemagglutinin of botulinum toxin complex to
adherens junctions
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In this study, we have investigated that the extracellular trafficking
pathway of hemagglutinin (HA) of botulinum toxin complex to reach adherens junctions (AJs). We
demonstrated that HA binds to the basal cell surface and then moves to AJs where E-cadherin resides
and forms cell-cell adhesion. In addition, we have revealed that RhoA inhibitor and myosin Il
inhibitor, which block actin-flow, inhibit the barrier disrupting activity of HA. These results
suggest that HA is transported to AJs by actin-flow at the basal and lateral cell surfaces.

E-cadherin



BoNT non-toxic non-HA NTNHA
hemagglutinin HA HA  E-cadherin
Matsumura, et al.
Cell Microbiol 2008; Sugawara, et al. J Cell Biol 2010 HA

E-cadherin AJ
TJ HA E-cadherin
HA AJ E-cadherin
Matsumura, et al. 2008 HA AJ

Amatsu, et al. Microbiol Immunol 2018

HA AJ
i
HA E-cadherin
pulse-
chase
ii HA
Transwell Caco-2 MDCK HA
E-cadherin HA
Caco-2 MDCK EGFP E-cadherin E-cadherin-EGFP
Alexab68
HA HA-Alexa
HA-Alexa E-cadherin-EGFP
iii
HA Caco-2 TER
i HA E-cadherin AJ
HA E-cadherin
HA E-cadherin AJ
E-cadherin
AJ
Kametani & Takeichi. Nat Cell Biol 2007 HA
E-cadherin AJ
ii HA
HA E-cadherin
HA  E-cadherin 1
HA  AJ E-cadherin HA  E-cadherin
E-cadherin-EGFP
iii HA
Y-27632 ROCK ML-7 MLCK Blebbistatin Myosin
11 2 HA
Y-27632 Blebbistatin 2
HA AJ
AJ HA  E-cadherin

HA



E-cadherin  HA (FLAG)

Caco-2

MDCK

1. Caco-2 MDCK HA

--#-- HA- | e Vehicle ® ML-7 (20 pM)

125+ HA+| @ Y-27632 (20 pM) e Blebbistatin (50 pM)
I G .
| = 1004

Y M
5 7
% 5 S

Blebbistatin— @ 0

l 0 6 12 18 24 30 36 42 48
Actin flow Time (hr)



5 3 0 1

Sho Amasu, Takuhiro Matsumura, Masahiko Zuka, Yukako Fujinaga. 299
Molecular engineering of a minimal E-cadherin inhibitor protein derived from Clostridium 2023
botulinum hemagglutinin.
Journal of Biological Chemisty 102944
DOl
10.1016/j . jbc.2023.102944
Kobayashi Nobuhide Abe Kimihiro Akagi Sachiyo Kitamura Mayu Shiraishi Yoshitake Yamaguchi 13
Aki Yutani Masahiro Amatsu Sho Matsumura Takuhiro Nomura Nobuhiko Ozaki Noriyuki Obana
Nozomu Fujinaga Yukako
Membrane Vesicles Derived From Clostridium botulinum and Related Clostridial Species Induce 2022
Innate Immune Responses via MyD88/TRIF Signaling in vitro
Frontiers in Microbiology 720308
DOl
10.3389/fmicbh.2022.720308
130
2021
14-18
DOl
Matsumura Takuhiro Amatsu Sho Misaki Ryo Yutani Masahiro Du Anariwa Kohda Tomoko Fujiyama 12
Kazuhito Ikuta Kazuyoshi Fujinaga Yukako
Fully Human Monoclonal Antibodies Effectively Neutralizing Botulinum Neurotoxin Serotype B 2020
Toxins 302-302
DOl

10.3390/toxins12050302




Amatsu Sho Fujinaga Yukako 2132

Botulinum Hemagglutinin: Critical Protein for Adhesion and Absorption of Neurotoxin Complex in 2020
Host Intestine

Methods Mol Biol 183-190

DOl
10.1007/978-1-0716-0430-4_19

13 0 2

96

2023

Endogenous production and neurotoxicity of novel botulinum neurotoxin (BoNT/X) in a clinical isolate

96

2023

96

2023




Sho Amatsu, Kazuki Saito, Hirofumi Nariya, Yukako Fujinaga

Development of Genetic Manipulation methods for Group I Clostridium botulinum

59th Intergency Botulism Research Coordinating Committee (IBRCC) meeting 2022

2022

106

2022

95

2022

105

2021




105

2021

67

2021

HA

94

2021

HA

94

2021




Minimal E-cadherin inhibitor protein derived from hemagglutinin, a non-toxic component of botulinum toxin complex
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