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In this research project, the development of the prevention method to
intracellular bacteria infection was conducted using the lipopolysaccharide (LPS) recognition
mechanism of Ffish. However, the LPS recognition mechanism in fish was greatly different from the
mammals, especially for the function of the fish inflammasome-related molecules, which we focused on

this research project. Interestingly, the analyses using knockout Japanese medaka of
inflammasome-related genes (i.e., Caspl and ASC), which we established in this project, elucidated
the importance to induce inflammatory responses and proptosis (inflammatory cell death) as defense
mechanism for the infection of not only Edwardsiella piscicida (intracellular bacteria) but also

Aeromonas hydrophila.



( , 69: 27, 2016)

T (CTL)
(LPS)
LPS
LPS NF-xB
(Dev. Comp. Immunol. 55:; 21, 2016; Dev. Comp. Immunol. 46: 222,
2014) 2 LPS Toll (TLR)4, MD-2
CD14 LPS NF-xB 2
(NLR-PYD ASC Pro-CASP1 ) 4/11(CASP4/11)
LPS (IL)-1B
TLR4 LPS NF-xB
(J. I'mmunol, 182: 1836, 2009)
CASP4/ 11 LPS
HMGB1 TLR2 NF-xB
LPS
LPS
(KO)
(LPS)
LPS
(KO) LPS
KO
ASC Caspl KO
KO
Edwardsiella piscicida E.tarda

Aeromonas hydrophila ASCKO

ASC ASC



Caspl KO

ASC Caspl
KO ASC Caspl
1) ASC Caspl
Ensembl asc
asc 16
3 (ascl asc2 asc3) 3 asc ORF ascl  555-bp (184
ad) asc2 660-bp (219 aa) asc3  618-bp (205 aa) 3 asc
PYD CARD
asc PCR(gPCR)
ascl asc
ASC-1 (ASC-KO) Aeromonas
hydrophila asc gPCR A
hydrophila ASC-KO asc2 asc3
asc ascl
asc2 asc3 ascl
Morimoto et a., Dev Comp Immunoal., 2020
ASC
ASC OLHNI-2
ASC1-~-3 Caspl
ASC
(2) ASC Caspl KO
ascl Exon 3 PYD
CRISPR/Cas9 PYD 7
7 7
ASC-1
ASC1KO ASC-1
CRISPR/Cas9 caspl Exon 2 Exon 8 2.1kbp
(ofp
mCherry) DNA caspl (K1) Caspl
KO Caspl-(KlI: gfp/mCherry) KO
KO
Caspl CAS Caspl
(3) KO ASC
(WT) ASC-1 KO A. hydrophila
ASC-1KO
WT ASC-1 KO E. piscicida
ASC-1 A. hydrophila
E.
piscicida A. hydrophila ASC-1 KO WT
mpx mpegl
gPCR E. piscicida mpx mpegl
ASC-KO WT A. hydrophila WT
ASC-KO
(ROS)
ROS E. piscicida A. hydrophila
ASC-KO WT ROS
A. hydrophila ASC-1
A. hydrophila 24 ASC-1
E. piscicida
E. piscicida 24
ASC-1
72 ASC-1



ASC-1 A. hydrophila
ASC-1 KO WT
NF-«B gPCR A
hydrophila ASC-1 KO tnfa ripk2 WT
casp3
ASC-1KO WT A. hydrophila
(LDH) A. hydrophila
ASC-1 KO LDH WT
ASC A hydrophila ripk2
NF-xB tnfa mmp9 A
hydrophila ASC-1  casp3 casp8
Morimoto et al., Fish Shellfish
Immunol., 2020
(4 KO Caspl
WT Caspl KO E. piscicida A. hydrophila
Caspl KO WT Caspl KO
WT E. piscicida A. hydrophila
( ) LDH LDH
E. piscicida A. hydrophila Caspl KO
WT ASC-1 KO
Caspl KO illb il6
i18 i118 WT Caspl
©)
ASC
ASC Caspl E. piscicida A. hydrophila
ASC-1KO E. piscicida
ASC-1

E. piscicida



8 8 3 4

Murakami Shiori Morimoto Natsuki Kono Tomoya Sakai Masahiro Hikima Jun-ichi

99

Molecular characterization and expression of the teleost cytosolic DNA sensor genes cGAS,
LSm14A, DHX9, and DHX36 in Japanese medaka, Oryzias latipes

2019

Developmental & Comparative Immunology

103402 103402

DOl
10.1016/j .dci.2019.103402

Morimoto Natsuki Kondo Masakazu Kono Tomoya Sakai Masahiro Hikima Jun-ichi 87

Nonconservation of TLR5 activation site in Edwardsiella tarda flagellin decreases expression of 2019

interleukin-1B and NF-k B genes in Japanese flounder, Paralichthys olivaceus

Fish & Shellfish Immunology 765 771
DOl

10.1016/j . fsi.2019.02.024

Aoki T, Teru Y, Kono T, Sakai M , Takano T, Hawke JP, Fukuda Y, Takeyama H, Hikima J 5

Complete Genome Sequence of Photobacterium damselae subsp. piscicida Strain 0T-51443 Isolated 2017

from Yellowtail (Seriola quinqueradiata) in Japan.

Genome Announcements e€00404-17
DOl

10.1128/genomeA.00404-17

Morimoto Natsuki Okamura Yo Maekawa Shun Wang Han-Ching Aoki Takashi Kono Tomoya Sakai 105

Masahiro Hikima Jun-ichi

ASC-deficiency impairs host defense against Aeromonas hydrophila infection in Japanese medaka, 2020

Oryzias latipes

Fish & Shellfish Immunology 427 437

DOl
10.1016/j . fsi.2020.07.027




Mojzesz Miriam Rakus Krzysztof Chadzinska Magdalena Nakagami Kentaro Biswas Gouranga Sakai 21

Masahiro Hikima Jun-ichi

Cytosolic Sensors for Pathogenic Viral and Bacterial Nucleic Acids in Fish 2020

International Journal of Molecular Sciences 7289 7289
DOl

10.3390/ijms21197289

Morimoto Natsuki Okamura Yo Kono Tomoya Sakai Masahiro Hikima Jun-ichi 115

Characterization and expression analysis of tandemly-replicated asc genes in the Japanese 2021

medaka, Oryzias latipes

Developmental & Comparative Immunology

103894 103894

DOl
10.1016/j .dci.2020.103894

Morimoto Natsuki Kono Tomoya Sakai Masahiro Hikima Jun-ichi 22

Inflammasomes in Teleosts: Structures and Mechanisms That Induce Pyroptosis during Bacterial 2021

Infection

International Journal of Molecular Sciences 4389 4389
DOl

10.3390/i jms22094389

Sakai Masahiro Hikima Jun-ichi Kono Tomoya 87

Fish cytokines: current research and applications 2020

Fisheries Science 19

DOl
10.1007/s12562-020-01476-4




24 0 8

ASC Aeromonas hydrophila

2020

J. Hikima, N. Morimoto, Y. Okamura, T. Kono, M. Sakai

ASC-mutated Japanese medaka Oryzias latipes byCRISPR-Cas9 system obtains resistance to infection of Edwardsiella piscicida

7th Annual Meeting of the International Cytokine & Interferon Society

2019

N. Morimoto, Y. Okamura, S. Maekawa, H.C. Wang, T. Aoki, T. Kono, M. Sakai, J. Hikima

Immune responses to bacterial infection in an ASC-mutated Japanese medaka (Oryzias latipes) established by CRISPR-Cas9
system

Marine Biotechnology Conference 2019

2019

M. Sakai, N. Morimoto, T. Kono, J. Hikima

Interaction between the soluble- and membrane-forms of TLR5 induces expression of IL-13 gene in Japanese flounder,
Paralichthys olivaceus

International Conference on Diseases of Fish and Shellfish (19th EAFP Porto 2019)

2019




ASC

2018

TLRS TLRS

2018

CGAS LSm14A

2018

Shiori Murakami, Natsuki Morimoto, Gouranga Biswas, Tomoya Kono, Masahiro Sakai, Jun-ichi Hikima

Characterization and expression analysis of cytosolic DNA sensor genes in Japanese medaka, Oryzias latipes

14th International Society of Developmental and Comparative Immunology

2018




Natsuki Morimoto, Masakazu Kondo, Tomoya Kono, Masahiro Sakai, Jun-ichi Hikima

Interaction of soluble- and membrane-forms of toll-like receptor 5 induce expression of interleukin-1f gene in Japanese
flounder, Paralichthys olivaceus

8th International Symposium of Aquatic Animal Health

2018
Edwardsiella tarda ASC
30
2018
TLR5 IL-1B
30
2018

Jun-ichi Hikima, Natsuki Morimoto, Masakazu Kondo, Tomoya Kono, Masahiro Sakai

The Soluble-Form Of Toll-Like Receptor 5 Interacts With The Membrane-Form and Induces Expression Of Interleukin-13 Gene In
Japanese Flounder, Paralichthys olivaceus

World Brackishwater Aquaculture Conference BRAQCON2019

2019




ASC

30

2019

17 A

30

2019

Hikima, J, lkeda, D, lzumi, M, Nagaoka, M, Morimoto, N, Kono, T, Sakai, M, Takeyama, H, Aoki, T

Transcriptomic analysis in the intestine of IL-17A/F1-knockout medaka, Oryzias latipes.

11th Asia-Pacific Marine Biotechnology Conference (Honolulu, Hawaii, USA)

2017

IL-17A/F1

2017




John P. Hawke

Photobacterium damselae subsp. piscicida

29

2017

TLRS

1B

29

2017

CGAS LSm14A

29

2017

Caspase-1

29

2017




Yuki
ichi

Teru, Tomoya Kono, Masahiro Sakai, Tomokazu Takano, John P. Hawke, Yutaka Fukuda, Haruko Takeyama, Takashi Aoki, Jun-
Hikima

Whol

e genome sequences of Photobacterium damselae subsp. piscicida isolated in Japan and the USA

The
Shin

JSFS 85th Anniversary-Commemorative International Symposium (Tokyo University of Marine Science and Technology,
agawa, Tokyo)

2017

Nastuki Morimoto, Tomoya Kono, Masakazu Kondo, Masahiro Sakai, Jun-ichi Hikima

Two

bacterial flagellin genes induce expression of inflammatory cytokine genes in the Japanese flounder, Paralichthys

olivaceus

The

JSFS 85th Anniversary-Commemorative International Symposium (Tokyo University of Marine Science and Technology,

Shinagawa, Tokyo)
2017
Mikihisa lzumi, Gouranga Biswas, Tomoya Kono, Masahiro Sakai, Jun-ichi Hikima

Char

acterization and expression of inflammasome-associated genes in medaka, Oryzias latipes

The JSFS 85th Anniversary-Commemorative International Symposium (Tokyo University of Marine Science and Technology,
Shinagawa, Tokyo)
2017
ASC
30

2018




Teruyuki Nakanishi, Jun-ichi Hikima, Takashi Yada

2018

Springer International Publishing

1107

Immune system in teleosts. Edwin L. Cooper (Ed.) Advances in Comparative Immunology

(Kinoshita Masato)

(60263125) (14301)




