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The present study demonstrated that adaptive immune responses of T- and

B-cells induced by direct antigen administration to mucosal lymphoid tissues such as gills, skin,
intestine, and nasal cavity of teleost fish. The anal intubation method, in which antigen was
administered directly to the intestine, can confer strongest antigen-specific antibody responses
more rapidly and for a longer period of time than the injection method, which the main method of
vaccine administration in cultured fish. In addition, CD8- and CD4-positive T cells are more
abundant in the mucosal tissues of fish than cells of the innate immune system, such as granulocytes
and macrophages, suggesting that T cells play an important role in mucosal tissue where are the
site for pathogen invasion.

yo T ap T B



gill-associated lymphoidtissue GIALT

skin-associated lymphoidtissue SALT gut-associated lymphoid
tissue: GALT nasopharynx-associated lymphoid tissue: NALT 4
Salinas 2015
T
T T
T
T cell (TCM) T
TEM
T TRM TRM
TRM
T in vivo T
TRM T
T
T
T B
IgM
lgT lgT
IgT pColdl
1gG IgT
ELISA
T T TCR o B vy )
MRNA gPCR
af vo T TCRp )
TCR 19gG TCR
CD8'T CDA'T
5.5x 10° TCIDsy/50
Crucian carp Haematopoietic NecrosisVirus: CHNV 25 3
; Somamoto and Nakanishi 2020 70
PBS
IgM  IgT ELISA CHNV IgM IgT
CHNV IgM IgT

CHNV



PBS

CHNV IgM IgT  ELISA IgM IgT
B
Blimp-1 PCR
CHNV CHNV

B 52

3

PBS 3
CHNV 3 7
CHNV IgM IgT

E1AEE) v EBERRSE (FMER) ‘A XXV 7E (SALT)
B RAIFEEE(GALT) C EEIE5E(GIALT), D EERESE(NALT)

IgT
IgT kDa M IgT con
ELISA IgT
ELISA
IgT 70K
IgT
T
gPCR TCR a B vy )
afp T v T E2. ¥ T FlgThFEZEALN =Y X
A0y T 4 LUk SMFIETOHE
TCRp tH, KEZIgTOHEETRL TS,
TCRB 34K
TCRB
TCRS
TCRd
CD8'T CDA'T
CD8*'T CDA'T
T



Bl OHIaE (%)

AR

B ke ORI E (%)

5

10 ' i

3. MR (RAE. 82, ARG, @&A%) LB, REMICHITZAMHROE
Ao *p <0.05
70 CHNV IgM
CHNV IgM

10 r ——mEEHE —ABRSE —avio-A
EMESE -+ @Ens —BESE

g
=
=
S
=
- o
&
'.I'I?
—RHF S LR OERE M
B4, Fr7rOoHBEERCEENREESL-LEOREEERE,
EH (A) BARESAETT,
IgM
IgT IgM IgT
IgM
IgM  IgT IgM
IgT
IgM Blimp-1
IgM
CHNV 52 CHNV
IgT IgT



T CHNV
CHNV
T
Uk B B R chaag T B AR - g T
ol ca ]
(R 06
[0
s 04
(] . %
[ 17 3 I I o I :
i = A B . - i
. A5 RS B B ve s ey Yt eigett
2 b EEEHE BRGE oo EEEENE RRGE 002 2 b EEEME BRSE 3 ko BREEMNE BRSE
I i e .

Mays Tday LYo Tdays

EHs WEGSESIUVEERSEORBICCHNESEN () SEUEEN ) L. 3. 7BEEEEL LR
OFEFMgTHiER. *P <005

lgT lgT
CHNV IgT

CD8 CD4 T

< >

Salinas |. The mucosal immune system of teleost fish. Biology (Basel). (2015) 12:525-39. doi:
10.3390/biology4030525.

Somamoto T, Nakanishi T. Mucosal delivery of fish vaccines: Local and systemic immunity following
mucosal immunisations. Fish Shellfish Immunol. (2020) 99:199-207. doi: 10.1016/j.fsi.2020.01.005.



7 5 0 0

Shiota K, Sukeda M, Prakasha H, Kondo M, Nakanishi T, Nagasawa T, Nakao M, Somamoto T. 118

Local immune responses to two stages of Ichthyophthirius multifiliis in ginbuna crucian carp 2021

Fish and Shellfish Immunology 19-24
DOI

10.1016/j .fsi.2021.08.013

Tomonori Somamoto, Teruyuki Nakanishi 99

Mucosal delivery of fish vaccines: Local and systemic immunity following mucosal immunisations. 2020

Fish and Shellfish Immunology 199-207
DOI

10.1016/j . fsi.2020.01.005

Masaki Sukeda, Koumei Shiota, Masakazu Kondo, Takahiro Nagasawa, Miki Nakao, Tomonori Somamoto 115

Innate cell-mediated cytotoxicity of CD8+ T cells against the protozoan parasite 2021
Ichthyophthirius multifiliis in the ginbuna crucian carp, Carassius auratus langsdorfii.

Developmental and Comparative Immunology 103886

DOl
10.1016/j .dci.2020.103886.

Shintaro Matsui, Sota Yoshikawa, Shigenori Suzuki, Tomonori Somamoto, Atsushi Yamamoto, Osamu 126
Nakamura, Shigeyuki Tsutsui

Expression profile of kalliklectin, a soluble-type mannose receptor, during embryogenesis and 2020
early larval development in fugu (Takifugu rubripes)

Molecular Immunology 129-135

DOl
10.1016/j .molimm.2020.07.022




7
2020
54-57
DOI
58
2023
(Fish Pathology) 113-117
DOI
Sukeda M, Prakash H, Nagasawa T, Nakao M, Somamoto T. 139
Non-specific cytotoxic cell receptor protein-1 (NCCRP-1) is involved in anti-parasite innate 2024
CD8+ T cell-mediated cytotoxicity in ginbuna crucian carp
Fish and Shellfish Immunology 108904
DOI
10.1016/j - fsi.2023.108904

14 2 0

2023




Thu Trang Tran, Takahiro Nagasawa, Miki Nakao, Tomonori Somamoto

Differential expression of two CD83 isotypes in monocyte-macrophage lineage in ginbuna crucian carp

2023

2022

Thu Trang Tran, Harsha Prakash, Takahiro Nagasawa, Miki Nakao, Tomonori Somamoto

Characterization of CD83 isotypes expressed in monocyte and monocyte-derived dendritic-like cells in ginbuna crucian carp

2022

2021




Exploration of antigen-trapping sites in ginbuna crucian carp

2022
CHNV DNA
2022
D8+ T MHC
2021
TBT-bp2

2021




2023

Tran Thu Trang, Takahiro Nagasawa, Miki Nakao, TomonoTran Thu Trang, Takahiro Nagasawa, Miki Nakao, Tomonori Somamoto

Characterization of CD83 isotypes expressed on monocyte-macrophage lineage in ginbuna crucian carp

15th Congress of the International Society for Developmental and Comparative Immunology (ISDCI)

2023

Tran Thu Trang, Takahiro Nagasawa, Miki Nakao, Tomonori Somamoto

Expression of CD83 isotypes during the differentiation of monocyte-macrophage lineage in ginbuna crucian carp

2023

2023




Tran Thu Trang, Takahiro Nagasawa, Miki Nakao, Tomonori Somamoto

The expression of CD83 homologs on macrophage subpopulations isolated from brain and kidney in ginbuna crucian carp

2024




