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Characterization of multifunctional roles of TRAF5 in pro-inflammatory cytokine
receptor signaling
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In this study, we found novel roles of TRAF5 in immunity and inflammation:
1) negative regulatory function of TRAF5 in signaling mediated by receptors for IL-6 and IL-27, 2)
significance of TRAF5 in differentiation and effector function of plasmacytoid dendritic cells, 3)
inflammatory function of TRAF5 in lung inflammation mediated by OSM, 4) inflammatory function of
TRAF5 in colonic inflammation mediated by DSS. These results indicate that TRAF5 expressed by
different cell types controls inflammatory signaling in both positive and negative ways. Further
stgdg_is essential to understand the regulatory roles of TRAF5 and its family molecules in health
and diseases.

TRAF



(TRAF5)

TRAFS TNF

CD4*T
(IL-6)

TRAFS5

TNF receptor-associated factor 5

(1) Protein-fragment complementation assay

complementation assay gp130
JAK1
TRAFR2 TRAF5
(2) TRAF5
TRAF5
RT-PCR ELISA

TRAFS

TNF
NF-«xB
TRAF5 -6
gp130 JAK-STAT3
TRAF5 TRAF
TRAF 3 (1) IL-
(2) TNF
(3) TRAF5-gp130
gp130 IL-6
TNF TRAF
TRAF5
TRAF5
Protein-fragment
JAK1—JAK1

gp130  IL-6—IL-6R

TRAF

CD4+ T B



©)

TRAF5 3 mm

TRAF5
(4) (EAE)
IQGAP1 (CFA)
(MOGsss5)
EAE
(5) DSs
TRAF5 3% Dextran sulfate sodium (DSS)
TRAF5
(1) 1L-6-gp130-JAK-STAT TRAF5
gp130 TRAF5 TRAF2 C
gp130—TRAF
IL-6 STAT3
TRAF STAT3 TRAF
IL-6 gp130 gp130
JAK
Protein-fragment complementation assay gpl30 IL-6—IL-6R
gp130 JAK1—JAK1
TRAF2 TRAF5
gp130 TRAF
TRAF2 TRAF5 TRAF
gp130 JAK1
TRAF  gpl30 JAK ( )
JAK gp130 STAT3
gpl30 TRAF
gp130 TRAF
TRAF  gpl30 TRAF  gpl30
(2) 1L-6 TRAF5
IL-6 (IL-6R/gp130)  IL-27 (WSX-1/gp130)  gpl30

1 mm

TRAF-C

gp130

gp130



TRAF5 gpl30 IL-6 JAK-STAT
CD4+T B TRAF5 IL-27 TRAF5 gpl30
IL-27 TRAF5 CD4+T IL-
27 IL-27 IL-10  IL-
21  mRNA B IL-27 TRAF5
CD4+T TNF GITR
IL-2 TRAF5 B TNF
CD40 TRAF5 TRAF5  1L-27
TNF GITR CD40
1
(3) (pDC) TRAF5
IL-1 ITLR TRAF5
IL-33 TRAF5
(pDC)
TRAF5
TRAF5
CXCRS3 pDC TRAF5
pDC IRF5 TLR7 TLR9
TRAF5 TLR pDC
TRAF5 pDC
pDC TRAF5
(cDC) pDC
TCF4 ID2 TRAF5 pDC
TCF4
TRAF5 pDC cDC TRAF5
pDC pDC TRAF5
TRAF5 pDC pDC
(4) OSM TRAF5
TRAF5 CD4+ T IL-6
IL-6 Oncostatin M (OSM)
TRAF5 OSM (OSMRB—gp130)
/ OSM VCAM-1
OSM VCAM-1 TRAF5
TNF-a IL-6 VCAM-1 TRAF5
VCAM-1 OSM
TRAF5

VCAM-1



TRAF5 OSM

(5) TNF 0X40 IQGAPL
CD4+T 0OX40 T
0OX40 IQGAPL IQGAPL 0OX40
0OX40 OX40 IQGAP1 TARF2
0OX40 IQGAPL 0OX40
IQGAPL CD4+T 0X40
IQGAP1 (EAE) OX40
EAE OX40-TRAF2-
IQGAPL TNF
(6) DSS TRAF5
TRAF5 Dextran sulfate sodium (DSS)
TRAF5 DSS
TRAF5 DSS
NF-«xB
TRAF5
TRAF2 TNF NF-
B TRAF2 TRAF5 TRAF2
NF-«xB
TRAF5 TRAF5 TRAF2
TRAF5 TRAF2 gp130 JAK-STAT
TRAF
TRAF
TRAF5
TRAF5
IL-6 TLR TNF
TRAF5

TRAF5 TRAF



16 16 4 6

Kobayashi Shuhei Sakurai Tsuyoshi So Takanori Shiota Yuka Asao Atsuko Phung Hai The 203

Tanaka Riou Kawabe Takeshi Maruyama Takashi Kanno Emi Kawakami Kazuyoshi Owada Yuji Ishii

Naoto

TNF Receptor-Associated Factor 5 Limits Function of Plasmacytoid Dendritic Cells by Controlling 2019

IFN Regulatory Factor 5 Expression

The Journal of Immunology 1447 1456
DOl

10.4049/j immunol .1900188

Kobayashi Shuhei Shiota Yuka Kawabe Takeshi Phung Hai The Maruyama Takashi Owada Yuji So 521

Takanori Ishii Naoto

TRAF5 promotes plasmacytoid dendritic cell development from bone marrow progenitors 2020

Biochemical and Biophysical Research Communications 353 359
DOl

10.1016/j .bbrc.2019.10.123

Okuyama Yuko Nagashima Hiroyuki Ushio- Fukai Masuko Croft Michael Ishii Naoto So Takanori 34

1QGAP1 restrains T- cell cosignaling mediated by 0X40 2019

The FASEB Journal 540 554
DOl

10.1096/Fj .201900879RR

Niitsuma Sou Kudo Hiroki Kikuchi Atsuo Hayashi Takaya Kumakura Satoshi Kobayashi Shuhei 32

Okuyama Yuko Kumagai Naonori Niihori Tetsuya Aoki Yoko So Takanori Funayama Ryo Nakayama

Keiko Shirota Matsuyuki Kondo Shuji Kagami Shoji Tsukaguchi Hiroyasu lijima Kazumoto Kure

Shigeo Ishii Naoto

Biallelic variants/mutations of IL1RAP in patients with steroid-sensitive nephrotic syndrome 2019

International Immunology 283 292

Dol
10.1093/intimm/dxz081




Phung Hai The Nagashima Hiroyuki Kobayashi Shuhei Asano Naoki Machiyama Tomoaki Sakurai 4

Tsuyoshi Tayama Shun-ichi Asao Atsuko Imatani Akira Kawabe Takeshi Okuyama Yuko Ishii

Naoto So Takanori

TRAF5 Deficiency Ameliorates the Severity of Dextran Sulfate Sodium Colitis by Decreasing TRAF2 2020

Expression in Nonhematopoietic Cells

ImmunoHorizons 129 139
DOl

10.4049/ immunohorizons.2000007

Nagashima Hiroyuki Okuyama Yuko Fujita Tsuyoshi Takeda Takeo Motomura Yasutaka Moro 141

Kazuyo Hidaka Takanori Omori Koki Sakurai Tsuyoshi Machiyama Tomoaki Ndhlovu Lishomwa C.

Riccardi Carlo So Takanori Ishii Naoto

GITR cosignal in ILC2s controls allergic lung inflammation 2018

Journal of Allergy and Clinical Immunology

1939 1943.e8

DOl
10.1016/j .jaci.2018.01.028

Machiyama Tomoaki So Takanori Okuyama Yuko Kobayashi Shuhei Phung Hai The Asao Atsuko 499

Harigae Hideo Ishii Naoto

TNF receptor associated factor 5 controls oncostatin M-mediated lung inflammation 2018

Biochemical and Biophysical Research Communications 544 550
DOl

10.1016/j .bbrc.2018.03.186

Kimura Masanobu Nagashima Hiroyuki Okuyama Yuko Ishii Naoto So Takanori 30

TRAF2 and TRAF5 associated with the signal transducing receptor gpl30 limit IL-6-driven 2018

transphosphorylation of JAK1 through the inhibition of proximal JAK-JAK interaction

International Immunology 291 299

DOl
10.1093/intimm/dxy029




Nagashima Hiroyuki Ishii Naoto So Takanori 9

Regulation of Interleukin-6 Receptor Signaling by TNF Receptor-Associated Factor 2 and 5 During 2018

Differentiation of Inflammatory CD4+ T Cells

Frontiers in Immunology 1986-1986
DOl

10.3389/fimmu.2018.01986

Sakurai Tsuyoshi Okuyama Yuko Kobayashi Shuhei Phung Hai The Asao Atsuko Kawabe Takeshi 34

Ndhlovu Lishomwa C. Riccardi Carlo Kudo Hironori Wada Motoshi Nio Masaki So Takanori

Ishii Naoto

GITR controls intestinal inflammation by suppressing IL- 15- dependent NK cell activity 2020

The FASEB Journal

14820 14831

DOl
10.1096/Fj .202001675R

14 0 0
TNF TRAF
131
2019
CD4 T 1L-27 TRAF5
131

2019




gp130  TRAF

131

2019

Phung HT, Nagashima H, Kobayashi S, Machiyama T, Sakurai T, Tayama S, Asao A, Okuyama Y, Ishii N, So T

TNFR-associated factor (TRAF) 5 expressed by intestinal epithelial cells promotes NF-kB-mediated inflammation via
controlling TRAF2 stability in dextran sulfate sodium-induced colitis

48

2019

Tayama S, Okuyama Y, Phung HT, Kawabe T, So T, Ishii N

1QGAP1 regulates ILC2 apoptosis in the lung

48

2019

Fujimori Y, Kawahara E, Morita M, Okuyama Y, Ishii N, So T

Understanding the role of TRAF family proteins in gpl30 signaling

48

2019




Kawahara E, Fujimori Y, Oishi M, Morita M, Ishii N, Okuyama Y, So T

TNF receptor-associated factor 5 inhibits IL-27 receptor signaling in CD4+ T-lymphocytes

48

2019

Sakurai T, Okuyama Y, Hai Phung HT, So T, Nio M, Ishii N

GITR signaling negatively controls DSS-induced intestinal inflammation by regulating NK cells function

48

2019

Okuyama Y, Nagashima H, Motomura Y, Moro K, Sakurai T, Ndhlovu LC, Riccardi C, So T, Ishii N.

GITR co-signaling controls group 2 innate lymphoid cells through IL-9 induction in allergic lung inflammation.

47

2018

Kobayashi S, Sakurai T, Asao A, Phung HT, So T, Ishii N.

Functional regulation of plasmacytoid dendritic cells by TNF receptor associated factor 5.

47

2018




Machiyama T, So T, Harigae H, Ishii N.

TNF receptor associated factor 5 controls oncostatin M-mediated lung inflammation.

47

2018

Phung HT, Nagashima H, Kobayashi S, Machiyama T, Asao A, Okuyama Y, Ishii N, So T.

TRAF5 maintains the expression level of TRAF2 in nonhematopoietic cells and exacerbates DSS-colitis in mice.

47
2018
T TNF TRAF
130
2018
TRAF5 CD4+ T 1L-27

141

2021




So Takanori Ishii Naoto 2019
Springer 32
Co-signal Molecules in T Cell Activation

2020

NTS

TNF

(Morita Masashi)

(20191033) (13201)
(Ishii Naoto)

(60291267) (11301)
(Kawaguchi Kosuke)

(80624866) (13201)







