@)

19

(S)

2006

20009

18109005

Mol ecul

| mmuni t

ar Mechani smof

y

YOSHI MURA AKI HI KO

90182815

SOCS SOCS3

Spred/Sprouty
Treg)
c-fos
Cytokine
investig
cytokine s
regul ate he
transcript
neurofibro

c AMP-medi ated TLR s

essenti al

el per T
ion fac
mat osi s

ce

ty
ig

s play essenti al
atedthefunc
ignaling, b

I

y
|
tors.
pe
n

STAT
Spredl

Smad?2/3

We

cAMP

TGFB

roles in
tionof SOCSfamilyandSpred/ Sprou
usinggenetically engineered mic
di fferentiation

I i ke di sease.

23 6

16

Regul ati on of the Cyt

SOCS

T

(Th17

TLR

regul ation of innate

incuding Th17
alSPREDIuUmMme stploants i tbdumatrd or

for i mmunosuppression by TGF-bet a.

, 000

, 000

, 000

, 000

0, 000

Ras c-fos

2006 27,200,000 8,160}, 000 35,360
2007 25,500,000 7,650, 000 33, 150
2008 21,300,000 6,390,000 27,690
20009 8,500}, 000 2,550,000 11,050
2010 0 0 0
82,500,000 24, 750,00007, 25

T

C

Further more we d
aling suppressionthrough c-fos.



Cl S

JAK?2

SOCS1/ JAB (JAK-bindi
(Nat yh©®97)
(Cl s/ sOCsS
) 2001
ERK
Spred

ng

(Natyereol)
SOCS1, SOCH
JAK
SOCS1 SO
Cr e -l
KO

ox P

SOCS1

STATI1 Thl

SOCS3
SOCS3

STATS I
STATS

I L-10

L -6

STATS3
TLR
SOCs3 1L-6 1L-10
(Nature I. mpoOmal
SOCSS3 T TGFB
T SOCS
MHC T

SOC

SOCS1
SOCS

KO
Spred-1/ Spr e

Spred

Spred

Spred-1

SOCS Spred
CAMP, | L-¥® TGF
protein)IGF-B1 KO
TGF-B
TGF-pB
T
5 3 T
TGF-B T
CS3 Foxpa3
cAMP TGF
B
T
Thl7 iTreg
3
CIS/SOCS
SSpred/Sprouty
(cKO
CAMP  TGFp
d-2
(1) socCs1 SOCS3
(cKO)
SOCS-c KO SOCS1
coding fl ox

Spred-1/ 2

ES



Th

SOCS
neo
T
SOCS1 SOCS3 c KO
ger m-l|i ne SOCS1
SOCS-fl ox I FNy Th17
Cre- (Tg) SOCS3 I L-6 I L-23
Th1l7
c KO T c K(Q Pro.NAS,USA2 0 OXImmunol. 2 00 8
|l ck-Cre c KO Al -Cr §0CS1 STAT1
c KO Lys M-Cr s Smad
c KO CD11c-Cre Trilg Cre
Foxp3-Cre IL-6
SOCS IFNy
(2) Spred KO
SOCS1-11] ox socst | STAT1 s RORyt
Spred-1-fl ox f Il o|x
P neo FRT s X0 o
FI p neo
TGF-p
(3) T
nTreg TGFP
co-cul ture LPS i Treg SOCS3 T
T TGFB 1 L-10 SOCsSs3
T
SOCS1 T
nTreg
Immunity2 00@e [/ 2010
SOCsS3 TGFB
LPS TNF 1'L-112 Foxp3 Treg expansion
HPLC
( J.Jmmunal 200 7) SOCsS3
T
'L-10 STAT3 SOCS3 STATS3
TGFB
c AMP TGFB Foxp
PGE2 Treg
I'L-10 $ocss
(Tr 1)
c AMP
c AMP (2)
PGE2-c AMP
c AMP
c AMP co-culture LPS
(4) TGFP T
TGF-B
TGFB TNFa | L-12
Foxp3 RORyt E2 PGE2) ( Int.
TGFB-Smad |immunol.2008)
PGE?2 c AMP
Smad2/ 3cKO TNE | L12
c AMP
c AMP
(1) socCs
Thil/ 2 Treg (i Treg)c AMP
Th1l7 Th

T



c-fog AMP

c-fos
(Raw )
LPS TNFa
si RNA c-fos
c AMP
LPS c AMP
LPS+c AMP c-Fos
c-Fos
c-Fos NF-kB
p65 TNFa
I L-12
c AMP c-f o smRNA
TLR | KK
c-Fos c
c-Fos I KK
c-Fos 308
I KKb
c-Fos I KK
c AMP
2 0 1 Oimmunity
PGE?2
Rag COX
PGE?2
STATI1
( Nature Commun 2011)
I L-10/ Treg
STATI1
PRIEATFTINDETSIF—
Ni(etc BRI
Tre
i #Himm
TLR IL-10
S0CS1 —| STAT1 7

STAT3

N

— cAMP —————| NF-kB

fodndca el vk 0
BB

Chinen et al. Nature Commun. 2011 Feb:2: art. No.190.

PGE2

?
 R#Aa

( 3NGF-B/ Smad
T
Th1l/ Th2

Th17 I L-17
T
( EAE) T
Th17 TGFB | L-6
Th17
RORyt I L-23
Th17
TGFpB
TGFB Smad?2 Smad3
p65 Smad?2 EAE
Th17
Smad2 Smads3
RORy t
Smad2/ 3
Bmad?2 T Th1l Th?2
-Fos Th17
( J.Immunal 2010)
(4S9predl
NF 1
1
SPREDI1

SPREDheuro-cardio-faci
( NCFC)

al -cut ar
Ras

( Nature Genetic2 0 0 7

JAMA2 009)

40
(1)Chinen T, Komai K, Muto G, Morita R, Inoue N,
YoshidaH, Sekiya T, Yoshida R, Nakamura K,
Takayanagi R, Yoshimura A. Nature Commun.
2011 Feb;2:190.
(2)Takimoto T, Wakabayashi Y, Sekiya T, Inoue N,
Morita R, Ichiyama K, Takahashi R, Asakawa M,
Muto G, Mori T, Hasegawa E, Shizuya S, HaraT,
Nomura M, YoshimuraA.
Smad2 and Smad3 are redundantly essentia for the
TGF-beta-mediated regulation of regulatory T
plasticity and Th1 development. J Immunal. 2010
Jul 15;185(2):842-55.
(3)Lu LF, Boldin MP, Chaudhry A, Lin LL,
Taganov KD, Hanada T, YoshimuraA, Baltimore
D, Rudensky AY. Function of miR-146ain
controlling Treg cell-mediated regulation of Thl
responses. Cell. 2010 Sep 17;142(6):914-29.
(4) ShichitaT, Sugiyama'Y, Ooboshi H, Sugimori
H, Nakagawa R, Takadal, Iwaki T, Okada, lida

Th1l7

Me @uaDJ, lwakuraY, YoshimuraA. Pivotal




role of cerebral interleukin-17-producing
gammadeltaT cellsin the delayed phase of
ischemic brain injury. Nature Med. 2009
Aug;15(8):946-50.

(5) Nekaya M, Hashimoto M, Nakagawa R,
Wakabayashi Y, Ishizaki T, Takadal, Komai K,
YoshidaH, YoshimuraA. SOCS3in T and NKT
cells negatively regul ates cytokine production
and amdliorates ConA-induced hepatitis. J
Immunol. 2009 Dec 1;183(11):7047-53.
(6)MessiaenL,Yao S, ( 30 )Taniguchi K,
Ayada T, Okamoto F, Yoshimura A, Parret A,
Korf B, Legius E. Clinical and mutational
spectrum of Legius syndrome JAMA 2009 Nov
18;302(19):2111-8.

(7)Taeb S, Romain M, Ramkhelawon B,
Uyttenhove C, Pasterkamp G, Herbin O, Esposito
B, Perez N, Yasukawa H, Van Snick J, Yoshimura
A, Tedgui A, Madllat Z. Loss of SOCS3
expression in T cellsrevealsaregulatory role for
interleukin-17 in atherosclerosis. J Exp Med.
2009 Sep 28;206(10):2067-77.

(8)Taniguchi K, Sasaki K, Watari K, Yasukawa H,
Imaizumi T, Ayada T, Okamoto F, Ishizaki T,
Kato R, Kohno R, KimuraH, Sato Y, Ono M,
Yonemitsu Y, YoshimuraA. Suppression of
Sproutys has a therapeutic effect for amouse
model of ischemia by enhancing angiogenesis.
PL0oS ONE. 2009;4(5):€5467. doi:

(9)Koga K, Takaesu G Yoshida R, Nakaya M,
Kobayashi T, Kinjyo I, YoshimuraA. Cyclic
adenosine monophosphate suppresses the
transcription of proinflammatory cytokinesvia
the c-Fos protein phosphorylated by IKKbeta
Immunity 2009 30(3): 372-383

(10) Lu LF, Thai TH, Calado DP, Chaudhry A,
Kubo M, Tanaka K, Loeb GB, Lee H, Yoshimura
A, Rajewsky K, Rudensky AY. Foxp3-dependent
microRNA 155 confers competitive fitness to
regulatory T cells by targeting SOCSL protein.
Immunity. 2009 30(1):80-91.

(12) Takaki H, Ichiyama K, Koga K, Chinen T,
Takaesu G, Sugiyamay, Kato S, Yoshimura A,
Kobayashi T. STAT6 inhibits TGF-beta
1-mediated Foxp3 induction through direct
binding to the Foxp3 promoter, which isreverted
by retinoic acid receptor. J Biol Chem. 2008
283(22):14955-62

(12)Tanaka K, Ichiyama K, Hashimoto M,
YoshidaH, Takimoto T, Takaesu G, Torisu T,
Hanada T, Yasukawa H, Fukuyama S, Inoue H,
Nakanishi Y, Kobayashi T, YoshimuraA. Loss of
Suppressor of Cytokine Signaling 1in Helper T
Cdls Leads to Defective Th17 Differentiation by
Enhancing Antagonistic Effects of IFN-{ gamma}
on STAT3 and Smads. J | mmunol. 2008
15;180(6): 3746-56.

(13) Yoshimura A, Naka T, Kubo M. SOCS
proteins, cytokine signalling and immune
regulation. Nat Rev Immunol. 2007

Jun; 7(6):454-65.

(14) Brems H, ChmaraM, Sahbatou M, Denayer
E, Taniguchi K, Kato R, Somers R, Messiaen L,

De Schepper S, Fryns JP, Cools J, Marynen P,
Thomas G YoshimuraA, Legius E. Germline
loss-of-function mutationsin SPRED1 cause a
neurofibromatosis 1-like phenotype. Nature
Genet. 2007 39(9):1120-6.

15

(2)Akihiko Y oshimura SOCSisamolecular link
between inflammation and cancer devel opment.
International symposium of infection-associated
cancers

Conference Hall of Hokkaido University in
Sapporo, Hokkaido, Japan,

March 3 to 4, 2010.

(2)Akihiko Yoshimura Roleof SOCSLin
innate and adaptive immune tolerance World
Immune Regulation Mesting IV 2010 3/29-4/1
Davos Switzerland

(3)Akihiko Yoshimura Molecular basis for
immune suppression by TGFb/Smad2/3

5th Leukocyte Signal Transduction Workshop,
sponsored by Aegean Conferences Aldeamar
Knossos Royal Villagein Hersonissos, Crete,
Greece,

June 13 -18, 2009.

(4)Akihiko Yoshimura  SOCS1 and SOCS3
are Critical Regulators of Cytokine Signaling;
Implication for Helper T Cell Differentiation
and Tumor Development. KEY STONE
SYMPOSIA on Molecular and Cellular
BiologyK eystone USA 2007/1/5-10

(5)Akihiko Yoshimura SOCSl1isalink
between inflammation and inflammation-
mediated carcinogenesis. 5th International
Aachen Symposium on Cytokine Signalling,
Aachen Germany 2007/3/29-31

0

(1)

YOSHI MURA AKI HI KO

90182815

—~ ~
[CSIN\N]
~— ~—



