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The development and function of immune cells
depend on the systemic network of specialized
microenvironments in immune organs,
including the bone marrow, thymus, lymph
nodes, and spleen. Although immune cells are
of hematopoietic origin, the microenviron-
ments of the immune organs are primarily
formed from highly heterogeneous stromal
cells of nonhematopoietic origins. Thus, to
understand the immune system, it is essential to
clucidate how the stromal cells and their
network develop and function normally and
deviate during aging and in diseases. In this
project, we focus on the studies of immune
organ microenvironments by multidisciplinary
approaches, including synthetic biology,
towards the understanding of multidimensional
characteristics of stromal cells and their
coordinated network.

This project consists of three research aspects
as follows. In the first aspect of the study, we
seek to understand the molecular mechanisms
underlying the development and function of the
bone marrow niches, thymic microenviron-
ments, and stromal cells in secondary lymphoid
organs. In the second aspect, we seek to clarify
the dynamic regulation of the immune organ
network through structural analysis and

intravital imaging of immune molecules and
stromal cells. In the third aspect, we seek to
understand the deviations of immune organs
caused by ageing and diseases and to
reconstruct immune functions through
synthetic approaches.

This study is expected to contribute to compre-
hensive understanding of the multidimen-
sional nature of the dynamic immune system,
functional interfaces of the immune system
with the endocrine and nervous systems, and
the nature of the “context” detected in various
biological systems. Advances in the
understanding of immune deviations and
reconstruction of immune organ functions
should be useful for devising novel approaches
to the treatment and management of various
intractable diseases.

The thymus represents an epithelial-mesenchy-
mal tissue that is anatomically structured into
discrete cortical and medullary regions. Each
region contains phenotypically and functional-
ly distinct stromal cells, as well as thymocytes
at defined stages of maturation. Many studies
support the idea that the stepwise process of
thymocyte development and selection requires
serial migration through anatomically distinct
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thymic regions of the thymus, where
interactions with specialised cortical and
medullary thymic epithelial (cTEC and mTEC)
subsets can take place. Recent progresses in
cellular and molecular biology of TEC subsets
have shed lights on previously overlooked
mechanisms of T cell development and
selection. Here we provide a summary of
current knowledge on the development and
function of the thymic microenvironment,
paying particular attention to the cortical and
medullary epithelial compartments.

Thymic epithelial cells: essential regulators of
T-cell development and selection

As an exclusive site for the production of
T-cells bearing the aff T-cell receptor, the
thymus represents a critical component of the
adaptive immune system. Migrant lymphoid
progenitors that colonise the thymus are
triggered to undergo a complex differentiation
process that includes phases of proliferation,
differentiation and lineage choice. Critically,
developing thymocytes are screened for their
ability to recognise peptides in the context of

major histocompatibility complex (MHC)
molecules. Such intrathymic positive and
negative selection events therefore aid the
ability of the thymus in its generation of a
self-tolerant and non self-reactive T-cell pool.
Importantly, T-cell development and selection
are not cell autonomous processes, with
developing T-cell precursors requiring constant
input from cells that make of thymic microen-
vironments. Of these cells, thymic epithelial
cells (TEC) are known to represent a key cell
type. In recent years, many studies have
focussed on gaining a better understanding of
the processes that shape the development of
epithelial progenitors that characterise the
embryonic thymic anlage towards phenotypi-
cally and functionally distinct cortical and
medullary epithelial cells that are responsible
for the well known anatomical organisation of
the adult thymus. Here, we summarise current
knowledge regarding the events that lead to the
formation of cortical and medullary TEC

microenvironments. Specifically, we focus
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attention on studies that have addressed the
specialisation of the cortex for the positive
selection of CD4+8+ thymocytes, and the
generation of Aire- expressing medullary
environments and its role in self/non-self
discrimination, all of which underlines the
distinct roles played by cortical and medullary
epithelial cells during thymocyte development.
Thus, while T-cell responses are widely
acknowledged as being central to effective
immunity, we aim to reinforce the key, perhaps
often unappreciated, supporting role that
thymic epithelial environments as a whole play
in the effective functioning of the adaptive
immune system.
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A ULTWe ro THIREIES SICEEZ TR
LTWeo ZONIADNG ERADa B THER
NBAMEBZRTHDDHRDIER>TWeh,
Yo THEEIES<OIDNUNFELED ofo—
H. BB LM TCrex &R T 3Villin-Crew
D AERBL L Villin-Cre IL-7 cKOY 7 XTI,
MNEERROaB THfaEro THEICZE I
B ofeo AL DIERHI S KRR L RN E £
IBIL-TH MERIEREDBIEE £ FICERRES
ZUTWBZENHESHE IR STz S5IC /B E
EADyo THEIKER T T BHDICHRK
B EN RSN (Shitara et al, J Immunol,
190:6173-6179, 2013),

BRHEICE\WTZ BRI (MPP) MUY
JERETOMEEZ /T DR/EN By FHE
EIZDONEFTUIC.CXCL1 2DZB/AKTH D
CXCR4ZMPPHSRIBE RN VA TIE, 8
U2 ) CRBTERARAZ (CLP) ANDMEDIFI S .,
YRR MBENME T Uizo /o, Bififig b
WBISTA N VIL-TZEET A NO—YH
Balcxd U T, CLPIZCXCRAMKEMI ITEHEELTLY
foo SBIC IL-TEAMR M O—T gD BESR
BIERMAARDHI60% H L VD MO N EMEEN S
B3Iz R U, MERIRMA (CARME
fa) hSIL-7%#RIESEfcLepr-Cre [L-7cKO¥
D TS, B OYIHARIER AR AYRL A U W
A SIL-7ZRIESEITie2-Cre IL-7cKO
NDATIF. 7 OBiEE LT L BilikahY R

LTWeo i IL-7TEEEIANO—YlRENS
CXCLI12%¥H A M1V SCFeRIBE®YY
ZTlEEMEMZEMPPORREASEA LT
Wz U ED#ERM S EMEEI =Y F 2
I2RANO—VHIEDFRIC. MEAAZRES S
YA MMV ZEATZEEALIFEL. IND
MPPLUED Db E X IF T 2R RNy F 2
BRLTWadZEhRENiz(Gomes AC, Hara
T, et al. Immunity, 45:1219-1231, 2016),
TSI BEOBERYV/IERILC) IEDWTHRA
RICARHT U758, Col2.3-Cre IL-7cKOY DX
TILCRIEKMAANRA LTz, LAt > T Biff
fAEBEAV Y/ GRTIE ZDILTZyFHRRD
ATREMENVRIE ST (RRRERT) o

C. IL-1 5EAEMMIaDRFTICE 1T D18 6E

Foxn1-Cre IL-15cKON T R DBIRR T I,
NKTH#ifZE r 6 THIREASRA U TW e HFiC,
NKTHRICDWTId K DRFL=CD244 5%
BREOEDDFANKEN>fc. CNSDIERI
IL-15RIBYIVZAORBEEILK—BULTHED,
FIRRDHTISHIER R ARRE N EE T BIL-15H°
FERBEELTWBIEN RSNz Fc B
ICEWTHCD244 B ENKTHAEAZE R L TL
foo X5/ —<B16F10ffifgtkZFoxn1-Cre IL-
15cKON I RICEICESN I D& fiNDEREE
HBMUTc. U EDFERM S AR ERMAED
E4ET3IL-151CkFLTHMET 2CD244 5
NKTHEEEAY, K COMER R RIS ICEER
BEZLTVWSIENHSNC B Teo—H ME
AR MREERRDIL-15ACD8 THllfE & iINKTHH
FROMBRABHEFELTWS AT ZRU
(RFRERHF) o

BHDOCARMAD. ME MK MAD. MR
IEEWTIL- 15 & FHMEIE S dLepr-Cre.
Tie2-Cre.Vav-Cre IL-15cKO~N D 2% T U,
IR AAAERIEDIL-15ANKHE. NKTHIAE. X
E£U—CD8 THikED b B HERFIC MEA
RARBEEESEDIL-1 50 NKHERE DR MBI 5 LT
WBZ EZBASHIC LT,

U IRERE KO A TILIRICE LT, MR i
FiHf & MEAN R TIL-15&EFORES
NnsCCL19-Cre.Tie2-Cre IL-15cKONY TR
T U RS AR OIL- 1601 BUR
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R V) ERDMEFFICIHNEBTH B EZASHICL
72 (Gil-Cruz et al, Nat Immunol, 17:1388,

2016),

FRRRICE W, AR TIL- 1 5Bm F OV IiR S
Nn3Alb-Cre IL-15cKON I R Z T L. THHRE.
NKi#HEZ NKTHIFEDHERF ICBE S LTWb I e%

BASHIC LT,

BEICEWT BE LR TIL-158EFH
iEEN B Vil-Cre IL-15cKOY T R Z T L.
BE EEAY Y/ GROATCD8a okt aBf T
HigEro THENRALTWEZE NSO
HRZICE WTBCl- 20 HBIMETLTWSZ &%

BSHIC LT,

FED

WrZERH ik

IL-15-CFPY U R Zf#HT S 52 & T, R
ICRIFBIL-15EAMEDO A=A HTHSHIT
U L7 EIL-150FIR/ 8 — S —EROARIE T
B35 %Rl e FoxN1-Cre IL-7cKO
NORZINY 5 & TR L RN EEA T
BIL-7TH R DIBIEE A FICEE TH B =
EEASMC U 51T, IL-7cKOY I R E AW
T EERFIRMAE (CARME) SN ALY
VIHABMED =y F 2R T 5 &R Ui,

L (TANI-ICHI, Shizue)
RERF - EZHTRR- BIE
& #HES 50432331

IR E
B_— 5

£ (HARA, Takahiro)
REKZ - I1ILR - BEERIEHERT- B
FREHRS: 90512301

£ EISHI, Masaru)
KIRKZE - EEARR - B4R
HFREES: 10324758
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(PR 25 FEE~FR264EE) Dysregulation of medullary thymic epithelial cells in immunosenescence and autoimmunity
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(FRL25FEE~FR264E) Formation and regeneration of the splenic microenvironment as an immune and hematopoietic niche
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Workshop Programs

The 4th Synthetic Immunology Workshop
Date: November 15 (Friday) - November 16 (Saturday), 2013
Place: Rakuyu Kaikan, Kyoto University

November 15 (Friday)

13:00 - 13:10

Welcome remarks by Takeshi Watanabe

Session 1. Rebuilding the immune cells (chaired by Yousuke Takahama)

13:15-13:45

13:45 - 14:15

Hiroshi Kawamoto (Kyoto)

Regeneration of antigen specific T cells using the iPSC technology: A
novel strategy for cancer immunotherapy

Ken-ichiro Seino (Hokkaido)

Induction of M2 macrophage-like immunosuppressive cells from
mouse ES cells

Session 2. Rebuilding the thymus (chaired by Yoko Hamazaki)

14:15 - 14:45

14:45 - 156:15

COFFEE

Louise Markert (Duke)

Thymus transplantation: Use in complete DiGeorge anomaly and
future applications

Yousuke Takahama (Tokushima)

Serial development of cortical and medullary thymic epithelia

Session 3. Rebuilding the SLOs (chaired by Tomoya Katakai and Sergio Lira)

15:45 - 16:15

16:15 - 16:45

16:45 - 17:15

17:15 - 17:45

17:45 - 18:00

18:00 - 18:15

Ryo Goitsuka (Tokyo)

Differentiation potentials of mesenchymal cells expressing TIx1 in
embryonic and postnatal spleen

Takeshi Watanabe (Kyoto)

Identification of organizer responsible for spleen re-generation from
neonatal spleen

Sergio Lira (New York)

TNFa-dependent development of lymphoid tissue in the absence of
ROR7t+ cells

Eric Lagasse (Pittsburgh)

Growing a surrogate organ in lymph node: from an experimental
approach to potential clinical applications

Miyuki Kinebuchi (Aichi)

To set the cancer stem cell-catching artificial lymph nodes- the
preliminary report

Rimpei Morita (Tokyo)

ETV2 directly converts human fibroblasts into functional endothelial
cells

Keynote lecture (chaired by Takeshi Watanabe)

18:15 - 19:00

MIXER

Michael Reth (Freiburg)
Rebuilding approaches in immunology

November 16 (Saturday)
Session 4. Rebuilding the immune signals (chaired by Hiroshi Kawamoto)

9:00 - 9:30

9:30 - 10:00

Ichiro Taniuchi (Yokohama)

Reconstitution approach to understand regulatory mechanisms of
Zbtb7b and Cd8 gene expression

Akihiko Yoshimura (Tokyo)

Generation of regulatory T cells (Tregs) by TGF-beta and NR4a

Session 5. 3D tissue engineering (chaired by Makoto Nakamura)

10:00 - 10:30

10:30 - 11:00

11:00 - 11:30

LUNCH

Michiya Matsusaki (Osaka)

3D-vascularized human tissue models constructed by cell surface
control using nano-meter sized ECM films

Yukiko Matsunaga (Tokyo)

In vitro 3D microvascularture model chip for biological study

Makoto Nakamura (Toyama)

Development of a custom-made 3D bioprinter: Towards the
production of a designed 3D artificial lymph node

Session 6. Novel aspects of SLO functions (chaired by Ryo Goitsuka and Masayuki Miyasaka)

13:00 - 13:30

13:30 - 13:50

13:50 - 14:10

14:10 - 14:30

14:30 - 14:45

15:00 - 15:10

Manuela Buettner (Hannover)

Stromal cells as trend-setters for cells migrating into the lymph node
Tomoya Katakai (Kansai)

Dynamic cell interactions in the lymph node paracortex

Haruko Hayasaka (Osaka)

Involvement of Dachshund1 in the development of the high endothelial
venules

Michio Tomura (Kyoto)

Elicitation of a large number of DC migration and their rapid
replacement in the draining LN during immune response

Koichi Ikuta (Kyoto)

Distribution and function of IL-7-expressing cells in large intestine
Closing remarks By Michael Reth

Contacs: Takeshi Watanabe (Kyoto Univ. : Email; wiakeshi@akmed kyoto-u.acip)
Yousuke Takahama (Urniv. Tokushima : Email; takahama @genome tokushima-u.acjp)
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(5) /MNAA =YV ZDIESR,
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FOT/MNA A=V RDER =TT,
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Hopkins K D3 AT THEST Uz,

(6) BRMED NSV RTY T ~—LEif.
YO AEBREYMSTotalRNAZ#RE U,
ZDHEMRNAZBEU. lllumina HiSeq
ZAWCEERIIOBHRZT>fc. 85N
e —% 1% 1253 EDME. 97ED
HHE. 326 EDEKEY. 142080 U1
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By EEaLIL77 LY RES EITY Y
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3-4%DTFAN T VB ZEN D AEIKE
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RFEE KGEBZREEUNLTY VEE
BN T4V EB LY R OEYZ{T oo b
FIEAYRNEIUV-ITAY Y ZRAWTERE
(HEZE) L REEICLZERHTEEE
UTco

WEZERR

(1) FEEEN T 2IgA-BRAERZEDRR,
IgEEL DY I REFILELT.CD3ekiB
YU RICOTI-Tg CD4+THIREEBALT
OVADRO’X 5% {T o Tc. MEFDIGEHT
KIFBFERDCE7BLEN Y AEHE L TH
ANXIZACEWTERICEFELTWREN
BRINfc. I T. 7LILT Y THB0VA
DEFANHZERIT ZEN T BATIR
DIGERBZITOVA-IgGHA(76-3) TH
B U, ZDIER. KHE D DOVAERIFBRN
MEOXREEWET DLIICHHTIEN
S ER oo BEDHFERTYIRICOVA
EROKSULTEHEOVANBAME XK E
FTEREWSHRIERDSNGEI oI RIC,
BANTADBEIgAZERE U THFR. 1]
OVA-IgAENZ BICDMSNTWEE
MESHERSTo. CNSDERICEKD. BA
Y IADEERTIZOVAL BB EIgAD RE
EEANBNMEOREEHELTVSD
DEEZSNT. CDRRESSICEMICTH
NZEMT A TUR=—IDSER UL
OVA-IgA(7-6)#iik & HTOVA-IgG(76-3)
MAZAWCESEHEKREOBEOE R
[CDWTT70—HA XN —T#EITL,
7-6lgAIREBIT L2 TOMBEEICIERER
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BICHEE L. 76-3IgGIFIEE D RO SN
WENBESNE RS Teo BB 7T-6DIMIRKE
SEIEOVATT OV UL THHlEKRED
EEMEICE(IFTEDHSNEH T,
7-6lgAL 76-3IgGDIBEICDWTHE L
Ffi. 7-6IgA TSR W ESHISEIN FIE S 55
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RBEE>TVNDDTIFIRW, EWS{RER
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ZICHFEEL WO MEEE O E/ER
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REVEEHIERGHE T RELREEZRT
ENHSNTHED, TNSOBERIIGATE
RFHBARMEEOREEELICES LTV
Z2EXRBLTVWSEEZ SN,

(4) BREEON SV ZAIU7h—LALICLDIgA
FERF ORI,
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IC&BREEEICRRT 200 ZHSH
ICT 2EMNTHEDORNA-Seqz iEfT U e,
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UTcoB.thetaDEGEFRIRICDOWTETL
TeFR.SPFY D ADEBEZEBMUICHRICD
HEERIB thetab KOKKD B FHIRDE
WHSBBREIC AR D EABESMMT AR o foo FFIT,
BERRORKEIDRICEDLDERDR
RHKOKTEUKIE T I2ENHSHER
D OMEEEDEEERTICEWTIgA
FERERFHB. thetaDREEEN ITELE
DOTWBENHSHERS T,

(5) IgAFEBRFOBEEICHTIHE,
EHEZN T BIgALIBENBEOEENIgERE
HICBEE IR RENEZEITHRZEDT
WD BARIEKOMZEEBESIBIEYTR
ICHFZMBIQELRIVICHEIEREWERR
BEFTERD e Z I T IgAFERFH
ABOEEME#EFICESLTWSATREEZ
E X TB.thetat KOz EE I E/SPFY
DVZICHEWTDSSHEEBAEEA L. ZD

R BLEKRDB theta &Hlc L >TDSSEE
RICHTDIEFTEDERF SN DDICT LT,
IgAFERFORIBUETIIBRIBIENS
{EBZINT . B.thetad XD IcPBS%Z#
SOV MA—ILEELGEVWERSHZRN
ENPESHER . INSDFEREDIgA
FER T IB. thetaD R HEIEC Z R L
TEEORBERUZHRTITIRICHEAD
‘EZE->TWIBRNMERFTHIEN
BEoMERoT,

M EOMEBRIE NEHEDFEE ICBED D
ROBRAMERFIEFREELEOHIEICER
BREERLUTVWSEZASHICLIcEDT
HD. CORNBZFEDHIIFIRERBHTH
S

TEH

AAREETIDHRICLD. BEDEB M
FiceWADKEZR I BRMERE F=Z
FH B Ul, ZORFIFBacteroidetesPFITIAL
HEINZDFTHD. ZORIBICL>TKIGZIE
BHENELBRDNZENHASHEB o T
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1) Ito K, Nalajima A, Fukushima Y,
Suzuki K, Sakamoto K, Hamazaki
Y, Ogasawara K, Minato N, Hattori
M. (2017) The potential role of
Osteopontin in the maintenance of
commensal bacteria homeostasis
in the intestine. PLoS One. 12(3):
e0173629.

Sutherland D*, Suzuki K*, and

N

Fagarasan S. (2016) Fostering

of advanced mutualism with gut
microbiota by the Immunoglobulin
(Ig) A. Immunological reviews.

270(1):20-31 (* co-first author)

3) Suzuki K, and Nakajima A. (2014)
New aspects of IgA synthesis in
the gut. International immunology.
26(9):489-94.

4) Obata Y, Kimura S, Nakato G, lizuka K,

Miyagawa Y, Nakamura Y, Furusawa
Y, Sugiyama M, Suzuki K, Ebisawa
M, Fujimura Y, Yoshida H, lwanaga
T, Hase K, and Ohno H. (2014)
Epithelial-stromal interaction via
Notch signaling is essential for the
full maturation of gut-associated
lymphoid tissues. EMBO reports.
15(12):1297-304.

(FERE) (F54)
1) Nakajima A, Murata M, Son A,
Maruya M, Suzuki K: Antigen-
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4)

independent interaction with IgA
regulates functional activity of gut
microbiota. £545EIHAREF KPS
%= 2016.12.5.

Suzuki K: Intestinal IgA as a factor
of symbiosis. Joint Workshop of
2nd JST-SICORP Workshop and 6th
Investigate Commission of ORTHO-
Organogenesis 2016.12.7-12.9.
Suzuki K: Identification of a key factor
for the function of gut microbiota
via IgA-glycans. Cold spring harbor
conferences Asia, Frontiers of
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FARE—BA: IBEIGQADEEXN=ILEZ
DEEE. BMET hE— - FLILF — - o
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5) Nakajima A, Suzuki K: Mechanism

and function of non-specific binding
of intestinal IgA to commensal
microbiota. £42BIAAREEFRFME
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Structure and Function of IgA.
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Thursday 13 February

Opening remarks by Yousuke Takahama

Session 1: Immune system development (Chaired by Y Takahama & M Matsumoto)

13:00-13:10
13:10 - 13:45
13:45 - 14:05
14:05 - 14:25
14:25 - 15:00

Alfred Singer (Bethesda)

Basis for CD4 T cell fate determination in the thymus

Kensuke Takada (Tokushima)

What is the positive selection for?

Mitsuru Matsumoto (Tokushima)

Aire-dependent organization of thymic microenvironment for the
establishment of self-tolerance

Shigeo Koyasu (Yokohama)

Allergic inflammation and natural helper cell, a member of ILC2s

Group photo & coffee

Session 2: Immune mechanisms (Chaired by K Yasutomo & T Yamazaki)

15:30 - 16:05
16:05 - 16:40
16:40 - 17:05
17:05 - 17:40

Shizuo Akira (Osaka)

The role of Regnase-1 in the control of immune response

Shohei Hori (Yokohama)

Genetic control of regulatory T cell homeostasis in non-lymphoid
tissues

Masakatsu Yamashita (Ehime)

The role of Menin in CD4 T cell senescence and homeostasis

Dinah Singer (Bethesda)

The two faces of BRD4

Session 3: Short talks | (Chaired by | Okazaki & C Ishifune)

17:40 - 17:50
17:50 - 18:00
18:00 - 18:10
18:10 - 18:20
18:20 - 18:30

Izumi Ohigashi (Tokushima)

Development and developmental potential of B5t-expressing thymic
epithelial cells

Motoko Kimura (Chiba)

Strong TCR signaling prolongs lineage uncertainty but then accelerates
lineage commitment during MHC-I specific positive selection in the thymus
Hitoshi Nishijima (Tokushima)

Ectopic Aire expression in thymic cortex reveals inherent properties of
Aire as a stromal factor within medullary microenvironment

Chieko Ishifune (Tokushima)

Requirement of Notch signaling for the development of intestinal
intraepithelial T cells

Kyoko Masuda (Kyoto)

Regeneration of antigen specific T cells using the iPS cell technology:
A novel strategy of cancer immunotherapy

Dinner at Isuien, hosted by Susumu Kagawa, President, University of Tokushima

MC by N Ishimaru & R Arakaki

Friday 14 February 2014
Session 4: Immune system deviation(Chaired by Y Minegishi & N Ishimaru)

Hajime Karasuyama (Tokyo)

Emerging roles for basophils in health and disease

Yoshiyuki Minegishi (Tokushima)

Molecular pathogenesis of hyper IgE syndrome

Naozumi Ishimaru (Tokushima)

Controlling autoimmunity by adipose tissue-associated macrophages

Session 5: Short talks Il (Chaired by Y Kudo & Y Nishikawa)

9:30 - 10:05
10:05 - 10:25
10:25 - 10:45
Coffee

11:00-11:10
11:10-11:20
11:20-11:30
11:30 - 11:40
11:40 - 11:50
11:50 - 12:00

Yohko Kitagawa (Osaka)

Divergent roles of the genome organizer Satb1 in the development of
thymic and peripheral regulatory T cells

Takaaki Tsunematsu (Tokushima)

The novel function of geminin via the escape from ubiquitin proteasome-
mediated proteolysis in DNA replication and cell differentiation

Takeshi Wada (Tokushima)

Enhanced mast cell activation in mouse model of hyper-IgE syndrome
Daisuke Sugiura (Tokushima)

Molecular analyses of an inhibitory co-receptor, LAG-3

Saradee Warit (Pathumthani)

Candidate protein markers to determine infected Tuberculosis stages
in humans

Beata Shiratori (Sendai)

Attempt to distinguish between LTBI and active TB by latency-related
antigens and biomarkers

Lunch with students, managed by K Takada & | Ohigashi

Session 6: Immune system regulation (Chaired by T Okazaki & T Sakai)

14:00 - 14:35
14:35 - 15:10
15:10 - 15:30

Vijay Kuchroo (Boston)

Transcriptional network controlling the development of Tregs and Th17
cells

Akihiko Yoshimura (Tokyo)

Regulation of Treg development by TGF-beta and NR4a

Taku Okazaki (Tokushima)

Regulation of autoimmunity by immuno-inhibitory receptors

Closing remarks by Sumihare Noji, Director of Research, University of Tokushima

The Third Bizan Immunc

Symposium at The University of Tokushima

Immune System Developmen’c,
Deviation, and Regulation

February 13th (Thu) — 14th (Fri), 2014

Fujii Memorial Hall, Kuramefe Campus,
The University of Tokushima

Invited speakers

Alfred S

Shigeo Koy

Dinah S (Bethesda),
Shohei Ho »kohama)
Shizuo Akira (C ) i
Christoph Klein (Municl
Flajime KarasuyamaiTolyo)
Vijay Kiiehzoo (Beston)
Akihiko Yoshimura (Tokyo)

will b
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BTENTES. N> TREBREISRER-Z2H

HIICEZICHIEI N T\, RRIGENFEIHRT S
BTHDIVIEIFEBICHEL T\, BIER
BEDORAZ BR-> TWSEMA ML LK 8 kG
BaLicFEEL ABZIRZ L ABARTON
Rakh, UV/NEZB>TYV/NENEEIL,
VIGRNABEADIBREZILZ B, >/ KIZ I
MENUTHICEEEZBHLTWSH, )/ E
ICEEYT B&. mARMlERIR(HEV) ETEIEL.
INEBDIRITUVIEIRICA S, >/ EKiF) >~
IElC AT HANO—TlfgRy hT—o

ERICEEL. BDOMEZRENRAT S
RHEMRZRIY ERMERICESS&ELEL
SEHE - MEDABEANEN D ZDLSIC BFEY
AT L Rl OERKGBE S EY)R5T
DEIEOREDTAF Iy 7 BHATMICI>THD
> TW3,

ZOBNER VR TLADEBEIR>TNDDH,
AT TV ENT DIEBEEEETH D,/ B
LICRBIT 2177V VG MEANTIHEET
ERVKSICTAYIINTED  EYRIG TIRR
SNEERFICL > T BN TEELINE
PHCEENZ LR IEZ.IhlckhY > ERiE
HEV ETEIEL. UV/IEIRICA B ZENTE S,
Fle AT IV VI BERDSETREZ R

TUVIERD R O —< iRy kT —2 % B\WTigZ U, - IAFArFarFa T EaRFHRE Etoh K, Fukuda M, Kinashi T, Katagiri lymphocyte trafficking. #43EAA%  5) BXEXT. MERE GRVEE =K
L A L ST T SR LT (3) Rab13 conditonal knockout micel. - N FE . K. rasiiEs R EURHEESE EHART ATERO_LEBLURER

A - N o "‘"W’------ (EERY) (H445) Rab13 is a downstream effector of 20144128108. UD%EHEE‘-'&ELJDH%RaM 30)1’“EU %37
FELEDREICHES LTS 51T/ ER exonlZ%cre-loxY 27 LTERDilifZTD o [ N N PN NN s Mst1 to mediate LFA-1 activation Tanno S, Nishikimi A, Ishihara S,

BAYT TN LTRSS R EC ST
LT MRBHRZZITEDEME - M T 2,
T VT TV ZNT DHE - EEDD T
BZEESHMNCT D ElF REMEOBESIBD
HWROEHEAZIRIET DI EICDEND,
BRFEGYV/I\UERapl. ZD T RIEND
FRAPL:-Mst1ld, U/ ERORMEF R % FHE
U.leading edgelcA> 77 V> aEED EE-
WEEEREL REBEICEEREENERI
EEBBHEIFESMCU TR Mst1iERap1hY
SEMEEESNRAPLES G T D& U VEBERLEERTE
M ER U ZOBEN B DEED Sleading

edgeM BRI TEEIT 5 &P Mst1-RAPLIE
2 O—-REEARENEICE>TRAL/MIS
BEICBEESNS & REEIRE C/I\NEOMRE
Allic/BET BZEM 5. Rapl /RAPL/Mst134"
FINEEZELA Y TT) = ET/INEOMR R
RICEST 5 RSN,

WMEDOEK

ATV OBEEFEDERICEETS
BUEEEDO D FHEEZBESHNICTDIHIC,
INEEIXICR 59 560 EDRab family
GTPasesIicDWT, yeast two-hybridiEic kD
Mst1&in vitrotx& U, £/zCOSHlaTD—
BERRRTHEEZRI P FELTRab13%
AUV == Ufc,Rab13% ZZEEIREICEITS
REEZDD FHRBEZRAT S,

WMEDT &

(1) In vitrolc& I3 T EAAVFRIBICKLD
Rab13E LD EEZIL. proB cell line,
BAF#ifg &CXCL12, RU'MICAL-L2RBD
EGSTRIE Y v/ E =BV cpull-down
assaylck>TiTo7c,

> E1{bidPhosphotagZz AW TIRET UTce
Rab13, LFA-1, Lifeact, VASPZF D
AR EhREIE. GFP,Venus,mCherry D&
tagZ A I, Zeissb 10 £ R TEMEE

S

HRIBEI BT, REABITREV 2 FE
LaBEHRELr.

4) ERICAM-1 EToEs-EEEANEL
metamorph softwarezFBWCEE - & *ﬁ
UTco

WZERR

(1) COSHifgzAWIBRIFEIRAZT Mst1h
Rab13GEFT#%%DENNDICE&=&/LY
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CEMTRBEINTLEOT. TELAVICES
Rab13EMHIEADESZRANRI KT ICR
F&SIC.DENND1CIZCXCL12F B LD
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IOV UIZHBETIE EENRS SN
ZEDNS TEAA VR TMstTHRTFIEIC
DENNDI1CHU v EEfbEInd I EMHIBBL
fceDENND1COD /v I IVIck>TTE
HA VR L BRab1 3EE(LH A U<
3BZEENS MstTIcKBDENNDICDY
VEALIZTENAVICKBRab137EMEIC
EETHIIEDNRE SN,

Control  Mst1 KD Control_ DENNDICKD
CXCL12 = 005 1 005 imin X2 =70 775 "0 1 5 min
p-DENNDIC = = = Rab13-GTP [

Rab13 = S

T7-DENNDIC wmemte woattn

DENNDIC i o e o o

®1 TEHAVICEBDENNDICOY VERE ()
ERab135&E ML (A)
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LFA-1 &2E& U RIER L U - B O 5t i
EICBWTLFA-1 ISR —EHEFHET S
Ehbho7z(K2),

-1
L\,F?T Rabl3  DAPI  Merged DIC

Mone o

CXCL12

K2 LFA-1732%9—&Rab13DBED—E

Rab 13370 F 2 #iftlcz > TRIANBE)
YBED DT (K3),

X3 Rabl13h#R EiclifeactTRanizr7oF
T—=7INCEF > THRIREABE T D,

\

CDTENAVRIBICE DTV FTr—T)
DREC. 7V FVEBRFVASPHEST
SMESHRANcE B VASPIEFTZ I F i
HOLHBHBADBET Db >7 (K
4) . Ffe, BEEIR157EBDY VE{LHMst
TRBICE>TETIRZEMHALE (K
5),
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SRS T,
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U2 )ERDA VTV EN UTRBEDISETE
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Mo MRISEOHIE,. ECEROFEICEE
BEREIERICUTWSHFIC, U/ K TIELFA-
1/ICAM-1ENT 2EEDNEEREZEZRL

TW3,LFA-1 DR EERRICES T 20 FEU
T.Rab family B2 FEGY >/ VEDRab13
ZRIETBEEDICMstT U VELERDO TR
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LFA-1 085G Z RSB 2HBZASHIC
Ufeo
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1) Ishihara S, Nishikimi A, Umemoto

E, Miyasaka M, Saegusa M, Katagiri
K. Dual functions of Rap1 are
crucial for T-cell homeostasis and
prevention of spontaneous colitis.
Nat. Commun. 6: 8982, 2015.  &&t
=l

Yamamoto H, Lu J, Oba S, Kawamata
T, Yoshimi A, Kurosaki N, Yokoyama
K, Matsushita H, Kurokawa M, Tojo
A, Ando K, Morishita K, Katagiri K,
Kotani A.

miR-133 regulates Evil expression in

AML cells as a potential therapeutic
target.
Sci. Rep. 6:19204, 2015 #E#HE

critical for lymphocyte trafficking.
Science Signaling 7(336):ra72 , 2014
(EFA)

4) Yamamoto-Taguchi N, Satou Y,

Miyazato P, Ohshima K, Nakagawa
M, Katagiri K, Kinashi T, Matsuoka
M. HTLV-1 bZIP Factor Induces
Inflammation through Labile Foxp3
Expression. PLos Pathogens,
9(9):e1003630, 2013 (&E&FHH)

FRRR) (FH54).
1) Nishikimi A, Ishihara S, Ozawa M,

Kinashi T, Katagiri K. Rab13 is a
downstream effector of Mst1 to

Katagiri K. Molecular mechanisms of
Rab13-depedent transport of LFA-1
during lymphocyte chemotaxis. 2543
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Kudo H, Wada H, Sasaki H, Tsuji

H, Otsuka R, Kojo S, Baghdadi M,
Chikaraishi T, Seino K.

Induction of macrophage-like
immunosuppressive cells from
mouse ES cells that contribute to
prolong allogeneic graft survival.
PLoS One 9(10): e111826, 2014
Muto M, Baghdadi M, Maekawa R,
Wada H, and Seino K.

Myeloid molecular characteristics

of human rdT cells support their
acquisition of tumor antigen-
presenting capacity.

Cancer Immunology, Immunotherapy
64:941-9, 2015

Sasaki H, Wada H, Baghdadi M, Tsuji
H, Ohtsuka R, Morita K, Shinohara N
and Seino K.

New immunosuppressive cell therapy
to prolong survival of iPS cell-derived
allografts.

Transplantation 99: 2301-2310,
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iPS cells-derived graft survival in
allogeneic recipients.

Sasaki H, Wada H, Tsuji H, Otsuka R,
Shinohara N, Seino K.

America transplant congress,
Philadelphia, May 2015

Induction of regulatory macrophage-
like cells from mouse iPS cells that
can contribute to the suppression of
allogeneic immune responses.
Sasaki H, Wada H, Tsuji H, Otsuka R,
Shinohara N, Seino K.

World transplant congress, San
Francisco, July 2014

Induction of M2 macrophage-like
immunosuppressive cells from
mouse ES cells that contribute to the
prevention of allogenic rejection
Wada H and Seino K

The 4th Workshop of Synthetic
Immunology, Kyoto, November 15-
16,2013

A novel methodology of immune
regulation using pluripotent stem
cells

Kudo H, Sasaki H, Wada H, Kojo S,
Chikaraishi T and Seino K

15th International congress of
immunology, Milan, Aug. 22-27. 2013
Suppression of allo-immune
response by ES cell-derived
regulatory macrophage-like cell
Hajime Sasaki, Hiroya Kudo, Haruka
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The 8th International Symposium of
the Institute Network, Kyoto, June
27,2013

(%) (5t6f+)
1) MRS TEERESH—B. iPS

RN SDREMRRAMLES.
BAEEREEORERROIODOFSIE
BEEMB T 2013

2) IEoEth fEE2H . EHH—R. BliEs

%®%&. Medicina 50%3%5.416-418.
2013

) FIHIE D TS ELAKRTT. L/N\VY

R \TE T I —ER.
LSRRV BEERICKITS
HUWRESIENE BARK73B1ETIS,
90-95, 2015

4) fERARTT AR BH\ EEFH—ER.

BEERICSIT2REHE BHEF69
#3PEFIS707-713. 2014

TBEERSHOES RITRBEERIC
(AT T B AR 9T,

5) Seino K, Wada H, Baghdadi M.

New immunosuppressive strategies
for transplantation based on
pluripotent stem cell (PSC)-derived
immunoregulatory cells.

Stem Cell Transl Invest 2015; 2:
e504. doi: 10.14800/scti.504

6) Wada H, Kudo H, Sasaki H, Baghdadi

M, Seino K.
New immune regulation strategy in

the age of regenerative medicine
using pluripotent stem cells.
Inflammation & Regeneration 35:
238-243, 2015

(Z0fth)

IR—LR—Y
https://seinolab.wixsite.com/seinolab/
home-1

AT AT HRE

-db K.\ E SHRAD e iE i RIS Z 0]

NI ZARERR

(BARFHHEFR. 2013F6811H)
FINI—FES

AEEER B IR TR I ERF R R — AR AR
AE R RIGEF v 5/ Bk
ERERTTRY I,
EVEYAIVRI—F (VY
(tBEBBEZEESERE)
(NHK=2—2TH#:E)

Analysis and Synthesis of Multidimensional Immune Organ Network 91

%
%
it
%
-3
]




FRIEZREY O NBRE MO T2 T 5 A SR T A1F IRGIEROEHIER

(EFR25FE~F264%E) Reconstitution of pregnant immunity bydeciduous lymphocytes and trophoblasts
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NOG-hIL-4-Tg, a new humanized
mouse model for producing tumor
antigen-specific IgG antibody

by peptide vaccination. Yoshie
Kametani*, lkumi Katano, Asuka
Miyamoto, Yusuke Kikuchi, Ryoji

Ito, Yukari Muguruma, Banri Tsuda,
Sonoko Habu, Yutaka Tokuda,
Kiyoshi Ando, Mamoru Ito PLOS
ONE 2017 12(6):e0179239
Generation of a Nonhuman Primate
Model of Severe Combined
Immunodeficiency Using Highly
Efficient Genome Editing. Sato K,
Oiwa R, Kumita W, Henry R, Sakuma
T, Ito R, Nozu R, Inoue T, Katano

|, Sato K, Okahara N, Okahara J,
Shimizu Y, Yamamoto M, Hanazawa
K, Kawakami T, Kametani Y, Suzuki
R, Takahashi T, Weinstein EJ,
Yamamoto T, Sakakibara Y, Habu S,
Hata JI, Okano H, Sasaki E. Cell Stem
Cell. 2016 19(1):127-138
Antibody-secreting plasma cells
with unique CD5+IgG+CD21lo
phenotype developed in humanized
NOG mice. Yoshie Kametani*, Shin
Shimada, Shuhya Mori, Mika Kojima,
Shino Ohshima, Kazutaka Kitaura,
Takaji Matsutani, Yoshinori Okada,
Takashi Yahata, Ryaji Ito, Ikumi
Katano, Hiroshi Suemizu, Ryuji
Suzuki, Mamoru Ito, Sonoko Habu
and Kiyoshi Ando, 2016 Clinical
Research and Trials 2(3):164-173
Improved hematopoietic
differentiation of primate embryonic
stem cells by inhibition of the
PI3K-AKT pathway under defined
conditions. Takenobu Nii, Tomotoshi
Marumoto, Hiroshi Kohara, Saori
Yamaguchi, Hirotaka Kawano, Erika
Sasaki, Yoshie Kametani, Kenzaburo
Tani. 2015 Exp Hematol 43:901-
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Common marmoset CD117-
positive hematopoietic cells possess
multipotency. Shin Shimada,

Satoshi Nunomura, Shuya Mori,
Hiroshi Suemizu, Toshio Itoh, Shuiji
Takabayashi, Yoshinori Okada,
Takashi Yahata, Takashi Shiina, Hideki
Katoh, Ryuji Suzuki, Kenzaburo Tani,
Kiyoshi Ando, Hideo Yagita, Sonoko
Habu, Erika Sasaki, Yoshie Kametani*
2015 Int Immunol 27:567-577
NKG2D functions as an activating
receptor on natural killer cells

in common marmoset (callithrix
Jjacchus). Watanabe M, Kudo Y,
Kawano M, Nakayama M, Nakamura
K, Kameda M, Ebara M, Sato T,
Nakamura M, Omine K, Kametani Y,
Suzuki R, Ogasawara K. Int Immunol.
2014 26(11):597-606

Genomic sequence analysis of the
major histocompatibility complex
(MHC) class | G/F segment in
common marmoset (Callithrix
Jjacchus). Kono A, Brameier M, Roos
C, Suzuki S, Shigenari A, Kametani Y,
Kitaura K, Suzuki R, Inoko H, Walter
L, Shiina T J. Immunol. 2014 (April)
192(7):3239-3246

Pregnant humanized mouse as a
model of human pregnant immunity:
Department of Molecular Life
Science, Tokai University School

of Medicine, Isehara, Japan,
Department of Obstetrics and
Gynecology, Tokai University School
of Medicine, Isehara, Japan, Central
Institute for Experimental Animals,
Kawasaki, Japan. Yusuke Ohno,
Mika Kojima, Rihito Kinami, Shun-
ichiro Izumi, Ryoji Ito, Mamoru Ito,
Yoshie Kametani.

Humanized mouse as a model of
human pregnant immunity. Yusuke
Ohno, Mika Kojima, Rihito Kinami,
Mamoru Ito, Sonoko Habu, Yoshie

Kametani £545EIHA R EF 2R
Fiiies 20165128 5-7H i@
peal:m DZANVVE DA A

Analysis of TrkB and PD1/PDL1
expression in Common Marmoset
placenta AREFIB{Z HARE L BREIRE
R FILEARTE ARAL ARE
—BBAXE FEINEHAEERES
KRR -FMiES 20165128 2-3H
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Analysis of TrkB and PD1/PDL1
expression in Common Marmoset
placenta Rihito Kinami, Hirofumi
Kashiwagi, Erina Numao, Hitoshi
Ishimoto, Shun-ichiro Izumi, Yoshie
Kametani, International Symposium
on Pituitary Gland and related
Systems 2016598 1-5H(5H)
(Waikiki)

Comparison of pregnancy
associated proteins -PZP, A2ML1,
PSG-expression in human and
Common marmoset. Hirofumi
Kashiwagi, Yoshie Kametani, Takashi
Shiina, Masaki Momose, Miwa
Yasaka, Yasuhisa Kanno, Takahiro
Suzuki, Yusuke Ono, Rihito Kinami,
Hitoshi Ishimoto, Shun-ichiro

lzumi, Mikio Mikami International
Symposium on Pituitary Gland and
related Systems 201659H1-5H(5
H) (Waikiki)

Humanized mouse as a model of
human pregnant immunity Yusuke
Ohno, Mika Kojima, Rihito Kinami,
Yoshie Kametani, International
Symposium on Pituitary Gland and
related Systems 201649H1-5H(5
H) (Waikiki)

Analysis of TrkB isoform expression
in the placental tissue of fetal
growth restriction. Yuko Haida, Rihito
Kinami, Akane Konodo, Tomomi

Iba, Shizue Nambara, Michiko Sone,
Kazuhisa Maeda, Yoshie Kametani
International Symposium on Pituitary
Gland and related Systems 201649
A1-5H(5R) (Waikiki)

Common marmoset CD117-

positive hematopoietic cells possess
multipotency Kametani Yoshie,
Shimada Shin, Nunomura Satoshi,
Suemizu Hiroshi, Takabayashi Shuji,
Shiina Takashi, Katoh Hideki, Suzuki
Ryuji, Habu Sonoko, Sasaki Erika
The 44rd Annual meeting of the
Japanese Society for Immunology.
2015. Nov. 18-20, Sapporo Sapporo
Convention Center

Characterization of Lymphocyte in
Pregnant Immunity. Kinami Rihito,
Nishigami Erina, Mori Shuya, Suzuki
Ryuji, Sasaki Erika, Ito Mamoru,
Kametani Yoshie The 44rd Annual
meeting of the Japanese Society
for Immunology. 2015. Nov. 18-

20, Sapporo Sapporo Convention
Center
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Analysis of immune cells in the fetal/
maternal interface of the primate
placenta. Kametani Yoshie, Numao
Erina, Mori Shuya, Kinami Rihito,
Kitaura Kazutaka, Shiina Takashi,
Suzuki Ryuji, Sasaki Erika The 43rd
Annual meeting of the Japanese
Society for Immunology. 2014. Dec.
10-12, Kyoto, Kyoto International
Conference Center
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(FRR27EE~FK284E) ldentification of molecular mechanisms underlying differentiation of thymic epithelial cells establishing immunological
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1) Akiyama N, Takizawa N,
Miyauchi M, Yanai H, Tateishi
R, Shinzawa M, Yoshinaga R,
Kurihara M, Demizu Y, Yasuda
H, Yagi S, Wu G, Matsumoto
M, Sakamoto R, Yoshida N,
Penninger JM, Kobayashi Y,
Inoue J, Akiyama T.
Identification of embryonic
precursor cells that
differentiate into thymic

10.1084/jem.20151780

I&%ﬁ%ﬁj@? 2) Shimbo M, Kudo T, Akiyama T
(f136 A\, 25%H). Takahashi S.
Ground-based assessment of 4) Tateishi R, Akiyama N, Miyauchi
JAXA mouse habitat cage unit
by mouse phenotypic studies.
Exp. Anim. (B&w3D)65:175-
187 (2016) doi: 10.1538/
expanim.15-0077

)  Kawasaki M, Kawasaki K, T.
Oommen S, Blackburn J,
Watanabe M, Nagai T, Kitamura
A, Maeda T, Liu B, Schmidt-
Ullrich R, Akiyama T, Inoue
J, Hammond NL, Sharpe PT,

dvdy.24427

Dev. Dyn. (& D) 245:937-
46. (2016) doi: 10.1002/

5)

M, Yoshinaga R, Sasanuma H,
Kudo T, Shimbo M, Shinohara M,
Obata K, Inoue J, Shirakawa M,
Shiba D, Asahara H, Yoshida N,
Takahashi S, Morita H, Akiyama

Hypergravity Provokes a
Temporary Reduction in
CD4+CD8+ Thymocyte
Number and a Persistent
Decrease in Medullary Thymic

doi: 10.1371/journal.
pone.0141650

Varney ME, Niederkorn M,
Konno H, Matsumura T,
Gohda J, Yoshida N, Akiyama
T, Christie S, Fang J, Miller D,
Jerez A, Karsan A, Maciejewski
JP, Meetei RA, Inoue J,
Starczynowski DT.

Loss of Tifab, a del(5g) MDS
gene, alters hematopoiesis
through derepression of Toll-
like receptor-TRAF6 signaling.
J. Exp. Med. (B5:d0)
212:1967-1985 (2015) doi:

s . Ohazama A. Epithelial Cell Frequency in 10.1084/jem.20141898.
FROTNFLETY—T 73—V F )L %M (. BIBRMMBI IR B S B LI ARE X — MESNTRD BEREHEEHE LK zsl:’ii'::ucneélsr:;g;if)flng Regional regulation of Filiform Mice. 6) Akiyama T, Tateishi R, Akiyama
DRI HREUIcBEE LRI ERSE RYVZADERERETICBIEL . BIELRE RO ETH B, pPMECHSAIre U, Exp. Med. (&555) tongue papillae development Plos one (E##0) N, Yoshinaga R, Kobayashi TJ.
TH BHE ERMROBERIFESNB VTR BIRSE 70—t hX— & — PR ERBR BUEMTECIEHMELT 2BI2T. 5501 213:1441-1458 (2016) do: by lkka/Irf6. 10:€0141650 (2015) Positive and Negative
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Regulatory Mechanisms for
Fine-Tuning Cellularity and
Functions of Medullary Thymic
Epithelial Cells.

Front. Immunol. (E&& D)
6:461(2015) doi: 10.3389/
fimmu.2015.00461

Seki T, Yamamoto M, Taguchi
Y, Miyauchi M, Akiyama

N, Yamaguchi N, Gohda J,
Akiyama T, Inoue J.
Visualization of RelB expression
and activation at the single-
cell level during dendritic cell
maturation in Relb-Venus
knock-in mice.

J. Biochem. (&&w3 D) 158:485-
495 (2015) doi: 10.1093/jb/
mvv064

Shinzawa M, Konno H, Qin J,
Akiyama N, Miyauchi M, Ohashi
H, Miyamoto-Sato E, Yanagawa
H, Akiyama T, Inoue J.
Catalytic subunits of the
phosphatase calcineurin
interact with NF-«B-inducing
kinase (NIK) and attenuate NIK-
dependent gene expression.
Sci. Rep. (E&w3D)5:10758
(2015) doi: 10.1038/
srep10758.
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Taishin Akiyama

TNF receptor family RANK
and CD40 signaling promote
development of mature
conventional dendritic cells in
the thymus

Kyoto T cell conference, 2017
F3R6H. CHaE (REM.R
#i)

Bl &=F

Airef51H88E _ERRfRICAET S
RANKFIRFTER AR DRIE
MIRRIAZE S, 201 743 86H. 2/
= (REE. ®EH)
Nobuko Akiyama, Riko
Yoshinaga, Jun-ichiro Inoue,
and Taishin Akiyama

What is the role of lymphotoxin
beta-receptor signaling in the
development and function of
medullary thymic epithelial
cells? F45EIRAREE A
#W=.2016512H6H. NHiEdy
Nyvyavteryy—(HER. EHE
).

Taishin Akiyama

Quantitative analysis of T cell
repertoire and homeostasis, 5
54E4YYIEF S 2016F118
26H. o< IFEREES (TR,
D<IE)

Taishin Akiyama

Novel embryonic precursor
cells of medullary thymic
epithelial cells expressing Aire,
ThymUS, 201656 86H. "'Maui
(USA),

RKIBF LR F H EHE—ER.
NNIES =
FURREHIRHEAE DB FAD B L\ S HERT
[CHBFBDRANKS T FILDEE].
RETHERERE. 2016458208,
FEMEEE (RET. &™)
FLfRF RoKIBF H _E#E—BR,
LRSS

Airef5 4888 ERRIREICAE TS
RANKFIRATERARABDRIE . RET
#fa=%. 2016458208, ZHE
288 GRS, RER ™) 4

Taku Ito-Kureha, Taishin
Akiyama

CNOT3 is important for
thymocyte development
through the regulation of TCR-
mediated cell death signaling.
BAARIHARRBEZRPMER.
2015F11A198. "Lga> Ry
Yavteyy—(UBE. ALIET) )
Ryosuke Tateishi, Taishin
Akiyama

Analysis of the molecular
mechanism regulating
regeneration of medullary

thymic epithelial cells.
FAAERARREERAINER.
2015F11R19H. MLiga> Ry
>aveyy—(uBE. fLEd)
Kotaro Kitagawa, Taishin
Akiyama, Takehito Sato
Identification of thymic
epithelial-like cells from human
iPSC by ectopically expression
of FOXNT in stepwise culture
system

FA4E AR REFRFNER.
20155 11H208. "Liga>~Ry
2avtEyy—UBE. fLE)

11) LS

RANK> 7' F)UIC & HIfEETHRAD
DHRRAMEFEE
F25ERETHIERZE. 201555
A15H. "EHEaEE (GREAT. =46
)
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Thursday 29 January
13:00 - 13:10 Opening remarks by Yousuke Takahama

Session 1. TCR-MHC and immune system (Chaired by Tetsuo Yamazaki)
13:10 - 13:40 Jonathan Sprent (Sydney)
TCR tuning and self tolerance
13:40 - 14:10 Takashi Saito (Yokohama)
Spacial regulation of T cell activation at Immune synapse
14:10 - 14:30 Yousuke Takahama (Tokushima)
Positive selection conditions TCR responsiveness in T cells
Hisashi Arase (Osaka)
Cellular misfolded proteins complexed with MHC class Il molecules are
targets for autoimmune diseases

Short talks 1 (Chaired by II-mi Okazaki)

15:00 - 15:10 Kyoko Masuda (Kyoto)

Segregation of ¥o T cell progenitors prior to TCRB chain gene
rearrangement independently of TCR-mediated signals

Izumi Ohigashi (Tokushima)

Adult thymus medullary epithelium is maintained and regenerated by
lineage restricted cells rather than bipotent progenitors

Erdenezaya Odkhuu (Aichi)

The search for endogenous ligand of RP105/MDT1 receptor complex
on B cells

14:30 - 15:00

15:10 - 15:20

15:20 - 15:30

Group photo & coffee

Session 2. Autoimmune mechanisms (Chaired by Mitsuru Matsumoto)
16:00 - 16:30 Yoshinori Fukui (Fukuoka)
A novel mechanism controlling Aire protein expression in the thymus
Mitsuru Matsumoto (Tokushima)
Transgenic Aire expression at the ectopic sites to elucidate the unique
function of Aire
16:50 - 17:20 Yoichiro lwakura (Tokyo)
Pathogenic mechanisms of rheumatoid arthritis revealed by animal models
Koji Yasutomo (Tokushima)
Genetic dissection of autoinflammatory disorders
Short talks 2 (Chaired by Tohru Sakai)
17:40 - 17:50 Aoi Akitsu (Tokyo)
IL-1 receptor antagonist-deficient mice develop autoimmune arthritis
due to an intrinsic defect in IL-17-producing gamma delta T cells
17:50 - 18:00 Yumiko Nishikawa (Tokushima)
Dysregulation of IgE homeostasis in hyper-IgE syndrome
Lynett Danks (Tokyo)
RANKL expressed on synovial fibroblasts is primarily responsible for
bone erosions during joint inflammation
Il-mi Okazaki (Tokushima)
Genetic reconstitution of autoimmune diseases in mice.

Dinner at Isuien (19:00-21:00)

Hosted by Sumihare Noji, Vice President, University of Tokushima
MC by Naozumi Ishimaru

16:30 - 16:50

17:20 - 17:40

18:00 - 18:10

18:10 - 18:20

Friday 30 January
Session 3. Inflammation and regulation (Chaired by Koji Yasutomo)
09:00 - 09:30 Gabriel Nunez (Michigan)
Sensing pathogenic and commensal bacteria via the inflammasomes
in the gut
Sidonia Fagarasan (Yokohama)
Regulation of gut microbiota by Foxp3+ T cells and IgA
10:00 - 10:20 Yoshiyuki Minegishi (Tokushima)
Molecular mechanisms and therapeutic approaches to hyper-IgE syndrome

09:30 - 10:00

Coffee

Session 4. Immune defense (Chaired by Taku Okazaki)
10:40 - 11:10 Isaac Chiu (Boston)
The role of nociceptive sensory neurons in neuro-immune modulation
and host defense
Kenya Honda (Tokyo)
Regulation of T cells by the gut microbiota
11:40 - 12:00 Taku Okazaki (Tokushima)
Regulation of autoimmunity by immuno-inhibitory receptors
12:00 - 12:20 Tetsuo Yamazaki (Tokushima)
Manipulation of the ER: a novel strategy against protein deposition disease

Short talks 3 (Chaired by Yoshiyuki Minegishi)
12:20 - 12:30 Takashi Kanaya (Yokohama)
IL-22BP affects the properties of the follicle-associated epithelium of
Peyer’s patches through inhibiting IL-22 signaling
12:30 - 12:40 Takahiro Furukawa (Tokushima)
Deltal regulates CD4T cell survival
Hiroshi Kawano (Tokushima)
Aire expression in medullary thymic epithelial cells is conditional
12:50 - 13:00 Tomoyuki Kondo (Tokushima)
Crosstalk between tumor immunity and autoimmunity
13:00 - 13:10 Tohru Sakai (Tokushima)
Soy isoflavone regulates immune responses

Lunch with students (13:30-14.30)

11:10 - 11:40

12:40 - 12:50

Organized by Yasusei Kudo & Kensuke Takada

The Fourth Bizan Immun ogy Symposium at University of hima

Immune Sgs’cem Developmen’c,
Deviation, and Regulation

Thursday 29th and Friday 30th January 2015

Fujii Memorial Hall, Kuramoto Campus,
University of Tokushima

Invited speakers

ori Fukui (Fukuoka)
Kenya Honda (Tokyo)

(Yokohama)

Jonathan Sprent (Sydney)

2014%12m168
BEFHREIEHHEL

Contact:
Immunology Program at University of Tokushima (PUT)
3-18-15 Kuramoto, Tokushima 770-8503, Japan

Phone: +81-88-633-9452 E-mail: takahama@genome.tokushima-u.ac,jp

T BRAPEFRONET OV "REESVATLARTIOI 50,
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MTRE BF KRAZ RE270Y T 7HEEy 59—

RIBD [ 2R T 5872 A a—<filEL TOEMaOSRERRIH

(ER27FEE~F284E) Investigation of osteoclasts as a novel type of stromal cells.

wrreEE

TAKEGAHARA, Noriko
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BEARIR
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CICREBIGEANDESIC D W Z{T o1,

BRI REMIRDMEICRADRZIRE TH
h. B EEREHR(BEEZTENT2E
Fififge BEEZRINT IR E ) 1D
BEEB > T\, BAE ISR ICE M
FieveERMiRERUEBICFEETSIE
Mo BROEBROABSYEMEFMEPRE
RS DEBEN Uc RBEANDESHHERIS
NV, LrLahs BREHRICLZ 2%
DHIEDEREIFNETZRASH TIEER,

REE I EMETIZENE Uc B R BH
BOMREICHEL. CNETICHBMIEREIC
RET N FREREL WS P THIHRES
2F-IgSF1 1 iE RAERMEZE T2 NS
NTWBIgCAMs 77X U—ICB L. £IcHFE
[FFEEENSIgsT1 1AMRERE L DEEZES
HEEZELTCWSIERELTWS EEMED
lgsf11ZN L TRERMIEEEEERL. &F
RIBRE DM ICREh 2 A N O—Y gDV EDE
UTHBET AT EEEZ R LT W2,

WEOEK

AR TIIEEDIZI 2R THANA—Y
gL UTRBHREICEE LIRS &
REOEEDHE. SSICTNICHESIRER
DML SEE D EE E R EERICHESH
ICIBTEILED BICLZREREDTIEHDE
BZRESMCT 2. REMERERRD TR
DHTHIGSFT1ZBTDEDEAD E LT
fREEZ N LI BiliEh S REilig D=
NI ZRRL. R ZEE O BEEHERRE LT
DI EHEZRSHNCT B,

MEDT &

AIAETIKIGSF1TISER UL In vitro T
FAEB Y AT LAERWERICNZA GEEFRXR
BYIRXDIER - BT Z 17U IgSF 11DV &
AICEWTEDKSICHEET Z2DNERAT D& &
bl MREEESFELTRERMREDER
EBICEES I 200 & 1&5TT %,

K IgSFT1 DI BHfgREICHKIRY
BRFHOBLFRIBYIRAZERLIREH
FEMEBIZICH T BN S FREDERERETIL

WEZERR

(1) IgSF11(FHEEMiaMEFER FRANKL
DRIBIC K> THRIENFESI NS IgSF11
DEBHEXERT-PCRELVIIRAYVT
O MM T®RET U RANKLOREICL > T
RBENFEINZIEEMRNAB KV Y >
IRTLARILTHERR U0

(2)IgSF1TIZRAERMEREFRZI 5!
EGFPiFE#iZ UTclgSF 1172 B8k EIR(IC
BALR WEHENEDEHFET 28
B TEGFPORBEZMRHNAX—I VT
Lo THELUI, DR IgSF1 125K
LTWSililgE TOEEER LURE DR
ICDHEGFPDEEN ZBH S, RERMIE
HEERADHESNER ST,

@

YaAvEFV NI VIR IC&>TIgSF1148
BER%ERETIEICED WEMENS
BALHSBAEE N2 IgSF1 1 DR A SESEIC
ENQG-FClBIEAERE UTcFXAS Y VI %
ERL L. B IR MDD EE R Ul
ZTORRGEERENICZZEIEESN
BIENPESMNER T,
UAvEFVNgSF1T0REICELDZ 5
MEEHE (Multiple myeloma) ND £
DR TTIO—YEYIRICBIEL.Z
RUEBHEZFEIDZR. VIAVESFVE
IgSF11%2WEay hO—ILY VI %
5. 2% EBHELZBEREEYI/O
CTICTHBR U RE. HF RS ZToTW
BEPETH D,
IgSF1TRIBYDUADER [ IgSF1 1A
ATEDKSBIEREZR T DN ZHSMCT
27 BIEFRIEVYTIRA%ZCRSPERV X T
LICE>THER UL ERELTE—TVVY
D—EHEXRIBULY I RARIKERIL U &
EFDREBIFEEPCRICK > THER U,
IgSF11 X8I B2 D% LA E
EIND FEREBLVIgSF1TRIBYTUR
DERHNSM-CSFERWTEERE ML HE
U.RANKLZRW T BMEAEMLFEE
Utco ZDFERGEGFRIBHEIKIGEF AT
IRICHNTEZ D BE ICMFIEhZ L
MNBESHhER> TR, CORIBE TS
EEEETEETIIEICLIDHEERLE.C
DFERIEN S, IgSF1 1 IEMHpaEZEEZIES

E
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ZELEDBERIICHEESTDIENREEIN
feo

3

IgSF11D#ERE AT B0 £ %t
ICHMBETHS B EEERICIgSF
MEDKSICHEBET DDNEZIRETT B2,
AAEMER RIBREIDIgSF1 1 HIRRI 5 —
ZYERLULIgSFT 1 RIBEIRNBEA L&,
RANKLZREWTIEEMENEMEFE
Ufco92%E. 2RIQGSFITOEAICELST
IgSF11XIEMBORITE ZEET ZH M
FERNEERIERODIgGSFTITDEAILL>T
[FEIENROSNIEMN o Tco COFERMNS.
IgSF11IEHMBEAEEEN LT RER RIEL
TWBEEZ 5N,

(&

[gSF1TXREMEZAWCNZIYZIUT
N—LfBir:  1gSF1 1A MREAEEZ N
UCVTFHIMBEICTEELTWREEZS
neZen s BAERBSLOEGTRIEM
BAEBWTDNAYZOF L1 BT E{T0,
IgSF1TOXRBICL>THEERTZVY
FIVMCERBEOBERREZT oI, ZDIER.
IgSF1TREMBETIEA VT IUITFIL
BN ELRDNTVWBEENEON/ X
BE.1gSF11 RIBMETIZA > T > %]
9 BRap 1 DEMICEENBH SN,

©

IgSF11 RIEXYVRIGAIBABRERET
%:1gSF11OXREIHEMIEDZ 1%L ZHE
EFRIENASHERSIZIEND Y TR
BRIEOFRICEENEZIEEENEZS
Nl ZITHERBLUELRTRIBYTR
DREBZRIWU.NIVOCTIcE>TER
BT T ol 2 DR EEFRIEYY
2 FEREBABRKROERZET DI ENH
ShEdoTcs

FEROMEFERICMAT WEMIERERIR
DFEOFTEP2X5hInflammasomeZz MU
THBMIEORMCEET S EEASHICL
o BEREDHAERADS SR ZEAICER
IREHFEIND,
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PFIQSF1 1 DHEEBRITEIT o Tc. ZDIER.
IgSF1 1A EERMM Ic LD MEMEEEES
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Kim H, Walsh MC, Takegahara N,
Middleton SA, Shin HI, Kim J, Choi
Y. The purinergic receptor P2X5
regulates inflammasome activity
and hyper-multinucleation of murine
osteoclasts. Sci Rep., B, 7,
2017, 196. doi: 10.1038/s41598-
017-00139-2.

Kimura T, Nada S, Takegahara N,
Okuno T, Nojima S, Kang S, Ito D,
Morimoto K, Hosokawa T, Hayama
Y, Mitsui Y, Sakurai N, Sarashina-Kida
H, Nishide M, Maeda Y, Takamatsu

H, Okuzaki D, Yamada M, Okada M,
Kumanogoh A. Polarization of M2
macrophages requires Lamtor1
that integrates cytokine and amino-
acid signals. Nat Commun. B3
b,7,2016, 13130, doi: 10.1038/
ncomms13130.

3) Takegahara N (corresponding

author), Kim H, Mizuno H, Sakaue-
Sawano A, Miyawaki A, Tomura

M, Kanagawa O, Ishii M, Choi Y.
Involvement of Receptor Activator of
Nuclear Factor-«B Ligand (RANKL)-
induced Incomplete Cytokinesis in the
Polyploidization of Osteoclasts. J Bio/
Chem. & 291, 2016, 3439-54,
doi: 10.1074/jbc.M115.677427.
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TrREF HEMEOMEAN=XLH
AERHFR. 201657821 H. KERERE
S N

MTREF. MRESROKE WEM
DS RACEBSHIIRAN =X L BARY
UNFFER20165F4H218. /870t
L BRHEE

14 [REF. Hyunsoo Kim. Yongwon
Choi, RANKLIC &> THFESNDMIE D
HOKBIEBMEOBHRIEIEKRICES
5. BADFEYFR. 2015512848,
FMPR—N7A SV R —REE

Noriko Takegahara.RANKL-induced
incomplete cytokinesis constitutes
osteoclast polyploidization in addition
to cell fusion, Australian New Zealand

Bone and Mineral Society Annual
Scientific Meeting 2015.2015%118
3H.Hotel Grand Chancellor Hobart
(Tasmania Australia), — g%

T REFRANKLICK > TEHE SN 51
BN HOKBIIR S MO BEIEER
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SR ZEBICBIF A NotchY H > R &

(Fr27EE~FK284E) The physiological role of Notch ligands in central and peripheral lymphoid tissues.
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HOZUMI, Katsuto
BBKRT - ERER - ERIR

30246079

e S DR R

REMEORELLOEKEMLIF. —XHBS
WEZRY V/HEBOMERBICE W TR TS
NN RERFEOEEFERANZOEE
ELTHERELTWS, 25 LI BN ORI
BEIICBWTRHESNZRRENFLANILTHE
BRI B Eid REICEROBEBELHRMER
BORBRERRIZOAT. SOHTEELRFEE
TH%o

Notch% &, #iZ2E - BIEZ IRIF KR EFHIC
HET DL EBINVRATATH D BRIE
ZhE T NotchU# >R (NotchL) : DIl4A IR
MEBRIBED D FHARE TH DI EZBREICRL
TE . £feBE NotchR A\ in vivoTDRIE
IGBICEERZEFES DRSS N EEFEAD
B ICR T2 REMBOEES EIRET D20
I BB ERE U TDNotchLh 5NotchE MU
THFEaINnDNotcho 7 FILIE. ELHTEER
AETREEZ SN,

WEOHR

AMETE. THEORIREICE TS
Notch/NochLO# &L ERFEICDOVWT, FE
RBEGEFRESIOCRBEYIAZAEL N vivo
ICCEDDTFNIBEZRD D K. BABEY
VIR (ILCs) DAMEIRIBER & LTDNotchL
DEE5EBRREICU.ILCsMED 51 0 RTIRE
DA FHEBICOWT THIFBELLE U REAT %,
I5ICREISED 5% NotchLOBEEH 5
BRAT U IS ICIQABE R ICE B R A TIUIR IS H
HICRHEnBNotchy 7 FILDOTThillFE 2t
IEBFBRENCDOWTREES B,

WMEDT &

(1) T.B.ILC2#ifaDin vitroFE X%
B FME:OPIIC.DI4.DIITEZFD
HEBRAVCPERGZEGTFEAL.
HiEtkE Lic. i Emk 2L #Hpa (HPC)
&ULTLin.c-kit+. &Ml (HSC)& LT
KSL.U>v/XREKD L (CLP)&LT
IL7R+EI D ZRRIFAFR LD A RELILT.
FtSLEETICTI3HMBEEL.DN3H]
(Thy1+CD25+*CD44")¥DPH D TH

e, ILC2#ffa (ST2+CD25*IL7R") . Bifif2
(CD19) DML ZHRE Ui,

(2) BIEFRETYTIR

DIIT-(Hozumi K et al., Nat Immunol
5:638, 04).Dll4-(Hozumi K et al., J
Exp Med 205:2507, 08)floxed~¥ ™7
% .Foxn1-Cre.RosaCreERY R &R
BEL. MR ERMizTD. H DL ETamil
BICT2EHOBELRFRIEYIVAZER
UfcoNotch1-(Yang X et al., Dev Biol
269:81, 04).Notch2-(Saito T et al,,
Immunity 18:675, 03)floxed¥ 72X
[Z.CD4-Crex 7 REXBL L. Notch1/2
RAETHEZEIZYIRAELTEAL
fzoRosafloxedSTOP-DIIT.-DII4¥ 0 X
(Rosax&{zFEEIC. GFP cDNA%IloxP
TIXEH . ZDTRICDIT/4 cDNAZEL
f2) 1%, Crefk7ZKIDIIT ., DII4 IR (gain-of-
function) YO REUTAW,

(3) KA TIIRE ST REY V/HERBICEH TS
Notch¥ 7 FIL D&t
BELEFRENITALDIRALIIVIRELOR
BEERMUORBEBRUAZERL. &
B2 LEEeET o iDI4(R&D).
Notch1BfA (Cell Signaling).CD35().
MadCAM1().CD31.Foxp3.CD4.
B220#i#xZfER U .

WZERR

(1) NotchL:DIl4/DII1E®Notch 1 Z#EERY
ERODFIEERIT
BAREINET.in vitroB L Vin vivoTD
THRESESBEICEWT. DI4A. DITICLE
B U SR GZNotch1 7 FILEEHEE B
L. aWTHREZEEZRIETIIEERL
TEMN ZOEERBRTEH0 THB
[EDWTIFBS I TRD o 2. DI F I,
DINMEEXD NotchLOEE L BEE
THBDOSEF—TEBELTHSI . In%E
BTCDOSHEEIN MWD FOMENERZE
AHAHLTWBEEZ  ZNZDI4/1ETE
BUCEATZDFEENZNAER L. ZDH
BEICDW TN, ZD#ER. DI4DDOS
MBI DIN D FHTIFER > e <HEEE I
Notch1 7 HILGFERENERT LN
b olzo—7 . DIITERDDOSHEE (DOS

EF—T%FT3)IE.DIADFATHIEE
UBARDI4ICE R BESMICEVEEZ
FHEUTc, INSDOFERIF. DIDFICEITS
DOSEF—T7DEEZRLIHDD.DI4
DEEBERBAIMEICD W T I, DOSHEE LS
DEUNBEETHDIEEEBR U F /el
Notch& DiEE ICEERDSLIEHICDWNT
(F & ICHEBEMNERZ RO o 1o

ZIT INETHENEENTHE TS
fzDII% FNAR (MNNL) $EiIc & B L. %
ERRICFATDFZERL. ZDHEZ
Tz, FDHER. D4 FDMNNLIEE
NEDLHTHEBEMICEE TH DI EH IR
U I DI FOMNNLBEIZ K IFEAE
FOKEICHFEESLTWRWIENRESN
Teo LEDFERIE. 2 D DDl Fld. A<
EHNotch1Z N Uiy 7 FHILFEEICE U,
FTNZNELRIEHEFOEUTHERELT
WBZEZRULTWS, ZDfERIF. INET
DNotchUAY RIFARMNSIEFE > < EBE
INTZRD 125D THH . LD MRS
FHBOBPANFLND RE. TERE
EZI - BN DERMZTIC T Notch/
NotchLED#EEKREZI I 2L —FINR
LA BAFHEATTILDEEERVTED,
ZOBEANDHFREBMIHFIN S,
THEDMLBRRECEUCOMREESES
NotchUA Y RD#&ElZiEZC. DI4DDIN
IEX T DEBAIMED D FHEBERANR. CNET
DONotchUHY KRR TIFFE >/ BESh
TZIEM > e DIAIC R e RE R IR AR X
HEAREICTE foo INIE EILBYICHIBRAYER
HENZMBBEICIEIDITRDOBEZF LN
EEEI EEAREISDIAETFIEE
U fAISHhDOENERNRINTNSS
EZEZIEEBEREW,

(2) D4R K MIBRTDEARY I FRDMY
BRIEINFT.DINEKLUDI4ENUTEHE
BxnsdNotchy 7 FILH VT FILEIC
KELTT/BRIRRIIMEREZHITEHT S
& FiIC BiilEMbGl e THRESMEE
BETSVTFHILEICIE BBSHETBEN
HDIEmRUTER. I HRbE. Bififg o
LM EEh2500, TS L EFHE
TERWRENEET 2. BAE. ZOFMHE
K7 FILEICT. BARY VIR (Innate
Lymphoid Cells.ILC)A'FE b &%
BHU. &5 Notcho 7 FILREED
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BUR 9 %.Foxn1-Cre-Dll4-floxedlc & 1+
2R _E MR TODI4DHE R ICK D Bif
FEIChIZ T ILC2HREM BEE ICHIRT 5L
ERBDIz. ZONAMEIE MR TDOTEL%EDI4
REKICEDBERT Z2ENS, —TEDWMITR
Notch 7 FILICL>TERFIN TV HD
EEZ SN, ZOFERIEILC2HRE LD
Notch&kZFEZIBET 25X TEOHTHE
RERWRKRTHO RMRENEET 25BE
FERFERPHIRERT LILE—IEEZE0H
ECEBERBEREEZ 5N 2,

(3) XA TILIRE LKV HEICHIFBNotch>
FTILVREREEZOEENESR
KLFInET HRMUANDOREBBICH
W DI4ZBHIRI BBFE LT /ML
Rz B U DIMDHEIRIE. % <DCD31+
MEARARMIDICRDSNZH, /A TILIR
TIEBififE MRS RO & Ulc Rl 158
WHIBZ BH Uz, Dll4lE. MadCAMT +H
DCD35+flifgIcEE LTROEINZZED
5 EREEHA MR (FDC) # & DS sE
RUCHIRT B ENRE SN FRDIER
Z NDVAREY Y/ HEBICBWTHROT.
RITIATIVRICH FZDI4DOE BN ER
ZBEIBHIEZBNE LT Notchy 7+
WEZBALTWSHlIORE ZRM o N
2 A T)LIRE DY /Rl Z B L.
EMEEzT LY -5 —([CTHBER.
faft=ERE - BB L. Notch> 7/ FIL&E

HWHIE T ZNotch1#AZABTA (NTICD)
OREERHB . ZDER. THEOFD
Foxp3+ #I#MT (Treg) #RRICTEEE
I, £=Cxcrb5+BRaAJL/—T (Tfh) #if2Ic
TEBEEIC. ZTNZNRHTEZZEHLES
MM fe ARDIERZ /A TILIRD R
BB EREISE BEIENTER,
THARZICTNotch1Z Xk %9 %CD4-Cre-
Notch1-floxed¥ X TlE N1ICDDZE
BOERTZIENS RHOFEEICDOWN
THHERTE . S5 DIAR EEAR L
BMHICHEE LY X (RosaCreER-DII4-
floxed) DA TILIRTH. D4R FEED
ICNTICDHBE TERRDIENHER
N N1ICDOHIRIE. DII4/Notch1 DfEE
ZENUfeNotchI 7 FILEBITIRELTW
BIENTRSNT,

ZFITIAIILRTregB KO TFhifH 3
IcFEEINBNotch T FHILDEERZH
N3 THRTHEIRITSNotchl H&K
U'Notch2ZTHifZIc THASIE®7CD4-
Cre-Notch1/Notch2-floxed¥ o X &LD
BEZREM U IgAEEBMEOHIRME
ZIHANTC. ZDIER WBYIXICHERL.
Notch1/2RAN VA TlE. IgAE LB
DOHIBEEIMET U W, o B EE
HBDHDD, /A TILIRTDAID+Bififa =&
BUYINRIEOHIRHETIZERZR

oo SNSDOIERIF /A TIVIRICFEET S

HEICERRIGEETThREDOHIRMDI4 &
NotchZzNUTFEEINSNotch> 7' F)L
ICERFL WS AR ZTRIELTWS, LD
U.BETOIgAEEIL. THIREIERENIC
BRENZHDEHE L Notchy 7' FH)URE M
ZHAREICTRT ZEDEH LW FEAIE Notch
VT FINEZRMEEUTTregififan’ % W\
ZEERBHTED A TILIRTDIgAEE
ICHFETBIENEEINTLSFoxp3
MR TThE D HIRICNotch> 7' F)L
NESTZABEENEZSND. SHEIE.
FoxP3+CD4*THAfZICIR7E LIzIgAEA(IC
SEBE U NotchtRFIEICDWTRIT T 2 F
TH 2.

FED

MREFEZ#BSNotch HY RDKREIH S,
DI4DDITICXN T2 EAIED D FHEBE LT,
DI4ICHEHM S Re R RR N 2 BAREIC Ul F
7=DI4/DIN > FREDEENERZRRT 218
BT T/B/NKIFBWIT DRI THANLC2
HEANOMEDZFINDRAZRH. &YV
JCRIBEDNoOtch> 7 UREFEDEWER L
Teo BRI DY >R E LT /I TILIRT
DELWWotch> 7 FILFEE = RO TR T FIL
M TThilifaE N UTcIgAEEICE 59 A HElE
ZRHU.

FERFRRLEF

(B#EEEER0) (5 144)

Liu L, Wada H, Matsubara N, Hozumi K
and Iltoh M. Identification of domains
for efficient Notch signaling activity in
immobilized Notch ligand proteins. J Cell
Biochem, 118: 785-796, 2016.

(F2ER) GT3#)

1) Hozumi K, Ochiai S and Hirano
K.Essential role of Lmo2 for the
maintenance of T-cell differentiation
potential in Ebf1-deficient pro-B cells.
BAREFR FMER. 2016.12.5, 448
ARy yavEyy— iR - BEET.

2) Yazawa M and Hozumi K. DII4-
mediated Notch1 signaling is required

THHBR - BERET.

for the conversion fron Treg to Tfh in
Peyer’s patch. BAGEZE R - FMES.
2016.12.7 58OV Ryy vty y—-

3) Hozumi K and Hirano K. Identification
of the essential factors for receiving
the Notch signaling in early T cell
progenitors. HASEF = - ZMTER.
2015.11.19. 4ROy Y 3y F—-
8 - LR .
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(ER27FEE~Fp284E) Mechanistic approach of Lymphoid tissue organization by clock gene Nfil3

2R O ERERIAS A SERIEHFEAT

LS SBEPNAIBICE A VISR A= XL DR

MrRERERE

KUBO, Masato

RRERKZ - ERERPIIR B

40277281

e S DR R

UV IREIC /A TILIRIGBREHR ICE RS 1
BREUVIGEBTED . WINnH U Y/ GERB
R ZFHE T 2E MR MEERDLYmphoid
Tissue Inducer (LTi)fffa& " >/ EBFE K
DHFERBANO—YHETHSLymphoid
Tissue Organizer (LTo)ffifg& DIHEIERIC
SOFD BRSNS BREHRICH T BLTiflAR
[FFFEDCommon Lymphoid Progenitor
(CLP)Yh5MET B, 2DIBFRICIFId2™RORgt
BREDKABEERFORBENEELTWSE
EZ5NTVWSIH ZDMEAANZ X LDOFEMIE
RERPEBRENELIEINTWD £ /ML
R GETORBEREZHETIREEER
S5NTVBD, ZDERIBIRICED &S AHEA
B30 UY/IEIESERBRDZDNMREICDWN
TIKFEAEDD > TWRL,

NFIL3/E4BP4(3E boxIciEEd 2EAOT
Iy N—EBERFTHD . HEHEERTED
FIICHIE T 2EERFEUTRE SN HA
[ENFIL3/E4BP4FTHIRICE W IL-T0B LT
IL-13DEAEFIE LTV (Nature Immunol.
2011)oNFIL3RIEN VAT, /A TILIRDEL
MNEALTWBDICH UL ATARIBYIRICE
T2/ ATILIRDE I WTY I RERERIEY
DADFHEBEOHE TR ZENSNFILIDH
WREN /A TIIROFRZHET D&z RE
U CWeo e NFIL3XRIENY T ATIE BBEAIC
FHETB3BERY /K (Innate Lymphoid
cell-3;ILC3)ZRIBLTWBIRETIF. LTild
ILCIICAEEINTWBIEMNS, Inh/1I)L
RERICHER S Z 2[Rk IFHRIND DN
IBE U VIEDREBBREICIEREELBRNTERE
Mo T UBILC3DRIBIZIFT/A TILIRTEL
NDOEERFATZIEIFTERL, NFIL3IE
Hpre-LTiDFRL - - ILC3DMEEZE N U T /A
TIVIRDEZRHITDRFTHDIENESITNS
Nnre.

NFIL3 (A REHEICE W T24RFE OB
TRROEEFITIHEERFTHD, BEHFFED
EITZHEHT 20 FTHD. . BAZIFLHET
DEBDTIN—TICLDRIEYIZADETN S,
NKi#HZ*>CD 103k Mg D b IS B D ¥R
ERFTHD ERABEEIATALAICEET SRS
ENREINTEILNFIBRIBY I ATIEHIFIF
SERITCHEALTWEZENS, ZThSHIRZIC R
DEERFTHD.—HNFILIIELTi(ILC3) %=
EVILCEAZ(LCT(NK), ILC2, ILC3) D#IHAS

@R ZzZ1 Y A—ILIBEBEERFEBZDIE
bi\ﬁ‘f)‘j—cg—fb\%o

MEDHK

2RIV INHEBETH DY VBRI TILIR
3 UV GEBTE R e H 89 28 MR MREE
MLymphoid Tissue Inducer& ') >/ R
BDB LB NA—YH#IETHSLymphoid
Tissue Organizer&EDEEEABICK DMK
IND RIEBEYIRDENH S, NFIL3IFILC3
(pre-LTi) o L HIHICBE L SBRERF &
EZo5N2.F . REDMEMNS,NFIL3IE
ILCT(NK)®ILC3DHR5TILC2DFEENMEIC
L RBEELRDETIENDI > TEF
CTARMR TIENFILIICKBILCO MBI I 1T
SRENZESHICT B,

W7D T %

NFIL-3DILCMEICH T2 E = R D16,
Nfil37-, Nfil3%F ERT2creX v X %=/E8L. ¥E
FUTIVFEBRREBOVATLAEEET S, F
e NFIL-3EGFOXRIEBIF. ¥ = MREGEICEL
BFENDIRTAVTATT—ETHEEINDT
LILF—MEKERBIEZRIIRHRD, 2D
ElE HICEET BILC2DIEREZ I T 20 F
EIRBIENEBETED,ZI T MENTETUT
WBIERILC2DHEEZ Mg D=6 ¥ EF
VI VFEYATLEERT %,

TR ZB W ETHE T /o NFIL-3D
ZHERZI-13EEFOTAOET—5 —BEIC
[ NFIL-30#7125F, GATA3HRAETERIE
N5, ZD2DDERERFIEARIICIEHER
BNHBDENPN>TNS,ZFIT, YEFV T
VBB IRATLERWINAIBEGata3BIEF %
Fh2naxigste. 7a77—E7LILT Vi
LoTHFESNBZT7 LI F—EKERIEDRET
9%, Ec. BARICILC2IC B 1T 2B IE FRIBREMNT
HERIIRD ZDBITFER NS NFIL-3DIZERIE
BEFORET BEEDIC NFIL-3EGATAIDHE
BEMRZERESMMCLTW,

WZERR

BARINITTOTHRICERZH T
MENS FHEGCFELTNSNZEER

FE4BP4/NFIL-3M BRI R BERGZL
BlLI2@ErFocsmERBE LI (Nature
Immunology 2011)e DR FERLN T AL,
BERICEET DY/ B TH 2/ TILIR
DEDSER LT W o TONA TIRICEZ B8
&% Lymphoid tissue inducer (L7i")DH
ERBICEENHDEZBESMT U, el
NFIL-3DXEIFBERNICEICHD T BI3RER
U)K (ILC3) DHEAEBETHREGDIDFE
UTEBIWTWBZEN DD o T ILCIE T Mo
VDEEINT—VDEWTELSTILCT, ILC2,
ILC3ICH$ETE S NFIL-3IE NKiffz o b i
IIZ.ILCTEILC2DMEIBIE, FFICHIEA R EiB
BICEWTRADDFTHBIEZRWUT,
IS5 IEY T RT 1y VRIS NFIL-3
IId2EEFICHER TSI ETILCOMEEN b
FREZHELU WS EZESMNCULTE(Cell
Report 2015),
LEDKSIENFIL-3IFHHRFETDILC27>
b EFIET 2D NFISEGFRET TEHRE
REHEBICIE T RE PR RILC2HRED FE
LTWeoZDZEE ILC2HRICIENFIL-33E
REEDOMEBENFEET ST EZRU T,
ETBMNFIIBRIEYVRATIRYRATA>70
TP—=ET7 LT VIS THFEINDIFEEIK M
SERENTEEITHRTZIENSNF -3
ILC2D#kEExHIE LT WS A BEMEN B Do KTz
FEFI TV THBENICNABERIBS Y
DATHERDORIEERNRI > TV VAT
A>7A77—E7LILT VIE ILC2IREDBER
BERICHETZEITTIEALL Th2ifilaz R
BICUII—hT2&EZF D COTHIEDOS
BAERIE FEIUNAIBRIBIYIRICEWT,
SR INZIEN S BE2DDFEEM
TINFiIBRIBICEDILC2DHEREFEE & 2) NTil3
RBICLDTHIMEREANDORHE ZBEL TS
YEFXFV T VIKERNFISREY VA%
o ILC2iiflz RE LB FHIRHE
M TIE.TO00EU LDOBEFNAERETL
TWe BT HSNRBHWRERFEL
TlE. Gata3Z&»IL-5, IL-13,IL-33Z A1,
Arginine®7ZILF¥F—E1. 7>V 74L TV
ENEENTWe,—A.Gata3RIBNY I AD#E
ERNS. RRETOHSNDIELRTFDEL
FNFII3RIBICK D EZR T B FICHY
LTWeo 2D EIE NFIL-3IEGATA3D ALl
BFEITZHRERTF THIIENHESM SN,
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R0}

E4BP4/NFIL-3(&. ILCT1EILC2DMEBIR,
B MMEBRICEVWTREDDFTH S,
ULHULAHN S, ILC2HRRZICIENFIL-3FEMR D
MEBBENTEELUTR D NABREY IR FE
FIT T VEEMENAIBRIBN IR TIE Y RTA
VAT T—ETLILT VDR ER S THES
NZ2KERENTRITHEALUTEONFIL-3IE.
FLITVICE>THEINZERRBERICED
UL F—RIEDHZESTTh2MAEEDOTEAD
ERBICRVWTHREIEHSE. ZORIGREHIET

LW ENBESMNCENT,

WrZER %

EHEE

FH BN (HARADA, Yohsuke)
RRIERIR T - SRPER - FEEM

M EES:20328579

EBR it (OMI, Ai)
MR EES 00750796

ERFERMEF

1)

(35530 (512014)

Wang, Y., Kubo, M., Hooper, L.V., (6
%$5%H) The intestinal microbiota
regulates body composition through
NFIL3 and the circadian clock.
Science 357,912-916, 2017 &EFHA
Kubo, M., T follicular helper and

Th2 cells in allergic responses.
Allergology International 66,377-
381,2017 &=E

Kondo,T., Kubo, M., Yoshimura, A.,

et al. (13%+9%HE) Notch-mediated
conversion of activated T cells into
stem cell memory-like T cells for
adoptive immunotherapy. Nature
Commun. 8:15338, 2017 &HE
Kubo, M., Innate and adaptive

type 2 immunity in lung allergic
inflammation. Immunological Review,
2017 &&= E

Matsui, A., Konomi, A., Kubo, M., et
al. (9&+9%H) E3 ubiquitin ligases
SIAH1/2 regulates HIF-mediated
Th17 cell differentiation. Int./mmunol.
2017 &l

Hussain, M., Kubo, M., Noti, M., et

al. (10&6%E) Basophil-derived
interleukin-4 promotes epicutaneous
antigen sensitization concomitant
with the development of food
allergy. J. Allergy Clin. Immunol., pii:
S0091-6749(17)30566-3. 2017 &
=l

Mukai, K., Kubo, M., Galli, SJ., et

al. (6% 4#H) Differences in the
importance of mast cells, basophils,
IgE and IgG in primary and

secondary immunity to Strongyloides
venezuelensis. Infection and
Immunity, pii: 1ALO0053-17. 2017 &
Bl

Shirota, H., Kubo, M., Ishioka, C., et
al. (6&F5%&H) IL4 from T follicular
helper cells downregulates antitumor
immunity. Cancer Immunology
Research, 5(1):61-71 2017 &8
Dominguez-Huttinger, Kubo, M.,
and Tanaka, RJ., et al. (7&F6%&H)
Mathematical Modeling of Atopic
Dermatitis Reveals “Double switch”
Mechanisms Underlying Four
Common Disease Phenotypes, J.
Allergy Clin. Immunol.,, 2016 Dec 5.
Pii:S0091-6749(16)31433- &H&e e
Tsurusaki,S., Kubo, M., Shibuya, A.,
et al. (8% 7%&H) Allergin-1 inhibits
TLR2-mediated mast cell activation
and suppresses dermatitis.
International Immunology 28, 12,
605-609, 2016 &FHHE

Miyauchi, K., Sugimoto-Ishige, A.,
Kubo, M., et al. (16&+16%&E)
Protective neutralizing influenza
antibody response in the absence
of T follicular helper cells. Nature
Immunol. 17, p1447-1458, 2016 &
Bl

Yasuda, T., Kubo, M., Yoshida, H., et
al. (18%& R 12%HE) Hyperactivation
of JAK1 tyrosine kinase induces
stepwise, progressive pruritic
dermatitis. J. Clin. Invest.
126(6):2064-2076. 2016 &E&iH
Takeuchi, A., Kubo, M., and Saito,
T,etal (14%+13%HE) CRTAM
determines the CD4+ cytotoxic T
lymphocyte lineage, J. Exp. Med.
213:123-138, 2016 &#tA

g

(]

]

@

L

20)

Hara, Y., Kubo, M., Azuma,T, et al. (8
268 HE) High Affinity IgM* Memory
B Cells Are Generated through

a Germinal Center-Dependent
Pathway. Mol. Immunol., 68, Issue 2,
617-627, 2015 &l

Yashiro, T., Kubo, M., Nishiyama, C.,
et al. (5%72%H) PU.1 suppresses
Th2 cytokine expression via silencing
of GATA3 transcription in dendritic
cells. PLoS ONE 10(9): e0137699,
20155 &Hith

Kubo, M., TCF-1 and LEF-1 are

new players that help launch the
TFH program, Nature Immunol.,
16(9):900-1, 2015 &E&HHE

Morita, H., Kubo, M., Nakae, S., et

al. (19%&715%&H) An interleukin-
33-mast cell-interleukin-2 axis
suppresses papain-induced allergic
airway inflammation by promoting
regulatory T cell numbers. Immunity
43,1, p175-186, 2015 &EiHiH
Ugajin, T., Kubo, M., Hirano, T.,

et al. (8&+6#&HE) Zinc-binding
metallothioneins are key modulators
of IL-4 production by basophils
Molecular Immunology 66, Issue 2,
180-188, 2015 &H&FHA

Nakano, N., Kubo, M., Ogawa, H.,

et al. (8%76&H) Notch Signaling
Enhances FceRI-Mediated Cytokine
Production by Mast Cells through
Direct and Indirect Mechanisms. J
Immunol. 194:4535-44, 2015 &&iH
Xu, W. Domingues, R.G., Kubo, M.,
Veiga-Fernandes, H., et al. (16%&
114%H) NFIL3 orchestrates the
emergence of common helper innate
lymphoid cell precursors Cell Report
10, Issue 12, 2043-2054, 2015 &H&

=l

(FRHER) (511415)

1

Masato Kubo

Role of T follicular helper (Tfh) and
Th1 cells in anti-viral immunity.

7th International Workshop of Kyoto
T Cell Conference (KTCC2017)

13th and 17th March 2017, Shiran
Kaikan, Kyoto University, Kyoto
Masato Kubo 2017
INTERNATIONAL BIOMEDECAL
INTERFACE SYMPOSIUM, New
therapeutic approach for atopic
dermatitis (AD) using comprehensive
analysis and system biology, March
4-5,2017, Taipei Medical University,
Taiwan

Masato Kubo The 13th International
Workshop on Autoantibodies and
Autoimmunity (IWAA2016), Role of
T follicular helper (TFH) in humoral
immunity, 11-13 October, 2016, The
Westin Miyako Kyoto, Kyoto
RN BESEIAERTZLILF—%2
FMAR HBEBRSITLILF—ICH
F2EARBEEBRBEDIORN—7)
20165F6R18H(1) RRERI7A—7
LER

Masato Kubo The 44 Annual
Meeting of the Japanese Society for
Immunology (JSI), Humoral Immunity
against Influenza virus infection,
Nov.18-20, 2015, Sapporo

Masato Kubo 2015 Fall Conference
of The Korean Association of the
Immunologists, Innate and acquired
immunity in influenza virus infection.
Nov. 12—13, 2015, Sejong
University Convention Center, Soul,
Korea
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7)

9)

Masato Kubo International
Symposium on Allergy and
Inflammation 2015, Innate and
acquired immunity in influenza virus
infection. October29th-30th, 2015
Oarai Park Hotel, Chiba

Masato Kubo International
Symposium of Center for Animal
Disease Model (CADMIS) 2015
—Frontiers of Immunology and
Neurobiology—, Host defense
mechanisms against Influenza virus
infection, July 21. 2015, Tokyo
Masato Kubo RISP 2015: Cytokine
regulation in T dependent and
independent allergic responses. Jun
12-17, 2015, Yokohama

KRN HFEBOEIYA MY 5—
TIAVER PLUILF—ESERIEICS
FBEAREME YRy UL 2015
£7817H ®EXR

ARAN  HEEKZRERR

2 FHEETREDEREAEDHIE,
2015F7A11H(L) #7592/
FERERBA B

12)

RN FBOARAATLILF—%R
BMAS YVRYIAI9TRE - FLIL
F—REBOBBEDIHO YR N 17
IEEIRICR TR TR Y AN
fE - IHE R RIBY VAV AT LOREEE
YA M VESEE 20155%F5H28H
TIVRTIVARTIVIER R
RN BOARRATLILF—FRF
ks JURYILS TRERAEDRKRE
CEARRE I EERTE4BP4 L AR Y
JERICE B 7 LILF — B RIE DI
20155858268 7Y RTIVART
LFTEE RER

Z4#  fA SCIENCE in Shinagawa
FRIEE T LI —ESERIECR T
BARENMAI 2015548188 #H—F
YITF BRI R'R

(R&) (Gt1145)

1)

ZRRNVRTFLZIAAOY =%
o R R 1B & MRS D RERE
SFelREEA TAIEE B vol. 25 no. 1,
3-10,2017

SRS RRTA EIREAILN-T

4)

HBRICIRTE U721 > 7L T RN iR
DEEAN=ZL HERXLE2—)
FATHA IV AHFET —IN—Atz>
¥— 2016

BREHE, JERN AV IILIVFOA)L
ARBPCH I DRIERE  ERREE-TL
ILF—H BiTRE BRERERE - TLIL
F—%l, 66(3):256-260, 2016
KRN AN - R RIEY Y
RYRT DRSS A NI VEERE
FLILF¥—65(7) 926-931,2016
AERNVATAVTATT7—E I &7
LILF—RIE Bk - 7LILE—8 B
PRt 65(6) 557-562 20164
68

KRN IFHEEIRE TR B
EREDBV BRRE EXER 605
892 2016488%

KRN Th2#Baic L3RRI
IgEMGE BRERSeZE - 7 LILF—RL RIS
itt 65(4) 340-344 2016448
KRR BETOT Y DELEFIHE
HHE/ — U —XTBER- U F -
TLILF—HHE/ — Mok & a4t
61-65, 2016448

KRN FHREIRICIDREINEH]
B R ARE- 0% vol45-2  63-67,
2015

RN FIBTLILF—REAN=
AL 77IRVT vol51, 6, 526-531,
2015

KRN FBPLILF—FEAH=
AL I-33EFHEREIR EFDHDH
252% 12% 1203-1207 2015
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(ER27FEE~Fp284E) Understanding the interface between blood and immune systems in the skin

WME 8 meis ELmEs

»

— 7 x4 ADHH

wrreEE

KABASHIMA, Kenji
RERF - EPRER - BIR

00362484

e S DR R

M

&

KREREZERRZERD1 DTHD LK
RERICOFERVOELRIGHED. EEK
EEMEHERFOREEAICES T 2, UL,
INSORRRMIGEEEMBTIEFELT Y
VIERPRERRRE D R V) R E N Ul
RIGTHBEEZSNTEL L. RER
INEREVTOREDRENFIFEAERITE
nacunizl,

A4 tertiary lymphoid organ(=%xk >
J\HERR) EWSEERAVEE SN TWS, =R Y
) GRS BRA TR BRER CIBMERERTREIC
FEIND YV /NERBEZIR TGS
TR RO PCTUREL R E HEERE T
BYUVINEICEMT 2. LD L. DL 561
EDORETOFEASHER TV,
BARIGERAA—I VT EMEFERUE
BREMREZRAL S Z0BET K
BRBEICERIC. REMENERT 2HEN
BREMEOLEBRREICEEINSE (GFER
BB >/ BB EE: inducible Skin-
Associated Lymphoid Tissue; iSALT&
) 2R TYHTRE Uz (Natsuaki et
al. Nat Immunol 2014),Z DR ISALT
RICRITZ2ERBEMENBHEER(High
Endothelial Venules:HEV) D&% &5
LTWBZEZERBWE LT HEVIZ—RZITY >~
IERICEEL. F—J THifE. Bfifg & D
MAICBEETH D KEICIEFMELET T
75 —THREOHINEBETZEEZSN TN
TN HEVAYE UTc BB ICid - — 7 THARE.
BiifEn\FErET 2 e RSN/ BB K
BlcidF—7 THR = IR (C I ONAD
ATLDFEEL EBEN =R/ E#E U
T RERIGOFEE, BEiLZE2TRENICT
SHAN BB REENRE SN,

MEOHK

LFEREOEEH S FARTIE. RERDIESR
ELTOEEDHFTIREENICB D28 KETD
HEVEMEFR AN =X LDRFE  ZDFE
BEEREBAITZIEEBNET %,

REDNRERISERELTOREZRFO EWN
SHEBIFMOTHAIMRZTHD RSN
A1 SR B DR REEREA SRERIC A D AT BEME

EWHTWND,

MEDT &

(1) BREILEITS HEVIRIME OFERGDORES
HEVIIME = KB ICHEET DREICD L
TNIRAENKEICTERDRIH (MCO03,
DNFB, Oxazolone,Imiquimod)ZiNX. %
EEFEL. 20RO HEVERZIEET U,
HEVE MM E R ALIC D WTIE, M E M R il kD
ICHF2 HEVY—H— (PNAJ) %% flow
cytometry RO GREREICTIHEU <o

(2) BEICEIT3 HEVERIME DA AT=X I
(T FIL EFEHMET) ICDOWTOiRET
HEVERIMERRICBRRFICDOWTRES
27 BROBEFRFOBEEH. RV
FDRENXTRAZFEWT HEVERICS5 X%
FEZRN Ul BEHRFELT UV/\NEIC
KFTB HEVERICEETH B VIRcFY
VI FINCEB U MBBICOWTIF R
EERAES MEREOY/O77—YIC
DWTRE Lo #N2 . CD11¢c-DTRY
DX, CD169-DTR YU RZHWTIREL
feo

(3) BBICKIFZHEVIRIME DEENERZD
R
HEVIE M &R % IcH— T THIBE N R B
IRET . 2D F—TTHIEARETT
T8 —THREICH LT BATEEME ICD L
T HEVERM B RFEZICTMRRRENF
A—7THIR(OT-IIHAfR) ZB A UK EICH
1—7THifg % E£R% I A ICEENRR
(OVA) =5 L. FEICHIT2THES b -
EIEDOFEERIT Ul ARICOVWTIE. B
ATHIREZE/TICEE(CTB)LTRE. ZD
dilutionz B3 2 & TEHMi L7z,

WEZERR

(1) EEBICHKITZHEVEMEDFEZEDIR
WINDOREBICKBDREEICHEWTH HEV
BRMEFEBHDRDHSNIH MCIO3FHED
RIEICBVWTROIENIC HEVIRILENEE
BINBIENHSHERS(K], 2)o
MC9O03 IC&DEE#IET7 NE— R E %

isotype ——

HORETH D LN E—EREXAEE
BEICEWTHRETLIzEC S, PNAMBHE
DHEVEMEF R A RS STz, (K3)

PNAd

non-treat  AD-model

SSC-A
X2 MCOO034AIc k2K ETOHEVEIMEH
BEEME(ZO—YAMXKU—)

M3 7hE—ERERRERICH T BHEVERIL
EREL

(2) REIKBITBHEVRILE DR A D=L

(T FIL EEHRE) ICDWTOIRET

UYRNF IV ZFEBT2EINBILTOR
BYIRZERWEZ B HEVEIME DR
HEEE LT £7/2CD11¢c-DTRY D R THH

201
a p=0.004
{ miliilils
5 15
g 10 :
@
3 s
= R
D-
Q‘b‘: o"\
B4 RERRIEEREICSZHEVENEHED
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RifEZERET D& RARICHEVIRIIE R
BAMET U (K4) mMERFE~/O7 7 —
YVORIBIFHEVERMEFRICEE LB >
eo

(3) KEIcHBFBHEVERIMEDEBNERD

B®EY
OVADRERBFREICED REICHITS
FA—TTHREDO D EI RS NI,

(4) REER

BBICHIFZHEVERIMED, 7 NE— 1
BARVFOETILIIRCEWTHER S

FERRRRLEF

(550 (RT3H)

1) Murata, T., Honda, T..Egawa, G. Kitoh,
A.,Dainichi, T, Otsuka, A.Nakajima, S.,
Kore-Eda, S., Kaku, Y., Nakamizo, S.
Endo, Y., Fujisawa, A., Miyachi, Y.
Kabashima, K.

Three-dimensional evaluation

cutaneous manifestations in a murine

of subclinical extension of 207

extramammary Paget's disease:

and its comparison to clinical border,
Br J Dermatol, &8, in press, 2016
DO 10.1111/bjd.15282

2) Ono, S., Egawa, G,, Kitoh, A., Dainichi,
T., Otsuka, A., Nakajima, S.Honda, T.
Kabashima, K.
Local inflammation exacerbates

autoimmune pemphigus model, J
Allergy Clin Immunol, E&38, in press,

NBZENESNER ST, SIBIT, RERENR
TN ZDFEICNAETHDIEZHSHE
Ul REIL7TZN LIV T FILD B TD
HEVERIMEDOHRICEETH DI ENRE
SNt T =T THIRRO AR EETHS
nicceEh s KEICRIT2THEMMENE
UfcalgEMENRBE Nz U E&D 1B MEX
FETICEWTIFEBETIRY v/ EBN
BEh.T7 79 —THIEANDOD L - 1EhE
ZHEUIEREREB OO BEENTRES
iz,

Y.,Kabashima, K.

WrZERH %

EHERTSE

AH #Ht(HONDA Tetsuya)
THRZ - EZHETR - FER
R EES 40452338

HEmaE

W& =5F(ONO Sachiko)
FRERZ - EZHER - KEBRE

Y., Egawa, G., Kitoh, A., Otsuka, A.,
Dainichi, T.,Nakajima, S.,Miyachi,

Receptor-interacting Protein Kinase 3
Controls Keratinocyte Activation in a

Necroptosis-independent Manner and

press, 2017

DOI: 10.1016/jjaci.2016.12.959

3) Honda, T., Yamamoto, O., Sawada,

Visualization of histological border

DOI: 10.1016/jjaci.2017.02.027

Promotes Psoriatic Dermatitis in Mice
J Allergy Clin Immunol, B&e4, in
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(FR27FEE~F284E) Functional analysis of adrenergic nerves as lymphoid stroma cells

AR —18E KAz B0V T THEE S —

MrRERERE

SUZUKI, Kazuhiro

KRS B2 IO T PRI — |

A BIR (R8)

JREINDHEEAZEERTU, Z D 1 205[E%IC) > 22 )R EINT B0 ICfE>T IS

MZERBIENOE R RIS B ) BROBEEITE LT, IR I DS RRISEDNBRICEANTR T TR
<FBINBTEERH UL (®). 3502, i
HRRACLILEROBERBENEETEE | (4) VIRDRE YZDUH TRBERERET 5. HBL\E (s (513

EIFHLDSEBEINTEA . FDXNZ X AlE
SRETHICEBBINTOERVHLIEZINET
DIRRICENT REMBDSHHIN D EER
HIRAEYE THD /LT RLFU D U/ R
ICRIRTBR2PRLFTIVZRAEZNLTTE
HNAVRBRIRCCRTELV'CXCRAD Y T FIUE
EEBET DI EICE>T U/ ERDY V) Eih

12K ORI TV (8RR KT 20K
HI)DHETHBSNTWBYIRADE
DODEAIICIIFETRFICETILIEELT
nitrophenyl(NP) ZfiILIcZT U Dy
7a7VyzRmEL IgMELTIgGTE D
NPR R IETAM. SLOFRBEY /N
BRICHE W THER LIeNPRE R 7R OB

U IRERICRIT2 ) I SERD B A D %Y 1
BrlcE>T UVIREICB T BEILRE
INEDHAZENHE Ufco INSDIERD
S5 RADRH U RBEERICELDY >/ KR
EREOHIHEBEIN RN EDOEREEIC
FEUTWBZENBESINCESTZ (. Exp. 2)
Med. 213: 2567-2574, 2016),

Suzuki, K. and Nakai, A. Control of
lymphocyte trafficking and adaptive
immunity by adrenergic nerves. Clin.
Exp. Neuroimmunol. 8: 15-22, 2017.
(EHED)

DOI:10.1111/cen3.12376

Suzuki, K., Hayano, Y., Nakai, A.,
Furuta, F. and Noda, M. Adrenergic

SOREZEIHITDEZBESM LIz (. Exp. fRo#=8IE U, SLDOEYIBICE > T RRERDIEE A control of the -adaptive immune
Med. 211: 2583-2598, 2014), LU, 5k BEIBEEE. SROEBHOSEN L response by diurnal lymphocyte

recirculation through lymph nodes.
HENIVIEIDEZTEDKSICY V/\BREME BIFRRICEET D EREDE TR J. Exp. Med. 213: 2567-2574, 2016.
BT 300 ZOREBEFASHCIN TR HFERR THB.TDKSBEEMFHIT, U/ EITKD @&HED)

DOI:10.1084/jem.20160723
3)  Suzuki, K. and Nakai, A. Autonomic

MolooFlo, U/ ERETREM T DK SR THllfH BWRERLEERITERITETVNSE

INBTEDEEBNLERERIFTETH oI, (1) VVIREICH 2R RON WS &ld B HOBE RO SEICH R _ .
. _ . _ control of inflammation. Clin. Exp.
JIWFRLFUVEEMBICEE T VNI % THD, IR BEAHREIC LB/ BRENRE Netroimmenol, 7: 1017, 2016, (8%
FIRTBZYVRAD) VIEHEERLL. 2 FIEHOEENERENHDEEZS5NS, A0)DOL10.1111/cen3.12292
WZEDOEHI FRIRHEABEREICLDX—I VT %M

(F2HER) GH1444)
1) Suzuki, K. Control of lymphocyte

WTIRTMICEEEIT S EicL> LYY
JREICH T2 R BB ZMBENICTIEEL
feo ZDFER . REBMBEN ECBIMIfIDES
2V V/CERREOBBHR ICEF LTV

KRR TS, REAREEY >/ EZER Y
BANO—VEUTRA RRBMREICE DY/
KREEHEHOREBEEBNERZHSMNCTS

trafficking and adaptive immune
responses by adrenergic nerves.
The 6th NIF Winter School on
Advanced Immunology, Grand

ZEZBEME LT, MNomorce . .
- TS — 1 2 opthorne Waterfront Hotel,
i Ffﬁ lj\:l ICia ) ) \Ele iwé )tEY'*EF % Singapore, January 22-26, 2017.
EUVIERDEEERADERZHSHNICT 2)  Suzuki, K. Control of lymphocyte
m%@ﬁﬂi BICIEESEBO ST SERB 2 FRIEH trafficking by adrenergic nerves.

The 45th Annual Meeting of the
Japanese Society for Immunology.

WFEWIBICLBAA— T VT AW IR
(1) U BBIC ST B R EAR OB TR ZEMY %o
JIVFRLFYVEEMBICHN Y VI %
HKINT BV IREAUPFATEREE U (2
% UV EZ AL BB R E TERA
Ul BADFERE L) >/ Gz 2
FRIEHE N EME TR L. IRTHICE
BEU,

Laguna Garden Hotel, Ginowan,
Okinawa, Japan, December 5-7,
2016.

Suzuki, K. Overview talk: neuro-

REAIRICK )V ERENRE ST D A TR
BR 3)
RRBBROEHEFZTHDOSETEEDE
BN EEABEEICERETZEVSARN
BEETRT HWAIE VT ADZEHIRDE
BN B EZEEICY V/ERDY v/ Eh

-~

immune interactions. The 45th
Annual Meeting of the Japanese
Society for Immunology. Laguna
Garden Hotel, Ginowan, Okinawa,
Japan, December 5-7, 2016.

10

11

13)

AR —fE RRMIRICKD ) TRERE
ERBINEDHIE. FEIENREZANT
=, XBEFLEERES, KB, KB
2, 20164 10A28H~29H.

$AR —E RRARICEDY V) GROE)
EhlEeZz0RRLEICRITPEE T
BIAT7Y(IVREIF—K], FES
ATHA LY REY Y —, Shth, KBRAT,
2016%5A318.

AR —fE RRAERICEDY V) TROE)
REHIE, BRAEYF - ERAMHER, 7
RERFFREZRFAFRE - ELEL, 7
™, EEEE, 201643A3H.

Suzuki, K. Adrenergic control of
lymphocyte recirculation through
lymph nodes. The 7th IFReC
Symposium “Immunology at the
Forefront”, Knowledge Theater at
Grand Front Osaka, Osaka, Japan,
January 21-22, 2016.

$AR —E RRHERICLB Y/ GRE
EDHIEX A =X L, HB38EAEDF4E
MERER HWER—NPAIVR #E
M, KER, 201541281H~4H.

#$AR —iE RRAREICEBY V) IRE
RE& RIE DI, 554 3B BAERR RS
SR, MPERSHES #Fh, EER,
20155 10822H~24H.

R —f& B2FRLFUVZRMEEN
UTe) ) GRETRED HIfEHERS. BioJapan
2015, /X7 DR, T, #HR)IIR,
20154 10814H~16H.

Suzuki, K. Control of lymphocyte
trafficking and inflammation through
B2-adrenergic receptors. The 4th
CSI/JSI/KAI Joint Symposium on
Immunology, Jinling Guanyuan
International Hotel, Suzhou, China,
September 20-21, 2015.

AR —fE RRMIERICK DR
DANZ=Z L. GSKE RN T 7L
R, REFVVZRTIL, KiET, HEE,
20155%7H26H.

AR —fE RRMIRICL D RO

=

ANZX L, EVTRIGEYY—RT—)L,
KBRS FAERSES, KK, EER,
2015%7H21H~24H.

Suzuki, K. Control of lymphocyte
dynamics by adrenergic nerves.
NCNP Neuroimmunology
International Symposium, National
Center of Neurology and Psychiatry,
Tokyo, Japan, June 10, 2015.

(RE) Gt11)

1)

Suzuki, K. Chapter 33: Adrenergic
control of lymphocyte dynamics
and inflammation. In Chronic
Inflammation: Mechanisms and
Regulation. M. Miyasaka and K.
Takatsu, editors. Springer Japan,
KK, Tokyo. 429-439, 2016.

(Z0ft)
R—=LR—Y

1

2)

PAMRER—LR—Y
URL:http://kazuhirosuzuki.com/
KRARZREZTOAVTATHREEY Y —
R—LR—

http://www.ifrec.osaka-u.ac.jp/

ATFATHRE

1)

2)

3)

IS

)

5)

"I F RIS FRID RN 2,
HAFEO 18188
http://www.asahi.com/articles/
ASJBW66W5JBWPLBJO02.html
TIUFVERE FRINVN? M
= RET VT,

FeooHE (118188
https://yomidr.yomiuri.co.jp/
article/20161101-OYTET50013/
"0 F R FRIFH IR,
HEEE (10A318EE)
OO F R FRINHRKR? YU
THARA R

(= (10A318E(E)
http://medicaljiji.com/news/2143
"0 F VS FRIPO RN 2,
FETLE HASWERRY Men

6)

(11 B4BR6%)

TFRoEEE MRBDIEND?,
TBS #HFv>(11A10HBKEX)

Study reveals that adrenergic
nerves control immune cells’ daily
schedule;
Newswise CkE, 10831HEC(E)
http://www.newswise.com/articles/
view/663455/?sc=rsla

F7ON)—FEE
JSTHRABE(ELRREME, 2L, =l
12, 20155 10A30) ICTHE.

BEYA ML HRERERER—RIERNSDX

H=Z L

28

Tr28%FE HAERSEZHFREME (H
KERIE)

FH28EE REFEERE(FRTIRRE
REARR)

TR28EE BERRE(FRATIABEAH
FRR)

(2) REEHEDIRE SOEREAIFIIN DR, U/ EICE T
0.01%DF7RAINEVBEEELEERIE
KICTE#EE UT=6-hydroxydopamine (6-
OHDA) %100 mg/kgmA=ZE72[E. 200
mg/kgDBETIEL YV RICREEES L.

ZD3PRRICKBREIT o1,

=

]

[LE Lol =i
I I

Bk O# (i« 10%
&8 w @ w

B 12 M 2024 4 8

(3) UIERDY v/ ETH S DR H D ST
12E 0BT )L (8K =LT. 20K H
) DHEETHBINTWSY I RICOH D
WE2THICadB L a1y 77U v
MPHA (O O—PS/28LUM17/4. %100
ug)EERSgzEICL>TUV/IERDY >

U IRERICH T3 ) GRS SEIG B E D
HAZE)

EROAD)VINEICR T ZBHIEDK (5R) &/
IWZRLFUVOEEE(E)Z1BEZ&ELTH
E U,

H:BE 038 ERBOE) ICYIAEREL, M
SER O (IgGT1EY) %38I%E Ulco
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(ER27FEE~F284E) Intravital fluorescent imaging of immune cell-mediated bone resorption.

FH B— Kk E2RWER

- MR B e oD %

MrRERERE

KIKUTA, Junichi
KIRAS ESE WA B3

>

e S DR R

AT BROMERE T TR MR REE

ENTVWBEEZEND, U LEDS, MEZESB
T — Mo L 2R OBEHEHEBICOVTE
ck<§j\73\'DTL\7g:L\o

fEh 5L BE R R ERSNZIEMD
BTHD REIRATLBEDIETEHS. B

MEDOHK

EARTRMENEERICETL. ZDMEE
ICIZ<ORBNEET VWS KHHER DB
BERE AR S hicREMRIE. CORBEFRL
TERBEEMERZHRAD U RHEISEEYS 5.
BHUKIIERMEED BHICR2E T REREHE
LTWBEEZSNTWD RN TREORIE
HNEUBE ZL<OREMEN EBEED S KIE
EBfIcBESh. MIgEEHIEFEICR S, B
DIMEFEBIEICL > THIES NI RE RO

BREEROMEEBIEDTHHT. 25D REZE
VATLEHFBTELETEERRE ZIESTL
BN ERDIARFETIIBTDEE TH 5o
KRR TIE NETERMERIZILTEFDH
HERAA—I VTR eSSICHKRESE. B
EROMEEBEREDT 137 RZ#FT L.
ZNICEDLZ D FHREBEZHSHICT %,

WE AT LE EEDEEEHRIEIT TR
ERBERISICE W TERERFIRGEEETH

WMEDTE

B RERICHIB S NI RE I AT LADAEZIRF

I BIeHiciE BREAZRINS 2 RERM
ReRSTERR EFBEBRDOREMRIREE
ZIRTTCHTT B ENEETH S,

KARBIEINET HIEAA—I VTR
HER(E LT EFRICR T2 R ZMEDORER
HRZEEHZESNMCUTE L RFIC, BIK-< 7
077 — Y REROEEMBICERE L TARZ
TV BN T UIc IR R B B RR AT
M —EMREN U THRRAZERUCRICED
BREEICRD REMENEME - LB S
ZezmBSMIC LTz (Kotani, Kikuta, et al., J
Immunol, 2013), 1z HBEEERDERHI T
BER e FMEEMEZRAWC ERESCE
FTORENMBOTHRETHDEEZSNTWN
e BAEBNEBOMAREIREZ TR U, BRI
BRI ERENEET 2D FANZI L
Z R U7z (Ishii, Kikuta, et al., J Exp Med,
2010; Kikuta, et al., Proc Natl Acad Sci
USA, 2013),&5Ic. BRE L TOAEEIEHA
REMEICLDBRIEBEZ ) 7ILIALTEH
BB EICHINL. BRI B HEREIC 5 TRINEA
RFTRKRIEBBEELmEZREDRT &,
CDABHEANILN—THlEOT 7y hD—D2T
$H2Th1 7THifE MR LR DIR B A IC B /EF
UTEBRINEANERBITES BRI EICLD BIRIX
HHEI B EEBASMC LIz (Kikuta, et al., J
Clin Invest, 2013),

M E&LD BRELETERNZETSRRIRE
Mg mMERESREEHADT HEIRR
BB DR HETT 5L lc k> THIHE

AHETIE FERT TR (C57BL6/J) B &
PLysMEEZFO7OE—Y —D T RICEGFP
HEHRBILIZY IR (LysM-EGFP) Z#ER U,
NIAZRAREBR T CEEURNS, BIEIOD
REEYIRL. BEES*BHIU%. BHERA
DRAT—IINYVABEEEEEL. EEREHEB
MEBZ K FRIEIEMERE CHE U,

BRI EZE B ZEEMNICEEMT 2
feDITAA=I VT EER TILALEAVAY
FAVTR—KNFITC)ZEH U IcERONFE
DT FANZVEEHRAK S U, B B1R
Y 787 (NIS-Elements) ZFRWT. 1
A—=I VT EERT—IDS . FITCEZ#HRTFA
FYDENBEOL (=BHEEROFIIHEIA
B/ mMERROFHELRE) 28HEL. B8
PERICHF2MEEBEZEEM L. T5IC,
N IABENRBICEWTHRABDEFE TR
RAX—I VT ERZTV KB ICRIT2MmEFE
BEEEETEL .

WEZERR

(1) EEARX—I VT I LB BHRNEEBED
Bl

BAERUYVADEFEEBRIEZ T

AR ERER CEREPIC FITCER# T F A~

TUEBRAKRES L. MEEBEZRETL

feo ZDIER.INTORFEDTHFIALNS

> (40, 70, 150, 250, 500, 2000 kDa)

DM 8 U RPN EARALICEZE L.

ZO—ENEREANRLT 2R FHERE

(2

(3

ENfco—H REILEWTIF 40kDad T
FANZVFMERENSKEMEHADRL
NRDSNFH. 7T0kDal EDOTFINS
VMBI SREEB DT FBHS
nh-sfc. BRBITY 780z 7Z2AWNWT
mESEBEZESLULER. BHERD
MEFEBMEE REOMEEBIEELEL
THEEICEVWEWSZENHESIER ST,

BRI EEE M D FIEHE S DT

RIC.BREEAOMEFEBMEZHIHET
BRFICOVWTRE Z{Tolc. BDRH
REZHHIZEEZLRY NIV THD
receptor activator of NF«xB ligand
(RANKL) (3R EHMEOMEFERFEL
TLLASNTWBD, R b NETFERAR
ARk (HUVEC) 2B\ e in vitrodDE
BRART.RANKLA W EMAICIERLTNO
ZEASTNEEBEZTESER LN
WESINTVWB, UHLABNS. IhETE
EEBTORIIFESNTWEDN ST,
ZZT.RANKLOBHEME B BIEICHT
2R %in vivoTIRETS B7c8IC FITCHE
FHTFANTVEZRES U RICRANKL
(1 mg/kg) = 2RICERIRAIR S L. B BERE
AOMEZBEDELERE Uc. ZDHE
R RANKLIESE# LD MEBEISEH
BEADFFZANZVORENEMLIZZE
M5 RANKLDAEHFRICEWTERBILE
FREETTES EIBEER DI ENTRE
Enfco =5 NO FHEAI (NG-mono-
methyl-L-Arginine, 50 mg/kg) THEE
1T RICRANKL (1 mg/kg) %
SEESUER RBRMELERLT,
RANKLIC &2 BB ME FEIB D TTED D
flENic. U LDFRERM S EFRDEBERE
IZHWT RANKLIC &2 ME FE@METUEE G
NOKERI TH DI ENREEI NI,
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13:10-13:40 Graham Anderson (Birmingham)
Regulation of T-cell development by thymic microenvironments
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14:10-14:25  Junko Morimoto (Tokushima) University of Tokushima
Novel Aire-dependent tolerogenic lineage(s) of medullary thymic
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A Foxn1-binding cis-regulatory element for optimal T cell generation
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Session 2. Immune regulation (Chaired by Koji Yasutomo)
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Context-dependent inhibition of antigen-specific T cell activation by LAG-3
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Function and differentiation of intestinal epithelial M cells
9:30-10:00 Satoshi Uematsu (Chiba)
Acute and chronic radiation injury in small intestine
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Regulation of Peyer's patch by PTPRK
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Exacerbation of oxazolone-induced atopic dermatitis in mouse model
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Hitoshi Nishijima (Tokushima)

Augmented expression of the autoimmune regulator (AIRE) induces
paradoxical development of polymyositis-like autoimmunity in mice
Tomoyuki Kondo (Tokushima)

Acceleration of tumor growth due to dysfunction in M1 macrophages
and enhanced angiogenesis in an animal model of autoimmune disease
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14:15-14:30
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IL-22BP dictates characteristics of
Peyer’s patch follicle-associated
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of Experimental Medicine, 2017;
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regulated by TRAF6-mediated NF-x
B signaling. Journal of Experimental
Medicine, 2018; doi: 10.1084/
jem.20160659. [Epub ahead of print].

=

(F2ER) GH#)

1) @ABRLMWENEE XFEE. BEMME
BElc & T BNF-k BO&E], 5E68ElilfE4Y)
PR (RRY—FK)

(%) (F+214)

1) Kendle Maslowski, &4& & %, KB E

A BELLVERICN T 35S LR

DBER RS BRI EE - 7 LILF—FL

Vol.66 No.3 p294-300.

SBBLAFEE. BE LIS EiE

Bhif, REREE ST AT R

HEZEAEUIRBEEBDY1FIY

A, Vol.25-No.7 2017 p1056-1060.

N

(Z0ft)

==

http://www.riken jp/research/labs/ims/
intest_ecosys/

214(6):1607-1618. doi: 10.1084/

Analysis and Synthesis of Multidimensional Immune Organ Network 115

N
3
it
%
S
i




Fat-associated lymphoid cluster®F4:& HRERRT

(FRR27EE~FK284E) Generation and function of Fat-associated lymphoid cluster
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DUEBEIC DOWTIRIFEAE DD > TWED T,
HEESRITILLWERRERDYV/ERELT
FK B UNHfRRICE I B RICIDEATES
M ZHZENHMEIFFALCOERICH TR
WEEhiz, UV EiE RIET aly/aly NI ZAP»
LTiffifaz R#ETDHRORy RIBYIATHIDE
BREEITDIENSUVNETEIRER DT
DUVIHEBTH B EEZ . IBRABEED >/ ER
FALCE &AM IFBICE ST,

FALCHED L SICLTRBEINZDMNICDL
TIFEASHTHR>TWah > TehS FALC E NS
DERZIANRBI=HICA~40BEE DT D R I5HE
Ehs/INZ 74T Oy %EBUFALCOEKE
RESZRANcE 2 ABGFALCHEE (F4:E
METIERONT ZOHMEBICHE > TR KE
IHCEMU. BROEMMZBRSESBKE
RFALCIEZ36BHIUEICHIZT 2 & BESH

I[Tg>Teo

2TCOILCICH BRI IR R AR ET
(& B 8EDId2+PLZFhigh#fif2 (ILCP: Innate
lymphoid cell progenitor) & LTEREZTW
fehS BEEATE R SN TULVR WL BRIE THNHRAZ
IFBEEETEHINSZEN S, [d2+PLZF+#f
fah SNHIEREAN D& EI3 R R AT ES
UL I3BEIS B E DB TRI & FR U,

FREZFHREHM A NO—VHEOEEYS T
[CDWTHBHSMNTT %,

WD T %

MEOHK

KRR TIFFALCOF BB ZBHSHICL,
NHffE D TRAEMEDIHZE U THERE T 20 25
NRZBIETINEFTHSNTI M >FALCD
REEPESHNCT BIEEBNET B,FALCD

TSt4-DLLT#HFEE CLPOHEZBRERICEH L)
TIL7EEENotchY T HILDHEBAENZHIE
[C& D THEE NHiffaZz 2T INTDY >/ IR
MUICRBERIL-7E2E. . Notcho 7 FHILDORE,
I EFNc TR R MAgICES 7 BDLL
ZRIBI YT ATTHAZENHAREO2MEIC
EDLSBREENHDINE AN

NHiRE DML DRFER & B E R DT, Bt
HHSEFRFTTHRAGERICE T BNHBREO
FEZER U COERTIE NHREZ T
ARSNHABRE BRI ERAE WD NS ETICTFET S
MCDOWTHEB LIz NHiIlE DML DI TE
D& EMESNHMBR M2 FIT 50 %H
NREfHic, ANO—YHfEICER U ER =T
W NHififg MbE R U A MO—T g ok
RUSLVECTFRREZER LU .

WEZERR

BERFEBOFALCICE WTNHMAREN 2ME T
A REMEERD I £ NHZD b IC
DERREBERTEZRANDDENH 1. ZTI T,
NHiflB O MU ICH ERBERFZRET D
fc.CLPENotch ) AV RE R T 5TSt4-
DLLIZMA—Vififas DHIFEZIT>7c.NH
RO EICIFTHIEDMEICHRETHBIL-T7
ENotchI T FILDIMETHDZENFASNT
Wehd CLPZEBZEBEDIL-7TRIM T TEE
Lic&Z 3 CLPIMERBREDIL- 7RI T TTH
REANBICAMMbUic—A . BREDIL-7TRIH
TTIENHBRABAICHME Ulc £/ . CLPE
Notch> 7 FILDig S %Doxycyclinefik7E i I
FAEITEBTSt4 Tet-off DLLAMO—<HHZE
DOHBEZT IR ZITEBNotch> 7'+
JLEDEWNCLPASTHH. BififZ. NHifiZ
ANDHMEEFIELTWDZENESHICR DTz,

EBEICEET BCLPIIn vitroDs2EETNH
HHEEANDO A EFEMN A gE/R /o 6d NHififE I &
BECLPA S MET 2 —RAIICEZ SN TS,
UhUiahtsiiatB T2/ ZEA -V AT
A %E > e RBEANSNHARISEB S EEOM
BETHDENESHCR > EM S NHIfE
(SRR HA I AR AR [C & LW THRIBIREN D

ERRAZEKITDIENREINcZFI T ER
HNOEDONHflEO AL D5, BRERET S
T BRIFEAD S BRICE W TNHAREN R H %
<EEIZBEEFALCOMIBEZRBE L. 2D
ER RFHOBEREICIET TICILCPE KU
BERIIC R BVANHAIRE N EE T 22 ENHHS
MNTHR > Teo TORABENHIARIE AR ZICIL-2%
77 EDSTATS YV T FI)I e BET B EHME
SR e, E5IC, BEEICIZFCD45-CD31-
PDGFRa+gp38+ A NO—V RN TEFEL.in
Vitrolc 8 W T S DMifg L ILCPE DT ES
TolciERNHMBEDO ML - A EBALIC R
FHIENBESHICR ST,

L EDIERMIS.IL-TEE . Notchv 7 FILE
DEVWHBRIFFFRICEWTCLPA S THIRE. Bif
B, ILCPADAMERTE Z 1T\ ILCPAS R fE 15
ICBE Lk, REERICEEIZANDO—Y
RO FFIC KD RBBENHMEAEMEL &
% STATO R = Z T2 Z & TRENHIERAE
METBIENBESHICE ST,

A FE TNHIBEE O BB B R E DR ERBIC
BWTHLTBZENHASHITHR SN BBE
EOFDFALCTMET 2HEMNMCDOWTIER
ERERICWE > TR ST VIR BT EESH T L
%, FALCORHTICEE L TIE KRR & DL EIHF
RCTATIAR=I VT B ET>TED. VY
I BETHIETHRINDEEIT W
FALCICIEEIFMENHEDOBERICERDKSES
NTWBELHESHICTIE>TVWD, S IENH
OLR—5 -0 2%ERAWTC RIBEHINSER
[CEZFALCO#EEENHIERDO DI DWTHER
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e S DR R

WEZERR

BB RNV FERTTERNBRESS
BRAENBEIZEL. SSICHETRLUEHER
[CHERHEN DB LTWS EIBEIEE20D
B EMENTE D RN ITR S iRl ENFE
T2 FEDARICEIDBERBRERERERED
HEERBREEREROREEICHNEATHS
ZEMNRENTHEDHGE BRI
HEBRESINTVND, — A TREIFMICIER
B R iR R LR - BRI E SRR LT
BILFELCWAHIBERRRERRER. £K
%EH@BJ:U“H%W:%Et@*ﬁET’FFHthZZiDEHB

MCESNTVRBWERRNICIIBEREDOREE
ICEERY & EE UTHirschsprungfid & U
Hirschsprungf®8FEENHSNTED. Ih
SDRETIHEF BRI EBE DEE R
DHEENEV.ARRTIEBEERRRICESRZT
YTHEEMRERER ERERNUZELT
IR & DB EERZRITY %,

MEDOHK

BERRERCBERER BE LRV
EBELVBARER OB EERBLUEBARE
BHEOHSEREBICOWTEEmEMENBEINL
TWBNex KOV RZBWTHSMNCT B L
ZEME U,

WMEDTE

EMZEMEELZDORHS5NSBNex KOV
X (Hatano et al. J Clin Invest 100; 795-
801, 1997)ZzFW T T OERZIT o1,

(1) DSSEBEXAETILDOIER & FRREREMT

(2) KON IRABE/I1ITILIR. tHIEEE B E
CHF2 V)R Ty NOFFTE LU
ARNAAY - TEAA VB FRIREN

(3) KOX VR I5E FEMEICE IFBHRAY Y
FHIRH LUDextran-FITCROK S I LD
PZEEE DT

(4) KOXDRIBEERO = MO FT=h
OFOYUIARICLZRRERELLVPTIR
Zo7avk)

(5) KONV REARMEOEEE (XYY F—
it GAMIEHE) ICK BT, 16SrRNA/
PCRIEMTH KXY 7/ I\t

(6) KON REBHIERER

(1) Nex KOY IR IGDSSEBEX I T BRAZ

MELn:

Ncx KON DRABLUCHFERTIRIC
2.5%DSS% 1 EEMKI BB ADRIEIC
DWTREF Uz KONV R TIFAER A M
BEIREZROE0%N LT Uh AR TIE
U > KOV TR TIXGERBIC
RFBMEAZEC LR AEOBIENEE T
REBTA MMV DERESH ERUTW,
—ATKOY IR EfEMIELD MY
077 —Y % PSTRIBELUTILT b, IL6%
EDEAZANECE FAERE FENR
MofeZELDNex KON RD&E R M
ICBFBTA N1V EEBEICIFER ISR
EEZ BN, £ Nex KOV'JJXH%"‘:?*
R TIENNOSE A MR DEMA TS
nBERBIcEWTEHN NOSEE@%EEE
NHFERD2~3FITEIMLTW o —AT
INOSHE L UVeNOSEHDHKIRIFEF LRI
BRUTEIEIah o e,

(2) Ncx KOV RIGE £ HREE/ND PO

g2E:

DSSEXRETFTIICEWVWTNex KOV
RIETO0ORDEERTMEEFRDHCELD
BE ERMEBEN\UFOEENRBI NI,
TRiAREEESICBEETZYV/INUELT
E-Cadherin®O#H %z REEBEEH IO
DIRYVETHRTLIEEZBKOYIRIC
BWTETLTW . TS IBEERELS
ELT Wz, Fo. KO U ZITNNOSEEH
THBLNPAZHZR S UL 2BE LR
FEDE-CadoherinDRR IFEFERERAUL
NJVICEE UTco—A TINOSHEAITH 2
1400w EIC K> TIKEIEDZBH SR
WZELDBERBRAEKDNOICKD EEZHf
BIE-CadherinBIRMMETLTWREEZS
N, £KOBE LREM=-~tOFOY Y
MARTEEINBERDONOICIDEAD =M
OfbpEc DffEEENRE I NI,

(3) Ncx KOY U RIC&IFBDysbiosis:

Ncx KON T7RADDSSIBXIFhFT1Y
VOBREICEIDRETZIELIDBERME
DESICDVWTHRE Ul BEEICELD
Nex KON DR ICEWTIEY vy F—5F
HTREILI2EEBRIEROIO=—#
PEHEARDIO~100FICEBMLTNSZ

ENASMICIE > Too — A TCGAMIBHEICE
WTHB I RERIEEOIO=—IF
FER -KOVITREDLENRM 2Tz, RIC
16SrRNA/PCRIRICK DT LIzE T3,
Enterobacteriaceaeh*KOIZEH W TIEIML
TWBZENHESIER Do IBICXY T/
LEEITICE > THZDEMIFFRSH S Nex
KO~ Z 5l E 2 lddysbiosisDIREET
HBIENESMNER> T,

(4) Ncx KOV I RBERMEICEITBNorV (+)
EREEREOEM:
IBREERIOH BE Tl nitric oxide
reductase (norV) Ic& DB RIGE KIE
N2EIERETVATPZER L. BERE
BT TEBEITZEDONHZD.35ICInED
HiF.Y/A77—YICERSINTHYI/O
77—VHEEONOIKL>TREERES
[FraWeoh SSICIBIEL. FEB ICRRR M
THIIENMBEINTND NI REFE %
BAWT norVELGFICOWTHANRcET S,
Ncx-KODZ K DEEH nor VEBIZ F =D
BREENEMLTVWSZENESHERS
feo RITRBMEIC DO WS 2B T. 5
ERIYY ZHEHB LU Nex KOV ZHED
EEEZZTNZNHERTIRICEBELDSS
lC&DIBAZFHE LIz Nex KOYYRHE¥E
HBEEBEUEERCEVWTEERDPT
FINLDEEICRH SN Disease activity
indexDBLARBH SN CNESDIER K
DNcx KON IZBEICEWTIINOD R ~
LAICREBINDZElCEDNorVEEZF%
BOLORBEREREDRWVEBAMENEML
DysbiosisDiRREE 7B Z ENRB I T,

(5) Ncx KOV REGE TIFIFERERIB DR
5ns:

Ncx KON ZABEICHIT 2R R R MiE
[CDWCFACSTHEMT UTco / S TILIR DELL
AES THIRE. Bfifa 7y MaEITIFE
EREKOTIFENROSNED > lce—TF
KOV ZDHIREEEICE WTEHERICL
NIFBRERMEIM U TWSZ ED RS N
ZDIEEIFRIERT R DR W4ES DEEIC
BVWTHROSNT RICIHBERRICE TS
TANIAY - TEDAVDFEIRZPCRTER
U KOXR T RBEICHEWLWTILE mRNA
DEBEHINFERDT10~20FICEMLTUL
Teo
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RERTIE NESICHENVESRERIEDE
TORERGOBIENRD S, 2SO
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N2, ZORAD—DOE LT IMERICESHRD
BHEBICE > TREADF1—TCD4 TR
DEHENRAD T B ENE TN EE. K
MDCD4 THERE 7 —IL DAL FIRRLBE I
FoT—EEEEINAXEY—CD4 THiRZIC
EARF—TCD4 THIRZENRI TH BN IIKGIT
5+ 44—7CD4 THIFERHANCLDERECDS T
7 —ILOEEEZHEFT DI AT —
CD4 THEfaM FURRIEIE RSB E M8 TE
kDML, REDCD4 THIRET—ILOMERK
MXEU—CD4 THIRREBMANESTRNT %00
F DX SBRIMEBICHEWEINT ZXEY—CD4
THEO—EOEF . REEMEY A M1 ViRE
DFREERFZERICELT ZEEH (SASP) 2
BUDAPECREREREDFEBORIAE - &
BICEb->TWBZEMEBEINTVS . INET
DEBEICETZMERTIE. REMEZHO
[CEBITMITONTE . U L. REEE EREZE
MEEZANO—THEICL>TEBRINTED,
INSOMBEBEEERNREIATLDESR
HHBICEETHDIEEZISND Mo T INE
(TS g s A ~O—iligDmiEREMEE
ERDERN REZE ML LVZOEERED
REERICED>TWREEZ SN, REHRE
EZANO—VifOMEBMBEIERON FHE
FREADY, RERDENHREZIHSNCTZ5XT
BETHD.

BLE. INETIRTZYIARIF VKRR
F(ANGPTL) 773IU—02FD12TH3
ANGPTL2H, Z0EEHEEE U TRBUET
Uy %FEY B ETHRLIBAR - AN
2 LB MABMOEBEEEEL BBOERE EH
BIBboTWRIE, — A BFHINARANL X
ICE>TANGPTL2D AN 8N LB R IGE &
BolciERVIEMAENERINDIETARA
PHREBYETY I DEU BEEIChERT S
REEHIE. BB IEEBORE ER. EN
APDADRE - EEBORE. S5ICEE DY
FEOECRERBDORE ERICED>TL
B EEPASMT U, o, F&IE ANGPTL2
LB HEBOEREMEMHFICREADLI D FHEEL
T.ANGPTL2[FHEENZRETH DIV T
> a5B81%NULT.DRaciEM LI L2 4R

DEEEEDIRE. QNFxkBEN U R AERRIKTE
1#E1b.®@p38 MAPK /X KUwoZX50O70
T7—EREOEEICLZHREAEEDS
BREEZS|ISRIIIEZPESMNCLTE S
52 B ANGPTL2O = AAE LCBHfE™
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FicBbaIEnREI NI,
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4922 ET HIFCEC REERDREER
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HHEIAANGPTL2Z 2 EICKIAT 22 &, O
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U<IFANngptl2 KON DR ICAZ—T v EmeT
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DEHREREUFERS UIEANgptI2
KOX™RIZHAR S L < [dAngptl2 KO
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HEMEEED U< ER O—T#lfgaEoWn
THDOANGPTL2O BEEI A RKIEICH S LTS
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B TICEEL. &5 %5HBICFIB Y >/ EiziE
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RNATILT VRSOV /NEITIE.
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HREHENEEAIBVWCEERE U —A.
TR RO BHIFEICIIFERBEZR
B oo TThillRE TIERAMBERICH o feo R
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(ER27FEE~F284E) Analysis of mTORC1 signal-mediated mechanism required for maintenance of thymic microenvironment
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MATSUDA, Satoshi
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REZRDASETHZTHIEIE. IR ICHEWT
TEC L IEEC I ERAT 21O DEEN R ES
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ZLERINTVWSDONRIRTH DB AL EL
ICHESEHEREIGEDITEPES R EEDE
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FBICEST

MRRIEZ AT 2 MR L R A (. AR

EEMA(cTEC) L MBRBEE Az (mTEC) I
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TE—IC.mTORCI VT FILDREHCTEC:
MTECOIEE P ML IRBEIC BA RIFTH
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VIFIDEBICL>THRETEINED.
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mTORC1>7FIL),
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(Hoshii et al., PNAS.111, 3805 (2014)).
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VEALENAZEHHSENS. p70SE6KDY
VEALRREZTAND EEDIC, pT70SEKDIF
ML DIEIRTHBS6DF D VEALIRRE(IC
DVTHREIZMA S,

WEZERR

(1)

mTEC/cTEC ratio
o =4 N © & a o

59|
N

X3

FORRIRAE D2 F S DRERR

BIER ERZMRBEDOMTORCT I FILDH%
BHENICRKI DD BIEHRED
Ao~ iRz RE UizRaptor-ERT2Y 7 (T
FERYIAOBHEZBEL. WML
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