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factor for increasing the bone volume in DCIR-deficient mice. %5 43 [A] H ARG pa sy « it
2. ENIRESERS AR, 2014 45 12 A 10-12 H (HEERR)

MASANORI Murayama, Shigeru Kakuta, Shinobu Saijo, Yoichiro Iwakura/# 43 [f] H ARG 55
ST AE 22 1 ST RUHS E B A G BT 5UER HT)/2014 4E 12 H 10(K)-12(&)/ D HEFE F « R A 2 —F
#

Aoi Akitsu, Shigeru Kakuta, Shinobu Saijo, Yoichiro Iwakura. IL-1 receptor antagonist-deficient mice

develop autoimmune arthritis due to an intrinsic defect in IL-17-producing gammadelta T cells. 5 43
B A RS vt s, [ENOR A ERRAAE. 2014 42 12 A 10-12 H. (D EE#ER)
Tomonori Kamiya, Ce Tang, Motohiko Kadoki, Yoichiro lwakura. Dectin-1 signaling modifies

colonic microflora by inducing IL-17F-dependent antimicrobial peptide S100A8 expression. #; 43 [A]
A i iE &, ENL AU ERR AR, 2014 45 12 A 10-12 H. (HEH¥ER)

Shimizu K, Nakajima A, Sudo K, Yang L, Mizoroki A, Ikarashi T, Horai R, Kakuta S, Watanabe T,
and Iwakura Y. Interleukin-1 receptor type 2 suppresses collagen-induced arthritis by inhibiting
interleukin-1 signal on macrophages. #f 43 [a] H ARSu)& P it 2. [ENL Al E RS AR, 2014 4
12 A 10-12 H. (HEA¥E)

Ce Tang, Tomonori Kamiya, Yang Liu, Motohiko Kadoki and Yoichiro Iwakura. Inhibition of Dectin-1

signaling ameliorates colitis by inducing Lactobacillus-mediated regulatory T cell expansion in the
intestine. 25 43 [ | ARSoE A Pl RS, [EN T EIBRAE. 2014 4F 12 A 10-12 H. (M EAJER)
M, UV, FSORT. RESOL. BRERWIE., ERVE—RMHIRICRIL 7 F U E K
Dendritic Cell ImmunoReceptor (DCIR) & IFN-giZ J 2 B AC#HIE, #5181 [0l HIAAEW A E14
FASEERERFTT OO S, 2014412 A 6 H (MEEXRE)

M, URERVE. FSORT. RESOEI. BREWIE. BRTE—RS. Mt C BL s F U
K DCIR (T & % IFN-gZ I L7 B REHIEERE S 79 RIAARS 2 —Txm - YA b A
ORI EE S ACHEE KR E R KRR T T T AR —)L, 2014 4 6 A 1920 B (KA
Z—FEFK)

WEERFN R, FUAGHYE. BETF. REIE. WEWIE, A8 AR DCIR KIE~ U A TRH 5
AIZE BN A T = X L OfEW]. 2 61 [l H KRB e, ko X va v
—, 201445 H 15-17 H (RA ¥ —%#)

DARSE T WA, STARREE T A ATE—BR. U ERL KA Ay R R T 52 B Eh A A
TEERRIZ R T Dl fn WA~ U ARIZ OV TC. 5 61 [l H AREREMWFER S, FLig=a X
vvarkyZ— 201445 A 15-17 B ((RA X —%53K)

FHLIEZR, 4 B, & EER, ARIET. EIRA, SRE—B/EE ) v~ FE7MIIBIT D
CTRP3 D& EN O fg#TIE 61 [0 B R FEREW TS /FFHE plel/fLia X v a vk
— (Ab¥gEALIETT) /2014455 H 15 0 (K) -17 B (d) /O8E%E

FRHEEZE, MK, A, SATE—B, FBRIBRET L Rag2”llim’~ 7 2% ILC3 HHfaH
$IL-17A DIFRRERRRICEE 2 & E 2 - LT\ 5. 5 61 [0l A REBREMW S, FLiR= X
vvatok s X — 201445 H. (DEARR)

R, MR . AR B KRB RSEE. IRE B, A8 ¥ —BE. Dectin-l >
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FNERNT D~ U ARGERIEOIHN X 25870 R BIRRIEB TS, 26 61 [0 H AR FEEREY) 7
& iR Ry a2 — 2014 4E 5 L (DEERE)

FRIUTEZR, A EE, S EERK, ARSE ENE, ARERYBEE Y v~ FET BT D
CTRP3 DOEEI DT/ " [MIHLE K « BB R EMER AT AR Y b Y — NEE
£ p17/HE RFHEITZER DA 1 B (KSR < I1EHT) /2014 4E3 A 28 H (&) /HEEZEE -
RA L —FEK

M, saAREEE, fex AKRFN, HA-REEAR, BISRAL A&, FREEZE, WLE, A
Wi, MAIER . AR, BB, EREF AT RAZHWEILUILLT Y 7 2 U —8EF
DRFER Y — TR T H5%E]. FH156[0] H ARBRE TP s, R, R 2013.9.21
FAJRATES . VEKRRIR, BREEE Atk B, PUSHIF. SR, ARIE, ARIEHE,
AR, SRR, K. BB FKE~ Y 2% AWZIL-10 A OFEIR 1 OB EERET.
515600 0 AREREE P i oy, I ROR, IR 2013.9.21

WEERENR], BV, BORTE. REMUE. SEWIE, ABTE—RB.DCIR K~ T A& W
C BV 7 F U2 R X D E RS i O fF .28 60 [l H AEBRBEMW e, S <IXE
graiEdy. 2 <X, 2013.5.15

HAKHRK, AL, EEARBEEZ, FRkE, TR S8 X —rfFr—1%
BR 2T R~ U R ZBT 527 —5 UiFE R OME. ZE60E] H ALBREIWY T2k,
S IXEBESES. o <X, 2013.5.15.

FRILIEA, KR, SR —BL. B 7= 2l iR HIB K - CTRP6 D BEE U w7~ F 1Tk 3 5 1R HE I H
B — A B K7 BB R AR ERP ST A Y N U — b BERRL R, T3, 2013.4.5
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1.

IO VAR T NEER

[E B The 44" Annual Meeting of the Japanese Society for Immunology (JSI), Nov.18-20,
2015, Sapporo

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

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

RISP 2015: Cytokine regulation in T dependent and independent allergic responses. Jun 12-17, 2015,
Yokohama

France-Japan Immunology meeting : Role of T follicular helper cells in influenza virus protection
October 22 and 23, 2014 Cassis, France

DRFG IMMUNOLOGY SEMINAR :Influenza virus vaccination effectively induces the protective
antibody response independent on germinal centers  Sep.12, 2014 Berlin, German

The 2st. International Immunological Memory and Vaccine Forum ” Notch regulates reciprocal
expression of CCR7 versus CXCR5 to control central memory T cell generation” Aug. 24-25, 2014 La
Jolla, San Diego, CA USA

Tsinghua University IMMUNOLOGY SEMINAR Cytokine regulation of antibody responses in
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influenza virus infection. May 12, 2014, Beijing

10. Shanghai Immunodermatology Forum 2014 Understanding a role of cytokine signaling in
homeostatic skin regulation, May 10, 2014, Shanghai

11. The 86™ Annual Meeting of the Biochemistry International session “Molecualr Mechanism of Immune
Responses” Sep.11-13,2013, Yokohama

12. Tfh Gordon Conference, “Cytokine regulation in T follicular helper (Trn) cells” July 21-26, 2013,
Hong Kong

13. International Workshop of Kyoto T cell Conference 2013. “Roles of follicular helper T (TFH) cells in
antibody based protective immunity against influenza virus.”June 3-7, 2013, Kyoto

14. 21th Macrophage International Symposium/ interferon cytokine meeting “Roles of follicular helper T
(TFH) cells in antibody based protective immunity against influenza virus.” March. 20-21, 2013
Tokyo

15. The 1st. International Immunological Memory and Vaccine Forum “Role of Notch signal in the
generation of follicular helper T cells (Trn) and memory T cell” Jan. 29, 2013 Tokyo

[l PN

16. BREMNEGEEIT— [TULAF—IZB2AMER U o/ BRO%E]) 2015429 A 15 A JE
E'%jt% B

17. %5 80 VA FUA v « f X —T 2% T ULAFX—MSIERIEICEBIT 5 H RGN
‘//ﬂ?‘/‘?A 20057 H 17 H WL

18.  WUEDURRERIZES Rl TR g OE & JIEOHIME) 200547 H 11 A (+) ¥
7T 0NV AFREEH mE

19. R RFARFPE ~NVANAL AP A = ZW5ER P I — 201547 H10H 18R

20. B4 HART LILF—E2RR2MRE VR Y UL 19 [ - T LA —RBOIRREDO -
D = A M - AFHEREEERIZ BT DR AR < A Ml - PR R~ T AU R T A
OIEF LA NI A pEARE 201545 A28 H 77 KU U ART AHE  EEEE S
T R

21, FOAEAART LAF—FR2iRE Y UARY Y A3 [REREOHREL ARGE] 5K
T E4BP4 L HARY U NERIC K D7 VLR —PEKGERIEDOHIE 201545 26 H 77 F
TV ART VA BRSNS JOR

22. SCIENCE in Shinagawa $:5llé# [7 L X —MES0ERIEIC T 5 HRMEHN] 2015 4F 4
H18 R =7 74l (FV—rv4 ) HR

23, EmEREIEAT b MREETAMEE X — BMERZR TRES R T L 07
VT RGO 4y 1 HAE 2014 57 A 12 B BPHSREEOGER BFH

24, WI9EYA MOA v A H =Tz VRV T AQL) T l//vﬂe‘#-uﬁﬁﬁ A
AT I BRI E T F 2 T LR —HIIZ K D T LV —PEGE RIEOFE 2014
6 71920 B dERESEE FLIR

25. FORRNTIATA - TULAFXF—Vagr bl — GHEERETFTTF 2T 0~ —Hifalc
57 LXK —MERGERIEOHIE 20141 H24H x> 7V « 7 FTIVHK

26. fbifBf KIKUCHI A A& I — A 7N W T DHURREAE A 1 =X 5 2013 4 10
H 25 B Acibf SgHUEESERT  REAR

27. PEEEFRIRT H-WNERFEEERGERE BRSO L N—T Mg & GURsEASIE 2013 4 9
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30.

H25H FEEERKYE /A

55 45 [a] H AEREE(L iR e - PN S BHRIEICBIT 5 IL-10 @& &2 ofilf# 2013 4F
THI18A~19H REFIHFRT L H

%57 BIEHARY U~ TR - FNES BEMEHER Y1 rhAr Lo r T EE
20134F4 H 180 UEBEIFRSAE  mUER

EEIEIRY A = AFy T HIEA T RAF T THUKIZE ZTHOL BNAEDN?
ZLTUZF v~ 2013421 165-17TH v —HAvarXrvarkwr 2 —glk
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1.

Daisuke Kitamura: IL-9 as a positive regulator of memory B cells. The 3rd Symposium of International

Immunological Memory and Vaccine Forum (IIMVF). Berlin, Germany, October 30 - 31, 2015.
Daisuke Kitamura: BLNK-knockout mice as a model of allergic diseases. International Symposium of
the Center for Animal Disease Models 2015. Gakushikaikan, Tokyo, July 21, 2015.

Daisuke Kitamura: Molecular mechanisms for the development of B-cell memory. The 2nd Symposium

of International Immunological Memory and Vaccine Forum. La Jolla, USA, August 25-26, 2014.
Daisuke Kitamura, Kei Haniuda, Saori Fukao, Mika Inada, Shu Horiuchi, Shogo Takatsuka, Tatsuya

Moutai, Takuya Nojima: Molecular mechanisms for memory B-cell development and function. 15th
International Congress of Immunology. Milan, Italy, August 22-27, 2013.

ENFR

5.

10.

11.

12.

TG S, mEAE . LA KA Free fatty acid receptor 2 (2 X % BHIIE @ 5 5% i
B o fiE AT SE38IEl AR FAEMTRES, M. 20154123 H.

Saori Fukao, Kei Haniuda, Daisuke Kitamura: A new primary B cell culture system that can induce
somatic hypermutation of immunoglobulin genes. Z544[n] H Ao 22 S, FLig=a o v
3 k& —, 2015411 H20H.

Ryushin Mizuta, Daisuke Kitamura: Serum DNase y secreted from macrophage cooperates with DNase
I in accelerating chromatin and nuclear breakdown of necrotic cells. ZF44[a] H A Ga 22 2 e 4
fLig= o R v a vt ¥ —, 2016411 19H.

Daisuke Kitamura, Shogo Takatsuka, Hiroshi Saruwatari, Hiroyuki Yamada, Saori Fukao, Kei Haniuda:

Regulatory mechanisms for memory B cell generation and function. Z544[8] H AGa i = 2 i dE 25|
fLg=a o R g k¥ —, 20154F11 5 19H.

Shogo Takatsuka, Hiroyuki Yamada, Daisuke Kitamura: A role of IL-9 receptor on B cells in the
T-dependent immune responses. ZH44[0] H ARG PP iiitE S, LR X v g vty —,
20154£11H18H.

Takuya Koike, Kei Haniuda, Shu Horiuchi, Daisuke Kitamura: CD40-regulated differentiation of

memory B cell subsets is independent of isotype and affinity of B-cell antigen receptors. #544[a] H A<
TR NS AU Ry g e #— 20154117 18H
Masahiro Kitabatake, Miho Soma, Tianli Zhang, Takuya Nojima, Daisuke Kitamura, Nobuo Sakaguchi:

JNK' regulatory molecule G5PR induces peritoneal Bla cells into IgG autoantibody-producing
plasmablasts. #543[E] 0 ARfGfE Pl s . REERSAE, 20144:12H 12 1.

Hiroshi Saruwatari, Shogo Takatsuka, Daisuke Kitamura: A role of 1L-9 receptor on B cells in the
T-dependent immune responses. 5543[0] H ARGuiE v PilifE . RANERSSAE, 20144512 11H.
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13. Kei Haniuda, Saori Fukao, Daisuke Kitamura: BLNK regulates IgE B-cell receptor signaling and B-cell
memory formation. £543[R] H RGuE v iiifE s, RABERE AR, 201442124 11H.

14. Takuya Koike, Shu Horiuchi, Daisuke Kitamura: CD40 signaling quantity may determine the fate of
germinal center B cells. 5543[0] 0 ASu 7 v wififie . ERE S, 20144212 10H.

15. Daisuke Kitamura: Molecular requirements for memory B-cell development. ZF42[r] H AS0 5 5255
s, WIEA v &, 20134F12H 13H.

ERESHIERSS
1. Nakano N. Occludin is involved in the motility of epidermal gd T cells. The 6" international
workshop Kyoto T cell Conference, Kyoto, Japan. 2013.6.5

ENF

2. Chiba M. and Nakano N. Analysis of CD11c+ T cells in anti-tumor immune responses. Z544[a] A A 5¢
BRI H FLIR

3. Chiba M and Nakano N. Roles of integrin aX expressed on the T cells infiltrating in tumor tissues.
#525[FKyoto T cell conference  5H #U#R

4. Michihiro Yano, Hiroshi Takizawa and Naoko Nakano Occludin-dependent migration of epidermal
gdT cells leads to activation of allergen specific immune responses. #543[0] H A2 12H 5D

5. Megumi Chiba and Naoko Nakano Analysis of tumor microenvironment based on CD4 T cell
infiltration.  Z543[E] H AR%JE 52 12H HUAR

6.  Hiroshi Takizawa and Naoko Nakano Roles of epidermal gdT ells in the production of 1gG2c
against a putative tumor antigen.  #543[a] H A4 127 5

7. Yutaro Oki, Michihiro Yano and Naoko Nakano Roles of occludin expressed in activated epidermal
gdT cells. ZB42[A] H AGGE 2, HiEA v, TH, 2013.12.12.

8.  Hiroshi Takizawa, Megumi Chiba and Naoko Nakano. Induction of a neo-self antigen in stressed
epidermis leads to antigen-specific 1gG2c production. #542[E] H AGafe52ey . FaR A v, T,
2013.12.11.

/NI A=

1. H. Kozono, T. Miyabe, Y. Kozono and Y.C. Sasaki: X-Ray Single Molecule Tracking Reveal Motions
of Peptides in the Binding Groove of MHC 1l Regulated by DM. Experimental Biology2015 (ASBMB)
Boston Convention & Exhibition Center, Boston MA, 201543 H28H ~4H1H Oral in a
symposium

2. Kozono,Y., Tanizawa,R., Ishido,S., Kanagawa,O., Kozono,H. Ubiquitin ligase MARCH 1 involves

peptide discrimination for MHC 1l complex. 15th International Congress of Immunology, Milan, Itary,
2013.8.23.

ENFER
3. Toshihiro Miyabe, Kohsuke Kasadera, Yufuku Matsushita, Yuko Kozono, Hiroshi Sekiguchi, Keigo
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Ikezaki, Haruo Kozono, Yuji Sasaki: Dynamical X-Ray single molecule observations of the molecular
recognition process in major histocompatibility complex molecule. Biophysical Society 59th Annual
Meeting, Baltimore, Maryland, Baltimore convention center 201542 7H ~11H

BRI, AESEEIT. AR, NER . BIR R, wuR =S ADE A e R
XBRL 7 FIBBNEE AW T RE o A7 K2 5 Rk EhRBFHA 55280 B AU 7 a4
EWFHA AR VR A 201541 100 -12H

BRI ARSI AR TR DR BRI ks E xRk, /0B S 0 DM
defines motions of peptide/MHC complex for peptide exchange #552[0] H A=W FE 2 AL
o X varkr¥— 201449H25H ~27H

IINTHE S
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1.

Ohtsuka, S., Ogwa, S., and Abe, R. Differential effects of MEK/ERK signaling pathway on the clonal
expansion of effector CD4" T cells. Keystone symposia, Snowbird Resort, Snowbird, Utah, USA Mar.
29 - Apl. 3, 2015

Toyoshima, S., Obata, Y., Wakamatsu, E., Ogawa, S., and Abe, R. Mast cell differentiateon is operated
by a T cell response. The 2014 meeting of the International Cytokine & Interferon Society, Melbourne,
Australia, Oct.26-29, 2014

Ohtsuka, S., Ogawa, S., and Abe, R. Dual effects of ERK on the clonal expansion of antigen specific
CD4+ T cells. The 53" Midwinter Conference of Immunologists at Asilomar, Asilomar CA, USA, 2014
Jan. 255-28

ENF

4.

10.

Ogawa, S., Watanabe, S., Wakamatsu, E., Ohtsuka, S., and Abe, R.  Differential roles of CD28
YMNM and PYAP motifs in acute GVHD induction. The 44rd Annual Meeting of the Japanese
society of Immunology, Sapporo Convention Center, Japan, Nov 18-20, 2015

Ohtsuka, S., Watanabe, S., Ogawa, S., and Abe, R. MEK/ERK signaling negatively regulates cell
cycle progression of effector T cells following an excessive antigenic stimulation. The 44rd Annual
Meeting of the Japanese society of Immunology, Sapporo Convention Center, Japan, Nov 18-20, 2015
Wakamatsu, E., Oomori, H., Ogawa, S., and Abe, R. CD28 makes different impacts on thymus- and
peripherally-derived regulatory T cell for their maintenance. The 44rd Annual Meeting of the
Japanese society of Immunology, Sapporo Convention Center, Japan, Nov 18-20, 2015

Omori. H., Wakamatsu, E., Kawano, A., Tabata, Y., Ogawa, S., and Abe, R. CD28 co-stimulation is
dispensable for the development of peripherally-derived regulatory T cells. The 44rd Annual Meeting
of the Japanese society of Immunology, Sapporo Convention Center, Japan, Nov 18-20, 2015
Toyoshima, S., Wakamatsu, E., Obata, Y., Ogawa, S., and Abe, R. Activated T cells control
pathogenic mast cells under allergic conditions. The 44rd Annual Meeting of the Japanese society of
Immunology, Sapporo Convention Center, Japan, Nov 18-20, 2015

DARSEF. WAL, SERG . ANIMEF, ZE R ERVE—R. HUER R A E R A
FeFTE MREET e X2 — ORI, 5 26 [ AARFEREM SRS, ET LY, 2015
#5H 28 A~30 H

Ohtsuka, S., Ogawa, S., and Abe, R. MEK/ERK signaling pathway has differential effects on effector
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

T cell clonal expansion depended on the strength of antigenic stimulation. 25th Kyoto T Cell
Conference, May 15-16, 2015

Wakamatsu, E., Omori, H., Akieda, Y., Ogawa, S., and Abe, R. Role of CD28 co-stimulation in the
homeostasis of peripherally derived regulatory T cells. 25th Kyoto T Cell Conference, May 15-16,
2015

Yonezawa T., Oda A., Kurata, R., Kubo S., Ogawa, S., and Ilwakura, Y. Pronuclear injection of
circular plamids expressing hCas9 and gRNA generates mutant mice in genes involved in immune
responses. The 43rd Annual Meeting of the Japanese society of Immunology, Kyoto, Japan, Dec
10-12, 2014

Akieda, Y., Wakamatsu, E., Ogawa, S., Ohmori, H., Watanabe, S., and Abe, R. A deficiency of Treg
cells enhances migration of Th2-driving dermal DCs to lymph nodes in a chronic GVHD model. The
43rd Annual Meeting of the Japanese society of Immunology, Kyoto, Japan, Dec 10-12, 2014
Wakamatsu, E., Akieda, Y., Ohmori, H., Shibata, M., Ogawa, S., and Abe, R.  Control of the
maintenance of peripherally derived regulartory T cells by CD28 costimulation. The 43rd Annual
Meeting of the Japanese society of Immunology, Kyoto, Japan, Dec 10-12, 2014

Toyoshima, S., Obata, Y., Wakamatsu, E., Ogawa, S., and Abe, R. Mast cell differentiation in
response to T cells under allergic conditions. The 43rd Annual Meeting of the Japanese society of
Immunology, Kyoto, Japan, Dec 10-12, 2014

Ogawa, S., Akieda, Y., Sano, S., Ohtsuka, S., Wakamatsu, E., Watanabe, S., and Abe, R.  Differential
requirement for CD28 cytoplasmic motifs in acute GVHD induction. The 43rd Annual Meeting of the
Japanese society of Immunology, Kyoto, Japan, Dec 10-12, 2014

Sano, S., kaibe, S., Ohtsuka, S., Ogawa, S., and Abe, R. The role of Y216 in the cytoplasmic tail of
CD28 on T cell function.  The 43rd Annual Meeting of the Japanese society of Immunology, Kyoto,
Japan, Dec 10-12, 2014

Ohtsuka, S., Hiruta, T., Watanabe, S., Ogawa, S., and Abe, R. Dual effects of the ERK signaling
pathway on clonal expansion of antigen-specific CD4" T cells. The 43rd Annual Meeting of the
Japanese society of Immunology, Kyoto, Japan, Dec 10-12, 2014

ERAFIE, A R, HEPTEEE, AR, & O, WEEh, WIETER, RN,
DNIMESE, ks 35, 22 B, W iR, #HRE DA T SRR
{E(BNCT) & S RiE D OF AR 2 ZEREITSE,  RUER R 247 SEBR AT REFIAT7E 2 (2014 4E 9
29 H-30 H  KR)

RN, MEAGRS, ANIMEY:, 2R, A A MEAEE T M TSR AE R et E 295 O iE 4 Ik
ET 5, 42 [\ HARERGEFSRS (201449 A 25 A-27 H, HR)

Ohtsuka, S., Ogawa, S., and Abe, R. Distinctive signaling events following antigen presentation by
CD4* T cells. 24th Kyoto T Cell Conference, May 16-17, 2014

Sano S., Yoshida N., Shigeta M., Ohtsuka S., Ogawa S., Abe R. The role of Y216 in the cytoplasmic
tail of CD28 in CD28-mediated costimulation. Annual Meeting of The Japanese Society for
Immunology, 2013, Makuhari Messe, Chiba, 2013 Dec.11-13

Ogawa, S., Yoshida, N., Sano, S., Ohtsuka, S., Nakamura, T., Akieda, Y., Watanabe, S., and Abe, R.
Differential requirement for CD28 cytoplasmic motifs in T cell responses. Annual Meeting of The
Japanese Society for Immunology, 2013, Makuhari Messe, Chiba, 2013 Dec.11-13

Ohtsuka, S., lida, M., Yoshida, N., Hiruta, T., Hayashi, S., Watanabe, S., Ogawa, S., and Abe, R. Dual
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25.

26.

27.

28.

29.

effects of the ERK pathway on the clonal expansion of antigen specific CD4+ T cells. Annual Meeting
of The Japanese Society for Immunology, 2013, Makuhari Messe, Chiba, 2013 Dec.11-13

Nakamura, T., Akieda, Y., Ogawa, S., Watanabe, S., Wakamatsu, E., and Abe, R. The behavior of
cytokines determines the cGVHD phenotype. Annual Meeting of The Japanese Society for
Immunology, 2013, Makuhari Messe, Chiba, 2013 Dec.11-13

Akieda, Y., Nakamura, T., Wakamatsu, E., Ogawa, S., Watanabe, S., and Abe, R. The condition of
host CD4+Cd25+ regulatory T cells determines the phenotype of chronic Graft-versus-Host Disease.
Annual Meeting of The Japanese Society for Immunology, 2013, Makuhari Messe, Chiba, 2013
Dec.11-13

Shibata, M., Tashiro, VY., Suzuki, T., Ogawa, S., Wakamatsu, E., and Abe, R. Mechanism of the break
in donor-specific tolerance induced by mixed hematopoietic chimerism.  Annual Meeting of The
Japanese Society for Immunology, 2013, Makuhari Messe, Chiba, 2013 Dec.11-13

lida, M., Ohtsuka,S., Ogawa,S., Watanabe, S., Abe,R.: Antigen specific CD4+ T cell responses caused
by T-T interaction. %5 10 [a] DIA HAF 2 HE TFT 7yyva/dyve WA BI)  Tokyo, Japan 2013
Nov.6~8

Ohtsuka, S., Ogawa, S., and Abe, R. Dual effects of ERK pathway on the clonal expansion of antigen
specific CD4+ T cells. The 6th International Workshop of Kyoto T cell Conference 2013,
Shiran-Kaikan, Kyoto University, Kyoto, 2013 June.3-7
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1.

[N

S8

6.

Mitsutoshi Tsukimoto, The role of purinergic signaling in cellular response to ionizing irradiation, 4th
International Postgraduate Conference on Pharmaceutical Sciences 2016 (iPoPS2016), 3 IR 8F [ i
FORUERL R 2016 42 2 H 27-28 H (FAFF# 1)

Keisuke Tanamachi, Keisuke Nishino, Natsuki Mori, Toshihiro Suzuki, Sei-ichi Tanuma, Ryo Abe, and

Mitsutoshi Tsukimoto, 4th International Postgraduate Conference on Pharmaceutical Sciences 2016
(iPoPS2016), THEULEF M HURPHRL KT 2016 4F 2 A 27-28 H

Yuki Ninomiya, Seiichi Tanuma, Mitsutoshi Tsukimoto, Effect of P2Y11 receptor antagonist on sepsis
model, 4th International Postgraduate Conference on Pharmaceutical Sciences 2016 (iPoPS2016), T
BT BORUCEERL R 2016 4F 2 H 27-28 H

Mitsutoshi Tsukimoto, Akihiro Kitami, Yasuhiro Ohshima, Takujiro Homma, Akina Suzuki,

Munetoshi Maeda, Noriko Usami, Katsumi Kobayashi, Shuji Kojima, Biphasic ATP release through
two different pathways after X-ray microbeam irradiation, &5 12 [F]~ A 7 1 & — A il o H s 25 [ B
U—27 v a vy (IWM2015) |, @ RESE = x L ¥ —ifstt o ¥ — (@I RSCE ™) 2015
HF5H30H~6H1H

Mitsutoshi Tsukimoto, Keisuke Nishino, Keisuke Tanamachi, Naoko Nishimaki, Shuji Kojima, A role
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TEHNALOFE, BIOTEDA LDy T MO JRFT~DilEdE &y T M) 5 Ol
®72 IL-17 PEAE, &9 2HHOMR O WFREIC K-> CRERNGI SR b 2 &0
ool (K1), SFEEDOMIEMIIT K D72 B RIIE A =X L%, Hiz/
TREERRF IR Db D EE 2 Hivd, BIfEIL, IL-1Ra KIBIZ X% CD4A* T e dTE (L
AT =X RO THRT 2T > T D,

B, 2 E TIE Clgtnf6 DAL T Y T 5 CTRP6 DSHHLOMIREE 1R ol
IR T ChHDHHF4E2HEH L7 (Murayama et al., Nat. Commun., 2015), BIEi% %25 LT
Y UABIOEE Y U~ FEFICBNTRANTUE L TB Y| Clgtnf6 R~ U X|Z=a 7

B2 CTRP6 IIHi{AH R ORI DORIGEHET 5

CTRP6 1ZHiREE —RBEIEMAL ORI OSE TH D C3(H200 & B DA EHET S Z
CAT & o T MRS R EMET 2 2 &M L. C3a. C3b. MAC 72 LI XD RIED
FHEEIET D,

— MBI R AN LT b T A, Clgtnf6 K~ 7 A TR SR M 72 5 —



I, Clgtnf6 iBFIREEL~ U A T2~ 2 2R L7 (KM2), £72, CTRP6 %
KXk =o A TIIEHEHRNERm CE/=Z 6, CTRP6 28T LW RER L LTI
LHHFEERALTND, £7-, CTRP6 HMEHHIRIZIT T ZRMEMLIECHERC B 57
HZEEMHNILTEY, CTRP6 1K DHINEBOERR S HOREERIFITRRE S L
THYHMATH FETH D,

C WL I F UKL, RIRIRD N2 — UG R & UTHRE L. BRSO e b
ENCHEERRBNZR T ENMON TV D, Fx X CRL 7 F 2B D 5 B Dectin-1
L Dectin2 DU B KRB IAA Y kPa~vrFrThiEEHALMIL, ZhbDE
LR~ T AFEEICH G TH D Z L 20 52 LT (Saijo et al., Nat. Immunol.,
2007; Saijo et al., Immunity, 2010), AFEE FEHIIB I NAH U NEOIOMEE, a7
REDREMIZEZ S EEN, Dectin-l OFBBINGE TCRONTZFND, BHERZIZKTD
Dectin-1 OFBEE R LTz, MBEMERBROET L THD, TFA T UHiEDSIHIC L
LRBREFELIZE Z A, Dectin-1 X~ 7 ALk L 72 5954 A L7 (Tang et al.,
Cell Host & Microbe, 2015), Z Ui, Dectin-1 3 7 /L 23R E O RSN FLER KL B O 15l &
HHT2HETF RORBAEFEST D 2 LIk - T, KRIGKEE A /F7E T D HliErE

3. WBWNAREE & W5 fass O FR AAE HIRERE

WEBNTIEXEYD T D B 7l 12 k- T Dectin-1 NEHAL S FLETF ROMELNL S,
ZO=, ILEERE O 1 TH D Lactobacillus murinus OEEFEITINH S5, Lo L. Dectin-1
ZREESHT0 | Dectin-l OERTHL T IV U EBRLGEAIE. SLEAST T ROFEL
PN S A, T OFER, L. murinus OEFEINENIMEER SV D, L murinus (ZRIEIHIED Treg
MO b ZHETH N TEDHED, ZOYTATIEIT XA T URifET U o A (DSS)
72 ETHE LI IGERIENIHI SN D,

T #iE(Treg) D43k Z 4| L CTH Y . Dectin-1 % K S8 2 & Ml 3 ARER S U Treg 23 H90



T DT DITRIEDIH SN AFERTH HFEN o7, EEEEWFIZ, 2 7 HROKSS T
B NHY (7 2F YY) iFDectin 1 IZxT 57 &= xb&bfﬁﬁb I,V
EEETHFICL ST, FERICKIEZIH CTE2FN MoTe, ZORERNL, FEEHB 7V
T ANIRIEVERGIR B D 7= 72 TBh - iRk L e p R S iz (X 3), BIfEIX, & b &
iﬂ“%): LT, EBICHRE, U7 VX =R ERBO NI EHREFT LTS, £2, #
BARLEHIC L 2 Treg M A B = X LADIKT 2D TN D, —H, EMb B AT AT
75§fuﬁ5)5ﬁ75‘3?)6 EEDBNTWHEHEIZE L, Dectin-1 KTE%’ EIEBEOEMRIZED X S I
BE 52 50 EBRERFNT CTH D, I BT, BERBIIEFREY AT MILEEL RIT
T RREMEN RS SV TH Y | Dectin-1 KR ot %.’)E% & Treg OB EEMET L L X —HE
DIFENZ ED K5 7o 8% RIFT O b EBRZ R > TIRIT 217> T\ 5,

Fex L CRIL 7 F U ZRIKD—2>TH 5 DCIR A, 50 I & AU R Uil 7 s 5
ZEhES 2 2 &L H CARERBORIEZ G 2 Z & 27 LT & 72 (Fujikado et al., Nat.
Med., 2008), F7-. DCIR KIE~ 7 ADMFAE R Z1F 5 BIHITRIE D B IRFIE & & BN
RBOOLNDZ &2 AL, DCIR A EHERFHIEICRSEALET L2 L 2H NI L
(Maruhashi, Kaifu et al., J. Immunol., 2015), ZiL56 OFNTIZ LY CRIL 7 F 52 KK
L2 E e R D, B, S0 R O F PEHERFO B (RETHIAE 72 OAk & 70 AR BRVE )
@;%bé_&%%%#kﬁ@\c@v&%y§EW%%®@%%ﬁ%@$mvx%A@
HIRIZMEATHD EEZHN5, BIE, B FBIO~ U RITHBL UREEN R &I
STWRWCHRIL 7 FUZFIRIZER L, ZNOEETOBGTRE~Y T AZER L, %
WraEd b,



AR RAEREMFRRRS FREFHEIM)

HZRIEE

1. B UNEKILCAHMEDFIEEF & L TDE4BPA/NFIL-3D & &=
BAIXINETOTHIRICESEZ Y TREN G, FEHEE & L THLN LG R 1
E4BP4/NFIL-375 | i 22 0% RO Z L H b T 2@ & 28> 2 & 2 @& L 72 Vature
Immunology 2011), Z D41 %R~ T AL L& 2 A IBENICHFET D
2R TT D DA IR OB L TN, Z D8 AR E 2 D BT Lymphoid
tissue inducer ( LT7 ) OFEAEBIRICEERNH D Z LIZER L TWD T EEZH LM LT,
F 72, E4BP4/NFIL-3DKIIFIMFENIC T oA T 53T AR Y 38k (ILC3) DI T
BEEL R DL LTI TWD Z N0 o T ILCIEY A N A DPEAE T — 2 D
WIZ ko T, TILCL, ILC2, TLC3IZAHHTE %, E4ABPA/NFIL-313AEKM 51 5L TV DHNKSy
BRI 2 BTN A NKGHIE & 3m R 2 FF O TLC1 O A 72 53 TLC2IS % L T 43 ki
BICBWTHEERNYFTHLIEEZWPLNC LT, B 2T 1 v 7 IR NS,
E4BP4/NFIL-31X 120 BHEH 2325 Z &L TTRTOILCY 7 & v b O LREFEE % @izl
HTEBHZ EEWHGMT L= (Cell Report 2015)

® The transcription factor E4BP4 regulates the production of IL -10 and IL-13 in CD4+T cells.
Nat. Immunol. 12(5):450-459, 2011

® Nfil3-independent lineage maintenance and antiviral response of natural killer cells ;
J.Exp.Med. 210:2981-2990, 2013,

® NFIL3 orchestrates the emergence of common helper innate lymphoid cell precursors. Cell
Report 10, 12, 2043-2054, 2015

2. AT YD F UICET BHUIRESFIEHE

T 0 F AN BURFEAE R ORI B D D~ =T M OZEN D, 2 E THRE
\ZREE ST & 72 2 Bl L =T (Th2) MR’ 7 LV —IZB 5 TGl HLiR=° 1gE Bk %
PEARIET D LT HEZ LD, BRI~ L X—T (TFH) MO BEEEZ 52N L
(Immunity 2012), F7=, MHPL~EBITL CRIBED IL-4/11L21 Z2EATE 5L )12k
572 TFH X, SIRP2 DE & @ L 0 IRPLLOTIZE O S b 2 & i Uiz (. Exp. Med. 2014) ,
SOIE T A, R0 B MO TEEGETE T o TFH OTERIC VB & S AR E K F BCL-6 O&E
ZHA SN L TCE 2 (PVAS 2014, J. Exp. Med 2012), TFH [ZIEFLA~EBITT D Z L IC K
S THRIEAZHIET 5 LB X b TE 2D, ZO5EHIEINC BCL-6 23 ED X H 1255
BODIZONTEHHLMNIIR > TWD EIEE 278\ (Mat. Immunol. 2015),

T 7 F ATEGSEICK LTI b AR FEECTH D, FRCBATHE DN TWDH A 7 r>
Y TANADRIEACT 7 F AL MDD A T v VT A )L R T D R RIEE (52
ZEROGHE) 13F80 BV, FEFITIROPRITEMAFHFE CTE 2, FrlZ, F1 7
7 F T b b~ RAERDT [g62 7 7 ADFREPEAEICHFESIN T DI END,
ZDU T ADOFURDOFIMENEH SN TWD, & ZAN, TOEAKF XTIV L NS
NTHRY, BAIZZDOTANAT I F AL > THEIND 1g62 FUIRITIL, Trilfa -


http://www.sciencedirect.com/science/journal/22111247/10/12

PR MR T T D PEAER ERAF LR WEARD O SN D Z EH RNWZ LTS, Ty
AR A TgG2 HUIARDS | IRHIRLZS B2 X 0 HURITHR L TRV E 2 R3Ok LT, T
HERLFEAAFRY ToG2 Hrif I MRS ORI A B 2 2 B EOHUR T - 7. Z D 1g62
PURIXERBFAMETIZH 0 23 & 8872 FEEE2 A T2 Z LK D, . TafllaIE KA
BINCHES LD [gG2 FUiKIX, V 2/ F Ui > THEINS INFy & 1L-21 ZHpEATH 2=
— 77 7% Thl fIIRIZ X - CTHIME S v TNz, (Nat. Immunol. under revision),

® The 3" enhancer CNS2 is a critical regulator of interleukin-4-mediated humoral immunity in
follicular helper T cells.  Immunity. 36(2):188-200, 2012.

® Distinct cellular pathways select germline-encoded and somatically mutated antibodies into
immunological memory. J. Exp. Med. 209(11):2079-2097, 2012.

® Sphingosine-1-phosphate receptor 2 controls follicular helper T cell localization to support
germinal center response. J.Exp.Med. 211(7), 1297-1305, 2014

® Memory B cells contribute to rapid Bcl6 expression of memory Tgq cells Proc. Natl. Acad. Sci.
U.S.A. 111(32):11792-7 2014

® TCF-1 and LEF-1 are new players that help launch the Tey program News & Views, Nature
Immunology, 16(9):900-1, 2015



EF K (EmERZFEHRERD FEVMFHELRM)

WA E

IgE HFiikIZZ < D7 LV —REOFERFIK L L THMONTWD, ik, IgE (T4 1H
ROMIFHFINE T < PE LA T, TAREGYEIC L0 —@\MEICEA I D2, I
BWHIAKER VO TT CICHERAUTICR 2, v 7 AGEERICBNTH, EASR
% 1gE Witk B MfIEIER SO 700, ~ U 2 &% 5 L HURICSUS L7z B MR85 L
T2 IgG ~D Y TAAL » FHfRE T, FMAEGFT 7 X~ (SP) MR A (m)IgG itk o
R B~ & o3 b L %8 o —#613 3212 1gG R o 3 B Al E W 477 75 X~ (LP)
f~E b L, S iiE A2 KT 5, migE Bt B I3 mIgG BrERR L B Hik
NS FAAL y FERTHEAESNDD, EHIZ SP Mild~L b L TIRFLA B L,
mlgE Btk DFifE B Mila<> IgE PEA: LP MilIXIZ & A ETAR S e\ 2 E MR h o T
7o, —H. BET VAKX —ERE TR IgE EAEWEANRSZ VS,
il &0 BT IgE [tk LP Milds Bl S i S Tnwis B 12 6nb, £z, BHH
IgE MEMETH > THHURFREIC LY FHETLIEESCEN T LALF—7 EOBEAICIE
IgE Btk DFilE B MlaN A ET 5 &2 b b,

IEFAEAR T IgE Btk B Ml & 5 L CIRHLLD B IHR LGERRRICIND 5720 D2,
EWHZ DL TUAF—BFIIBNTUIEILT
IgE [5G B Ml 23 pE A S R HINSHER S 405 DT
DNWT, TR AT = R NTIEE A ES Do TV
W, B2 B, B MRS Ay 7 AR B
bbT7HTH =31 TdhbH BLNK Z2KETH~D
ZZHBWT, T MK IS E DRI, HURIC
BEPEO = IgE FUAME RHNZHER; S, mIgE
BEPERRT.G B MifasEin L, IgE FEA LP Mifu<e

migE

mIgE BiiERetlls B MBS e S5 = L& R L, NKpae b4

S 510, BLNK K38~ 7 A0 UHUR T 2 ki % I\ 1“‘;
79 EELIKRBKTZE 292 &5, BLNK XX P > S
B ANTF 74 TF—DEFLEYE LTH ! '
HThsdZ iR, | emErTS<<@n |

In vitro ® B fifats & RE T, IgE ZMHIFEI  pmgpmmmoes s+ EEER
Sz BAllaix, IgG LH~T, HIERY SP Hiflsy



fBE TR M= 2m eI N, £ biE CD19-PI3K-Akt-IRF4 & Syk-BLNK-

p38/INK &9 2 DD 7 F /AR DIEMHALIC L > TIHFEINTWH Z EZH NI LT,
BLNK X~ 7 2@ BififiLin vivo TH in vitro TH SP M ~D k& 7R h— A0

il STz, BLE XY | IgE 2388 L 72 RH0 B filfalZ B8V T JtRIEKFRY 72 BLNK
A LTe v 7 F TR0 N e SP Mila~D b & 7 AR b= X &R L IgE Bt OFLE B

Al & 5N T LP MO FEAZ LI T 24 LTWbh EEx b CIAER, REL, &

T SCER AL )



DNA #8572 LI K D A b L AITMBRIC AR % 7253 T OFBAFHEET 5, SERMIITZ D
Doy 1% 58l U CISMEAL U R 2o filln 2 BBk L Q0 5 BA 72 HIT R MR S A 2 #3595
BT~ 7 AZVERL L CRIEISE Z BT L S AEDNEE & 2 LARTICTE ML 9 2 S e 4 fig
Br L C&To, DA DB LD A2 BT 2 A S EME L T D I DIRE N 6 | #
FEIRBE DN S AL, DS A DOESES B & D% E T, Fix 0 R 5 a3 B 5 LT
W5, & ZTHRIEIE DIEEALD B Il ~ DR O Fi #1228 AT IRAE 9~ 2 Ml & Se ik e
60 FACS & FiVThbi L7,

G EDIEMAE T 2 PINTIRIE T 2 T MO I GEE BRI O~ — 5 — & LT
STV CDlle Z3E T D AMAFAE L BINIZ 2N 5 OMRaATHERT 5 Z Lo
72o CDllc OFEBUL in vitro T T MMM ZHT TCR HLIARSC PMA+ionomycin Z W CHK L CTH
BT X720 o723, Concanavalin A (ConA) T X 0 FFE S iz, IR Z 2 sl S i
D %N > 7 VST D PD-1 08 T AR A AL O R E 2 - T b
25, CDlle Z 3 L7- T Mifald PD-1 ORI MGI STz, ZHHDHER D, ConA 1
TCR & H72 5 2 7P ImER B AL L CDlle OFHEFEL, D> 7 FNLFiT PD-1
DFEBL 2 2 wTREMES RE S Tz, AEA L L7z T Ml o> PD-1 FEBL A4 T & #uid,
PD-1 Tk T HHURIC L D PD-1 70w VIEICED D, & b R ERIE (L FBIC R0 5 5 &
EZoNb, 5% ConA ICE > THEIND VT FTAEHLMNIL, OV 7 FILOEIRK
TEHARIC KD . IR 2RI 5 2 LB FEETH 2 0T 5.






ME RE (AaERFHRAEGIFREFHRBM

WA E

RTF FREFHED MHC O 7B SRS

MARCH T (X MHC IT OMaN G RECBENCED S B3 2 X F L U —ETh D, Fx ik
GRS EDOKE SOEVATF R/MIC EBEKD type-A X0 type-B DR~ 2t &
EDZLEDFHTHDLDOTIERVWNERE L., ZOMETIZZ X TF AN ZED X 5 Itk

EREOIEEMRT D EWVHIGRO S L ICFEBREIT 72, £9 MHC OBEhE &2 X #R 1 50 FHIERE



THDE MHCTIT DWbd 2 SDS itk & AHRE 5 2 & M- 7=, RIZ, MARCHT KO~ v =%
B BEAD A D RERFIIE (BM-DC) % 353 L MHC 11/ F RSO % #§~7-, type-B
AIMHC O3 fiEid, BAERIOIE S 23 MARCH T KO & 0 FEF 2 - 7=, *FERIZ type—A A MHC
DI FRITEF AR L MARCHT KO THE VW EbL L 7RNvo72, WIZ, BU-DC @ T HifaliEPE(big
7=, type-B Y MHC OFEMEALEEIZE AR OIE H 28 MARCH T KO LV, 33ho7z, —J7,
type—A 7 MHC OIEMEACREIZEF AL L MARCHT KO TIRIEE DL Lo lz, 2NH D Z LI,
MHC II/ X7 F FEAERO 2 EFF AUTHE LI TF FIKFEL TND Z L AR LT
%o MARCH T JZMHC 11/X7'F FEAMERICHBLT 2HE LR35 2 L ATl sz,



M BT (£ ERFRRARERE Y EHREM)

WA E

HHBEIT A IRCHERREE LR EomEe LTUTbh s, LirL, AHETHLE
R 8 9/ (GVHD) 1%, KR E LT RERMETH Y 2O IR ST 5, GVHD
DOFRFET, BHMRETICEEND T () ROSMED T il 38 FN TiEMHE, L=
7z 7 A= b L, EERRAEE IS Z EIC ko TIHES N D, USRS —T
TLAETE D T M OTEMALCRERE S BLIC B CD28 #fiBh T 7 TV BIROREREIC BT D
AT =X LOINZIR Y AL TND, THE T, Gk GVHD (acute GVHD: aGVHD) D~
7 ZET BT, D28 KB (KO) ~ 7 ZADOMifEZ R —I WA & aGVHD NFE S
2ol Z LD aGVHD 58T CD28 ffiBh > VR MAETH D Z L B 5T LT, CD28
T HIRIC SRS 1 B2 Lo 0 N EEIRIZ YINM 35 KOV PYAP EF— 7 L
OB ET — 7 2 H T 5, CD28 ITEERTEMEZ A L TV, YW EF— 72T Fr &
YDV CEELAKAFIIIZ PI3K p85, Grb2, Gads 23E& L. PYAP EF—7IZ(X SH3 KA A v %
FFO Lek AT H LB 2 DN TWD, BUE, YMWM EF—7 & PYAP EF— 7 |[ZERAZE A
L72CD28 /v A (KI) =7 A% HWT CD28 filhs 7 micBiF 2% F—7 O%E %
W72 LTV %, YMWM O Y % F (Z{E#A L 7= CD28YFKI, PYAP 0O P % A [Z{E#i L 7= CD28AYAAKI,
YMNM & PYAP ODfifj J71ZZ8 S48 A\ L 7= CD28DKI ~ 7 A D 2 (B6 x DBA/2)F1 [ZBA L
aGVHD ~ 7 AET )V EHE LT & 2 A, YFKI, AYAAKI % R —& L7256, R —THilzo
HREDS WL DAL D ER S 8o 7o 23, BFAT & bl LISIEBHEE 13K 7o, — 7 DKI & R —¢&
L723581E, CD28KO & R —& L7csa LIRfk, R —T MioiiiiaFE 3 aGVHD
ELFEINRo T2, PLEDZ Eavn CD28 il 7L OBEEEIZ BV T, YN £ T
—7 % PYAP B F—7 L 50 OMREZ 72 L TR Y | (D28 DO7E /e MRE A T 5721
XS DE L LER S D Z EDNRBE STz, Fo, YWNM & PYAP Ol 71228 & FF o84
CD284iBh > 7 TV DORBITIERE 1T oD Z L Bk Ze o7, S HITYFKL & AYAAKT
O RF—THIIZ OV TEEMICTH 7= & 2 A, AYAAKT & Kh—& LA, =T #ifg
25D 5 DA T HIfROEIA X, BRI YFKT 2 R —& LA & i LRV 2 & 2350
o7z, ZAUE, D8 T ML DOMEEEIZEIUZ EHR DIV TV WAIEEMEZ RIE L T\ 5, i
ST, YMM EF—713 CD4" T Mifid, CD8" T Dl f7 DHEREFREBUZ B - T 5 mIREME,
PYAP £F— 7L CD8' T HHf L ¥ & CD4" T ML DBERERS BRI B B 2B & 572 LT 5 AlE
PERE Z BTz, 5h1E, & CD28KT ~ 7 AD THifZ FHWC, (D28 HEHDF > U VR
fb.& D28 T D> 7 F R OIEMAL AT~ 5 L T, CD4, (D8 TR 2 L— 5 T



INBISENRHLONEHET AL T, (D28 FiTED L H 72y 7 FIAF DI
73 aGVHD OFHITBWTHRERO NI B AN L, DT AR & LIz LB OLRZA
WEITOMENDH D EEZ TS,



ARE e (EFHMEFE)
R EE

~ /a7y =V EOREMIICE < BILL T\ D P2XT ZFMRIX, Miust ATP 2V 5
VRETDAF T FNVAERZEERTHY , IEMIZE Y Ca A A A, /INMLIERL,
RIEVET A DA v IL-1B PEAE, MSE A FHET 5,

AAFFECIE, ERHIIZ IS T D P2XT7 AR OMREHEL & IgE JEIEIZ X 5 P2XT Z KD
AU Falb—ra AlOWTHLNIL, £z, i) 2\ n v F Il LD P2XT %
BREEEBIERIC L o~ 707 7 =V ORIEMWY A NI A VFEAFINZOWTH L
M L7,

MEmHEAEIL, BHERLIC LD e A2 I 2 L, RIESUSIZEGT 5 2 LA K<mbhT
WD, ZHE TITIEmMIIZIIT D P2XT ZARDIEVEZ DN TN O DOMEDR B 5 73,
FHEHIZ OV TR KLV, FRIZ IgE BRI X DRI DWW T L i sh T
72\, BALB/c v 7 A LV B U7 B HAR 2 IL-3 7776 FC 3 MR T 52 L2k, 1
TR S 72, BB SRR ATP 24LE 95 Z &2k 0, ANMLER, IL-1p 2
AL MIRSERRE DGR HivTe, HUDNP Uik (IgE) BAERB LO'DNA-7 /L7 I ALEIZ L
JRFERIIZ Lo T, B AZ I UM FHE SN0, IL-1B FEAFFE IR T, —
LPS ALE ARG~ ATP ALEIZ L - T IL-1p EAFFE S, B A Z 2 Ui
BN hotz, —H, IgE EEIERRE Cld, ATP ALEIZ L5 IL-1B BEANEGTT LTV D
ZEDBHBMNE IR o T, IgE IEAEIRESIE O P2XT 52 A R BLES K OVEME 2 JIE U7 R,
P2XT7 Z R RBL EVEMEME T LTV D Z EAVRIE ST, BAEX D | JERGHAEIL, BEEer
72 P2XT AR AL L. IL-1B PEAZFRET 5705, IgE BAER Tld. P2XT7 A ARFEBLTK
TL. LB PEAIREI LTV D 2 EAVRR ST,

SNuXEF R BqRE e F= BRIV IALEERITH Y, Hio oL LTHWLRT
WD, ilf, SrXEFUACLY P2X ZAEMIEEAMH SN D Z ERREIN TN D, £
IC,RUAY IR T =V AL A AW T, e F I L D P2XT R IRIEIEE
BIZOWTHRE Lo, et F UALEIC KD | P2XT 2B IRTEMEIRIC L D/ LA IL-1B
PEAE ISEFHE N S LD 2 E B BT/ 570, — 7  LPS HIIZ X 5 1L-6 FEAE (P2XT7
SRRIRAER) TR I N2 o7z, Flo, B EERIFINIC X 2MIEET L~ 7 X
SO XY F oLV EPEN IL-1B IREAEIN L., 61T, 2O~ T AL HEEL
TEEN~ 7 a7 7 =ik, ZRO I ZFEAL TWDLZ ERENTz, UlkEXb, S
XEF UL, v U R PXT SRRIEVEZ TR S, IL-1B FEAE A IS ® 5 2 & CRIERG
B DR D Z L NRE ST,



®RERIE R (ARERFHARARERVZLARHB

MEES

AL, WHEE OISR Uiz TIx TR Tems ) o o A v 270 B TONSHT T2 IC/ERL L 72
Tixl B X X 7 = VB EMIC Tixl Z2@8EIFEBL A G/~ 7 & (TLx1creVems ;
Rosa26-CAG-TixI) Z Fv T, Tlx1 FEHMME PRI 31T 2 &= » F 2k L T 5 AlhE
PEIZ DWW TR L7z, BV Tl s iifa e & 0o bz 3R 2 Fek 72 o N B BE (i
= F) PEL, ZAUTMEPNBMIE, B MR 5 NICHER X b e —<iffifldls £
OIS TND Z E P LN > TETWD, —J7, BiSNETLOS & 72 2 Mo
D& ML= » FITEAF 228130 70 < (REAMEIICBI 5T 5 = » F 2 AT D ML ORI S
BN = v F & OMBERN 2 22 BIZOW TR BN L EShTWD, £ 2T, B
MR 51T 5 Tlx1 FEBLMf oK mbut, MEECHkT 2 3EOMIRS] BN, BB X
O#RE) ~Dorfbfg, =y F & L TOMRIZOW TN 21T o7z, £9°, Tl retren
~ U AED Venus FEPERENE O EHUR DOFEBLUZ DUV TRHENT L 72 /5 5. PDGFR - *, CD105",
Sca-1""DFHERMIL TH Y | BHHEERA be—~ Ml LU L RIi~— I — 2RI T D
ZENHIA LT, 2T, AMIKAD in vitro TORIZER R 3 RO ~D5 M LiEE . Bk
PDGFR « * Sca-1"D[HZER A o —~<HldTh HP - Sz k& L TRFT LI L 2 A,

PeS MIICEEAND LW 6 b R, &2 b ONCHRE I ~D /0 bEE 4 7R
L. ST 1x 8B AI X MEER 2 b e —~ iAok b ONCHE2 A9 2Milachd Z &
D LMNZ o7, WIT, Eill=yF & OEELH LNIT 570012, @SR O 'R
FHEBUZ OV CTRRHT L7ofE SR, Tlx1 FEBUMAL I IE e Aa o HTE 72 & ONCHERFIZBE 5975
CXCL12F X OSCFZ& TIx 1 FEFRHMER ML ORI fFRB L OG5 ERE L TRy, FiiEm = F
AT DMERMBTH L V7 F U2 RN AEFEIMILS CXCL12-abundant reticular
(CAR) i & MLl L 7= 3& M A A 7 O3 Bk N A "3 2 L S B s e o7z, £ 2T, Tlxl
FEEAI 2RI B T D&M= F & L THEEL TWDRAIGEMEIZ DT, T Ly retiTems;
Rosa26-CAG-TIx1 ~ 7 A& HWTHF Lz, #EXT 7 = %548 Kt OT1x1 FHAIIZ
BIFTDH N7 ATV = OFRBUINTEME Tix1l O 15 5 ThH Y, i & FRFIZ, CXCL12, SCF,
Bup4, M-CSF B{nFOFHE LANRO ONTZ, S HIT, FEFXF VT = R G4% O MEGRM
RADBACIZ O TRENT L7255, B 86, KA MICEH T 2 2GR0 DR 7203, g
BV TIRIRIFER 72 & QNI MR IFER O A B 72N A 4 5 AR ML ERE ML O TUE S BIEZ STz,
o AR HIBREAT 22 & 0 TIxLOMESRIFEHU O TLx LB L8



JEPH O AR EEREIRI R L, £ 22 CDTL AR ER B EERE L TV D 2 E RS MNIT R o 72,
PLEORERD S Tix1 HBUEIITE &SN = > F 28T 2 MEER A b u—-~< i & b
L7oMEtR 72 & ONCHERE A B 9" 2 IR R A b o —< /il Td V(A b L A& MR o Jfigic
B oG = v T, FRCRMERE= T, & L THET 2 2 LAVRB I iz,



RF X (EFEAEMBIERERD

WA E

Afsh~ R U > 7 2 (EM) FERRERZ D — 2 TH DT A 2 (IN) C i, RIS AUl
ik C—ImAIC EFEBLT DR SR EOM & /X7 B T 508, RIE 8> 2 WX AR RBIEBLZE T
% BARHI R ENIARHTH 5, Foxld, INCICHERT HFF RINIIIA2 28, Bl A VT
U AFMEAGIZHES W T, b M IEH SIS b 2 FHET 5 2 L 2 R L7,
TEZFIT4A 1 5 (senescence—associated secretary phenotype, SASP) ZGEMERFDIEM %
LU THIRONBAMBIZE S35 Z ERHLICESN>OH D, A7 vy =7 hTIL, RIS
AL TEFEBLS 5 TNC/TNITIA2 23, flfe B LiRE 2 1 L TRl D23 AL b B B B3
% AR 2 MREE L TV D,

TNITIA2 FHEMEZALMALD HEE 4 72 SASP KD AGE D HALTZ A, RS A EGHiAE
HaCat O EJE{LIGSE/ focus TERLFEE 22 & N ERE & JLtE 3 5 K1~ & L T HB-EGF 23[AiE &
iz, T, INITIA2 1% HaCat |2 &% PDGF O pEA 2 H50 L, PDGF 1 X ELARHESEHINE D O
HB-EGF Zpith & JLiE$ %5 Z L /R STz, HIZ, INC ZHFFICETBLT 2 2 L A BTV D
RRIBIENEICBIE L C, b MRBEFERAERIE T T VTV T, BAERFIZ INITIA2 Z#5-9
5 & BOEE COMBMNEMSND LT A T 7Y UARTEER T O 5 K o THEE
EMENBEEE ITIH S D Z E B BT o T,

R A TEFEBLT D TNC 23, TINITIA2 |2 & 2 VB M D ZALEHE 24T L CHTAS AUJRZE DM
EAHRIZ B 5T D FTREME D R Sz (D),



i F (EEFHERD

B3 EE

RIN—T1E, 88E DOFRE, FAEOS THEOMI & A ERA~OIS I mT T, Bl
OB IR A AT 2 ZIROTH M EEIR Th 2 T3 EIREEE] 2T L. B
OFEREMI 2N AIEETH 5 2 & #FRE L T E 7o, AMEEIL, SWEREIRICB W CERE
EIEPER - & HEIR 7O T A ZFIE L B EOREEZFETHEEZ LN TV A HREIR
B ST VEMAT A LR E L, R T o7,

X UDICHEREORAICHE G T HBETHOERE B E LTI HRIROMRE R A
HELT DB TEDNAYA 70T LA L > T L7z, 3.6 ORBELRTOHRNL,
R, SN BAREEO I AN I U TR 2 R R E o B RS T & #9200 (5
FAT D IAATE, S BIZHAFMOWEIE « BAJRIEIZ OV T I D OBE DI B Zin situ
hybridizationé:cl: DAL 2 T 2 AT o T2 & 2 A, SRETRREIRIC W T, BAEDHIH

BRHLT DEER O 1, L 7 X — 72 OSSR 2 B REE AT &
NTE, TNHOBIRT LD, ZHECHREND L0 LB EEREEL R BB 71
DNWTT T ) UANARY B —F L MAEL2B B O~ 7 AJHEE O TERE TE A &
OCERUMIZ, v A 7 A 0P =2 va ke W TRISFEAEZTT 272, FEDBAEIS T
. BUBRE O TERMREEIMNGELE FEA L L 2 A, BFTICH 2 BARENFHE S
NAHZEMHBNE oI, S HITHRABBEOBOUFILFIC Z OBEFEZEA LG EITIE,
BEUOBMAENRD LT,

IHHOFERNG | SEFRAEVINCRET 2REDOBIE T, S BEIERERICB T 56%E
FHEIEVER T - FIHIR 7O T R EEITT 2 2 LT R0 B R aE sk A A L.
FEAFHET D I EORIBE N A RITRE LT BB TR OMIT A0 5 Z LT KD #
HIRAKEORRES SEFLEDTODET VIO~ L ORIT oL ENR TSN D,

U



MIERER (RIALKFE XFREFHREER)
HIEE)
1) BIROEBRR. HEAER

<)V 7 7 REGERE (MF) 1E, BOMBRHE & MR 2 MR EE 2w A ISt~ R U w7 ARGy
DI RE N2 % RN BOEENE O R BEE REIRIE 2 F89E - 5 BOEME DS SRR E CTh D, WF
ITEEHE THITHEDL LT, 3~5 TAIC L ALEHWEASTRIFEL, BAAENTS 2 55
TA~4 T 1 FTADELS DEENND EEZHITWD (Miyairi et al, Int. Heart J 2013) ,
ZAVE T MF SEMERE D BF T IXIE A B KRk & N TS BTS2, ik, 3%
L EEh OB, MRE ORI ED T A 7 AZ A JVITHIBRH Y . 2N &2 LET D H7272
TRIEEIROBRENUIZE SN TWS, ZHE TWF OFRRICE LT, kL & ABFilr T IE
FDONRIICFTFMALERT D ENATEEIC IR o 1203, S82IH+ 2 FITH kAW, i
AEHER R SNDHERZ,

W2 AR VTG E A T52E 55 ADAMTSLG « 23R L, MF TFh3Ee L TR %21T-> T
X 7=, Z @ ADAMTSL6 « [ IMiHAEDES A MRET H2EANH O . E-ERNICE ST 5 &
POHRRME 2 AR T D FAN kD, ARFZEHIC ADAMTSLG « (X[F] UADAMTS super family (2
B9 5 ADAMTSA O A Zu a7 7 —BiEMEICE L TREEMNICE S FEH LI LT,
ADAMTSLG « &~ /L7 7 UIEMEREE T L~ 7 A D KENIREE I HRHI R S8 5 & . ADAMTS4 &)
HINCHES L TR AR OEEZFRIEL TN D v v 0 o e e nDOS R e (1) .
ZORER KXY ADAMTSLGE » 2~ /L7 7 EGEREOTRRIE & LTI T 72 DITi3, ADAMTS4
LAEE LR WERK (ATSP) OBHENMLEEHA L Z &P RENT,

£ 1 ADAMTSL6B—ADAMTS4 EEAIC K DIt SHE#IEEBIKIZEET IV

2) SEOMERAH

ATSPZERL L BGHIRRAHETZ R RE ) ORREE & . MF O KRENIRIEE (2613 2 i 20 5 2 fAfr 4
%, FTz ADAMTS6 + + » =0 RAZAER L KREWWRERIEICRITTREZ T35 & iz,
ATSPOZNR % MRE T & 5 LB 2 B4,

) F—IU—F
ADAMTSLG * . < /v 7 7 VIEMERE (marfan syndrome)



MA EHEz (BIFHCRAEVEERD

WA E

T RABEEREEOVHAREBE

SR EASIIAN O TEBICALE LTI E 3 2 5 & S, ZORTFIZ&TRaEF M & LTa
DIFRECHEREIC R 5T 2 HE R FH CTh 5, BHHEE B ICRE 2 " T BETHUE~Y T A LS
BRESNTODLD, BHHBEERIIBIENE L WVBAIOERI D2, E/ B OiER
HRH->THEZOREMITEE Y, £ DORK Z YIHHECE RO S bFRSNT2b DD 70,
FHE A AR ORI T~ U ZARITR S THOEMIZ BN TH L 2L, v U AR TIT
HCEREIE SR 22 5 13 HIRLIRTOMEHTIZA 220, L0 WIE RS (= o X 11-13 HE) @
HCE SRS T RGO FE Ok RLIE, SR RB T O IR RIFRIA 7210 T <, SR IR % PRAF S
D ETCHERIERTHD Z LD, AL Tl EFERABRMICH 5~ 7 A RO A EJEKHE T
FIZOWT, BIG FRBAFREICHNL Z 2B E LTS,

~ A 12 HIRB KON 13 HIRZ#EFE U, BHREO EFEE Th 28845 (v

ol L2 ORI L, LVRIFORE @E) ORAEREICRIT 2 YRE R GER T K
H RIS THELT 5 Sox9 &, HIHKE THE T 5 Aggrecan) DFEILZE in situ
hybridization {EIZ & ¥ {7z, Aggrecan OFBUL, RO EFRYABEIZ LY iHis
WOE AR OO & L < —F LTV, Sk TiE 12 AR5 BIEZPHTe L 5 (SRR E &
HOPRENBEI N, TN, BRPEETIIRIARE 5727 N7 EEHTORE R
DGR » 5340 bR TE 72, —F Sox9 1%, FHEHKE OFAGHAL & £ DJE1 T Aggrecan |25
1TL, 222N CTRELL THY, FITT M 3EEITlE Aggrecan £V H 20372 D JRWFEEL
MBER S VT2, Z OFL TOIHHRE JFRIE DO WIS & OFEEEIRIC SV TR 72 3
22 LD, Sox9 DFBLA Aggrecan ML O AN & S 2 Z & T, KRB O AT
WTHT LWHAENGEOND & B2 BiLd, BlUE, L0 REORAEBERIZEKIT 2 WEE 0%
BlZfET LT\ 5,



am H— (BIZHNECHREYEZER)

WA E

BYEA b L RIARLREES D O EBE L TR Y REBMOFN & b 7225, /uspE 4
N7 B CAPS (F721% Cadps) 13, MRMSIEME DE /) 7 I RO T F RITIAA A
Ui EDORTF RRIVE S DU 2T L TWD EEZ BN TWD, CAPS2 / v 7 7
7~ (KO) < 7 A XERBEORAMER, F 3 —RFEEDA R Y UHWORY . B LU
MPATEND R (HESREO T, FaREIC B T 2 A Lo i, RETEORE, HNY
ALDEFIRE) HRT, BE, v RAEBEYA L FA NV RAZART D L RELH D
HOTENB L OMIEA VAU LUV OB & Z S b, SFEEE, A L AKRLE
YOaNFarTar (CORT) Z~ v A 10 HEEEMICR O3 554 F T, Ko~vv
ADA NV RRE LT LTc, £ OREE, BAER W) THEIND A N U AFFEEMEO M
CORT L)L D EHB KO TIFBE ST, KO~ 7 A TEAREITIIWT & =R VB EKEN
WL, EEEENAImE S, S5, W CllmEfhor 2y e vrFror
~SULIS ERF B3, KO TIEEI L 720y, LaxL, WT & KO AT s CORT & 5128 5
REEE D OREDITE Z R Lic, ZHHOHFZEN D, CAPS2 KO ~ 7 A% CORT # MO R0
D ORITEN AR T — 7T CORT &ETHT DN WIEENZEL L TWD Z LR BN
STz, BERIFERE N D DR AT 27— A0 B 0 | CAPS2 {RIFHI D IMRIE S A b L A 555
Mo A A ARG 255 S ATREME D R S T,



i EH (AanEMFRATEGERE AR

BiZIEE

5 L 7R R OFAEICB W T, EEMBITEERFREOOLE S THD, Mk
PO DA & 2 BT e R EREOWERALETH Y lRMH#EE TEIN T
INEAHIIEENZ =% Y YA b= A5 2 & TRERBENRE NS, Rho 77 I U —G &
FHED A R—=TdH 2D TC10 1%, CLUTA /NEDIESRR 22 ETOMMNT 5. /NMEOHIFEE~D
WG 5 2 ENMBI TV D, FIEMHERITCL0 1X, /MADBRITEH =7 V& k
BEKD A R—=R2 FTHD ExoT0 IZHERT D, Il R HZ2 B D TEED 7 NV—T )
TC10 & Exo70 AAFRZGEMREICED S Z L aWHmE L T\ D, ZOEEIIEOME T+ %

ZEBPBEINDN, BARR R A=A N
T L < Lo TR, RLOMFFEE T,
FAHRR R RN 712 & D 22 B 0 5% % 4l
>TC, UME LD TC10 FEMEE T & % %
BEAERDRREENZ O/NaD LR % Bidh
51 EVWHETNL (KH) ZRELTND,
WEAEREIX, invivo CORE ) 72l 5E A L ik
K7 CH D cAVP Z IR0 L 7= s iaikic
BT, TC10 OIEPEZEAL & £ D5y T-HEHEIC
DONWTHRET Z T2 T, AFEEITEDOT —~
[ZOWTHTZIZ 2 2O A A=, (1) PC12
MR TC10 % / v 7 X0 % & dbcAMP
I X DRz B Al S s, £
J w7 B AP O B AT TCL0 2 R 8L &
5 LEIMEIIMR SN DA, TC10 DOfE
TR IR R 2 B ST ORI N2 dr o Tc, ZORIRIE, dbcAMP 2N R 72§
R B AR (RO D Z < TfF) To TC10 RAiEHE LS, ZEEHRBICIEICE< &
WORTELDET N EZFFT 50D ThHDH, (2) PC12 MIETIX, dbeAMP AN X v AlfdE
B DULHEIZ B < RhoA DIEMEBIR T35 Z L b o7z, £, £ D RhoA DIFHAKR DX A
IV TILTCLO DIEHEIR T O & A X > 7 L1ZIER U Th o 72, % Z T Rhod DIREH 7 RIEME
LI+ TdH % pl90A HDHWEL pl9B &/ v 7 X7 LTI L7 & 24, TC10 & RhoA @
dbcAMP (2 X D ARTEMEALOBTTH pl90B ITKAFE L CTE & 5 2 & 3o Tz, £72, pl90B &3



HWIZIEW T 2D pl90A 1X Z DORIEHALIZEE D 5720y, pl190B EIZIL PKAIZ X 0 #h# X <
Ut Einnd & TRl S DEHNIEO T, PKA & pl90B ORI & 2D K235 L T
WhHEEZBND,

TC10 122U T DM L ~/L TOMMTHRE R 2 52T T, Bk A & o 2GR DB
BI9% TC10 DE) X Z IR L~V CRT 3 5 7201, AR, BEEERIC T2
WTC/ w7 T U MU ADEREIT> TWD, ST, 4 KREFES - ALEdz & O ILFE
G CHNRBEAFRANCTCLO 2 ) v 7 T U hTE LV UREER LT, 2O~ ADE T
EOMR A M OAEE L CT4BMAETEL, 20Kk, FICHETHENL—3—Tdd
Fluor-gold ZVEH L C, £ ® 2 ARZRICE FHRZICH DHIAERN T L SN E D gk
BF L7z, 20 b a— i 10% OFAEETH 2 OICxt LT, HERRNR TC10 / v 7T
U b~ AOEER AR 13%TH Y [ TC10 A EhFRFE DRI TV D Z ERRIB S
Do ZOFEROHBINEEZMET DO L AT LT, ZOFHERDEND TC10 D4y THEHED &
IMBRDIMNICONT, /v I T T b~ A& ANTORMNEIT) 22 TELTND,

#il1 55 FAE DIEHERE MEIR L~V TR EN TV D5 TIFERER 702 O _EfK 7 28NE L A
E TR ER-CIEOHIE &V o 72 S DIEFHAOBEG Tl DI NETEDOY X MIA
STWiehote, KHXL 2016 FFIT2R > THUNE L 7 7 F B RO 5 ORI+ Th 2
DCLK1 & DCLK2 N#hERFAERN T THDHZ N/ v 7 T 7 b~ 2% TR E T (Nawabi
et al. Neuron, 2015), A BEIOHZENRTHS TCI0 LRILAIT IV —IZET D0 EEZ
HAL. 2D DOWFIEE S EIT U CHIER R ED 5y F B 2 BT 72 22 Ml TR 28 2 8 2
ZEMHIfEND,



XA EF EHIZHLAEYHZRD

MEREE

REITHILEAL D AN 1T 2 BEIRACEEEL D5 F A T = X LD B L
TW5, SFEITREIEETT L~ 7 A Klotho W T, MlRE{LFER T ple ¥ > /37|
B LT R 2 L7z, ZAUE TOME Tl pl6 (AR oM fa (b 2 FidE 5
52T, AR EEDIREICTFETHEEZL LN TS, KAED HILFEMIEIC T, MERIR
FARk OFHIIE S pl6 2 L CpfifuE b A Z 32 L2 @& Lz (OUHk2  Yamakoshi et
al. Aging Cell 2015), L72>L. pl6 |[FEHELRNLAMBEIKNFTHY | pl6 DRI LI~ T A
IIMAZRIE LRI TCT D2 ERmhoTnd, TZTRADLIE, bébEELNE
LS TLHET 2 72 DI HFEMB N REREET L~ 7 A Klotho Z VT, pl6 OEAKE(LIZKE
THMER 2 RS LTz, pl6 DK L7- Klotho 7 A%, pl6 Z /K%K LTV 2 Klotho = 7
ZNTEHEART, FmnE LR LR BEORBM G UGE Lz, FEMR AT =X L EGH~7
L2 A, pl6 T LY B2F 24 LT~ ¥ A klotho IG T DFRENINH S b Z E¥bnb
p16 12 L 28 LWMEEREZLOHIEEEDO O L SEH LT 252 LN TE 2 (k1 Sato
et al. Nature Commun. 2015), & 5Tkt kTid klotho s 7 1 E— & @ E2F 5 A EBALIC
SNPs FFAEL TV D Z &N BN o7z, A, ERELE(RHE S 2 IEHEET L
ZHNT, MRZEDOERIZBIT LI HRDEEZMENI LTV, AFFERRIT,
RO TR FDORIEICDRNRY | RERFORBICORND LEEZEZLND,



BEt #E— (EFHEaRIRM)

WA E

1. A0 —FIRODF A H =X LOFEHR

1 Y —@OflR (CR; caloric restriction) {2 X 2HUE(L - FFaiEffzhiic, AR
fk (WAT; white adipose tissue) NEEREHIZHS>TNEEEZ LN TS, CRT v b
D WAT TiE, ERVE /A AU AARRRER AT 1 HEEFRIC, B sterol regulatory
element binding protein—lc (Srebp—lc){KAFRIIZ, NENGEE A RBEE & /X7 B3 BLD L
B LW Peroxisome proliferator activated receptor gamma co-activator la (Pgc—I1a)
LI by RUT AL AY =1V AT LA NV ZAOIHIN R b D 2 & 2
BN UTe, SFEEX, ATEEOENREZ S LI, I bar Y THECE MRl KO
b A b U A OMENZ EE A E 2 H o T DR Sirt3 @ CR 12 X 2 FBUEE A,
Srebplc IKIFHITHH Z L, ZOHNMIX CRIZE D Srebple EfFHIRI hav RY TV 7F
NRTFH—ED 1 2T D mitochondria intermediate peptidase (MIPEP) DHIMIZ K
% AIREME 2 B 7T LTz, BUE, MIPEP I3 D NEIMRRRr 7R/ v 72 7 0 b~ 201k
B A TV D,

2. FREHEREEE IEXF ) A—EOEHMEICH (T B HEERET

EE O B ERR ALY 8 IR (S 1 p53 A7, B X fR R IR K EAOIT R B
B9 5 B RIERIGSENE B3 2% F U A—E8 L LT WWPL (W domain containing E3
ubiquitin protein ligase 1) Z[EE L7z, 4RI, WP @RIEHIENMaKkS L0/
v 7 B0 CRERRIREE 2 T WIPL 2SIERGRIAR O /3 kI 5 B % KT S TICARITE S b Y
7YtV FEPEZ EICHIET 5 2 & % invitro TSN L7z, HAE, WPL /v 27 77 k
~ U AZERI L in vivo TOMMT & BitG T 5 Wl 217> T\ 2,

3. BEEIZEITEAF—FT7o—

e RE AR DT BEMIA 2 H g & LC. in vivo / ex vivo MiRICH W TIEEE~ 7 A
FRIFRHER DA — b 7 7 O —RE A iR L7o, T OSSR, IERHE~ 7 2 ORI T34 — k
Ty AV =L BTUET SO0, F— ) VY =N XD aEREES N, A— T
7 A= ARER- LT\, SEEIL, 204 — 7 7 IV —AOERMITIE, RAELL T 7
T LEDOWD LTEMEOIR T I K OMUER 2BV 7 77 L BEOIEIN & O &
UV — hOKSRERENE S5 2 E 2L Uiz, £ 7o, IBRERR PR O Y1 RE &



LC. 2DV Y Y —AEEREEICLVMIEZEILB I OA 7 T~ Y —2DIEHENFHE SN
HZEHHALMNMI LT,



KB BERE (EmERZFEMERD FEVMFHELRM)

WA E

DNase I & DNase y D{ELVS 1T

MBI RE LS TR F—2 R ERX 70— 2D DI EN D, MFAFEDEED 180bp
O DNA Wi ALIZ T R b= ADFRIELE SN TS, HxILINET, TR F—T AR D
NDDLERRD DNA WA LA R 7 B =2 ZADERCH AONLZ ENHY  Thazr->Tn5
B35 D—D7 DNasey THHZ EEHLMCLTE -, DNase vy [ DNasel 77 I U —I(C
BT D3R AT, DNase 1 & [RIBEIZ, 7 1 — 3 A ML DNA D43 fRIZBE 535, DNase vy
& DNase [, WIFNOBETOXKIBIZE > TH SLEERD A CREIRBERIET H Z &2, &
WA 6272 5T D, DNase 1 (XM H o> =272 DNA 43 iR CTdo v . SEAHAR DNA 04y fiF
ZHSOTNWDLZEIIR<<HMLNTND, ZIETOFHRL OHFENS, DNase v HIMLEHIZ
fF1E L, DNA D3 fif A>T D Z E RN L MNIT/2 57273, DNase I & DNase y OfEV31F
B L TEARA RGNS oTz, Al FxIXMRTPICHFET 2 2 O ZDOFEOIEE%
DEN 1 ul OMEEM > THREICXHTE 5 HIEEZMHL LTz, ORI, IROFENH
LTI 0Tz, X7 a— APAO | R 7 v~ F 2 OZEMEDEA TH R WRBLIZ S - T
(X, DNase y WETV U I —FALI/EAH L CZNEZUIE L, DNA # Wi b3 2%, k7 mn—v
APHEITL, 7aT7 7 —ER™MH X oichd e A MRS, DNA BSRET 5, T
&4 X DNase I 23EH L, DNase y (2K o THrA{b S 7 DNA & & HITHIA< 53T %
72>, DNase y & DNase I (ZIXHER « 2B 38 0 . Z AUo3sEHENE DNA % %)
REL DT HDHMATHD Z ENHLMNIT R -T2, BB AN o —V AFERTH
B~ 7 ASFIERFFEEETT LA LT R R U A K DR B MIREESE T T L CREET
% & DNase y B FUAE~TATIERZ 0 —3 ADFED DNA 23 fEASH 5 2\ ST
Weo 7235, DNase I 2MEHIF 27291213, 72 < &b DNA MR LTV D Z L AT,
~TrruavFrOl R UEREAKITIIIER Ly, ZoZ &N, EHE L TH—7"
2l o= m<=F o (Wb % DNase T hypersensitive sites) D~ £ 2 7|2 DNase I 7%
HAOWSNTHWAHEBTHA D, £7- DNase I @ DNA BIWrARZCICBI L Cidk, DNA &2 X 7 LAY
— LENL CHBIICH A LT 2 S WO G L T U X AICOIWT 2 L0 ) Zo0WRERH Y |
DI BTRELNAE LTV e, L, UerB—e X MUHL BT, U o —0 72
WA =T AT o TODGEIFHAIZRB AL EZ Y . a7 e X b T NG 6 3R
BAIZZOIWNC 722 B 20X, 2 OUEEROENS 5> E<HIITE S, BbEEh, X7 1
AV — NN ORI 2 DNA BT iE R 7 B — v ZADHATHRZ > TRV Ehid->T



WARERILTIZIZ DNase v . F L CIHRAIC L > TiZDNase ] THEEZ A Z & 2 FHMERT A &
& {12, DNase y & DNase I 23 AR AER 92 2 & THEMIAL DNA 23D L < i & T
D5 ENHLMNT ST,
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