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ALTWDZ ENRBENT, ALY, 7T 4 RER7 F TR E N L CHERRHC RIS
FICERT 2ROBETE LTERAHL TS &2 BN T,
WFZERL R OEZE (J€30) : In this study, we demonstrate that adiponectin activates AMPK via
AdipoR1 in the hypothalamus, leading to stimulation of food intake and decrease in energy
expenditure. We also found that serum and CSF adiponectin levels and expression of
AdipoR1 in the ARH increase during fasting and decrease after refeeding, suggesting that
adiponectin acts mainly under fasting conditions. Based on these results, we propose that
adiponectin serves as a starvation hormone that facilitates efficient fat storage in WAT
under fasting conditions.

TR TEHE
(BHFEHAL 0 M)
R Y MR & F#t
AR TEBE 3,000, 000 900, 000 3,900, 000
WFgesy B« [E by 3K
BHFE OSF - B - WESREERES: « 35
F—U— R T RLX— - BEEHRE
1. AFZEBIAE 4D 5 3. WD IikE

AMP ¥ JF — € ( AMP-activated protein (1) 7T 4R F U HBHIRTES AMPK %

kinase) X7 7 4 RR 7 F N2 ko THEMAL
sV L/ AVvE=oFF—EThH D,
PLET X 0. AMP FF—PRITMiN O = %L ¥
—k =L LTIEHLTWDZ E0HL
VTV, falr, SR T2 L CEfk o
TRNLF—RESCERIZOVWTHa Y bR
— L LTWAZ ENHEINERZED T
Ay

2. Mo e

(1) 7T 4RI FUBHKTEH AMPK
IEVEALT B0 F A =R L% 0T, i
WCRBIFAT T A RR T F v 7 F D0
THRET %,

(2) FRTT 4 A7 F AERAOIEIEIZE
IR REA B ENZ OV TRGETT 5,

EVEALT B 0F A =R D& s, P
BIBZTT 4RI F v T FAoONT
REtrd 5,

AMPK Z7EM:{k4" 5 AMPKK & L C 2V E T
CaMKK B, LKB1 72 ENE I N TWHDH 1, H
WOTF 4 B3 F 02 L 5 APK &I
EDL N EORERE LTV Ao
TIFE< A HTH D, & T CaMKK g FHEZE
LB EREEM 2 AV 72 in vivo DR L
TR T ERAR R A RR 2 N 2 in vitro D%
WXk ->T, TIROTF 4 RR T F LTI
WZOWTH BT 5,

(2) FIT T 4 w7 F AEH ORI IZ R
B IREEAEBRENC SOV TR 5,

JEE AI5ERR L 72 ob/ob = 7 A s ik 1
BErElgcxsmERAN~ 7 A ZH0



T (1) ICIRARI2 XD 2BURFET 7 4 A3
7?“//7%/1/ TN B OB D 3
BR 6 BIKTT 4RI FURE, B
KK« FHEDT T 4 R 7 F B2 I D0
TREFICEIZE T 5, FrICEE R B &
E 2 515 AdipoRl. CaMKK 8. LKBL [Z-D\»
TiE, REZECERE, =X — (G e
& 412, AdipoRl, CaMKK 8. LKB1 ® kifid %
WX TR 7 F 72 SO THEE L.,
¢MT?4$*7%/Wﬁ®%ﬁ%m:£
T AR REAE BRI ENZ OW T BT 5,

4. WF7ER R
TT 4 RFR T F B (AdipoR1/AdipoR2)
DTS BLER THEE A IRAZ IS 2 DT BT
O B, EEERRFRIREFHNZ L AdipoRl &
U7 T U RARIIRR T IRz BT
colocalize LTWAZ LGN o7, F
=B AR~ 7 2 ORI (CSF) FIZIET 5 4 R
FTFUNFIEL, TT 4 RRT F R~
T ANCKE LRI T T 4 RR 7 F o B
ETBHETT 4 RR T F U NRMERS
CSF FUIBATT D Z & P HERR &SN T-, BHBEE
WZ &2, CSF DT T 4 AR 7 F 0L, m
EP IR 12 BERU EOZEKITIFE
N ETFEET 6 BIKE SBEAOARTH -T2,
F 2R CSEF DT T 4 IRR 7 F U PRES
R T AdipoR1 OFEEII VT & &l IC
L BRBRICABEIIET LW, WIZT
?‘4 KX FrOEE/ELT XX —FHEIC
BIAEENZODWTHRETLIZEZA, TT 4
R 7 F 1T FEIT AdipoRl 24 U CTHLUR T
RO AP X —EB RGN L. BAES
IS, RO R X — A2 IH 3
D EVNRABMNE DT, FTET T 4R
FURE~ T AT, MERERFOGKR TE AR
KD AP 2 F—BiRIEN B AR~ 7 2|2 bl
LTL, BIERETICBWTEREOET
&M “ﬁ%’i@i—%ﬂﬂﬁ)wu@ Bﬂt—o

5. FreRFiRLE
(BFFEAREE . WFIC 038 M OV HERIF S 12
=)

GEEams) (Bt 12 1F)

1. Kadowaki T, Kubota N, Ueki K, Yamauchi
T. SnapShot: Physiology of Insulin
Signaling. Cell , ##if, 148:834-834,
2012.

2. Sato K, Nakamura A, Shirakawa ],
Muraoka T, Togashi Y, Shinoda K, Orime
K, Kubota N, Kadowaki T, Terauchi Y.
Impact of the Dipeptidyl Peptidase—4
Inhibitor Vildagliptin on Glucose
Tolerance and J3—Cell Function and
Mass in Insulin Receptor
Substrate—2-Knockout Mice Fed a

High-Fat Diet. Endocrinology , & #t
A, 153:1093-1102, 2012.

Kadowaki T, Ueki K, Yamauchi T, Kubota
N. SnapShot: Insulin Signaling
Pathways. Cell , ##iH, 148:624-624,
2012.

Kataoka K, Sato T, Yoshimi A, Goyama
S, Tsuruta T, Kobayashi H, Shimabe M,
Arai S, Nakagawa M, Imai Y, Kumano K,
Kumagai K, Kubota N, Kadowaki T,
Kurokawa M. Evil is essential for
hematopoietic stem cell self-renewal,
and its expression marks
hematopoietic cells with long—term
multilineage repopulating activity. J.
Exp. Med., &5tH, 208:2403-2416,

2011.

Mita T, Azuma K, Goto H, Jin WL,
Arakawa M, Nomiyama T, Suzuki R,
Kubota N, Tobe K, Kadowaki T, Fujitani
Y, Hirose T, Kawamori R, Watada H.
IRS-2 deficiency in macrophages
promotes their accumulation in the
vascular wall. Biochem. Biophys. Res.
Commun. , #3¢A41, 415:545-550, 2011.
Kurokawa J, Nagano H, Ohara 0, Kubota
N, Kadowaki T, Arai S, Miyazaki T.
Apoptosis inhibitor of macrophage
(AIM) is required for
obesity—associated recruitment of
inflammatory macrophages into adipose
tissue. Proc. Natl. Acad. Sci. USA.,
AFiA, 108:12072-12077, 2011.

Endo Y, Suzuki M, Yamada H, Horita S,
Kunimi M, Yamazaki O, Shirai A,
Nakamura M, Iso-O N, Li Y, Hara M,
Tsukamoto K, Moriyama N, Kudo A,
Kawakami H, Yamauchi T, Kubota N,
Kadowaki T, Kume H, Enomoto Y, Homma
Y, Seki G, Fujita T.
Thiazolidinediones Enhance
Sodium—Coupled Bicarbonate
Absorption from Renal Proximal
Tubules via PPARy-Dependent
Nongenomic Signaling. Cell Metab., &
FEA, 13:550-561, 2011.

Awazawa M, Ueki K, Inabe K, Yamauchi
T, Kubota N, Kaneko K, Kobayashi M,
Iwane A, Sasako T, Okazaki Y, Ohsugi
M, Takamoto I, Yamashita S, Asahara H,
Akira S, Kasuga M, Kadowaki T.
Adiponectin Enhances Insulin
Sensitivity by Increasing Hepatic
IRS-2 Expression via a Macrophage—
Derived IL-6-Dependent Pathway. Cell
Metab. , #3547, 13:401-412, 2011.
Kobayashi N, Ueki K, Okazaki Y, Iwane



10.

11.

12.

A, Kubota N, Ohsugi M, Awazawa M,
Kobayashi M, Sasako T, Kaneko K,
Suzuki M, Nishikawa Y, Hara K,
Yoshimura K, Koshima I, Goyama S,
Murakami K, Sasaki J, Nagai R,
Kurokawa M, Sasaki T, Kadowaki T.
Blockade of class IB
phosphoinositide—3 kinase
ameliorates obesity—induced
inflammation and insulin resistance
Proc. Natl. Acad. Sci. USA., i
108:5753-5758, 2011.

Mutoh M, Teraoka N, Takasu S,
Takahashi M, Onuma K, Yamamoto M,
Kubota N, Iseki T, Kadowaki T,
Sugimura T, Wakabayashi K. Loss of
adiponectin promotes intestinal
carcinogenesis in Min and wild-type
mice. Gastroenterology, &t A,
140:2000-2008, 2011.

Muraoka T, Aoki K, Iwasaki T, Shinoda
K, Nakamura A, Aburatani H, Mori S,
Tokuyama K, Kubota N, Kadowaki T,
Terauchi Y. Ezetimibe decreases
SREBP-1c expression in liver and
reverses hepatic insulin resistance
in mice fed a high—-fat diet
Metabolism %754, 60:617-28, 2011.
Kumagai K, Kubota N, Saito TI%*, Sasako
T, Takizawa R, Sudo K, Kurokawa M,
Kadowaki T. Generation of Transgenic
Mice on an NOD/SCID Background Using
the Conventional Microinjection
Technique. Biol. Reprod.,&#iA,
84:682-688, 2011 (*kco—first authors).

(3R] (Gt 59 1)

HEZAS

1.

Miki Okada Iwabu, Toshimasa Yamauchi,
Masato Iwabu, Naoto Kubota, Kohjiro
Ueki, Takashi Kadowaki : AdipoR2 in
Endothelial Cells and AdipoR1 in
Macrophages Play Pivotal Roles in the
Prevention of Atherosclerosis in Vivo.
The 16th Japan—Korea Symposium on
Diabetes Mellitus (Tokyo, Japan,
2011. 10. 21)

Tetsuya Kubota, Naoto Kubota,
Tomokatsu Iwamura, Mariko Inoue,
Hiroyuki Sato, Takanori Hayashi,
Iseki Takamoto, Toshimasa Yamauchi,
Kohjiro Ueki, Takashi Kadowaki:
Impaired Insulin Signaling in the
Endothelial Cells Reduces
Insulin—induced Glucose Uptake by the
Skeletal Muscle. The 16th Japan—Korea
Symposium on Diabetes Mellitus (Tokyo,

(=N
L.

2

Japan, 2011.10.22)

Takayoshi Sasako, Kohjiro Ueki,
Mitsuru Ohsugi, Naoto Kubota,
Kazuyuki Tobe, Takashi Kadowaki: Role
of Sdf211, a Novel ER Stress—Related
Protein, in the Regulation of Hepatic
Insulin Sensitivity. The 16th
Japan—Korea Symposium on Diabetes
Mellitus (Tokyo, Japan, 2011.10.21)
Tetsuya Kubota, Naoto Kubota and
Takashi Kadowaki: Impaired Insulin
Signaling in the Endothelial Cells
Reduces Insulin—Induced Glucose
Uptake by the Skeletal Muscle. The 3rd
Annual Scientific Meeting of the Asian
Association for the Study of Diabetes.
(Beijing, China, 2011.07.22-24)
Keizo Nakaya, Naoto Kubota, Iseki
Takamoto, Tetsuya Kubota, Hisayuki
Katsuyama, Hiroyuki Sato, Shinji
Hashimoto, Moritaka Goto, Takahito
Jomori, Kohjiro Ueki, and Takashi
Kadowaki: The Effects of SK-0403, a
highly selective DPP-4 inhibitor, on
B —-cell mass and function in
haploinsufficiency of f-cell—
specific glucokinase mice on a
high-fat diet. 71th American Diabetes
Association’s Scientific Sessions
(San diego, USA, 2011. 06. 24-28)
Naoto Kubota, Tetsuya Kubota, Hiroki
Kumagai, Mariko Inoue, Toshimasa
Yamauchi, Kohjiro Ueki and Takashi
Kadowaki: Impaired Insulin Signaling
in the Endothelial Cells Reduces
Insulin—Induced Glucose Uptake by the
Skeletal Muscle. 71th American
Diabetes Association’ s Scientific
Sessions. ( San diego, USA,
2011. 06. 27)

EWEA, EREH, PMBE TN
T F AT L DA REEREFRET & = DB
HUG AR BT LR & AIERIZ AT € il
BN A v A T VEE
I BARIH DA AV ARFEVERERL Y A
HAMEFEBIEERZT) v RY T L)
2 85 [n] H ARSEH 2 FES (2012 43 A
15 H 5D

FEHEAN TIE N SHERF~~A A
UHRPUME & M B O LA R~
(FrFarkI)—) %46 AR
FOES (20124F 3 A 2 B M)
CEERERS, IUNEE, EEEN, FEHE
N, Mg (77 0 R T F U2 H5K
DOEIARIEALIZ IS 1T DR EEA I ER O
iR ) 55 26 [B] B ASKEIR G - ARG BN



10.

11.

12.

SHAEWRANES (2012452 H 18 H 4
)
FEHITH, EHEA, EEE2, AR
W, HEEER7, MReEhl, (UNEOE, fE
AR¥ETERR, M 57V ) Yk
RILT T 4 R 7 F ARLEME « IR AENE
WZENREE L 2 P9~ 5 ) 55 26 [B] H AKE
PRIF « R B PR NS (2012
F2H18H 4HE)
R, mARERE, EHEA, AP
75, /NVIES, REARTE TRE, ME  TE
7 7o BRI A B Cre BB~ A D
VESRL & AT | 55 26 (0] B AKEIR I « AEIH
YIRS (2012422 H 18
H 4R

TR, RERTE TR, KA, EHE
AN, Pz, M TR a2
kL A FREIE T-Sdf211 12 L AT o
A VA S EREE R OG5 26
(] HASHE RIS - I BN S AR R SRR
2 (20124E2 A 18 H 4 i5R)
ANVKTE SR, EEHEAN, EAREE, $5KE
32, AHEENE, MEETR, RN AR,
P 2%« TErHSGLT2 BHESK
Tofogliflozin @in vivo (23T AHIIE
VWi, PUBERIREH OMENT) 265 26 B A A
PEIRIP - IR BN IR TS
(20122 A 17T H 4 &HR)
HEERT, EHEA, EHITH, SR
B, VepREz, MRl (LNEOE, fE
AREETRE, P 1 THAROIRS-2 13T
DA > AV A TS D ) 5 26
(] H AHE R - IR BN S AR R A R
2 (201242 A 17T H £ ER)
EWMEA, EREH, MBE o DERE
5 VENY Z O TR RIE A DHERFZE
[F&AE T2 T 45 2 O TR R R i
A PHEMFZE— 1M PN R RE 2 i
=l (AT T L) 26 [\ H AR
i - I EN RS (2012
F2H18H 4HE)

HHER T, Lo, T, 6
AMES FEHEA, AT, MiE,
s PR [2 BUBEIRSR & 7 VY A ~ —TR
%ol S T HERE OMRBR | 55 30 [F] H AR
FUESFRFIES (20114 11 A 11-13
A HR)

ZEMEA, Mip o [EFEEIER &R
SE THERIR & REEL BERIG « A # R
Uy 7y Ra—ADJRRE & FBAVE)
(R T L) 530 [\ A AFREES:
DERES (2011 4E 11 A 11 H HR)
FEWITH, EHEA, FEAEL, HEE
B, AR, ILNBUE, FEARTE TR,
P22 - TR DA A Y sz MR
B 2 MmENEMaDA AT v
7T OBEEI ORI | 5 25 [B] H AKE

13.

14.

15.

16.

17.

18.

19.

20.

21.

PRIF « IR EM FREIREIE S (2011
F£11H5H HR)

CEERER, IUNEE, EEEAN, EHE
N, REARHE BB, PHZE : [AdipoR K
B~ 2B HNET T 4 R R F ok
K OBIREE LI 3BT D IR RE A A B
DOFFEB | 5 25 [8] H ABERIR - IEGENY
EOERCATES (20114E 11 A5 )
)

TR, RERTE TR, KW, EHE
AN, Pz, M T a2
kL A FEEK 7-Sdf211 12 X AR
g TDA o AV B MR R o
B 55 25 [B] B AHERIR - IR EN S
DAEWREINES (2011411 H5H K
)

EEE, R, EHEA, mAE
fiE, FEEEt, BILETT, BAGER, %
JREST L, IRARFE, RERTE TRR, PIMGE :
MEGG -« A > A WA E 2T 5 2
HOHE JRIFE 7 VBN % HDPP-4 [
FIO RG] 5 25 [Bl B APER
- B E R RS (2011
F£11H5H )
HEERT, EHEA, EEHTH, ER
e, AR, ILNBUE, FEARTE TR,
FIG 2%« THHK D TRS-2 ORI
BT 2 BE| O fif B - e 2L TRS-2 K4H
~ U A& WT—] 5 25 [a] H AKEIRT -
RE B P S (2011 4F 11
A5H Hi)

SEEITHE, RERTE TRE, (LNEOE, EE
EA, /MEIER, &FfE, ILTER,
JEL, FREFEN, ME: T77 4R
T F AT K DPUREIRIFVEH O F A
J1 =R ) 5 25 (8] B ASHEIRI - A E)
WP N ES (2011411 A5 H
H)

EAERE, EHEA, TERES, RAK
Fe, /VyESE, WSILETT, ERHEH,
REATE BB, FIfm=F - THE B ML o>
Tef712 1 B IR Bk FR I BB 7o 58
ERIZLTWSD ] 25 B H AR -
AE B P S (2011 4F 11
A5H Hi)

EWEA - T8 SHERF~~A A
U PP & A FEE OB LA R~
(A 7= 7% F—) %52 EHANR
EHae (2011410 420 B IEE)
HEERT, EHEA, EHITH, SR
B, VepREz, Ml (LNEBOE, fE
AVE RS, MM EE : THMXOIRS-2 DR
REFFAEN I 1T D& H ORI - B0
IRS-2 K~ A% H\T—] 561 [AH
AREETRHRE (201110 H8 H K
)

TR, RERTE TR, KW, EHE




22.

23.

24.

25.

26.

217.

28.

29.

30.

A, Fil—Zz, PWEE - DIl a2
kL A FEEK 7-Sdf211 12 X Ao
A A S ERETER OG5 61
[l H ARREESSRE (2011410 A 8
H  HR)

SEERERS, IUNEE, EEEAN, EHE
N, FEARWEZBS, Mg [77 1 Rx
7 F U RIROARELIZ IS T D RE
AEPRREFROMI ) 5 61 1 B ARE =
Faia (2011410 A8 H  HAD
FEME A, JR— M, B g, SRk T,
G, EAEE, BHYE, WA
3B, EWEEA, INEIE, AT TR,
FH 2% . THIPK3 (homeodomain
interacting protein kinase 3) MDA v
A Y W~ D R 5 61 Bl A AR IRE
EFaike (2011F 10 A8 H  HA)
EARERE, FEHEA, /NEVESE, REAR
2, WIE T, EHEh, AL,
REAYE BB, FIRm2F - THE B ML o
Tef712 1 B R EkEFR I BB 7 58
ZRIZLTWD ] 61 B A ARREES
gy (2011410 H 8 A HUR)
EWEA, EETd, AR ES, P
22 TIENEMA 2 o 7
B XA v AU ARTFED B OFE
WY AAEEEERLT D] 561 BHA
FEESSRS (2011410 A8 H  H
)
W, EHEA, EEE, AR
s, H EEELT, (LNBOE, FEARTE —BR,
My 2 TF7 ) DU B EAOTENR
WIERICBIT DT T4 RR T F D
BB OfEB | 55 32 0] B ARER 2 (2011
#£9H 23 KK

W, VTN E, BN, K EE
B, =, EEEh, —0E
%, Ml 2, WEHER: 402
ZHFEICBIT A A X —n A %233
DOEENZOWT | 5 32 [B] H AR 4
(2011 4£ 9 H 27 B #88)

B ILMEAT, KAz, HHRE, mA(ETH,
FEHEA, AW HS, M TR
B EREOEEIXEA v A Y VIEF
Beo 7 B DA A KB
L AREET % 1 5 32 v H ARBEG SR (2011
£9H 240 KK
/NS, EHES, KRAmET, kx
AL, EHEA, JbAHEL, PGZE, Kk
FE = TS TKLF5 [XAgRP % #iifil
LERLHET 5] 5 32 [B] B AL
£ (20114E9 A 24 B 1)
CEERERS, IUNEE, EEEAN, FEHE
N, FEARWEZBS, Mg [77 1 Rx
7 F R OBREL IS DR REA
HAEFROMIA | 5 32 [0 B AR 72
(2011 4E9 H 24 A #88)

31.

32.

33.

34.

35.

36.

37.

38.

39.

EARTET, AT, JEAKIMT, KIKFE
He, FEHEA, EHEH, MpE, L
&= ¢ THELR TS PIAIEZ (VMH)  fig s e
WET IV TIET T 4 AR 7 F 2 (ADN)
PEANTLHET 5 | 5 32 Al H A2
(2011 4£9 H 24 A #88)

TETRREE, RERTE TR, KW, EHE
A, Fil—Zz, FWEE - DIl a2
kL A FEEIK 7-Sdf211 12 X AR
AT DA v 2 U MR TER o
AT 3 32 ] H B2 (2011 49
H24 B K
EWMEA, EmEd, a7 S5k
B, VepREs, el mAEE, (L
WHUE, AEAWE —BR, FAlRE : THFlE O
B - TEEAEHC I HIRST, IRS2 D%
Hl) 532 B H A2 (201149 A
24 H )

TETRREE, REORTS RS, KEW, EHE
AN, Fil—Z, FWEE - DIl a2
kL AFEIK T-Sdf211 12 L A EERO
JHEC DA v 2 U R M RETER o
et 26 47 B H AP s (2011
#£6H2-3 0 HH)

SEVRITHE, MKV BB, &FFE, EH
EA, WNEOE, /NRIERS, SRR
TE-acE, L RER,  EESLR,
Z T T ARR T F AL DET-72 A
VA VS METTEERH ORE ) 5 54
[B] B ABERIA PR IS (2011
5719 H ALK

H-aE, REARVE B, AfRdTR, 4
TRIE, /ARIERR, SEESCHE, [EIE
it Kigh, EHEA, Fi—2, M
2% THrBL/ MR A b L A FREIA T
SAf211 I K DRFICTOA A U sz
PEFREIVEH ORRET) 56 54 [B] B ABERIA
FRERFNTES (201145 198 #L
2

ANV, EEHEEAN, @mAEE, $KE
SE, SR, ARMEIES, HhHEIETR
REATE BB, FA2E: THTISGLT2 BHESK
CSG452 Din vivolZ B AHukERIEEH
DOFENT) 55 54 [B] H ABE R IF F IR
firtE< (2011425 A 19 B FLIR)
HEEELY, EHEA, EHEH, ER
FEkL, TTAET,  INEOE, REARTE
BE, PR TohAX O TRS-2 OO BEAR gt i
2B T H&EEIOMRE BRFFEAITRS-2 K
B~ 2% T 5 54 [B] B ARERIE
FRERFTES (20115198 #L
2)

EE=, EHEA, SAEE EHY
th, R, BSILETT, FBAE
BREST L, SRARZEA, REKVE RE, PH
2% : TDPP-4 [R2E3K D 2 BUBE IR £ L
Ik D PUBERSIER ) &5 54 |1 H




40.

41.

42.

43.

44,

45.

46.

47.

48.

ARERIR F 2R ES (2011 4F 5
H 198 #LiR)

SETRERD, IUNEOE, HEREA, EHE
AN, HEARWE BB, FAMGE : TAdipoRKIR
~ D AEHWET T 4 NI F R
OEHIRLIZ I 1T D Ee AT E R D
fEBA | 2 54 [a] H ASKE PRI AR IR AT
4 (201145 H 19 B FLIE)
RERTERD, EfErER, BEHEAN, EHY
th, FEERET, WERET, MRE
[FaRZH A7) U FFEEK RXF7 0
AN R DAEEHEY AU XY
YOOI X B HERIESEEH OETH
55 54 [B] B AE IR F SR I E S
(2011 =5 3 19 B #LW®)

EAGERE, EHEA, TERES, RAK
Fe, /yESE, WSILETT, EEEH,
AT EEL, REARTE RS, PAMEE - THEB
AR DT ET12 (X B A FEffEFr Lo B2
TRfE 2 B LTS | 54 [B] AR
PRIGFEZFR TS (201145 A 20
H  FLIR)

PsILMELT, KA, HPRE, EHEA
, FEARE RS, PIRRE - TBERAE R 518
DFEREIL Y T o B K DA A >
REE L FHEAS 5 ) 55 54 [B] B ABEIR IS
FAERENES (20115 210 #L
2)

FEWHITH, EHEA, RBAFERL, HEE
B, IUNBOE, REATE RS, MR
2 TIENERA 2 o 7
B XA v AU ARGFYED B OFE
WY AAREEEERLT D] 54 RIEA
PEIRIN PR PSS (201145 A
21 B FLI)

W, PTNfmTE, EEHEA, W EE T
R, EWEH, PEAIETR, =
EZE, P T4 2 ) s MR
WZBITAHA 2 —naA % 33 DFRE
DT 5 54 [8] H AKE R IR 2R
S (2011465 4 21 B ALIR)
EWEA - T8 SHERF~~A A
U PP & A FEE OB LA R~
(f 7 =27 F—) %54 0] HARE
PRIGSF SRS (201145 A 19
H kL)
EHEAN, EHTH, EAER, Lk
B, G, PEATIENR, LNEUE,
FEATE BB, M THFRONE - B
RFHZ BT HIRS1, IRS2 OFE|| 5 54
[B] B ABERIA PR IS (2011
5721 B ALER)

SEVEITHE, MEAKHE TES, EEEA, 1IN
WOE, 1R, e, FEE T
F 4R F N K AHUERIEER O
A=A L) 584 [ A RN W
DR (2011424 A 21-23 B #7)

49.

50.

51.

52.

53.

6

FEFRREE, REORTE BB, KAz, EHE
A, Pz, M TEHD a2
kL R FREIE 7-Sdf211 IC L AEAED
FFigcoA v AV Rz EREIER O
i) 5 84 [B] H RN I F2 FIe 2
(2011 4F 4 H 21-23 B #h)
HEERLT, EHEA, EHEH, BER
R, AR, ILNEE, RS
B, P2 THRRR D IRS-2 R AR T i
BT DEEIOME I RAYIRS-2 K
H~ U 2% HWT 5 84 [Bl H RN W
SRR S (2011 424 H 21-23 B 4
)

CEERERS, IUNEUE, EEREA, M
BN, FEARTE ZBS, P (77 4R
X7 F R ORI LI 31T DR RE
AEPRREFR O ) 55 84 [81 B RN
TR (2011 44 A 21-23 H A
)

FEWSARYE, B, SRRk T, EiEm
-, AEREIT, EEmEA, PR,
WA RE, K2, EHEA, [LINEIE
FEATE —BS, M -

THIPK3 (homeodomain interacting
protein kinase 3) DA A YU 43~
DR 5 84 [Bl H RN/ UL F2 ke
2 (2011 4F 4 A 21-23 H #hF)
FEMEA, FEHEH, AL, L
B, G, PEATIERS, ILNEUE,
FEATE —RE, FMM2E : THFIROKE - IBE
R I HIRS-1, IRS-2 D&E|] 5
84 [A] H RNy ib 2Pl (2011 47 4
H21 8 #F)

Ui ik

(DB

EH
WK « BRI « FHT U
FgeE T« 50396719

i A (KUBOTA NAOTO)

(2) WFFE55 14

C )

WHIEHE &

(3) EHEMT T

C )

RET



