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Abstract : This year, as planned, we successfully generated mice overexpressing
transcriptional coregulator CBP/p300-interacting transactivator with glutamic acid (E)/aspartic
acid (D)-rich C-terminal domain 2 (CITED2) specifically in the skeletal muscle. We also carried out
phenotypic analysis of skeletal muscle-specific CITED2 knockout mice fed on a high fat diet as
well as a normal chaw diet. In addition, we investigated the role of general control of amino acid
synthesis 5-like 2 (GCN5), an acetyltransferase, and SetU, a methyltransferase in the regulation
of hepatic glucose metabolism. We also sought to identify molecules for which expression is
regulated by or that interact with CITED2 in both mouse liver and cultured hepatocytes. We
obtained several candidates and are now investigating the metabolic function of 2 shortlisted
molecules, retinoblastoma protein (Rb) and a sort of dioxygenase. Herein, we present full details of

the GCN5-related project that has progressed the most within this past year.

The role of GCN5 in the regulation of hepatic gluconeogenesis

Hepatic gluconeogenesis is critical to maintain fasting glucose homeostasis; unrestrained activity
under hepatic insulin resistance contributes to hyperglycemia in diabetic patients. We have shown
that the transcriptional co-regulator CBP/p300-interacting transactivator with Glu/Asp-rich
carboxy-terminal domain 2 (CITED2) promotes PGC-1a-dependent gluco-neogenesis by inhibiting
its acetylation by GCN5. GCN5 is a PGC-1a acetyltransferase (AT) that seems to inhibit
gluco-neogenesis; however, hepatic GCN5 (not the paralog PCAF) is upregulated in diabetic mice.
Therefore, we investigated the role of GCN5 as a histone acetyltransferase (HAT) in the
transcriptional regulation of hepatic gluconeogenesis. GCN5 knockdown in murine liver reduced
glycemia and gluconeogenic gene expression. GCN5 depletion in hepatocytes attenuated the
induction of gluconeogenic genes by cAMP, PGC-1a or CITED2. Neither GCN5 nor its AT-defective
mutant (AAT) enhanced cAMP-triggering gluconeogenic gene induction when overexpressed;
co-expression of CITED2 and GCN5, not AAT, did enhance induction. These data suggest GCN5
induces gluconeogenesis in an AT-dependent manner in concert with CITED2. We also
investigated the regulation of GCN5 activity by AT assays with histone H3 and PGC-1a as
substrates. In the absence of CITED2, GCN5 preferentially acetylated PGC-1a. In the presence of
CITED2, GCN5 bound CITED2 and acetylated histone H3, not PGC-1a. ChIP analysis revealed
that recruitment of, and H3K9 acetylation by, GCN5 on cAMP-induced gluconeogenic gene
promoters were abolished by CITED2 depletion. Our results suggest GCN5 promotes
gluconeogenic gene induction through a CITED2-dependent substrate switch from PGC-1a to
histone H3.

Researchers [Z1&, MR EZELEHT S,



2415102

2BBERARDBEZED=-HDHFEMDERICE T SEELEEFCITED2Z b ELT-
RFFHIES IR T IRADRHR

3 25 oo = =

KRIIFH23FEEFCTHEEERMERMFAEE (2118116) ICKIBBEZ (T, B HZ A FCITED2ARILEU T K5 HF#E 2 4 H
HOBESFTHY., 2HBERBETIILIVADSMBEICHERMNEEZRENZR-LTLNSIEEFEHELT- (Nature Med. 18: 612-7,
2012) , AHAEM S, CITED2IEFFELIS DR CEWTHLRBAHICREEL . ZOHEEEINHIT A ENMBEELE T IE ., ¥
RIED BB EITADAIREMENTRIEEINT=, T ECITED2DEMZ R T 50 FIL. FiEERFABREDIEZENLGLEEZDONT=,

ABIETIE. CITED2DFFAIZH TR R BAMA~DESERASMN T L4412, ChETICEAELCITED2BEIE ST rT 4
fyﬁ%*;%féﬁ%fgcwasaua)ﬁE%ﬁJﬁ’éﬁ!:a%l%f&%ll’éﬁﬁﬂﬂ@“éo Fi-. ERFABED D FIEHEL THRCITED2HIEME S FDRE
TE - HERERRTZ 1T,

TR 25FEXMEAEIZEDE, BRHBFEMCITED2REYVRADBEERLGLSVICEEHEAE TTORBRREBR S &
VERHEFEEMNCITED2N S VRO Iy IR D ADEE, FIEICE T57FILILERGCNSDHEFH ERE D5 FHEEICEET 5
ST ERAT, PSR KU FHIRRICE 1T 5 AFILILEERSetUD R FK IR I L A RER T EStUDHEERA D FOREEZ T o= £
1=. CITED2#% & 4 FRetinoblastomaZ > /Ny DI IARE D 1EIZE (T 5% E|, LS UIZCITED2RIEHE S FELTRIELI=DA X
F4+—EDOIFHB R ICB T A EEDBITEEDT =, £1-. CITED2#E & tElincRNAZ S WNZCITED2(Z &> THRIRAH 22115
iINCRNADIEZR BT oT= ULTFICHIT—ITEDEBICDODWTERERET 5,

BEFHCITED2D X BEAE (28 1+ 5% B D fZBA

— B RMCITED2X 8 (mCITED2KO)T ™I REMLVT FFAEGCNS DR BFHIE xR T I XDAREA
1. BEBFABECORE. MFEE. TEE-FRAH . Ak BTl i B RO GCNSHEBEHN ] B Y IR E ALV -& LY
BIEEDRBRBEMBINER T, ABELLREFZHA 1. GCNSMEHFHBXCITED2EZ KB LG EICOAFHEHRER
Mof=, BIRINBEE T CRHDBITE#ET, BROXRFFEL, MEEEZ LRSEIEERELI-, —
2. BRIZHITHECFHREDEILZMIENIZHEIT—NRAAS, GCN5-CITED2#E & AN EE M %in vivoTHLMIZLT=,
Pck1, BRIEIA L UBEDRBEDELERE, CNHDE
LD BEEMKFRIGHRE R E LT, GCNSIZ KA HEF ARG D AH=X Ls—in vitroTDIRET LY
3. EEMHMRBICEITHHEETE XL TE, CITED2REFKHLE 1. GCN5HY, cAMP, PGC-1a. CITED2 I #ET £ REER D RIR
BHDEENEIDIIEERELT=, FEICHBEDDFTHAILEHER,
3. BHRHEBEMCITED2FS VA T =y IR RAZERLT-, 2. GCNSDERR7HFILLEHEZSUIZGCNS-CITED2#E & 1K
MO EFEREGCFORRFEICEETHLHILEREL
S EBHATMOCERBRECIIEANERLGEDERRET =, —GCN5IIRILEVH L LEREFRIKTFE DEpigenetic
AW -EZifxEH DI, CITED2D#EEEBSERZEIZLY modifierC&H A ZEEBALMIZLT=,

CITED2DFARIZE 1T HHAEEHALMNCT D TFETHD.



2415102

2BBERARDBEZED=-HDHFEMDERICE T SEELEEFCITED2Z b ELT-

. R

25

RS etUd RSN <& (T 5% & ) fiZEA

REERE . FFHEtF 2 SetUBREINSI T D RES5UIZHIRIEE
FFHERBICE 1T D1 RETR K RERHVS . SetUDBEREHNIHIAS, &L
ATVICAMPIRTFEDIFEFTERBROFKRFEZIHEIL .
FEHAENFICEOMBEEDR TERCITEXFRHLE. &
FEIL. SetULHBBEERT S0 FORIEELHEERADEE
DIREL, O UIZSetUD AFILILER EL TR D BRI
1T1o7=,

1. SetUREEERLLTHEBICEMEGEEXERF. —Fa
AV I72)—DR T EFILEEERED1DOXERIELT =,
SetUEXED R EERASTUIZin vitroAF JLIE T vt A4H
5. SetUlFAFIILILEBERIEEZFS . XIESetUDEE T
HAHEREEN RSN T,

ATl tF E2aSetURIEY O RE/ESLT=,

2.

3.

S5%SetUDAFILILERLLTOMEORIDIES /LE
{EZBLMNZT D, Tl REAIEDEBDERL

,——

172,

<FTRH25FE HRFER -WXLEED>
A F R

Kimura K et al, Diabetes. 62:2266-2277, 2013

%8

36 AABERBFLEFTHAREME, 58, 2013. (BHESEA)
20135 BAREEGZEFHARERME, 108, 2013. (EHEEA)
FaHRRE

FE50E] RN FEZRFMERX 2B CAHES A, WWith X/ Hith) . 5586
B HARADBDERZMRESHLEIE CBEHEEAN, RER, KA
fth). 55560 B AFERFRFRFEREMERHRRAIE, NIRRT DL1E

(MAER, BHESA, WX, K¥AEM), 1st Annual Helmholtz-

ESIRT«

DA DA

CITED2%| #1172 F DERFE

CITED2#E & #2780

CITED2#E & #5221\ D&t EL TREIZE L1=Retinoblastoma® >
/N7 (Rb) DI EERRITZHEDT-, CITED2MD#RERIBIZLYFEZBHHE
R 2 EFEE IEPPARYD FHIFHNHI [C K DM DAY, Sl
Cyclin-CDK#E &KIZ&DRbD') U EE{E A CITED2D RIBIZKYIE
EINDHEITKDHIEFRHE LIz, —CITED2(X MR EHA - LD
FlfE S FELTHEET ST LT AL ML=,

CITED2# {1 2+

EERELEY VAT, CITED2THEINSG A XI5 +—F
(2% 9 BShRNATZ T /A JLARGZ—% AN THERER K RER %
Tofze — AN FILHEHEDFHEHA FTHARUREEINREBINT -,

CITED2#£&lincRNADIEZE
BB S DRNASRE LG EIC LY RRE IR R TIERETo1-. B
WA D RIEEBENFENEL, FED Y TR CITED2R) —4
A—FIILREDERIZETF,

Nature Medicine Diabetes Conference, Sep 2013. GEHEE
AN EBMEBRBHEZR2ECEAESTA, LK) | 1st
Korea-Japan Diabetes Forum, Korea, May 11, 2013. (#a2
B 7). 2nd Annual World Congress of Diabetes-2013, May,
2013. (WA &E 7). Asia-Pacific Diabetes and Obesity

(APDO) Study Group symposium 2013. ({2 XE ). 5 18[H
TTARGAIURI RO L (Lt K rith) 4tk

KEFFRAR IMEAER)
RERFRFPREFHER, 68, 2013. (RFER)
EWUKRZRPREFEFHERR, 108, 2013. (IRAXER)



PEERRVFTMEREICOVT

MEES . 2415102

WFJERREA © 2 BUBEIRIR O RIFE D 7230 O 53 FAERI D[R EC 3 % 85 AR F-CITED2 & by & L 7oA

PP 2 2T 4 7 AR

FATAFTRE L AR ER
it SCHEFR
L EA b EH Ei2E T Ei2 IR LS
The miR-17/92 cluster is targeted by S . .
STAT5 but dispensable for mammary Yamaji D ff Genesis 50 (9) 20134
Histidine Augments the Suppression of Kimura K
Hepatic Glucose Production by Central Matsumoto M, Diabetes 62 (7) 20134
Insulin Action Inoue H fill
Sequential activation of genetic programs
in mouse mammary epithelium during Yamaji D, fth Nucleic Acids Research 41 (3) 20134F
pregnancy depends on STAT5A/B
Mammary—specific gene activation is
defined by progressive recruitment of S . . .
STATS during pregnancy and the Yamaji D fth Mol Cell Biol 34 (3) 20144F
establishment of H3K4me3 marks
FRIER
HA kv RRA B St £ H

RN (N - e ' 556181 F AR IR AR FIR AR
CITED2-GONSHLA PRI & SIFREIIABID |k e g |iis oMo m A3: 42 =0 IBEIED |k 2013/5/17
A ] il L Y
Central Role of Fasting Inducible CITED2- o . I SR AT L [ [
GCN5 Interaction in Hepatic WA EZE gieﬁzié:ﬁim%g?gs1um on Transcription %?g;ﬁm”‘ 2013/11/11
Gluconeogenesis h ke
Central Role of Fasting Inducible CITED2- e )
GCN5 Interaction in Hepatic WA EZE b gilg PgblflbqblabiFeS ;8?30b6S1ty (APDO) WL 2013/10/12
Gluconeogenesis udy Lroup symposium
The Hlsfcne Acerltransfer?s?‘GLNE TSAN g MR A Ist Annual Helmholtz-Nature Medicine NESNZIEN
Essential Regulator of hepatic I Diabetes Conf X ) 2013.9
Gluconeogenesis tabetes Lonterence
CITED2: a new player in hormonal " . 2nd Annual World Congress of Diabetes— s - . ;
regulation of hepatic gluconeogenesis A SHE 2013 PHZE - 2013/5/20
CITED2: 1 in h al 1st Korea—Japan Diabetes Forum, 26th

- @ new player in hormona . A 7 fih [Spring Congress of Korean Diabetes HME - wE 2013/5/11
regulation of hepatic gluconeogenesis Association
CITED2-GONSHELARIZ X 2 APHERTAEFAEEME | HEA |The 7th Kobe Diabetes Night Seminar il 2013/10/4

" s
I FCITEDC 5 (BRI |k % b ([ - RETIRRT T S — IESBERE - H o013/10/10
WFFEHT « MU

_ , : AARERKRFEE
FFEIC 31T 2 2 AR IRIFIGFREERI DRIE~D |, S e 2h e | PR AR R S ey 5012 /0 /¢
o " o c . N HAN NEFR F IS F .

ST JIPRETE A TEHE & ST At lo— AR EZE | AARERKRYEZ AR < %fﬁmw JII |2013/9/26
HR G0 CITED21C L D AHTHI st o fig [, N #534[0] Osaka Diabetes Forum —Paradigm e e o
] A ER Conversion for Diabetes— Kb 2013/8/22
IFA 2 2 U AHE £ SIEO S TRMNF [ v | sbolietfien: e & p013/7):
WEFEA T 2 T A bl - WA B #56]5] Metabolic—Hepatology WF7E4> fiif 2013/7/30
E A N T E T AACRESRGNSIC K D ATHERE  [IlJF HEAN (4. TR« FERRRIRRR N A 1 | O 001

TR O ] s S 34181 A AN A - A FATJEE o B R A 1 ) RO 2013/10/11
G A5y 1 CITED2 I LB S s 1 PEHIRb D sz . o .

e e, p i N Iy :
BT & A LIRSy e ali g R AT (TSR R e
G A5y 1 CITED2 I LB S s 1 PEHIRb D - N o ess . .

oy C i 4 P H i N VAVURI T A gy g p
FERE IR 2 A L C NSNS b A Bl 2 s KA e |BB18IE T T 4 AP A = AR YT U 2013/8/24
E A b 7 F ARG £ DITHOR [ WE FUSA |50 HARIRATE SR  HF | 2013/5/16
AT E AR O fiR ] s ZEARE I e A 1 I
RS A5y 1 CITED2I LR M SR 1 PEHIRb D - i ot oot

e ", i i BRI X RPN 2 EA y
HERE IR 2 A L C NSNS b A Bl 2 i KA il [5556[E] B AR R FSEREINES fleR 2013/5/17
EAF VUL, PHMREN LT AT IR AE, B |y, 5 R S A A Yo 2 A - y
VEFRNT - 2 PR IE - s 4 RS 2 & Ed 5556001 H A RIS PR E R AR S REA 2013/5/18




PEERRVFTMEREICOVT

A F T FAEEFEGONG IS L A NTHHE  |iEH EEA

S I 586[A1 I AN MR AR = (= 2013/4/27
P H
IREA (TNl 2D IR N S Sy R AR . .
e I TOTD IR LI BT S Nk s i |dhsslel nAM A2 FiliRe 2 fires 2013/4/26
AFUL : i B 5 R /N P Sy R A SA b . .
gﬁz//m¢MWﬁ%”L(H%ﬁ$%m iﬁﬁiﬁmh 5861] F AW FE R EMHA R i 2013/4/25
RN % 3ONGIZ ot |V Bl o L e sr e L . .
A A e 2 T O 2013/4/12
553 15 1-CITED2 L A AR - FE#Rb D e . J N e s A e L . .
HSBETR 24 L RSG5 (L 2 B3 2 i ORI il | 5008 A AR BB ST HOR 2013/4/12
The histone acetyltransferase GCN5 is an |, —— o . I K 1 5 A [
essential regulator of hepatic g# HEA ,In;e;n?émﬁi Symposium on Transcription Qfg;ﬁm& 2013.11. 12
gluconeogenesis and Netabolism ke
The Transcriptional Coregulator CITED2 o . S SR AT L [ [
regulates adipocyte differentiation and [ KA Ak Internatmnial Symposium on Transcription (/ﬁ?rﬁzﬁmﬁﬁ 2013.11.12
e : and Metabolism By
lipid accumulation
CITED2-GONSHELAARIZ X 2 APREBT TR D |, o e Fo28lul A AHER « IETE PR FREME | . .
i WA GEE M2 ke g I 2014/2/15
The histone acetyltransferase GCNb Keystone Symposia, Challenges and JRNPY Nyt
regulates hepatic gluconeogenesis through |IAZX &% ffi [Opportunities in Diabetes Research and e 2014/1/14
a CITED2-dependent substrate switch Treatment
The transcripional coregulator CITED2 ST ST
regulates adipocyte differentiation by A JEZE fth |12th International Congress on Obesity L ew—T 2014/3/17
interacting with retinoblastoma protein
ZOfIEFR GlEEE, T L e, T AL
24 RV HRHE FEFRIE St £HR
Rl VR T B3 A R AFHBIEORE |, - 55600l A ARE R F RIS s o0
LS B’ 2 News Flash No. 3 Report A 2013/5/18
bR b T FAALREFRGONSIZ & 2 AP o 5556101 H ABE R PR FINES 45 001 -
TSRS O fif HIE - FEA News Flash No. 2 Report A 2013/5/17
FERFHASRILUZ DOWT BRGSO b DI ( )itk Z &,
ReERHER (REEH) =
B ; e _ 254 2 FE [
T BERES A=l BEE (PHA) | HIBEE

kL

MU N R WEE oM T4 L) Loz

KREEMEEPHERTONELZLIMDOZ &,

&




	①H25 研究報告書24指102(日本語)
	②H25 研究報告書24指102(英語)
	③H25 研究報告書24指102スライド  　
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