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Feedback regulation of epigenome by metabolism upon adaptation to nutrition environm
ent
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Purpose of this study is to identify epigenetic regulation of cellular metabolism
upon adaptation to nutrition environment and feedback regulation of epigenome by metabolism. Next generati
on sequence analysis revealed histone methyltransferase SETDB1 regulates metabolic switch during adipogene
sis, and histone demethylases JMID1A regulates energy expenditure in brown adipose tissue. Furthermore, me

tabolome analysis suggested the possibility of epigenome regulation by TCA cycle metabolite a-ketoglutarat
e during adipogenesis.



PPARy
(TCA)
H3 9 (H3K9)
1) 2) ATP
3)
4)
5)
ChIP-seq H3 9
(H3K9)
ATP
S_
(SAM) a-
(a-KG)
mRNA
SAM a-KG
ChIP-PCR
in vitro
SAM
a-KG

eY)

H3K9
SETDB1
sequence
(ChIP-seq) SETDB1
Cebpa  gene body
H3K9me3
SETDB1 gene body
Cebpa H3K4me3
H3K27me3
RNA II
SETDBI1 Cebpa
H3K9me3 SETDB1
Cebpa  H3K9me3
RNA II
Cebpa mRNA
SETDB1
Ppary
SETDB1
SETDB1 (DO) f Aﬁ;.
H3K9me3 (D0) |1
H3K4me3 (D0) F A
H3K4me3 (D8) | kA ..
Polll (si-ctr) | s
Pol Il (si-SETDB1) f g g e
Input (DO) | C/ebpa
P —
Paused
QQQ o] * Mo ML
MDI or
SETDB1 knockdowng

1. 5eTDB1(C B ¢/ebpaStR M

ChIP-seq
JMJD1A
Adrbl, Ucpl
JMJD1A
Ser265 A
JMJD1A  Adrbl
SWI/SNF

PPARy



Adrbl
2
3T3-L1
TCA
Jm)C
a-KG
3
a-KG
Idh3a, 1dh36,
Idh3y mRNA o-KG
Wnt3a
Idh3a, Idh36, Idh3y mRNA
Idh36
Ppary, Fabp4,
Adipoq
Slc2a4, Hk2
IDHS3
2
| AeAm
3 6 &
5 (G s s I
FF IL-Con ﬁ Idhsy,

N A

mRNA expression
g

1500 —m
1dh38
et Ieh3e:

/‘ 500
. i ¥ T
<L YT oh 6h 24h 4sh sd
IDH3 — -
! ! et onm
ar T LRI
I o

g

HOT OH

Sl
= 1 ||"I

UNIEE AUV LCoA
mmmmmm + © w (d)

[anl/cell]

ImjCk 22
BEAF N ALRER |—e+
B ME, Al @
/‘p\ /“ ﬁ(\' k ﬂ‘.ﬁi‘ﬁﬂﬁ]ﬂfﬁ?
(Slc2a4, Hk2)

DIZEON
Blz. IDH3IC KB TE 2 LRHIFET L

1
Yoshihiro Matsumura, Juro Sakai,
William R. Skach., Endoplasmic reticulum
protein quality control is determined by
cooperative interactions between Hsp/c70
protein and the CHIP E3 ligase. J. Biol.
Chem., , 2013, 288, 3109-31079.

10

Setdb1 9
2012.11.1

FAT DM

SETDB1
ChIP Seq
35
2012.12.11-2012.12.14

Jhdm1b
35
2012.12.11-2012.12.14

SetdY
35
2012.12.11-2012.12.14

ChIP sequence
Jdmjdla 35

2012.12.11-2012.12.14

Fbx110 1
2013.3.23
Yoshihiro Matsumura, Histone H3K9
methyltransferase =~ SETDB1  regulates
metabolic switch of preadipocytes to
adipocytes through repression of C/ebpa.
Cold Spring Harbor Asia Conference,

Nuclear Receptors and Diseases,
2013.11.4-2013.11.8
SETDB1

RNA II

36

2013.12.3-2013.12.6

SETDY 36

2013.12.3-2013.12.6
Royhan Rozqie
JMJD1A
36

2013.12.3-2013.12.6



@
(MATSUMURA, Yoshihiro)

20375257

&)

®



