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Adipogenesis as a model system is needed to understand the molecular mechanisms of human adipo-
cyte biology and the pathogenesis of obesity, diabetes, and other metabolic syndromes. Many relevant
studies have been conducted with a focus on gene expression regulation and intracellular signaling
relating to Peroxisome proliferator-activated receptor gamma (PPARy) and CCAAT/enhancer-binding
protein alpha (C/EBPa), which are master adipogenic transcription factors. However, epigenome regu-
lation of adipogenesis by epigenomic modifiers or histone mutations is not fully understood. Histone
methylation is one of the major epigenetic modifications on gene expression in mammals, and histone
H3 lysine methylation (H3Kme) in particular implicates cell differentiation during various tissue and
organ development. During adipogenesis, cell type-specific enhancers are marked by histone H3K4mel
with the active enhancer mark H3K27ac. Mixed-lineage leukemia 4 (MLL4) is a major H3K4 mono-
methyltransferase on the adipogenic enhancers of PPARy and C/EBPa loci. Thus, MLL4 is an impor-
tant epigenomic modifier for adipogenesis. The repressive mark H3K27me3 is mediated by the enzy-
matic subunit Enhancer zeste homolog 2 (EZH2) of the polycomb repressive complex 2. EZH2-medjiat-
ed H3K27 tri-methylation on the Wnt gene increases adipogenesis because WNT signaling is a neg-
ative regulator of adipogenesis. This review summarizes current knowledge about the epigenomic reg-
ulation of adipogenesis by histone H3 lysine methylation which fundamentally regulates gene ex-

pression.
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Adipogenesis (Z] WA 22319} adipose tissue (AW 23)
© AZEdY T 37 3 2249 AL AFstedE 9
of Wl &3 =& Axelo|t} E3 adipose tissue= H T
328 g 9 A dEe] 4 2Hos we AUt
o] o] Z]:H] adipogenesis®] & 2 o]

H Rt/ g 24 el & E&ol
adipocytes (AW A E)e= 7| EH 02 Y 7] A E(MSCs;
mesenchymal stem cells) = 78 &35 H A F 7HA 8
o o2 EAFY3]. AA(lipid)e AUAE AAste=

¥3hS 3= white adipose tissue (WAT)S}, Atjd o2 22
AL 7L JAT B2 o EZ=oLE 7L e
brown adipose tissue (BAT)E U+=TH(Fig. 1.) [12]. WATS}
BAT+ adipose tissuetts 359 SA 3HA 4202
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A8t 231 #d A A A (transcription factors)Y A A T

A(lipid metabolism)oll #Ad T4E FFHOE Bo| Td

8tA4| 5, brown adipocytes?] 74 FIEZ =g otE Ho] 714
e

13, AUAE st & TAATE °‘(thermo-
Al

genesis) = FTH7). BATOI A FHaHA LdHE MEE

of 2} 4 <l uncoupling protein 1 (UCP1) A P“ﬂ’H o
Al thermogenesis®] #AHFT& ot= Ao g & dejA Yot
[48]. BATS ZH5EFANA tFE AAF9 interscapular
(%) #9d EAE sk, A AFe FolrledlA ol
ZHAI QAR AAHAM e AdHer EAsY, dF

beige/browning adipose tissue (W o] XA A}z2)o =2 &
A FTH11]. WATS E 23 A 2 E(triglyceride) FEIE

UAE AAsts 8 75 YdE, 98 7HA gokst HIA
XE 2¥37] B Zof cytokine®H 9 AFHSE wiAsE
w7 Ro 2T A4S 313 rH14]. wekA 7| & Sks}

4l 4 %9 adipogenesis¥ ol A & 7] 3}
g mhg-2 F_Ei_‘ N2EE &83 in vivo adlpogenesme
3] adipose tissue?] A 2|22l 7]%5 A7t AP L

3l ) DNAE 94 (chromatin) F e} 2 £A4317] 94l 3|
22 Z (histone) T Ao ZAAM EATT. FA S| 2EL 47
271 ¢] H2A, H2B, H3, H4 47} @il d 2 FAE 0] & 87 ¢

FH = DNAZF 147 bp 24A S, o1& 728 2% (nucleo-
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Fig. 1. Development sources and transcriptional programs of
white and brown adipocytes.

some)°| gt AR FET26]. 7S 3 2E ©HlA e
T Feo F2A FE3 w722 92 N-terminal £
e 4 At 53] N-terminal 79+ 0t 2T FH <
Hyo] EAster, EH SR acetylation (OHAH 3}), meth-
ylation (W& 3}), phosphorylation (214+3}) 5o ATH[55]. &
3] 3] 2 & H3 lysine (H3K) %+719] acetylation? methylation
of AZE3k o] B2 A7 o] FoAA Sl=H, s|2% H3
acetylation®] 7§~ CBP, p300, GCN5, PCAF 5 9] histone ace-
tyltransferase (HAT; 3] =& o}A| A3l & 4)7} F+E H3 N-ter-
minal % 9% (H3K9ac), 18 (H3K18ac), 274 (H3K27ac) K]
ol A o] FoJUTH15]. 3] =& ofAl Bste] ¢ @Y &
o fste] A FES A s ALE dEA L
n, 53] H3K27ace @A &S &4 APA EA A (active
enhancer mark)Z 283 t}[6]. Mouse embryonic fibroblast
(MEF)oll 4 CBP/p300 HAT E47} H3K27ac ¥ & 4207
1§, GCN5/PCAF HAT &2+ H3K%ac ¥ < mj/sle AL
2 4 A H21]. 812E H39 methylation®] 7 $-& o}Al
A s}o} mpz7kA 2 H3 N-terminal K 7710 ® o] Yoji}A]
9 =3 arginine?t”] S Al methylation® & S Z ¢ A
ATH35]. =3 3] 2 E methylation= 37HA] QAIE o] F017]
<, H39 4¥A KZ7]o] #WA7]74 171 (H3K4mel), 270
(H3K4me2), 37l (H3K4me3)7hA] A H o] B} 5343 o4
< un, 42 o] dF YFE 7o) A7)l met 34
Hogr RAAogwE A8 4 IT}35]. 8] 2FE methyl-
ation= 7| EH 02 7kzke] K7] §o] A<l histone methyl-
transferase (HMT; 8] 2& W A3t a4)o] ojs) o] FojAH,
T Odd TERYS 53 2 GTo] HAL YTH15, 28]
B g HERAAE adipogenesisl A 42 H3K methyl-
ationdl] T3t o 3] %) & W3 A4 (epigenomic modifiers) 7] %
3 Aol ts) HMTEAE FAH 02 YotR 17k Foh(H it

4ol 8 g0l Table 19 2kslo] 92,

Adipogenesis SiTEHY

Adipogenesist Y 28] ¥ A X (primary cells)E ©] &3}
nh-9-22¢] WAT 9 BATOA e 5+ preadipocytes (2%
TAE)E Edste] A5 T 5 dvt I DA A
9 heterogeneity 543 £350] A ¥ AuEol, ¥
& AT AEL 3T3L1CI Y 3T3-F442A% 22 vhe2 M2
(cell lines)E AF&3aL QATH48]. 3 XA HEY vk F
=293 ggste] A5 s Haf wlotE7 A Z(ESC
embryonic stem cell), MEF, MSC9} 22 YA YA EE £
& th, SV40 vFo] 8 A large T antigens ©| &3t EE3
(immortalization)®l MZFE TF5& 4 9Ith23]. Pread-
ipocytes®] 7%, 4RtA 02 WAT 2 adipocytes® 7
A vF9-229] subcutaneous WAT A preadipocytesE 2]
3k, BAT 2l adipocytes®] 7% Blojy7] 2 d o gfojd
2] 39| (perinatal) E18.5~P0 pup®] interscapular®| 4] preadi-
pocytesE ¥ h(Fig. 1). MEFE o] &3 712 A 2 adipo-
genesis A FWHE 2~4Y AE ALHATHEZE 100% con-
fluent® #-2}Al 3}, adipogenesisg 913 & 9 (adipogenic
cocktail) & THE 1A 48413t F¢F A2 stA = of7]d =
dexamethasone (DEX), isobutylmethylxanthine (IBMX), fetal
bovine serum (FBS), 1€ d (insulin)& %3 &T}H10]. IBMX&
AZY cAMPY¥< %7 A PKA-CREB (protein kinas A-
cAMP response element-binding protein) 21 &2 %S 43}
Al71H, DEXE glucocorticoid receptor (GR)9| ligand & A
GRS &4 3lsta ¢14kste CREBS 37 adipogenesis®] 3
Al A ARIARI peroxisome proliferator-activated receptor y
(PPARy)®] &< 98 $44 =2 CCAAT-enhancer-bind-
ing protein B (C/EBPR)%} C/EBP6] Hd & fstti[3]. 48
Azt ¥ DEX$} IBMXE AASHI FBSS} I & - 02 #1315
HE 7~10¢ A= APty A58 adipoyctes7t ¥4 H ol
adipogenesis7} €/d ¢] Hth. Adipogenesis & 71317} 718
Hi 5 £33t 571 A8 g Ad dAad g4aud
3 EuAd 2229 d¥o] Frtsted tEASE Fabp4,
Glut4, Leptin, Adiponectin A 7E°] +8 HZF L3 vH7E
LA A7)

Conditional knockout mice (22 £o]2 §34 ZH v}$
) Bd& o]&3 adipocytes®] 97+ adipose tissue®] A
3} 7)% o wet @ 7}A Cre-recombinase (Cre) +A A HE nf
2 mdo] AL8-H T} BATH interscapular 59 Ay 7]
of T8 AAIAS Myogenic factor 5 (Myf5)-Cre P22 5
o] §3}H 27| adipogenesisell A1 &4 frH o] Aol dj
ATE & & Stk wHH ol adipogenesis7t F&3] o] Fo] A i

2



W ¥ adipocytes®] 710l W3l A5 A= F= Fabps-
Cre Wh-22& o] &31A 5 =H WATS BAT EFolA knock-
outs AAvFS-2oA 52 4 YTH17]. T2} Fabp4-Cre

op-22 B9 A9 adipose tissued Rt by e} ¥, o2 A 2

A= LFol & 4 g7lol Et adipose tissue

So]72)

22 Adiponectin-Cre W27} H ol &= @o] o] L= TH7).
Brown adipocytes?] 7]%5& ATE YA E BAT S0 43l
Ucpl-Cre P} 25 o] &8t} /|2 FF A thermogenesis o}
energy expenditured]| 3] A+& FIS + Yoh25]. FHA
Paired-related homeobox 1 (Prx1)-Cre v}-2x R@ 9 - o] &
StH, AbA ol A WA (osteogenesis) adipogenesisg T

il & 4 A5
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Adipogenesis®| HMAIZE

Adipogenesist= 2 7} adipose tissue 518 < F HAb
Al e Az os 2dH= AoE <A T PPAR
y9} C/EBPs= I3EA Q] 4] adipose tissue 24 ZAIA0
th47]. 53] PPARyE WATH BAT ZFo|A 27 Sojxo
Z drE ool uj$ &0, adipose tissue WA 2] AAF A2
&oll 9lo] 322 A& Fo}[33]. PPARy: F+&A A4
Ao 43 retinoic X receptor (RXR)# & heterodimer
2 &85 3, lignad AFH9E 53l prostaglandin, fat-
ty acid ¥ & FHFE glitazone A G 55 T3 435
= Ao g 43 A YTH10]. PPARy1Z} PPARy27} alternative
splicing 7] & %3 isoformo.2 EA|5tr 2t7t B = %
Zo] th24], adipose tissued] A& PPARy1Z PPARy27} &

Table 1. Summary of epigenomic regulation of adipogenesis by H3K methylation

Histone H3
methylation Target
Enzyme Locus Cell types Mouse models Results Reference
or K-to-M gene
mutation
Brown .\ MLL4 is required for
H3K4mel MLL3/ Enhancer Pparg adipocyte Conditional KO by H3K4mel levels on [37, 38]
MLL4 Cebpa Myf5-Cre . .
3T3L1 adipogenic enhancers.
H3.3K4M NA Enhancer Pparg B.rown Induc1b1’e by Myf5-Cre Ect.oplc H3.§K4M impairs [63]
Cebpa adipocyte  and Adipog-Cre adipogenesis.
Promoter, Ppar, Brown Conditional KO b G9a-mediated H3K9me2
H3K9me2 GYa ’ parg adipocyte y . . [40]
Gene body Wt Fabp4-Cre represses adipogenesis.
3T3L1
EHMT1 determines BAT
. versus muscle cell lineage
H3K9me2/3 EHMT1  Promoter Myogenin  Drown  Conditional KOby p tyiag etylation [42]
adipocyte ~ Myf5-Cre
status of the muscle-
selective gene promoters.
H3K4/H3K9me3 bivalent
H3K9me3 ~ SETDBI  Promoter  FV8 3T3L1 NA domains inhibit Cebpa [43]
Cebpa and Pparg expression and
adipogenesis
Cebpa Conditional KO by LSD1 is required for the
H3K9mel/2 LSD1 Promoter Uepl 3T3L1 Myf-Cre and Upl-Cre BAT development. [56, 57]
Brown EZH2 represses Wnt
H3K27me3 EZH2 Promoter Wit . NA genes to facilitate [46]
adipocyte . .
adipogenesis.
ac];irogznte NSD2 enzymatic activity
H3K36me2 NSD2 NA NA V\}/)hit}e] NA is required for [51]
. adipogenesis.
adipocyte
H3.3K36M N/A Promoter, Pparg B.rown Inducible by Myf5-Cre ECtOPIC H3..3K36M . [51]
Gene body  Cebpa adipocyte impairs adipogenesis.
H3K36me3 SETD2  Gene body Ly MSC Conditional KO by SETD2 Tepresses bope [50]
Prx1-Cre marrow adipogenesis.
H3K79me DOTIL NA NA NA NA NA NA
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FHES AT 449 A& 715H Aole BFaHA
G A UA $t}[48]. C/EBPq, B, 65 233t C/EBPs & A
adipogenesis®] A A Ql H&-E dt=d, LS F2 adi-
pocytes 0] 29l FAAtet ATt #HH G4 FrAAe
W& PPARyS C/EBPac 374 #3524 & F3l adipo-
genesisE fr =3 TH31]. C/EBPa7} PPARy®} adipogenesis®]
AANGAE o] 11+ master regulatorgtil FTHH, preadipo-
cytes®] #3} Zutol= C/EBPBS} C/EBPS7} pioneer 1 AMI
A2, A4 dg (chromatin opening) d4-& & 2102
Bused, 24 A& 4334 7ls 2] B 3712
AT7F H 8352 (Fig. 1.). 1 ¢ adipogenesis®] & A
AAZ Krox20, KLF4, GR7} 3T3L1 A £FE o] &3t A2
HJ7b LHAHAT, Myps-Cre vk FEREE o] &3 23
A A in vivo adipogenensis®l & 23847 ¥ AOE HEA
TH43, 44].

Adipocytese A FAERZRE HF L7 By v, A
<3 adipocytes 2 A ﬂ-ohﬂ- 71%& 93t} adipogenesis
o) Zukel AL Au-3-& PPARySH C/EBPs7t 8 7]%5&
dte Aol 2 &8 A i, EF adipocytes®] E3HAS 9
3] PPARy B¢ B2 g A& ¢HA UAT18], £3F & ¥
g 7)erds A% AAzEd g A7 AdHeR 5
31T}, adipocytes 1249 71 B9 t)A}7]5<] A A §A (lipo-
genesis)# A 4 &3] (lipolysis)& Hl%3t], white adipocytes
o] €5/4 92834 brown adipocytes®] thermogenesis% 9
g 5ol ArrzdAA o W Bet Zo] Sle A7 2
2.3t} adipose tissues XS T8 QAR 7E B3 A
M S AAGA o a3 F2 AARIAE sterol regu-
latory element-binding protein (SREBP), carbohydrate-re-

olr

H3K9 di-methylation

A H3K4 mono-methylation B
(H3K9me2)

(H3K4me1)

MLL3/4

H3K4me1 H3K27ac

Mine
Pparg

eRNA
Enhancer activation

Gene repression

C H3K27 tri-methylation
(H3K27me3)

D  H3k36 di-methylation
(H3K36me2)

on, ‘
Pparg

MRNA

3K36me3

Gene repression Transcriptional elongation

Fig. 2. Epigenomic regulation of adipogenesis by H3K methyl-
ation.

sponsive element-binding protein (ChREBP), liver X receptor
LXR)7F €3 A AH[53](Fig. 2). A&l ofs) SAstsn
SFA A dds o] AARIAER 283+ SREBP= F# 2
HE Ao Fa3 2102 dejA 9lth42]. SREBPla, SREBPIc,
SREBP2 AI7FA Hej 2 £A13t% 1% SREBP1cY] 74 -$ A%
HjfrEo A PPARyZA G 88 + e d723F B
571 % YA D22, in vivo adipogenesis 2 adipose tissuedl A
TAAA 7152 ok WA ket T 2HE FeHEd
ol Oxysterolol ofs} &35 = d+gA<d LXRe F= 7F
(liver) 22 oA AZddd3 Add A2 & dHA
LXRa$} LXRB F 7HA & 248 Ao 24 58],
SREBP1 whole body knockout ¥ LXRa/@ whole body
knockout "}-2 2@ o] A adipose tissue?| ¥ T
dolubA| ofo SREBP1¢H LXRE] A &3t 94 8l 7%
&}M[1, 51], conditional knockout P}~ ZE & 0] &3
A77F 2ottt 2ol ofd) AsEE ALRA
7+l ChREBP+= alternative splicing 711§ %3] ChREBPa9}
ChREBPB F 7}A12 £A)3}1 ChREBPRY T8 UL Folx
AAEA o] adipose tissued] ETHE o] LEA TH16]. &
| EAE 2 Adiponectin-Cre 3 -& %3] ChREBPY adi-
pose tissuedl A et A4 g Friate ddste] 1 T2
Aol BuE/ % oh56].

Adipogenesis MAIZEMAM 5|A= H3K methylation

8] 22 & methylatione M EZE3 I FE HA o v & F
Lt g 7le s FPFT 2L RE ZAETIAE
o 3t 24 9 B7] o BAFHAA T FHE 5~
& methylation & o] YR} o 744 HMT 4 2 de-
methylase7t 9 &< st= 202 dejA Yh19]. W15 A7
gz, A ZHAM B A7 o] Fo AT, £
gl Hol A& adipogenesis® HARAFZE A H3K methyl-
ation®] 24 3o 47l 3th(Table).

H3K4 methylation

H3K4 methylation& 7] &2 0.2 HAL7} %L et He A
B 9ol ol S7Hef Sl Ao® dEA TH35]. H3Kdmel
< enhancer’} 2437} A 2HE & F-9 |, H3K4me2&= 24
3}5] &= gene body, 18] 3 H3K4me3E 5 UTR promoter<]
ol ol S7kH0l de AL AANY(35]. th+E9 HMT
7} 7FA AL & SET domaine E4A8A Qe &%, 23
2RE LigE/hA BEo] 5o 9al, SET-like H3K4 mvrr
+ MLL1 (Mixed-lineage leukemia 1), MLL2, MLL3, MLL4,
SET1A, SET1B % 6709 familyZ <A Slth46]. MLL1,
MLL2, SET1A % SET1B®| adipogenesisell Al & &-& o}z
SstA ¢tk MLL3/MLL4¢| 7-9- H3K4 mono-methyltrans-
ferasae 2 A1, H3K4melS 53l adipogenesis [ AFZH o 9l
enhancerE 24 3st=H F23% Aoz dH T[R9 59

BAog
=40
X



Myf5-Cre v}-§-2~F ©] &3 conditional knockout A 28l& &
3 MLL4E= MLL3%} 7154 02 5 H 47 o] 1L adipose tis-
sue LA wl§ F23H, Pparg 24 enhancer?] H3K27ac
o] F7H8 Sl adipogenesisE ©|Ile AR Hi HIYT
[27, 29]. W FAE MLL4E adipogenesis®] enhancer clus-
terql super-enhancer 84 o F 8.3, H3K27 HAT CBP}
p3009| enhancerd] Z2&3st=d Fo3 A2 L2 FTH27
(Fig. 1A). vk Al Z23e} JHAEA o 310 MLL3SH MLLA
o] 93} enhancer® H3K4melo] ¥WtEA] F Q3 A%, A
F4oz AHe AAYA = e 5477 2ad A
7 o] TH[45].

H3K9 methylation
H3K9 methylation& & H3K9melZ H3K9me27} & o
U, 214 44 (euchromatin) 9] A7 Fof o O}E A
o2 deA YTh35]. E3] H3KImMe2E repressive 3] &
AAZ dHA A1, FE Ga HMT7F 98-S s, Fabp4—
Cre P}-$-22& ©] 8¢ GY9a conditional knockout A] 2=Hl ol 4]
adipose tissue¥°] 1S H G9a7l PPARy #& 3 adipo-
genesisE JAstE 202 HIEATHel] EAVI AR Goa
7} adipogenesis®] A 1A Wnt10a9] 2@ S FZ6taL
W & Pparg A9 JAE F3l adipogenesisE A ot
[61](Fig. 1B). MSCs9| #3} 34 ol A Wnt/B-catenin 41 54
o] 7% &<l osteogenesis (FA E &3} FHAAE, Hi)
# & adipogenesis7t A ¥ 7] W&o th49]. FHH | & T
£ #8490 Ehmtl (euchromatic histone-lysine N-methyl-
transferase 1)9| 4%+ Myf-Cre W25 ©]-&3 Ehmtl
conditional knockoutell Al BAT%°] %311, BAT o] &3l
A d o] A4S #2139 tH40]. H3K9me3E Wi/l 3t
H3K9 tri-methyltransferase$! SETDB1] 7 - preadipocytes
ol A Ppargst Cebpa 379 promoter F-l°l bivalent
H3K4me3/ H3K9me3E A& &3} adipogenesisE %73}
T Aes HuFgloy, nhs-2geRddA A4S0l H3 o
OLEH%] E3 GYa-related protein (GLP)¢} SUV39h1/2
H3K9 methyltransferases®| 7
7l €zl ik |l

H3K27 methylation

H3K27 methlyation®l| Al H3K27me3& 17} & oA 9
A FAAR X @44 245 E 2T 94T FAA
AEGNA & ¢eA ATh62]. Enhancer of zeste homolog

2 (Ezh2)= polycomb repressive complex 2 (PRC2)9] &4
gEets aa0H, 23R LRFEd o274 v
g A 4 Ay dgel A Huxa 9Jth8]. Preadipocy-
tesoll A1 H3K27 HMT Ezh29] knockout& Wit gene lociol A
H3K27me37} A& 53] Wnt/B-catenin EA 35 FL3}]
adipogenesis7} ¢ 217} HTh[59](Fig. 1C). &P 5 A%, Ezh2

=

H

3% adipogenesisell A 98 9
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knockout Al ZEel|4 H3K27me3o| ZHAd wHE A o=
H3k27ac 0] &et7h Qe Aol #ZHAT. 3 JF&
A 14ksl &4l SeK19] 9 3 H2B <l 4bshe Wit gene°ﬂ
EZH27} H3K27me3 &< 57 A adipogenesisg %713t

1% ATHe4]. FF EZH2 rp-2FE oA achpo-
genesm«l YT B AW AALASY FEeteA T F&
A7 2o dA ot

H3K36 methylation and H3K79 methylation

H3K36 methylation# H3K79 methylation& t& 247]9}
2e) 7 s B Aol gol LelA 9l ek HK36med
41 9. transcription elongation®}A ol Al A AL £71o] F
g AR HuFgloy, 44 T Ao doqsr &
dhe T BT TR 7MY $45997F 2 astt
[24]. H3K36 HMT+= H3K36me3E M ¥ 3= SET domain
containing 2 (SETD2) &4-¢} H3K36mel¥} H3K36me2 3
3} SETD3, Nuclear receptor binding SET Domain protein
1 (NSD1), NSD2, o] &&A t[57]. }< SETD2E T3
H3K36me3 82 =5 frel MSCse adipogenesis &35
A8} AL osteogenesisE FX et T3 TE Ao] By
ATH60]. AF-712 Pral-Cre PF-22F ©] &3 Setd2 knockout
Bdo A &% adipogenesis®] %71& 2<¢138t% 1, SETD29
A R A& Lipopolysaccharide-binding protein (Lbp)el 2 A
Z7 o] gene body®l A H3K36me3ol 2|3l 2= adipo-
genesis7} S71E & BA7IH & AT S AlEujof
Zoll A preadipocytesell A1 NSD2¢] knockdown %2 knock-
outO] adipogenesisg A= o] < B 5 Sl thHe5](Fig.

1D). L& NSD27k of W& A ARl Ak ek 2 88H=4] in vivo
adipogenesisell Al A8 &2 FAAA o}H WA A @
kTt Adipose tissue®l 4] conditional knockout mice E& &
T FEATE T Aol dasn 3, TREEA
H3K79 HMT+E SET domain®] 3 Dotl like 1 (DotlL)
F 27} H3K79 methylation ¥18 & w7l et=dl, +44 44
< A3 histone deacetylase (HDAG; 3] ~E ©olA| A 3}
B2t FEE AS dAlshe Ao 2 SHATBI]. THE
A%, A7k HFH oA DotlL ®l 7} H3K79 methylation ¥
o] HOX9A fradAdde E8e AR BuH/|: 3
S 1}41], @A adipogenesis & adipose tissueoll A § &

b4 a1 wph g

H3K demethylation
H3K %719] demethylation> H3K4¢F H3K9ol A %1 2}
Bl A CoREST E#A <+ 233t lysine demethylase 1
Z2(sb1)el o F2 wAHE ALz deA T30, 37].
LSD1¢] knockdown& Al ZH} % Fol| Al adipogenesisE <
A8k [38], Myf5-Cred} Ucpl-CreE ©] &3 knockout Wh4-22
A3 oA BATS 7]%©] thermogenesis?] A4 Z YEhtE 2

fo m{m
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< cold tolerance A @22 A ATH50]. Al FA QI 217
Mo 1SD19] Aol wel Cebpash Upl®l promoteri-9] <]
H3KIme27} 57kl o] f24 do] A s = A0 HiF
Atk 28y I 9} H3K demethylases®] 7 $- adipogenesis©l]
A 9d g 7lse A9 ¢l bt gtk

Histone H3 Lysine-to-Methionine mutants (H3K-to-M)

244 ddole Y ¢ FoAdoIth S22 &4
ol 9 T H3K273% H3G34 ¥ H33K36S FAH o= ¢
Aol glof 1 T80 FAHI ok WA Lokef ¥zt
A A stE A4AE WA H 1l (DIPG, Diffuse Intrinsic
Pontine Glioma)ll $1¢] 3] ~E H3K Zt7] 27 ¢] methionine
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