Chinese Journal of Cell Biology 2012, 34(9): 916-923

http://www.cjcb.org

DNA

*
( , , 150030)
DNA )
DNA )
, DNA
DNA
DNA , DNA
DNA ; ; ;
DNA DNA (DNA me-
thyltransferase, DNMT) ,  S- ,
(SAM) , :
DNA DNA ,
, DNA , ,
CpG , 5- : (5-7]
, CpG , CpG
CpHpGH=A T C) 1 ,
, DNA
DNA , [6.8]
DNA , )
, DNA
, DNA (lipid assimilation)
21 9]
Bl DNA
: DNA , (
)
DNA 11
(41
1 £2012-04-19 £2012-05-31

(No.CARS-42)

(973 ) (No.2009CB941604)

* Tel: 0451-55191770, E-mail: ningwang2001@yahoo.com



: DNA 917
’ DNA ’ (18]
PPARy(peroxisome proliferator-activated receptor , 5- -
gamma) C/EBPo[CCAAT/enhancer binding protein 1l , CpG
(C/EBP), alpha] (20] (ca-
, loric restriction) ,
, PPARy , Bouchard "
PPRE(PPARY response element) ,
) "% PPARy ( ) ( )
X (RXR) DNA ,
i, PGC-1 , 35
RIP140 1l , ; 3
C/EBPa. PPARy DNA DNA
FABP4(fatty acid-binding protein 4) GLUT4(glucose (21
transporter 4) (leptin) DNA
" , , DNA
C/EBPB C/EBPS
, PPARy C/EBPa. DNA , 10
, p160 PPARy
SRC3(steroid receptor coactivator 3) CpG ( —437 bp 247 bp)DNA
C/EBPB C/EBPS : C/EBPB C/ 20 (DIO )
EBPS , PPARy , (db/db )2 ,
(31 PRDM16(PRD1-BFI-RIZ1 ho- ,
mologous domain containing protein 16) ,
[141 PPARy DNA
C 1 2(C terminus binding protein 1 and , ,
2) : PPARy PPARy2
PGC-1 , PPARy mRNA
[15] , [22]
KLF(Kruppel-like factors) CREB DNA ,
(CBP/p300) PCAF(CBP/p300 ) PPARy DNA
Dl(cyclin D1) Rb , DNA
[16-17 DNA : ,
PPARy DNA
2 DNA ( )
, DNA ,
DNA , DNA
(23] [24] ,
leptin 16 CpG
2.1 DNA 60%~95%, 73% 77%,
DNA ; CpG ;



918

16 CpG , CpG
leptin mRNA
, leptin
[25]
DNA ,
DNA (P<0.01),
(
, 2009)
, DNA
, Fujiki
[22] , 10 DNA
PPARy ,
Koza
2 .10 ( )
Mest/Pegl(mesoderm specific transcript
paternally expressed gene 1) (=175~+88)

15 CpG 33%~61%;
35%~69%
( )
DNA )
Mest/Pegl mRNA
6~21
Mest/Pegl DNA , s
Mest/Pegl DNA
10 (
)

sFRP5(secreted frizzled-related protein 5)
(-209~194, +138~+361) 16 CpG

B ] B

sFRPS5 16 CpG
2%~36%,
0%~47%,
) SFRP5
mRNA [26]
R , Mest/Pegl
sFRP5 DNA (27-29)

, DNA

, PPARy
DNA )
PPARy DNA
PPARy DNA
mRNA
tin Mest/Pegl sFRPS ,
DNA
2.2 DNA
DNA
B3] ,
DNA [30] DNA
5-
C3H/10T1/2 , C3H/10T1/2
(1 3T3-L1
(321
DNA 5- -2'-
3T3-L1 , 3T3-L1 30]
, DNA
, 3T3-L1
DNA
, DNA
B9 Sakamoto "
, DNA
( ),
, 3T3-L1
(licensing);
) 3T3-L1
DNA
DNA RNA
(insulin) ,
3T3-L1 , 3T3-L1
, ’ (331
DNA

lep-



: DNA 919
2.2.1 DNA Zhu B4 (22, PPARy
MIRA-Chip , DNA
DNA , 5- )
, 2701 , 1070 PPARy , DNA
B34) , PPARy
DNA , DNA NIH/3T3
PPARy
Wnt MAPK , DNA PPARy
(34 ,
, a(tumor necrosis factor o) ( 0 ) CpG 2(MeCP2)
(cytokinin) 8(interleukin 8) PPARy ,
(33) 2, PPARy H3
222 C/EBPa C/EBPa B37,
, 3T3-L1 MeCP2 CpG 1381 ,
, C/EBPa. , 3T3-L1 (1 2 ),
, C/EBPa. MeCP2 ,
[33] 3T3-L1 mRNA , DNA
, C/EBPa. CpG
, 3T3-Ll1 , PPARy2
48h C/EBPo (=340 bp~—116 bp) CpG
DNA s 48h , (stromal vascular
MDI(isobutylmethylxanthine, dexamethasone and cells) , PPARy2 CpG
insulin, ) L39) T , PPARy2
24 h, , C/EBPa, , T ,
(—340 bp~—116 bp) CpG PPARy?2 [40]
, , PPARy
24h , CpG (4] PPARy?2
, MDI C/ , PPARy?2
EBPa , ,
MDI , 25 bp (22, CpG
MDI DNA PPARy2
(34] , , 3T3-L1 , PPARy2 500 bp
DNA , CpG , PPARy2
CpG 22
2.2.3  PPARy PPARYy DNA
, PPARy 2.2.4  leptin leptin
[36] 3T3-L1 , leptin
, PPARy , leptin
PPARy sel, 3T3-L1 ,
, PPARy ,  mRNA leptin CpG



920

, leptin Okada [
, 3T3-L1 ,
leptin mRNA
, leptin

, leptin mRNA

[41-42] [43]

Milagro
leptin ,
CpG ,
leptin
225 WGEF WGEF(Rho guanine nucle-
otide exchange factor 19, ARHGEF19 WGEF) Rho
(RhoGEFs) ,
RhoGEFs GDP GTP,
GTP RhoGEFs
, WGEF
, RhoA™
(ROCK)

tension)

RhoA RhoA-Rho
(cytoskeletal

#2009

[45]

Wang
MIAMLI,

3T3-L1 DNA R

WGEF DNA

3T3-L1 WGEF

DNA ( +1),

WGEF (81 —40 +120 CpG )

WGEF

120 bp(+120 CpG )

> >

50« )
, , 50%"! , DNA
WGEF
, WGEF
WGEF CpG
WGEF , DNA
, 5 3
, MG63 , PDPN
[47]
, Kaiso
(48]
22.6 UCPI 1(uncoupling pro-

tein 1, UCP1) ,

) UCPI
) , UCPI

, UCPI
DNA (5-
3T3-L1 ,
UCPI
3T3-L1
HIB-1B
forskolin
UCPI (

. )
UCPI ,
forskolin

, 5- -2-
UCPI ,

UCPI

UCPI 3.1 Kb,

3T3-L1 HIB-1B

[49]

,DNA UCPI
forskolin
3T3-L1 HIB-1B
, UCPI CpG
CpG , HIB-1B
CpGl CpG4 CpGé6
3T3-L1 (1) , CpG3
3T3-L1
UCPI , )
, CpGl-4 DNA
1, CpG3 CpG4
, CpG4
CREB , CpG3
UCPI

, UCPI

, HIB-1B

CpG4

2.2.7 )

, 4(glucose transporter 4,
GLUTY)
tein 4, FABP4)

4(fatty acid-binding pro-

(lipoprotein lipase, LPL)
A(mitochondrial transcription factor
A, TFAM) Mest/Pegl DNA

, GLUT4 :
, GLUT4



: DNA 921
CRE3
* Kk A NEF-212] /\ * %
CpGl CpG2  CpG3 CpG4 CpG5  CpGo
UCPI CpGl-6 CREB PPAR PGC-la (retinoic acid, RA) X

(retinoid X receptor, RXR)

(brown fat response element, BRE) NFE-212(nuclear factor erythroid derived 212)"%!

Location of CpG1-6 and transcription factor binding sites within UCP/ enhancer are shown in their relative positions. The transcription factors include
CREB, PPAR, PGC-1a, RA(retinoic acid), RXR(retinoid X receptor), BRE(brown fat response element) and NFE-212(nuclear factor erythroid derived

212)11,

1 UCPI ( [49] )

Fig.1 Schematic structure of UCPI enhancer(modified from reference [49])
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DNA Methylation and Adipose Tissue Development

Gao Yuan, Sun Yingning, Li Hui, Wang Ning*
(College of Animal Science and Technology, Northeast Agricultural University, Key Laboratory of Chicken Genetics and Breeding,
Ministry of Agriculture, Harbin 150030, China)

Abstract DNA methylation is an important epigenetic modification and plays crucial roles in maintain-
ing normal cellular functions, gene imprinting, embryonic development and human tumorigenesis. The key role of
DNA methylation is the regulation of gene expression, and DNA methylation is one of several epigenetic mecha-
nisms that cells use to regulate gene expression. Accumulating evidence has showed that DNA methylation plays an
important role in adipose tissue development and obesity. DNA methylation regulates the expression of transcrip-
tion factors, transcriptional cofactors, and other genes involved in adipose development and adipocyte differentia-
tion. This article reviews recent advances in research on DNA methylation of adipose tissue development, and dis-
cusses the ongoing trends and future research directions of DNA methylation in adipose tissue.
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