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TRREEN . A0 AL & B BRI o 1
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1 AERA4RES 1Lid32

JIg: F0 44t P 2 el S UK T o B2 1 () 78 T Al A
(mesenchymal stem cell, MSC)Z &3t KE M
K, MSC €M TN ALRMERET . Jali4
FAS ) A B B B PSR 40 B 2R A 2 e T 40 L R A0 i
AR A MR, AT AAE AR, BEFERN
ORI lE A WA MR E i, 58 8E IR
P M5, A2 H AT SMIT TR D7 40 B 23 4 N e
Tz RN, BEFUR, AR T4 M A Ak FE K
HanF: @© MSC [n) R 74 e m) or 4k, TE R RUIE
1 41 fi(adipoblast), A — i A tH LT T FR 4R T2 4l
ML @R W4 Mo 0 sk AR KM . v RE G A,
FE 151 44 I 7 40 B2 (preadipocytes),  H A 41 AR 4
HIAER; @RTARNE T 40 2o i AR KAl e REE
WG AN BRIV R RIEM AL, T RA R DT 4
5% % %5 ig U7 40 Bl (multilocular cells), W& K&/
¥ @2 =I5 17 40 M b 25 i 107 7 40 1 b i DU AR,
/I G 2B T AR S — A DK T 70 15 I I 40 B P KR
gy, TE R 195 40 M B ER 3 T D7 48 A (unilocular
cells), FSA RS g BT 48 > o
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— i B B4 & 2 R i &R 1 IR BE (lipoprotein lipase,
LPL); % “HI =M Bh CCAAT BB T 457 5 8
(CCAAT enhancer binding protein 8, C/EBP§). C/
EBPQ. fii 7 4t M 534k vk e R A R 1 1/ [ R 59 oo
4548 A 1c (adipocyte determination and differen-
tiation- 1/sterol regulatory element binding proteins-1c,
ADDI/SREBP, (). MW FE IS 524 (peroxisome
proliferator activiated receptor y, PPARY) ! C/EBPa;
SEVUR B AR i B R H il -3- B2 i U (gly cerol-
3-phosphate dehydronase, GPDH). ZFi4#F A it
¥ B (acetyl-coA carboxylase, ACC). JRHHFERA Ak
fiff(fatty acid sythetase, FAS). fEMiRUIRHIER S &
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Fig.1 Adipocyte-specific gene expression during adipocyte differentiation

(D MSC —adipobiast; @ adipoblast — preadipocytes; @ preadiocytes — multilocular cells; @ multilocular cells — unilocular cells.

% H(adipocyte fatty acid binding protein, AP2).
FIPUE e (hormone-sensitive lipase, HSL)Ff&
I B X, P4 il 2 (phosphoenolpyrurate carboxykinase,
PEPCK)%§, HAKME 1 R,

C/EBP & T e @RI e sk K F K&, A
C/EBPa.. C/EBP 11 C/EBPS. C/EBPP 11 C/EBPS iff
IEE T 223 340 v B PR AT R34 PR I B ke FE
YERL, C/EBPou WU g 07 40 Ml T 48 R 43402 5
4 C/EBPo. 5{ C/EBPo.. C/EBPP ! C/EBPS = #'5
BR, DA NS i & it

PPARY s PPAR KK FE MR Z —, W%
f&. PPARYTENRWIH R EZR S, EIFE TR
WL DR A SR i M 5 S ) JTE JU 40 P b B A
M. PPARYHEFNENTHME K, ¥ ACC. AP2,
FAS 1 HSL “5 3k, 4] leptin I fE = HEEL
B Jnte,

SREBP J& T “BlPEBRNE - 31 - 4R 0E - so by 5%
(bHLH-Zip)” #skHF KKk, TEAFZPH, 17
7£ 3 ML A 4 F#44k: SREBPlo.. ADD1/SREBP,.
1 SREBP,®, SREBP ] i 15/ F -+ RH [& B F0 g i iR
PR (R Gt FE R fO 58, He IR AE 4 5 Bk
F %1 SREBPlo. fl ADD1/SREBP, . /53, & #Ez)
YIan L P G2 el RS A e L I — AR
SREBP ifi#%. SREBPs #t AW, 5 EEERECH
1 (sterol regulatory element-1, SRE-1)8lfEH 5 3)T
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Fig.2 Molecular pathways of transcriptional events mediating
adipocyte differentiation'”

XN E- &85 A, W 5 IE I B 2% 16 i R 4 Rie At 9%
FEDR R 5100 5% s 2k KT R 45 1 oy 440 M 7> (b %
SREH) 5 15 T8 g WL 20,

LI EH A R CAESE, TNF-o0 A 38 i #)
K BSR4 B 77 48 P Ty () 164 22 R A 41 3460y,
1T 40 Bl 0 3 Ft (extracellular matrix, ECM)H IV iR
R R R R A TR w2 8k K R AU 1A s 17 4 A
FEAN G AEN2 R T 41 4E 45 1 (vimentin) (R 57 45 3
Bor, ©BH TR AR et At A2, m
HAERE AT 2R BRI A0, JE PR
&I, sirtuinl (Sirtl). 4EHE X 24 (retinoid X
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receptor, RXR). X k#sxK 1 (forkhead transcrip-
tion factor, FoxO) 4%k &5 5K 1
(suppressor of cytokine signal, SOCS)iX 4 ZE[X 1]
42 0 07 A B o A b AR FRE IR PR 8, S 1 B 40 P
BTN T SEIR 2 IR
2.2 Sirtl 13845 PPARY N FIBE AT AR 5 14

DUERAS 5 8 15 [AF 2 (silencing information regu-
lator 2, Sir2) A — M T ARk i IREEnS A% FF IR 1Y
B OB . WFLANP T Sir2 KR 7 AR,
FR2A sirtuins (Sirt1~Sirt7), I Sirtl 2 #EEE Sir2 (1)
e E AR LA Sir2 KA Sirtl. Sirtl
B T B U SRR AR, T AR R (T &
MEAE, 45 PPARY. AWLHRE K F(myogenic deter-
mination factor, MyoD) 1/} 8 #1 | JE (K] pS3Us1el, 7F
3T3-L1 figiianfer, Sirtl nJfEE I #M# PPARY
KL KWL, WD BRI A0 Sirtl XF B 8%
AL i o Ak ke AR Y, HOHLHI I e 5 Sirtl A
MyoD flit LEEAL A7 81, Sirt] IRERIBTITLG T 2003
8, b T O B TR LR K A e,
0T 48 A b B PR AR E B D . Sirt ] W fef i 458
PPARY. C/EBPa. C/EBPP il C/EBPS [)&iA#E M
S IR 0 40 e 23 Ak A Sirtl FER A EE 518, A
W BRI o
2.3 RXR BZRERA A D LIRS EE

RXR &) {ZATAE T 2R IF K52 4k
WA, BT ERERIERRL, A3 M8, 7
%1% RXRa, RXRP FIRXRy, o1 BA AL
sk, b RXRo 7EMEN AL 23h 6 & B R w22,
RXR A8 L) 2Pz 2R 854, TBRCRIE Ak, i
TIE R, KEH AN . RXR &—Ff
B A 05 L S M, RXR AENS Y 9- X 45 HI R (9-
cis retinoic acid, 9-cis RA)YEUE, tHEeS HAthiz 7
A1 TR, VDR. LXR “S&5G U A, s
Aok B B FITE ARG . BFFUESE, 5
B RXR HE D (14 e IR R e o 3L s i 5 S e
BE, JLEARPLHI T RE L RXR 3 K245, X SERF5Y
B, RXR 7t O & 0 A4 I8 7 48 g an 3T3-L1
Jig 107 40 B ) o Ak AR T RE R A E SRR, HE,
RXR {1 A 7416 107 48 i 534k b i) 42 PPARy, WA
et — DS
2.4 FoxO BT RERFEME 7 1L

TEMFLANY) LA 3N OR ST 1) FoxO S A 1
(FoxO1, FoxO3a 1 Fox04), ‘A1 5 Z R

JULEE -3 4 - Akt {5 58 B A ¥ . WILsh )
Foxo [K ¥ h& & A A M% Thie, ALH640 M Wir
HWIAE G,-S WIFI G,-M “A350 517, WG PE%(reactive
oxygen species, ROS)Hf##E{EM, 11151 DNA [¥)
BE LA HIE T2, FoxO K 3 ANk 51 7640 M 38
R B fEAE, b FoxO3a B L il
VE I LR 1o i A 2 BE R R A 2T B9 SR B,
B 400 5 A 5E K 1 (B cell translocation gene 1,
BTG1)/ Hi}45# % 19 2 (antiproliferative protein 2){
FoxO3a —FBr (R 7, LA/ 6 D7 48
AR TE 5 Ees . P HERR M, B TR
AR FHAL th BTG 7Y, Al RERSE R — N At
FoxO ff ¥ 40 f /- AL IHL I 20 BFFER I Sirtl i
LFRFEAL AT Y FoxO3a ik, Sirtl 5 FoxO3a fHH.
A FH AT RE 8 45 A 107 40 i 23 4 101
2.5 SOCS AT RERF4EAE S 1

2002 FHFFEN LRI T — R BEAHI IL6 i3 M1
Wi L B (1, d 4ok SOCS18Y:; B H |4
1k, BRIX—H T 73 16 i, GER 8 4
f K15 5 % S| K F (suppressor of cytokine
signaling, SOCS), ¥4k SOCS KiK. %K
EAFAE 8 MR A SH2 4k, B CIS M
SOCS1~SOCS7. 7k Bl i ik i s 2 2 1 e
leptin &I, leptin #LHi 5 T skt SOCS3 MBEELE1L
STAT3 IRIERETHEA KO ik A I 5
leptin (160 ng/h), &5 5 A& ILRSA 2 AL S BERR
1L 17) leptin SZ AR 3% (145 5 5 3 FIEUE 1 (signal
transducers and activators of transcription, STAT)%F
S, MBI JAK-2 HAEAFE BT &k 5
{R3FAAE, B SOCS3 mRNA F 5 7F Ab 2 B RF 4L
FHE, SR1 SOCS3 I B 16 KA RIMH =,
b & B, SOCS3 Al i H A7 1815 i U 4 M o3 AL i
. 4R, SOCS3 X g 40 fia - leptin 15 5 1E # )
VAP F UL K5 STAT A8 B4 AT R £ 5 U7 48 i 734k
BT iE— 5.
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Molecular Events during Adipocyte Differentiation

Wei-Jun Pang, Ying Li, Rong-Hua Lu, Liang Bai, Jiang-Wei Wu, Gong-She Yang*
( Laboratory of Animal Fat Deposition and Muscle Development, Northwest Sci-tech University of
Agriculture and Forestry, Yangling 712100, China )

Abstract Adipocyte drives from mesenchymal stem cell (MSC). During the course of differentiation, it
covers MSC, adipoblast, preadipocyte, immature adipose cell, adipocyte. Each stage has specific expression of its
specific differentiational genes. Recently many new important genes about control expression of specific
differentiational genes have been discovered. This paper is aimed to review the advance research of these aspects.
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