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(FE] B B T 84k 2 BB #6177 (histone deacetylase inhibitor, HDACi) MS-275 X [6] 75, 5% T 2l )i ( mesen-
chymal stem cells, MSCs ) SR /- LI . J5ik R FHBEMEE (MTT) Fgiifl 2 me (PL) Jeta 25 50 =4 MR (FCM) 4345
DA ] e B MS-275 Xt C3H/10T1/2 4 i 15 14 A AR M J 30 (4 200 5 b 21 O e 843 Hr MS-275 X C3H/10T1/2 4 i 431k
BE ST B9 ; [ 7 FH S B i PCR (real-time PCR) #8:00] MS-275 St UG 20 kbR : e 45456 14 (aP2) (JHEIIE £ (perilipin) |
BEEEZ (Adipoq) , LA B UAR 73 £k 6 B 4% 53¢ TR F- - 2o ST 0y B 4% 189 50 40 98003 A2 145-v2 (PPAR-y2 ) mRNA %% 5% 7K 7 1) 52 1
Hil BEE MS-275 WREEF R, X C3H/10T1/2 4R 400 il 38 o B 5 14 55, 1C5, 290 8 pumol/L( P <0.05) ; i\ R 3
B, MS-275 ¥ C3H/10T1/2 20 JE HBHHEZE Go/ G, 1350, 5 wmol/L fif MS-275 HY g 3gi/b C3H/10T1/2 4L i g B 2 ; [Fa
G R & 4) aP2 perilipin , Adipoq K G 5% 5% 7 IR T PPAR-y2 [ SRkt g SRR (P <0.05) . 8518 MS-275
V85 T 18] BT AN IS AL I RE T, A T 2 HDACGs (136 1 mT58 43 il MSCs [a] g 534k
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Class 1 histone deacetylase inhibitor MS-275 inhibits adipogenic differentiation in
mesenchymal stem cells C3H/10T1/2

Li Zhiyao, Wang Kuidong, Wu Wei, Gong Yuqin, Ji Yuhua (Institute of Tissue Transplantation and Immunology, College of Life
Science and Technology, Jinan University, Guangzhou, Guangdong Province, 510632, China)

[ Abstract | Objective  To investigate the effect of MS-275, a class | histone deacetylase inhibitor,
on the adipogenic differentiation of mesenchymal stem cells C3H/10T1/2. Methods  MTT assay and FCM
analysis was used to detect the effect of MS-275 on cell viability and cell cycle of C3H/10T1/2 cells. The effect
of MS-275 on the adipogenic capacity of C3H/10T1/2 cells were determined by Oil red O staining. Real-time
quantitative polymerase chain reaction (real-time PCR) was employed to detect the mRNA transcription levels
of adipogenic differentiation markers, including fat binding protein (aP2), perilipin, adiponectin ( Adipoq)
and adipogenic differentiation key transcription factor peroxisome proliferators-actiated receptor-gamma 2
(PPAR-y2) after MS-275 treatment. Results  MS-275 inhibited the viability of C3H/10T1/2 cells in a dose-
dependent manner, and the IC, was identified nearly to 8 pmol/L (P <0.05). FCM analysis showed that the
cell cycle of C3H/10T1/2 was arrested at G,/G, phase after MS-275 treatment. Oil red O staining showed that
0.5 pmol/L MS-275 significantly reduced lipid drops accumulation in C3H/10T1/2 cells, and the mRNA
transcription levels of aP2, perilipin, Adipoq and adipogenic differentiation key transcription factor PPAR-vy2
were decreased correspondingly (P <0.05). Conclusion  MS-275 attenuates the adipogenic differentiation
capacity of mesenchymal stem cells, suggesting that inhibiting the activity of class I HDACs may partially
suppress mesenchymal stem cells into adipogenesis.
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JI§ 10512 1 ( adipogenesis ) 1 55 # 5 AE JBE | & ot i
s O B | LB RS S5 B ARG L
HIBENI B W& B C/EBP SREBPs il PPAR-y 4§ — %
G SR AE S S PR - IR ol e R R A 2Rk 3R T
PTG A B iE AT AR AR R L AR BRSO
RI,HHE I CIA T B0 G 0 J50 54 2 5 s 5 1)
KT, HE O B H 4 E B 21k b
(histone acetyltransferases, HATs) Fl4H & F & 2. Bk fk
fiff ( histone deacetylases, HDACs) W fC il 57 ik I [/] 45
MBI A FE  HATs il i O B4 8 i A B sk AL, i
TG FE R 5% s HDACs Wi 20 2 11 2 S WAk, i 41 o] 2
DS ARYE HDACs (45 kg  ShBE | I 240 i 2 7 LA
Lk, HDACs I 4730 4 FR2E Y. 1 5 HDACs
(HDACI1,2,3 F18) iz 33k , A &b i 4 8 1 25 Lk
ft; a 4 HDACs(HDAC4,5,7 F19) 7ENLIA S H &4
ZUrpr e IA  HEATE PR/l [T B HDACs (HDAC6
F110) A0 5 v ) = 2225 S R ; T H AT T IV
4 HDAC (HDACIL) i iR g

HDACi AJ 3@ 5 # iil HDACs 1 3% 14 , 25 11 15 i 25
FUR I LA B L 40 A 400 L 5 e o o,
A —FORT B A MBI 25 4 . HDAGH 0 5% i 41
ML AR HERR SR I B, LR 73 Ak 1Y) S S A 5
A PPAR-y 5 HATs 1 HDACs B A1 H A F 52 i B
MM AE R HERE T L (H H HTA T A [/ 28 1 B HDACs
TERUR 3 A6 AR s anfa] A HEAE A SR B = T fik . MS-
275, J& TR P BE R BT AR, & — Ao B ) HDACG,
AR S T 7% HDACs pi&dE . R AWFSR
7T C3H/10T1/2 F R /AU, - LA MS-275 f
FHTAZAERY R0 HO6F MSCs 3858 M BUIR /A6 52

1 #REFE

1.1 Siamfie

C3H/10T1/2 clone 8 4l ] & Wy [ 3 [E 452 =X 5 57 4 e 48
(ATCC) .
1.2 2%&XA

MS-275 Iy [ Selleck, {45 DMEM k5 75 3 | 75 %% DMEM &%
FrHENY B HyClone 23 #] ,3-5¢ T 5&-1-H JL B4 (IBMX) | Hh %€
KA WSS LT O Ak 20 (PL) I [ Sigma, Trizol 1 [
Invitrogen,cDNA 28 1 4% & Bk ] &) B TaKaRa,SYBR Green
Master Mix It B Tiangen,,
1.3 C3H/10T1/2 %a it ed 357~

P58 4 15 97 B (B R TR B0 10% 6 4 3 0 1Bk
DMEM) , 7EMRFR3 40l 5% CO,,37°C [ B 3 48 b dF AT B 55 .
MRS SR i R LA AR G BEAE 70% DL R, 4% 10 4
1 EL LR
1.4 C3H/10T1/2 % e 64 ms g o4t

PA5.0 x 10°/em® (4 a2 1% , B2 Fh T 12 FLAR, H 2 40
HEMA 75% ~80% J5, # 8 % 4 0.5 pmol/L Hi ZE K #i |

0.5 pwmol/L S 50 pmol/L IBMX [10% JG2E 1175 7Y DMEM
R IE B (BUIR 43 Ak B 37 3 adipocyte differentiation media,
ADM) ,iES A0 ,3 ~4 d B 1 ISR, 1k 12 do [
PEXT RRZE A 8 A s R i 4y
1.5 44 O &R F T F0H

Tv% PBS VYR 3 IR ,4% 2 KB 4 C T &% 10 min,
A O =R YL 30 min, ZEI /K VEIRR SR YR BEA 0 IR
Bt J5 I A TG /K S5 PSR (451L 300 wl) iE AR S NET 45 A& B4 O,
FEfFFR{% 500 nm TG EAE D(500) ],
1.6 fmpe &M

BOS AR K BRI 2R, L 5.0 x 10°/em® By 240 i 25 B, 356 b
T 96 fLEEFEM, T4l 200 pl e disRdk. 24 h JFHCA & AR
[l B MS-275 (158 A5 IR 2 200 l, 4k2L 15 5% 48 h 5, 55 T W
FLAMIE S S5 LN A 20 wl 0.5 mg/ml MTT %Wk, 37 CHEE
4 h, W4 135, FEFLm A DMSO 150 pl, 42 B4R . B An 1Y
490 nm FEHE BEAE D(490) 1, HALHE 1C,, .
1.7 i B 397

B R B4, DL 5.0 x 107 /em” B 40 i 25 3, 15 55
F 6 FLA, AL 1 ml 58285375, 24 h )5, 4% F 0.0.25,
0.5.1 pmol/L MS-275 ({58 ¥k , 4k S 557 48 h 5, AR 21
fi, fIA 30 we/ml #J RNAase,30 wg/ml 4 P14 250 pl,37 C
S RL 60 min,, i P UE , EALRIN, Modfit BBl 5 .
1.8  %at2 =& PCR AN g 5 As &5 g x4t

HEHET

DA Trizol 2 ) 32 BUA L &5 RNA, cDNA %5 1 5 & S R
TaKaRa {5 & 5 BT, SCH) @ & PCR R 1R R HE <DNA
(1:5F8) ,PCR L4, PCR FiEg147,2.5 x SYBR Green,
FETKe RN 2595 C U 31 10 min; 94 C A 15 s,
60 °C Bk 15 5,72 CZE{#1 30 5,72 CRETEG, I 40 NG,
BTN ,55 ~95 CHEETF 0.5 CRAE 1 KD, A2 22
O BT RRAE A, SERTE & PCR 514 :18 sRNA YE RN S, ki
5’'-CCTGGATACCGCAGCTAGGA-3', [ iif 5'-GCGGCGCAATAC-
GAATGCCGC-3"; Adipoq |37 5'-GATGGCAGAGATGGCACTCC-
3", FiiE 5'-CTGCCAGTGCTGCCGTCAT-3"; aP2 I ¥ 5'-AAGA-
CAGCTCCTCCTCGAAGGTT-3", F i 5'-TGACCAATCGCCATAT-
ACGC-3';perilipin ¥ 5'-GGTGGCGGTCTGCTGCACG-3", T iiif
5'-CCAGGCCTCTGCAGGCCAAC-3"; PPAR-y2 [ jif 5'-GGTGC-
CTTCGCTGATGCACTG-3", T iif 5'-ATCGCGCTCGCCTTGGCT-
ATG-3',
1.9 it F o

K Excel #EATEHRAL IR, T BTRIDL x £ 5 FOR, HEATIC
PORE Lo

2 #ER
2.1 MS-275 #& % C3H/10T1/2 %m e A 544 2
385 FE

IER SRR C3H/10T1/2 40l 22 /T ; MS-275 A0 FE 41 fifd
48 h 5 TR A B R, 2R SEIRAR, SRR K (R R
K, AFEE W T, TSR 8 (B 1), MIT 252 BoR
MS-275 [&AIRT C3H/10T1/2 £ Jfl Y 3 5 1 1, I 5 770 2 40 i ¢
Fo WL <0.5 pwmol/L I, XJ 20 Bl i3S 58 5 M F24 (P < 0. 05 ) 5
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WEALF 1 ~16 wmol/L 1}, B B HIHI T 40 ffd i3858, ICso 20 R 100, MS-275 ¥ (pmol/L)
8 wmol/L(P <0.05) ([ 2), P # 4% 0. 25.0. 5 pmol/L il 0ss
1 wmol/ L Y& BE HEA T J5 SE 5256 8ot (115
8
i; 60}
%
= 40}
=
=
20t
0_

A:0 pmol/L;B:0.25 pmol/L;C:0.5 pwmol/L;D:1 pwmol/L
1 AERE MS-275 ¥Z C3H/10T1/2 MRS
(Bl E 2MAL x250)

100 a a
80t

60}

HasE (%)
-

40|

20}

0
0 0125025 05 1 2 4 8 16
MS-275 #e % (wmol/L)

a:P<0.05,b:P<0.01,5 0 pmol/L ik
2 MS-275 [E{R T C3H/10T1/2 ARy IETE TR M

2.2 MS-275 3+ C3H/10T1/2 2a je A 2149 %
05 0 ARG A [ e B fry MIS-275 4bBR C3H/10T1/2
YA A S AR e . B MS-275 YREETHE, 5 0 pumol/L AH
LV, A1 B BE Y G/ G BIBHH , BT 5 L3R AN 63. 09% 3 jin ]
78.81% ,1fi S WL LI L3I 34.20% FRE%) 16.11% . Jik
ANIFBERY MS-275 YR EAG A i PR - (B 3) o
2.3 MS-275 3+ C3H/10T1/2 28 i 5 5 2L 89 % v
80 MR T O A A 1 M I 40 M 24 5% Py 7

TR (B 4A B) o DL AR EE MS-275 (9 ulig /A s SR sd

e
a:P<0.05,5 0 wmol/L 4
3 FRERE MS-275 %t C3H/10T1/2 48 E HA K 851

B C3H/10T1/2 409 12 d, 041 O et 43 H1 MS-275 X+ C3H/
10T1/2 4IRS /LRI . 0. 25 wmol/L g MS-275 Xt i
TE B 1 5% W 42 3 (18] 4C) , Bl B Wk B T (0. 5 pmol/L Al
1 wmol/L) ,MS-275 il g T8 BURCHR B W] & (€1 4D (E) |, 5] fig
I35 3P 1) 240 L5 40 e P iR 0 WD Sk a2, AR AR AR /) B
FEIRMSE TR (ARG MG/ NMERTE . AT &1k
MS-275 X BG4 FL RS2 M 2T O 2 o Wi & R 5 g o
S50 — B, B L 1 A ORI . 1 pumol/ L MS-
275 AbFHALHY D(500) 18 g ADM 414 0. 47 4%, {EATS Ay BF ek %) B
ZHA(2.42 £0.05) % (P <0.05) ,
2.4 MS-275 2+ C3H/10T1/2 g % 42 46 F B F B,
g AT &M 8 o

L) Real-time PCR #jll MS-275 %} C3H/10T1/2 iS4 fkit
Y S S R F PPAR-y2 AR s
Adipoq mRNA ¥ FACE- N . 3R 1 TR, ADM 4 1) 4 4~ 5
PRI ) 223 48 = T M X IR (P < 0. 05) 5 il 7 MS-275
JE RGN 4 A FE DR ) 7 AT 2R RN, AEATS = 1 B X B 4
(P<0.05),

aP2  perilipin |

%1 Real-time PCR %7 MS-275 X PPAR-42 .aP2 perilipin
Adipoq mRNA B3 REBHFM (n =35 5)

2833 PPAR-y2 aP2 perilipin Adipoq]
[GLER0p 1 1 1 1
ADM 21 638.71 £85.858 353.17£38.013 2 150.60 +194.598 19 036.28 1 212. 113
ADM +0.25 pwmol/L
544,25 +79.548 263.37+76.36 1 676.67 £203.192 16 971.97 +831.52a
MS-275 4
ADM +0.5 pmol/L
432.48 £102.502 169.31 £54.62 1 174.67 +97. 11> 14 231.33 + 1 946. 942
MS-275 41
ADM +1 pmol/L
233.50 £36.06> 119.31£29.638  626.59 +194.592 9 741.12 +2 270.81
MS-275 41

a:P <0.05,b:P<0.01, %5 kst pB i

A:FAPEST 8 ;B ADM 48;C: ADM +0.25 pmol/L MS-275;D: ADM +0.5 pmol/L MS-275;E: ADM +1 pmol/L MS-275
4 B4 O HFEi MS-275 3f C3H/10TL/2 AR RS AE 5L RS0 (#] £ 244t x250)
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3 it PR U R B ) HDAC b FH 3 A B i 559 0
AT H
(8] 72 5% T 40 #Y ( mesenchymal stem cells MSCs) 3= P—

BAEAE T B 86 R b, BT B I B A&
] LT RE , Bl AR Al S TR R 40, o2
98 AL 45 BLIR 43 A AE Y 9 18] 78 55 4 it 22 ) S0 FE ML i
0 RLAFAR RO 1Y A TR ) 2R R — ol 2 U 3t
R LS, A5 A B S BRI e
JE S5 F T YA AE B AR Y P SR R h R
YER IRk B & BLE A R Y LB L B i 2 51
T L R A Py T RE , WA AR T
MS-275 B—FReFrERy 1 7 HDACE, i TR 1
7 HDACs %} MSCs 3458 55 sUIg 704k iy i, FeAT 1 57
7 C3H/10T1/2 i Jfd i LA o AL B 7, JE R I 1T MS-
275 XF C3H/10T1/2 4 fg 3 5 AU IG 70 AL 52 o 45
W MS-275 78 T A 9 TE 2, il C3H/10T1/2
SR 5 PRI BRI 7E Go/G W SR S5 E A
TEARAAN, B A R W78 SR Az 8 A 2 Ltk
FEEMHIF, VPA 55 NaBu, m] KR U A IS5 1 15 21
Z1Hy MSCs BHHETE G,/M 3™ b, 517 S i 4
Mg TR TR A 98 I A MR BN T & A, EdRiX
g AR IR IR [ 2R ) HDACE X A [) 285 750 240 ifd iy J]
WP IVE A A AR A, FEALHIME S E— 2058
537, Haberland 251" 338 T 76 3T3-L1 f flg 42 7
o, B HDACL Fi HDAC2 REAG %5 Hb 40 151 B i i 1
£, 5 Haberland % (B8 0L, A 0F5E 45 Rt 5w
I # HDACi MS-275 w] B i [ A% C3HI0TL/2 41 i 1Y
BHR A3k, H A E S B AR v, e T R
HDACs 2 5 i Ig L RE I . {25 £ Rz HDA-
Ci MIH, f01 TSA #1 SAHA, MS-275 %} MSCs Bj% 41k
FAMEIVE FAESS . LD O Yefh s MS-275 nf LA
PO N BT A, (H TS BB A /NG A Ok 5 H
X} PPAR-y2 \aP2 perilipin , Adipoq %% 5% 7K F- 1) 52 Wil
WULAH T MS-275 H nf #5441 il MSCs 19 g 31k
X AT -5 IR B A MS-275 AU AT 4 S 4 i) HDAC
5320 i HAt iz HDACi WX £ Fl HDACs HA )32
AR IVE AR C, $27RBR T 1 % HDACs 41, ZFh HoAlh
I HDACs .5 5 T MSCs 19 B8 434k 1 98 15 38
T, Hedn, 53wk A T 9% & B HDAC4'™ il HDAC9''*
HBA AT RESE R S AL VAT A B R T BN, BR T8
I AR B FE SR KT 0 B G 43 AL I ERE A1, 38 1] BB A7
1EE HAB IR AR, R IBFIE IR K BbR AL (A1, 40
WIRTETESE K AL B A AR 4 1, 3K 268 1 Y
A A Vi AT S 0 20 M P 00 5 e A
I, %25 R ki #E HDACs (b2 e i iy =
TRHLEIEA R E— 20 5%, X A BT & R 5
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