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Effects of Histone Deacetylase Inhibitor, Trichostatin A, on the Differentiation of C2C12 Myoblasts
and the Expression of Cell Cycle Regulators. Won Jun Lee*. College of Health Science, Ewha Womans
University — The purpose of this study was to determine the modulating effects of histone deacetylase
inhibitor, trichostatin A, on the differentiation of mouse C2CI12 myoblasts. We demonstrated that tri-
chostatin A induced morphological changes of C2C12 myoblasts into smooth muscles and significantly
increased the gene “expression of smooth muscle markers including smooth muscle a-actin and
transgelin. These results were due to the change in the expression level of cell cycle regulators in tri-
chostatin A-treated C2C12 cells. Real-time PCR data revealed that cyclin dependent kinase inhibitor,
p21, mRNA expression was significantly increased in trichostatin A-treated C2C12 cells. However, tri-
chostatin A rapidly decreased cyclin D1 mRNA expression necessary for cell cycle progression in 24hr
after treatment. In conclusion, the strong inhibitory effects of trichostatin A on histone deacetylation
induced transdifferentiation of C2C12 myoblasts into smooth muscle cells and these results are partly
due to the changes in the expression of cell cycle regulators such as p21 and cyclin D1.
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%47 7)%(epigenetic mechanism)o] DNAY] d7] A
d W3} glo] fAY BHE 2Ashe AETRE 758 2
AE gojot}. 8]~ E(histone) T A2 DNAY 84 w&
# © F(nucleosome) & FAZHE 240, 3|2F G
F%¥ o7 7}A posttranslational modificationo] Aotk
[26]. o1& 3 2E duAde Wy F 2E olHEE
(acetylation) ¢} ™ & 3}(methylation)= DNA w939} 37
ER gAY wE g 2Adse F23 $HF U)ot o
J8 FEYLE 72 M3 E FTH A wES 23
dhe B|AE WEL S2E melY opn| =gl o]l 37
(lysine residue)ol ] Qojgch. Aoz 54 a4 2
o] #43tE ALdE J2E meld J2E oMY AL
(histone acetyltransferase, HAT)dl| 9|a} o} @37} dojrt
Qe whd, 3 2E golidsl Fi(histone deacetylase,
HDAQ)e) 9l&f golxdslr} dojt Afole 54 44
o] HFAE, F FA wdo| JAE 7B$-olrh9,23].
N EZ7]9) S phaseF et HATE olE 1§-& 3|28 @Y
A9 ol Mo|Adl g doFoEN FLE G
WAz DNASS 43 2388 (affinity) & ZHAATle 4T
& A foh gy d2E 9ide opdsie 44

*Corresponding author
Tel : +82-2-3277-2563, Fax : +82-2-3277-2846
E-mail : jun@ewha.ackr

(chromatin)®] 7% & uj$ 2Ysta dAd £33 hetero-
chromatino] Al =<3t 3] ¢] euchromatin®] Je] 2 H3}A|
Iled, o83 el DNAE AAQIAHtranscription fac-
tors)e] A& LolaiA Fomn AT FHAe HHS &
A5 ojghe AutE uh3Ql S| AE opAdsit
HDAC #iko] o3 dojur|x gt) BotAdsd 8aE
g Ae ANE =& Ha ole & FAANE /AL
91E DNASH 138E FolA Hoj wfj¢ 22U 729
heterochromating ¥4 3224 AARIAZ} #244 BdE
918 promoter 2|02 FZste A& Adstd 54 F
A9 wE S gAEA Bk FAAY A&EHQA FES 9
Ne ol T 7|Fo] fAA B E4FAI =
gog FEHolop gt

B oo M ALE-3) trichostatin Ax HDAC YA A 24
o3 7}A AR F4L JA s Ao RAHAHITL
A X ZF4(proliferation)> 8 A X9 A X 7](eukaryotic
cell cycle)ol 9J3) ZA=H T, o] 49A 2 o] Fo]A JTHGL
S, G2, M). A A X7} DNAS}H AAIQAZ Y] 352H-8-E 7}
%3 87 YgalxE G4 A A H A (chromatin remodeling)
o] WA o|tH12]. A AFsHHAE0] trichostatin Ae wF
H40% 32 Ao goliEsE AR g4
9 =& ARG o2 DNAY T23 VAL o
74 GAZW ] cydlin dependent kinase(cdk) HAIAl 4
A9 BH L& 2714711, o] A3 retinoblastoma(Rb) T
A¢] <123Hphosphorylation) JejE AstAH22H A
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FE9 Gl phase arrestZ FatA HE Zolth Cdk JA)
At tEo] o g AEF7] ZHAAKcell cycle regu-
lators) & E3 HDAC JAA2] Jgg wol AT 4%
oA gt BuEx ¢rH121). 8129 HDAC AAQ tri-
chostatin A7} QA E7} obd ZFZ 2 C2C12 myoblast 4] <]
243 paol iAE JPo) BF ATE 25 ARl

259 AR ATWAN 2EF0] FAAEY 2}
2] Ao o8} v 2] myoblasto] 4 the} 2] myotubeZ 9
AL £3E 54 Ao 18] B& HAATE| =
AT AR 7123 2% FAAFE w3l Aol £t
7t A=A & C2C12 myoblasts @] o] &3ttt Uj
H9] AT EL C2C12 myoblast A LE v %3t 3 confluent
g Au7t W 23 A2 AT E Wekste] myotubeZ £
35 FEdHen, o FHdAM dojvde 2% FAAF9
£ 717Hs A7eE5TH4,10,16,22]. stARE E AF M
mouse FAF C2C12 myoblast X E ¥3} WA & F-23
2] ko Aol A trichostatin A7} C2C12 X o] v]X = o
el 23E FAD g A FAZRQA E A7 EFHe 7
213 HDAC A4 trichostatin A7} C2C12 myoblast A
o] F47 £39 U JFE vAEA AEFT) A
JAE F4oz AuE Y ok

ot

AlgF Y M|z

Fetal bovine serum, antibiotic, 4| v & A= BioClone,
Sigma, FalconAtlZH-E Z}2Zh £93l4th. PCR primers
CosmoALZ H-E] A|ZHete] ALg3stg o, trichostatin AE
Sigma-AldrichAl2 58] 743t A}-g-3 ATk

MZ Hj2 9 trichostatin A X2

Mouse C2C12 myoblast 4] L= 10% FBS, 100 U/ml2] =)
YA G, 100 pg/ml streptomycin sulfates 3H53t1 Y
Dulbeccco’s Modified Eagles’ Medium(DMEM)& o] &3}
37°C(5% CO»)9] incubatord A wj kst et AILE 6 wells
plate] A wjkatg.em, z+zhe] 30 mm wello] 2 mig 2x10°
MEE BFsta 2442 3 o8 714 FE(0, 8, 16, 313,
62.5, 125 nM) 9] trichostatin AL %] 2] 3}e] 39 St wjoks}
Ao Trichostatin A #g] A)7te] o2 AE e o} 5AR}
HEe] Wals AnEy] st AZE 2 mi 20" HEE
313 2447 F 62.5 nM 9] trichostatin AE 24, 48, 724
HES AYE F Az asy BE Afe B2
< 219 AX 3 NEE FA8A A48

Immunofluorescent staining
C2C12 myoblast M XE 6 wells 8] platec] A A|7]7]
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9&te] 3.7% formaldehyde(pH 7-8)& ##3lx 3= PBS 1
mlE 7z+z}e] wello] 1087 A2s}gink. 2 & PBS £90=2
IAY AEE T F 02% trinton X-1003} 10% goat serum
& X e PBSE oA 1587 Azste AEE
permeabilizationg]t}. Th&-2 C2C12 myoblast A ¥ mouse
TgG monoclonal smooth muscle ¢-actin primary &4 (Sigma,
St. Louis, MO)Z 1:1000 1.2 3)4A7] 600 plo] PBSZ 7}
7o) welld] 2o A] 3023t s FAI AT Th A EE PBSE
39 Aojd F 1250 v &= 344 Alexad88- conjugated goat
anti-mouse IgG secondary 3 x](Molecular Probes, Eugene,
OR)Z 424 30£7t o wiFat ATt vpA = GAZA A2
€ PBSE 39l T % 3o wigtE 49y H3o 15 p
g/ml9] 4’ 6-diamidino-2phenylindole(DAPI)E- ¢]8-3}o] AL
€ @48 ¥ PBSE 39 AAWATE A E wiF platedol A9
smooth muscle g-actin protein @< ¥4 Jr= fxd
olu|A] AHAE & Axiovert 200 epifluorescence &w|7A
(Zeiss, Germany)S- ©]-8-3fo] ALl #YE 3he] FAGTh

Total RNA &1} complementary DNA(cDNA) &4

277} trichostatin AZ A ¥ MIEE RNeasy RNA
extraction kit(Qiagen, Valencia, CA)& o] &8l FZ& ).
3 the Z2¢ RNAZ ultrapure waterd] £-3JA171 ¥ ultra-
violet(UV) 260 nmo| A =& &334t} <DNAE 05 pg
9] total RNAS} first strand ¢cDNA synthesis kit (Roche)&
o83t g3t Ath DNA 272 25°CoA 10%,
42°Co| A 604, 95°CoA] 58402 AP E U, final vol-
ume2 20 pl2 &4ich

Real-time quantitative polymerase chain reaction
(PCR)

Transgelin, smooth muscle a-actin, p21, cyclin D1 mes-
senger RNA(mMRNA) 2dE =437 93ld, double-
stranded DNA dyeQl SYBR Green(Perkin Elmer, Boston,
MA)& o} 83} fluorescence real-time PCRS 2314t}
PCR 24& F 4 9AZ 74350 glen, 1 g4 & 50°C,
2802 1 cydeo]H, 2 @A 95°C, 10£0]9, 3 &A= %
30 cycles?] 95°C, 1529} 60°C, 1¥-2.2 FAH U}, vl=|gt
QAN AE 95°Col| A 152, 60°Coll A 20%, 95°C, 158
AHAT £ Ao A48 primer sequencess X 19]
vehd kgl 2tk SYBR Green £4& ABI PRISM 7700
system(PE Applied Biosystems)& ¢] &3 on, RE M
& Haw 23] o]} W Z3on, 247t target mRNA
¢l wqe glyceraldehyde 3-phosphate dehydrogenase
(GAPDH) mRNA%o. = R A3 5.

A2EYN
B 330N 92 25 SPSS(version 120) 54 =219
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Table 1. Primer sequences for real-time PCR

Gene Forward primers

Reverse primers

Smooth muscle a-actin CAGGCATGGATGGCATCAATCAC ACTCTAGCTGTGAAGTCAGTGTCG
Transgelin ACCAAGCCTTCTCTGCCTCAAC GCCACACTGCACTACAATCCAC
p21 GCTGTCTTGCACTCTGGTGT TCTGCGCTTGGAGTGATAGA
Cyclin D1 TGAACTACCTGGACCGCTTC CCACTTGAGCTTGTTCACCA
GAPDH ATGACAATGAATACGGCTACAGCAA GCAGCGAACTTITATTGATGGTATT

& o] &3t Aoty FAA = HF+EF 22 Meant SE)
2 EAslgon, 283t HZE 98l one-way ANOVA
9} Tukey’s post-hoc tests AABIH LY, FAX FAE
L =052 HAAsH.

2

Immunofluorescent staining

Fig. 1& )% 73 trichostatin AE 37 X glg C2C12
myoblast 4] £& smooth muscle a-actin{*54)3} DAPI(FE
o) FAZ oF 44T F 92 Avigoz AL Aol
E dpdae HDAC JAAQ trichostatin A 31.3 nM&
C2C12 myoblast A|¥d] 397t Hzs A3} Fegpzoz
C2C12 myoblast A £7} smooth muscleZ ¥313H& BHHTh
(Fig 1. ¢, d). =& o|& AXAME 39 F7p7t bz AZ
BoZt}, 1 vhd diFF A
smooth muscle e-actin®.2 gAE AT E A3 &

of vlg) wo] JAHNEE
TAME

a. Control - Phase b. Control - SMA + DAPI

d. Trichostatin A (31.3 nM)
- SMA + DATPI

Fig. 1. Immunofluorescent staining images of differentiating
C2C12 myoblasts after trichostatin A treatment. Smooth
muscle a-actin and DAPI immunofluorescence and cor-
responding phase contrast images. Smooth muscle a-
actin is stained fluorescent green and nuclei are fluo-
rescent blue.

613 nM)

¢. Trichostatin
- Phase

of B 4= gien, M2y} 34zt vl &3 FAAeS
DAPI g8 53] & 4 SAthFig 1. a, b). o2& A=
trichostatin A7} M ¥ F243} £3lo] #dd 28 44
S B g 24 AR Asdth

Smooth muscle marker FEXIQ Wl His}

Smooth muscle a-actind} transgelin(smooth muscle 22
protein) A 2L= smooth muscleo| 7t A H 02 W=
422824 smooth muscled] AXEA 714 dg] 2olx 3]
t} B @30 A real-time PCRE o] £-3t4] trichostatin A-&
223t C2C12 myoblast A ¥ A o]& FHA mRNA
& AmuEgn.

C2C12 myoblast M| EZ plated] EFZ g F 24 A7t
A & o FE9 trichostatin A(0, 8, 16, 31.3, 62.5, 125

nM)S 397 M2l3 27} smooth muscle a-actin mRNAZ]
o] Fx JEHOZ Ftstgon, B AFdA g

713 £ %59 125 nM9] trichostatin AS A E] 3+ A Lo
A gzl vl oF vzt f- sl S7hekAthFig. 2).

Fig. 3¢ trichostatin A X €] A|Z+e] Z o] }E smooth
muscle g-actin mRNAY] ¥gE BF=d), 625 nM9] tri-
chostatin A X]g] & 24, 48A]17F A3} &
-actin mRNAQ] 7= §osiAwt 1 E71E

smooth muscle «
& ax 99

Smooth muscle g-actin mMRNA
(Normalized to control)
S

\ f H
313 625 125

Trlchostatln A (nM)

Fig. 2. Real-time PCR analysis of smooth muscle u-actin after
treatment with trichostatin A in C2C12 myoblasts.
C2C12 cells were treated with 0, 8, 16, 31.3, 62.5, or 125
nM of trichostatin A for 3 day. Data are normalized to
control, and each graph bar represents the meantS.E.
of 3 parallel replica experiments.



Smooth muscle a-actin mRNA
(Normalized to control)
F-9

0 24 48 72
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Fig. 3. Smooth muscle a-actin mRNA expression after treat-
ment with trichostatin A at different time points.
C2C12 cells were treated with 62.5 nM of trichostatin
A for 0, 24, 48, or 72 hr, Data are normalized to con-
trol, and each graph bar represents the mean+S.E. of
3 parallel replica experiments.

. 3FA1gk 72417t 73} Z smooth muscle a-actin mRNA9)
‘?—_}?’i% hZF M3 vl&] of 4] o)A} Kol & A Z71ekY

04 1 % 9] trichostatin A(0, 8, 16, 31.3, 62,5, 125 nM)Z
397 A% A3} & )] FQ smooth muscle markerd)
trangelin mRNAS] &do] F& oJ&Hog Z7lste] Huj
13u] o] Z7tX2 1Y ch(Fg 4).

g A7t ©E trangelin mRNA @& ¥glg By 9
& C2C12 myoblast 4| o] 62.5 nM9] trichostatin AS 24,
48, 72A 2k Zzt A st A, 24417 33 F trangelin
mRNAS] #alo] 258} o4 T3] Z7}5190.0, 48417 o]
FHHE 2z v 43 F71d 488 BPAT 24

18

-
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0 8 16 313 625 125
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Fig. 4. Real-time PCR analysis of transgelin after treatment
with trichostatin A in C2C12 myoblasts. C2C12 cells
were treated with 0, 8, 16, 31.3, 62.5, or 125 nM of tri-
chostatin A for 3 day. Data are normalized to control,
and each graph bar represents the mean+SE. of 3 par-
allel replica experiments.
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Fig. 5. Trangelin mRNA expression after treatment with tri-
chostatin A at different time points. C2C12 cells were
treated with 62.5 nM of trichostatin A for 0, 24, 48, or
72 hr. Data are normalized to control, and each graph
bar represents the meani:SE. of 3 parallel replica
experiments.

AlZbel & 2ol 743} thFig. 5).

NZF7| & | p215} cyclin D1 sl Big}

B dFoM= HDAC YAA|<] trichostatin A7} C2C12
myoblast J|X 9 £35 2AAZ Y, o83 A= AE
F7] 2HAA frAAe] Wald] os) HEe] F4o] A
< BN 2871 SAHAEE AT o] & AS317] 9
8led trichostatin A7} C2C12 myoblast A ¥9] M EF7] %
MRS p21sh cyclin DI 47849 W W8S Lojugt
t}. Fig. 6914 B vp9} Zo] p21 mRNAQ] 2HL A 7ho]
ANUFE S5 gl A0 TRk AT
B} 724171 trichostatin AZ *]2]8}51S o] p21 mRNA

25
% w24 hr
‘E 20 =zzm1 48 hr
o
< O
Eg 15 4
ER
8% 7
E
6 54
3
0-

0 8 16 313 625 125
Trichostatin A (nM)

Fig. 6. Real-time PCR analysis of p21 after treatment with tri-
chostatin A in C2C12 myoblasts. C2CI12 cells were
treated with 0, 8, 16, 31.3, 62.5, or 125 nM of trichosta-
tin A for 1, 2, or 3 day. Data are normalized to control,
and each graph bar represents the mean+S.E. of 3 par-
allel replica experiments.
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Fig. 7. Cyclin mRNA expression after treatment with trichosta-
tin A at different time points. C2C12 cells were treated
with 62.5 nM of trichostatin A for 0, 24, 48, or 72 hr.
Data are normalized to control, and each graph bar
represents the meantSE. of 3 parallel replica
experiments.

E A2 FEA 7 & S7HHE Jehjdlen B 47
A AFES 7 & FE 9 trichostatin A(125 nM)E 72
AZHEe At AE W p2l mRNAE o 154 o3 #2ld
A Z7+HS R ATHp<.05).

Trichostatin A X]2]A]zte] @2 cyclin DI mRNAY] &3
W 3}E Fig. 70 vehd nhel 2t} 625 nM9] trichostatin A
& (2CI12 myoblast Aol A3 F 24A17k0] AslA}
cyclin D1 mRNA7} 50%0]4 74381921, 48412k o] %9
= 373 24594 cyclin DI mRNAY} 2 508
EHon, 247 A3 Felx & Wt Qlo] dET
FELE Hdo] FAHU

]

L

3| 2Eo|? DNASY EfHos wEHLFS T3
718 g Az A olg) g FEHULFolge Fe FAREAL
Ego] RE 7] fAAsE 2EE 44 F (chromatin) S
FASA "HoH25]. FAE HY, F 2E oMYdE
DNA w93} g7 DNAY H7idele Wyt dofuhA
& AedA FAze B 2Fske M AAYL F
A7 71Fo|tH8l. dutdoz {AA Y SAE A
ol el dolu} A& Ael e, BolA st AHE EA)
3 Hed, o] HATS} HDAC §4d 98] ztz 2 6kg-
o] dojutt}. o] FAE WA ofH g3} Ex ol
g3lo) o g4 AT 5F F149 HAKtrans-
cription)E ZA3hed o Wl T8¢ 4TS v B
2E 3 oi9.23]. S| AE opEste gk o R A T
ol A5t B0 dojiir], HDAC Aol g op
g3l AR 28g AAAIG[1214]. & AFAME

o]z £ f-AAe BH S 2Hd}= V5ol ' HAE
T29 AAAL HDAC fi AA 2 trichostatin AS 9]
4-3}¢} C2C12 myoblast Ao F=3}H& 1 dofvhe
Ao @I Mx WHIE ARt

B 79 Axte HDAC HAAQ trichostatin A7} C2C12
myoblast 4| FE smooth muscleZ #3}A]Zt}. trichostatin
AE C2C12 myoblast QX Hes & Jeety oz AE
9] 4o} trichostatin A9 FE7} Fo}AFF 4 YA H
T AL nAgdA Fylo] & 4 dglon, £ A2}
B3lg uo] 549 Ao]H (elongation)d F9]9] th& A X
79 §FHfusion) /o] Yoo, smooth muscle]
AYZQ de g BaEdo 23 B AFdME f3A9
A A ¥dg 53 smooth muscle2 9] #3158 A% 3171
Y& smooth muscled] A|EZ dg] 20l smooth muscle
a-actin¥} transgelin mRNA<] W 3}8 A3 B9k}, Trichostatin
AE B& 9Z3(concentration-dependent) ©. 2 smooth mus-
cle a-actin?} transgelin mRNA9] @& & 2o} oF 64, 134
A= 27t Z7AY. B9 HIge §E immuno-
fluorescent staining®} smooth muscle marker -4 &8
9] Z7+& C2C12 myoblast 22 A H & serumE ¥
ghalA] ok 23 uiAZ widetA G AedA s2E &
WA golx sl s QA|A7)A} smooth muscleE #3}3}
S 393 RoFE.

Trichostatin A]] €] 3} smooth muscle2 9] B3} 3|28
o] ol gste] AeHle AXFI) 2E7|HA Fag
a3e sitte AL vehdch =, trichostatin A7} C2C12
AEY 2A7 A0 #oshe o A4 BEE =4
gt A2 4L AAGH FA L8 fr=dte 1A
o] &A43td Aoz #UHL o] AFHy] st &
Fo A& trichostatin AS C2C12 A X Helg F NEF
7] ZAFAA¢ p213} cyclin D1 mRNA9] H3LE A¥H
gtt}. Cyclin® A EF7] 7] glolA AL 7484
24 7+t cycling cydin dependent kinase(cdk) T A
o] At FA43te AlZITH24]. MEF7]9 Gl phases
AR o2 §3317] AL Diypest Etypest 2 F
742 79 cycline] a3y, 53] D-type cycling 24 2]
ol MEFV] AFd) glojx AR AN JF-E dr}[11]). Cyclin
7 cdk AFA = Gl phased|X] A Ho] retinoblastoma
(Rb) T A 9] 2148} (phosphorylation) & &= #t}7]. Cdk4
9} 62 D-type cyclin} Agste} MERE S FA8= A5
EE 870 FolAd #AgH AxFre I Gl
progressiong FE3th £ of pAHo2 AFIAY D-
type cycling cdkd9} 62 FAdgsle= W, cylin Ex cdk2
2 A8 71t @488 cdkd/6-cyclin D12 Gl phase %
7]¢] Rb @48 Qlaks} A7)0, o] & cyclin EE F7FA]7]
1, cyclin & odk29} A3} ste] Rb B A9 Q1433 E o] &

f



Z7kA120tH13,15]. o]#3 Rb
phosphorylation)= A1 E
BA 9} fAHE o] A o 1 BEA e 9
gL st}7]. webA] ol# g Ayl }%‘fp_i cyclin D1
L AZI FA 2e FEE £ U=E g Aol #¢
23 4TS w@3HS & & Ak E AF9GA cydin D1
mRNA®] 82 625 nM9] trichostatin AS C2C12 myo-
blast Aol Azl g & 24A1zbo] BHsA FA 8] Faste
279 30% ol XA okt A o|FA FiAd
cyclin D1 mRNA¢] 23 & 48A)7ko] A dF 223} 2}o]
7} 1A gksith ol# 3 A trischostatin AT A X 4
4 sted) dolX A< cyclin D19 #3428 & of-¢
e £52 23S AARY o84 ZHAE cyclin D1
mRNAE 23 cyclin D1 @9 49] ¢ & ZAAZI o]
AE FERAZ A glojA 2 Rb 949 <
AstE 9 A cyclin D13} cdk4/69] 23S # A9
72X Zolth Ax C2C12 myoblast X = o]# 3 7]A
of o3 FADAZ AP3}HA Zajx, FADAZY 43}
7} AYPH Aoz AlgHT).

£ AdFdA 13 E o AxFy] 23 314 p21
& Aol A AFEgHZl MEI}F BE} FHADAZ AP3)
=H oA BEAY cdkE AAZ e FRAlY. p2ie
cyclincdk B3Ao] dsie] ZE AE F7] @AY o
of lolA B4Rl kinase®] FAGE A7 TH3,20).
p219] HHL p53e] o) F/93tEH, o] p21 fAA} @
d9] F7he 23 Gl phasedl| A S phaseZ M EF7]7} 3
HA ZoA o219 whebA p2l fRAke] 2 Fute
g 2 JE Y Axe ZadA A dehdtie]. 94
Ao A} A H gt o] trichostatin AZ A3+ C2C12 A X
oA cdk HAAQ] p2lo] T EHOZ R3tA F7}st
At AZFoE RS v 7227 ¢+ trichostatin A9)
A¥]= p2l mRNAS] B@E A 158 F=7HA] f95H7
Z7HNZ T o8& p21 mRNAS %7} C2C12 myoblast
A Z7} AZF7]9] GI phasec]A S phaseZ AFstE AL
AN 719, cyclin D1 frd#te] dAWste} 7] smooth
muscle o) F3lg FAgsled oA Fad d3dg 5
S0a ALz "

+3}H(hyper-
35]’ ] 7] DNA

c
R
fo

W oo

’-11’
ﬁ-‘ﬂlﬁj_'

1 o

4440

2 9o

B d7e B3 3949 C2C12 myoblast AL o] %2 3
44 7179 shuiel DNA 3|28 dild o] olxdsls =
Aot E o dolube Wsts AR A, JAE GopiY
3 GAF trichostatin AZAM A A}F)A C2C12 myoblast A
7} smooth muscleZ #3519t} o] immunofluorescent
staining-& %3] smooth muscle ¢-actin®] Z& Z7}& trish-
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ostatin AZ A28 A XolA @astelern], DAPI g4 & &

8] iz XS} ulmste] AXe FHo] go] JAES &
Z8 ) T3} real-time PCR Z 7+ smooth muscle a-actin
7} transgelin mRNA2] 23 0] trichostatin A 427 A Xl
A #AE Z718E BTt o33 AR E nBoE 3§
2E iAo golneds dAE C2C12 myoblast A ¥ ¢
B3ld o) 283 9EL 36, E=3F C2C12 myoblast A
ZE AT o139 myotubeE H3}A]7) %] ¥ 11, smooth
muscleZ #JAAE & 5 UAT oA £33 HDAC
A A) A 9] trichostatin A7} DNA 3] A% thui A o] HDAC &
A0 o gopdals 283 gAsta, o#d HDAC 3'1
&9 AdAle NEF7]H oA T4} #3}5 zdee
AREY] B g 2HAYSE A o5 AF3}) H
8 MEF7] 2E8AAY p2134 cyclin DI mRNAS] 2 &
FAG A7 AXE FATAZE JAYsted A IF
ol cdk A A<l p21 mRNAS] 2& o] trichostatin AZ X
3 AT FA3) F7HEE Hon, A F4& 53}
T cyclin D1 mRNA®] #8¢ trichostatin AE 2] ¢ § 24
AT & 95 7248E B o trichostatin A7}
AEFAE QAse 2718A A cyelin DI §2029]

de AL HAiEY. BF AT E shig Fa
F47 71490 DNA 9318} BAE shigso) 48R
dg 2480 YN FEH8 UE 977} BT 7
o= A7y,

F5ATH o 93] 538
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