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Effects of Trichostatin A on Proliferation and Apoptosis of Human Bladder Cancer
T24 Cells and Expression of Apaf-1 and APC Gene
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Abstract: [Objective] To investigate the effect of Trichostatin A (TSA), a histone deacetylase inhibitor (HDACi), on the
growth of T24 human bladder cancer cells and the expression of Apaf-1 and APC in vitro, and to explore the possible mechanism.
[ Methods] T24 cells were treated with 3 x 10~* mmol/L TSA; After treatment, cell growth was measured by MTT assay; Cell
apoptosis changes and the cell cycle distribution were examined by flow cytometry (FCM). The expression of Apaf-1 and APC
mRNA was detected by RT-PCR. [Results] TSA significantly inhibited the proliferation of T24 cells; Flow cytometry showed that
the cells in GO/G1 phase and the apoptotic rates were significantly increased after treatment with TSA,  while the cells in S phase
were reduced.RT-PCR results showed that the Apaf-1 and APC mRNA level were promoted after TSA treatment. [ Conclusion] TSA
can inhibit T24 cells growth in vitro through inducing cell apoptosis and cell cycle arrest, which might be related to the expression
of Apaf-1 and APC.
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IR 2 (trichostatin A, TSA ) J&—FP4E 5RIS HDAC
k), AHEFE I TSA PR SME T A58 b s
T24 4 ik, WSS H A0 M A= W) 22 A7 U AN
T2 1 it A F-1 2 (apoptosis protease
activating factor-1, Apaf-1) . %5 7 B Jed 4 2 I8 9 3
(adenomatous polyposis coli, APC) &1k A5 1k |
PRVT TSA 1R T 95 DE Jes 19 ol RE ML 1 9"y HDAC
RN TR e R T AR SR B R

1 H¥Fe ik

1.1 paiEsc Rk EEZRXF

NJBE EREA T 240 Jf s 240 LB T24 0 T b [E R} 2
B b1 2 ) 4 B A 5 B, 35 9% T 100 mL/L Jig
A 1ML3E L 100 U/mL 75 5 2 100 mg/ml £ 5 2 1
RPMI 1640 ;%L 16 37 C. RFUE /N 5%
CO, TFMREE A5 T A RARAR, SEIR BT IO £E K
WAL, TSA Ry 25 [ Sigma 2 F17= 6 eI ic &
WAEAE I, FH RPMI1640 15 55 3L % Bl TAE W .
MTT , — FF & AKX (DMSO) | fl £k 73 & (PT) 247 11
I EAEAE A R TR & (KGA108) I R
LA R R A FR A F | Trizol X5 |, Tag
fifi | 3 %% 5% B M-MLV,RT-PCR i 7] & ¥ ) T
Takara 2\ A ,
1.2 ZHAIGSEHDHISEL8 (MTT) U E TSA Xf T24
B R IS E R R

WO ER I, LLS By ik il 7% 1 KT 95%
(%) T24 4 A 2L 10%/4L % B 4500 T 96 LA ML % 57
M, B FLARFL 200 WL, 40 s BE J5 LG IfL ¥ 15 77
Feff b 24 h, LI IMALHEE R 3 x 10+ mmol /L
TSA,XF BRI A SE R 055 72, #5131 3 = AL
BT 37 C, R ECN 5%CO, B 3RA N 3R 4
AT 24 h 48 h 72 h 470 B, BEALIMA 5 mg/
mL MTT 20 wL/fL,37 °C,IRF%0h 5% CO, 4k
LLWEE 4 h, ADNDWF B, A R N
(DMSO) 150 pL/fL, s/ AT, F Bio-Tek HfitriX
5317 490 nm ARG EEAE  FF N A TR ]
R AMHIR (%) = (1 - SCEG W/ X R4
WEREAE) x 100%
1.3 B A(FCM)#N T24 BAEE T4

BOW B4 KA T24 4t 10°/FL3/0 T 6
LanfE s e, B 24 h )5, 44T 3 x 10
mmol/L #J TSA 735 4L 3 24 48 72 h, X BRZH

NSRRGSR, 25 LI ) S 815 3 A2 AL
[R5 7% 51 R AN & EDTA 19 B2 (A i A2 4k
FS 409,800 r/min(r = 12 em) &0y 10 min, T
JERH 300 wL PBS HAE, ZFiHMMA 700 pL i
ICK CBE  LBELHRFE N 70% ,4 CHlEYG [
8, 800 x g B.L» 10 min, 2= L, PBS YEHIIK,
AT 500 WL 7% 100 unit/mL ) RNase A A
PBS 22 i, #E, 37 CIEE 30 min, M1 2 mg/
mL PI EAHRIE 50 pg/mL, HFEEHFE 30 min, Wi
=20 A SRS I 400 i SR 38
1.4 RXMEREAR (FCM) N T24 HAET-RTWL

BOW B4 KRG T24 4t 105/4L3/0 T 6
LA st KigE 24 h )5, 447 3 x 10
mmol/L [ TSA Zb3H 72 b, % BEZH fin A 25 5 il 15 95
WA I 3 AL, RIS SR IR 43 5 LA e
EDTA 11 2.5 ¢/L AR FBUSCHE 75 T30 240 I RIS
BEARML, /il 200 L binding buffer T& A 2 pL
AnnexinV-FITC,5 wL PL W& 51 7SS
1.5 RT-PCR %47 Apaf-1 APC EEERIX

FHAHFE R 3 x 10 mmol/L [ TSA 43 T24
Y, JE 2459 Ah FREAAE X R 4300 T 24 48 (72 h
JE WAL, Trizol A4S RNA . MO
AR Tk 4 RNA A9k B2 A4l &2, H MMLV-RT
0 A% SRl 4 PR DA I A L cDNA |, 38 5 SR PR A
iR PCR BER , U5 5% cDNA 724 2 plL
PEAT PCR 9738 ,PCR W BK R A 25 L,
ZMF N .95 CHASYE 5 min, FEFRN 95 CAE 1
30 5,56 CiB Kk 30 s,72 CHEMf 25 s, ¥4 35 4
P& 572 CHEM S min, Apaf-1 LiiE5 190 5'-
TACAATCAGGCTCTGGGAGAC-3', FifE5 ¥k 5'-
GTGAACTGGAT GTGCCATAC-3',RT-PCR 74k
323 bp, APC LIi#54)°2% 5'-TCCTCCAGGTGAAA
GGAAAG-3', s~ 5'-GGGTCACAGTGTTC
ACATAC-3' ,RT-PCR j=¥)°/ 297 bp,, [RIEFH 3 B-
actin fE AN SR, L5190 5'-TGGCACCCAGC
ACAATGAA-3", TU5¥R 5'-CTAAGTCATAGT
CCGCCTAGAAGCA-3’ ,RT-PCR 7“#JH 186 bp, X
B AEATAN FiR, PCR P25 2% B AR W B I .
UK, FHEER AR R GE i AT = AT
1.6 St

SEHGRRE FH SPSS 13.0 Geit gk E i , SR B
2Ty 2 Bl A ge it 2200, P < 0.05 2R
Agitm X,
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2.1 TSA Xt T24 £ B3 58 54 22 0

MTT S5 UL TSA 254 % T24 20 ifg A5 K 4
FEG EBA B R A0 A S, 3 x 10 mmol/
L TSA YEFH 24 48 72 h IR H (16.1 +
1.2)% . (31.8 + 2.5)%F1(36.9 + 1.3)%(Kl 1),

< 50
“§ 40
E3p
&
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L
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24 48 72
t/h

1 TSA Ab2E 5B i8] - 20 B A < HD ) 28 ih 2%
Fig.1 Inhibitory effect of TSA on proliferation of T24
cells

2.2 TSA 5 T24 456 JE HABR A0 4 pe oA =

SR X B A H, A A o3 B mT D
TSA fEH] 24 h J% 48 h J5 ,T24 40l Go/G, 40 i
AT, S WA 735 TR (P < 0.01);TSA
YER 72 h )5 S WAL A 20 3 N B, Go/M 1 41 g
o RER IR T (P < 0.01,58 1),

F 1 TSA XIEERtE T24 480 B HARI R 00
Table 1 Effects of 3 x 10~ mmol/L TSA on cell cycle
distribution in T24 bladder cancer cells

Cell cycle (%)
Gy/G, S GyM
Control 24 h  72.30 = 0.40 2473 +0.80 2.97 +£0.40
TSA 24 h 75.53 +1.582  19.67 £ 1.16Y 4.83 +0.49%
Control 48 h  69.60 + 0.30 2443 +0.21 597 +0.32
TSA 48 h 73.63 = 1.867  20.30 = 1.40Y 6.03 £0.45
Control 72 h  71.30 = 1.15 2553 +£0.25 3.13+1.36
TSA72h 71.27 £ 0.61 18.13 +£0.68% 10.60 + 0.10?

Group

1) Compared with control at the period, P < 0.05; 2) Compared

with control at the same period, P < 0.01.

Annexin V/PI XU A6 00 8 745 5 i 7R TSA
AbF 72 hJE T24 AIMEIR TN (9.97 + 1.83)%,
(] S HH X HEZH 20 B 0 725 Ry (5.60 + 0.70) %, 25 57
HEFmE L (P <0.01), AW TSA fEisS T24
YU P T3 N

23 TSA Xf T24 4 Apaf-1 APC EE mRNA
E3oN:0p-A)

i 1 RT-PCR 0 AT 78 3 x 10~ mmol/L,
TSA Kb PE T24 40 fifl 24 h J5 Apaf-1 mRNA ik
(] Fsf A G RE 2 TC B S X1, (L TSA Ab3H 48 72 h
J&i , Apaf-1 mRNA &3k 7K P-4 [a] I5f 159 %65 B 2H B 1
THE(P < 0.05, 8 2), TSA AbFE T24 40 24 48 |
72 h, APC K mRNA &3k 7K P-4 [m] B 1) %5 #E 21
YIS TR (P < 0.05, 3),
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B2 TSA 3t T24 4Hf Apaf-1 mRNA Rk #5400
Fig.2 Effect of TSA on Apaf-1 mRNA expression
in T24 cells
1) Compared with control at the same period, P < 0.05; 1-3.
control group 24, 48, 72 h; 4-6. TSA 3 x 10™* mmol/L group 24,
48, 72 h; M. Marker
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Fig.3 Effect of TSA on APC mRNA expression in T24 cells
1) Compared with control at the same period, P < 0.05; 1-3.
control group 24, 48, 72 h; 4-6; TSA 3 x 10~ mmol/L group 24,
48, 72 h; M. Marker
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303 i

HER 1 L IR A AB M S 2 U8t 15 27 1 TR 22T 5%
DA, 0 DR SR s O T ML 2 — | FE e &
A B AR AR SRS ST (histone
acetyltransferase, HAT) F12% 2k Ak B %) 15 P i
B AEA LA KBNS, HEa
TACZE e o AP G T T R PR B S0 R Y R
W2 O TAE (L PR Fe kI, DT 5 358 %
Az FE I SR R o B AR EIE S > . R Lk
Filg 070 TSA BEHGINZH 1 LWL K, 53k
PRI si , B HUMIRE /R T 30 BF 98 A 30 TSA 7
BRI R | FUIRE AN R T RE A S AN 4
FIVEE 2 JE R 3h 1 (1 25 T 64007 (H B AR BIL I
IANTERE

TSA PRSIME T eI 0 L RE 0 1) Ao e 240 it 1
BE AR HE Al 75T AR T, X /0N A Y it A A
Jed ELA W S 0 3 L ARS8 b SR MTT
BRI 3 x 10~ mmol/L TSA X JB B9 T24 40 g 2F
K HA I SRR VEH , FCM K 45 5 8 7R TSA
YEF T24 401 72 h J5 T24 40 08 7= 3% H9 (9.97
+ 1.83)% , [a] sf 39 %F A8 20 40 i 0 7% K (5.60 =+
0.70) % , 8 T2 B 8 T+ (P < 0.01) , 3f H. TSA 1E
FH 24 h J 48 h J7 , T24 4008 Go/G, W40 5 43 %
ThiE,S BIA0 M 43R T B (P < 0.01), BT TSA
AT e oF 1755 T24 20 M 0R T RN 440 ] D) B T
M T24 AR, 52T B AR B AE —
-,

EAAFFE & B TSA 5| 20 it JE 01 B i ] e
T R R 24 e ) AR RS A A ) D
P21V a4l cyclin A BOFRIEA &, 1 TSA 155
20 98 T B AL RT BE S L S R A b Bel-2
PR AT Bax (9 LR AT OG0 Igd 4R JR 152 AR
Z PR T A OCIE R IR s, AT I AR ST & 48 . AE T
ZIRBAEMERARN FAT RS, Apaf-1 B2k
BARF T SRR T N7, K G Adniik
MR B MR A ¢, E— 3% Caspase-
9, MTMTJE 8l Caspase SN, 5 A2 21 g T 107
YL 2 C/Apaf-1/Caspase-9 148 PG {5 T
Apaf-1 FENAYIEH RE . A5 2 RT-PCR K
% P TSA fEF 72 h J5 T24 40 8 Apaf-1
mRNA FEW & EiH (P < 0.01), [FRHAEBEA 20

JAT-I B R0, T L Apaf-1 FRIE W] ABAZ 41
CBRARTETT, 107 TSA 5 1E 40 T A HLE T e
HF T Apaf-1 B3R LA L,

APC J& Wnt 55 (0 UM A, 420y
— RN S 5 iR R AR T B R A R A
i eylinD1 c-myc . c-jun 55 . 7 Wnt {55 518 I,
Apc HIEZ 5T B-catenin 7F LK H 7K, 24
APC RIK R 5[ B-catenin 7E LI N AT
Wiz BN, S 3FEF TEF/LEF 455877 c-
myc SRR R A B 5k g | R g Y FE e
APCRILFH & SHF T 5% B EAA L, H
5 bR 1) 52 e RN J AR S 20 i PR SR AR Bl 24
PEBEJC (LOR) fF S 80AY APC 33k 5 8 I 45
D L] ARHIFSE R B TSA A3 T24 4l 24 48
72 h,APC &K mRNA 23k 7K -85 [R] Bef 1 % iR 2
YI0H B TFE (P < 0.05), BB APC (1) 1k 6] i 52
A A LBAL KT, TSA F30/0 APC %Kik I
JA AT RS TSA 55 e i JE] 0T BELV A T p e 22
MLl Z—,

AR EY, HE AL S BEACEIH 7] TSA
A WL E R B e T24 A iRAME K B S
PR T S 40 M SR L, FCHL AR ] iR 5 0155 Apaf-
1 APC mRNA [#3ik FIHA XK,
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