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Trichostatin A induces mitotic catastrophe of prostate cancer DU14S cells

ZHANG Xu-hui, YU Xiao-dan”, ZHAO Ming, YI Xin,DU Zhi-yan, XU Yuan-ji ( Department of Pathophysiology, Insti-
tute of Basic Medical Sciences, Academy of Military Medical Science, Beijing 100850, China )

[ Abstract ] Objective: To investigate the effect of trichostatina A ( TSA ), a histone deacetylase inhibitor, on the mito-
sis of the prostate cancer cell line DU145 and to elucidate the possible mechanism of TSA anti-tumor activity. Methods :
The inhibitory effects of TSA( 100, 200, 300, and 400 nmol/L )on DU145 cell growth were determined by MTT assay.
Wright-Giemsa staining was used to examine the morphological changes of cells. Cell cycle arrest was detected by flow cy-
tometry assay. The abnormalities of mitosis were observed by immunofluorescence staining. Western blotting was used to
examine the effect of TSA on expression of the some regulatory protein in DU145 cells. Results: TSA treatment induced
mitotic catastrophe of DU145 cells, including morphological changes, cell cycle arrest at G,/G, phase, and abnormalities
of mitosis and cytokinesis forming multipolar spindle and lagging chromosome. After 24 h treatment with TSA, the multi-
nuclear cells increased from 0.24% to 1.21% . The ratios of cells of prophase and metaphase were increased, while the
ratios of anaphase and telophase were decreased. The results of Western blotting indicated that TSA treatment inhibited
survivin protein expression, enhanced the acetylation of tubulin and increased the expression of P21 protein. Conclusion:
Our data indicate that TSA can induce the mitotic catastrophe in the prostate cancer DU145 cells, possibly because TSA
can decrease survivin level and enhance the acetylation of tubulin.

[ Key words ] histone deacetylase ; trichostatina A ;prostate cancer cell ; mitosis ; catastraphe

[ Chin J Cancer Biother, 2007, 14( 3 ): 206-211 ]

AL 110 2 FEALAR 25 P e s, D 4126 — |

1 2.5 S I histone acetyltransferases , HAT ) 141 [E£mB ] ERAKRPARLETELINE( No. 30330620 ) K i 115
. (1] H( No. 30672404 ). Supported by the Major and General National Natural

HE K LWL REC histone deacetylase, HDAC )" gicce Foundation of Chinal No. 30330620,30672404 )

IEFAMLRE T X PIRE HE A SRR B [ eEma ] ourr1977-), Lo i A WLk, £ 300

PRI T VARG . TR AR AR T, MR

HDAC E(J ﬁ%‘@%ﬂﬂ(qz‘ Eya Ei s , /fjii’?%‘}ﬁﬁ E"J% B8] %:2 * Corresponding author. E-mail: yuxd@ nic. bmi. ac. en



No.3 B, F. I RE A FSATPI IR DU-145 4HM0A 2253 3400 K 728 . 207 -

IR HPAR SR A TR , 51 A — L 52 i 40 L34 5 | 45 4
JH SRV ) o3 3Rk A , T B AR

M £ L WAL 1 77 ( histone deacetylase
inhibitor, HDACi )J& — 2857 & i 24 AR B i P09
259 VR T I 240 5 R a8 400 i ik e 40 Jf 5 5 L BEL
bt Ot R G i R 0 R W o =< 1 i B B
REMSAEARTR LRI T, Lk i 7 =X i sh iy e
BRI IR A G 5 . A7 ¢ HDACG RIS AILE], o
HIAFSEIA N S 1 S = A JE R TS AL A G,
{97 B RIAIFIE I A& 3000 36 AL L DR v ok e R 21175
PAT R LA G A SR IE N 2 BT L HDAC B3¢ fi
JEVER TR AR T T

A Z A( trichostatin A, TSA ) B JE2AE ML
FLEZY N T R Y, J& T 4015 28 HDAGE; J5 &
ILE REHETE /N S S5 T e R 235 A0 I e 440 L,
XHIE 3 A TC A . ARBIFSE L TSA N 525
259, BERET S AR AN DU145 A 40 oA 78 | 38 5
L 25 R BRI A R 2 8] R IA K- B AR AL
RARTT HDAC XTSI AR 20 A DU145 A 2253 5411
S, IR AT AL

1 #R5EFEE

1.1 EE2EXFFNE

TSA FITC-tubulin 14 | acetylated-tubulin T |
Hoechest 33258 S B [ - 45 B Y4 pH ) 5 26 ¥ Sigma
~dl. DMEM I H 32 [ GIBCO Al fif 4 i3
HAbsot = X S A ARV T, HRP fRid 4t
L Peil A S H Cell signaling A Rl 4% % 5 W g
A AR A BR A Al BCA & F 2 Mk 7
& ECL b2 £ iR & A 22 [ Pierce A Fl o
E 1 LUK ORIT R I e B A2 25 11 H 22 [l Bio-Rad A HJ .
Nikon TE300 Z& At 5R A5 B S5 th AR B A 2% o0 42
o AR 25O AL A 5 E Eppendorf 23 ) #E
G A BT A B i R Re A M E R A T
1.2 #miaii

IS B985 20 M0 22 DU145 B R0 B2 RE R 27 200
Marfuo B AE, & 10% BG 48 1035 /) =5 B DMEM K
5, BT 37 °C 5% CO,MIEFRfah 5,

1.3 MTT &4l TSA 387 7] B DU145 2m i3 74
% "

WG IEH K% 00 DU14S 41 i 28 J0k i 3 1k )5 F 58
R 5 x 10* 4~/ ml F2 R T 96 FLAR , £3FL
100 w5 43152 X6 BE AL MU [A] 9 (100,200,300 ,400
nmol/L)JNZ54H ; 25 W) Ab FH 24 F1 48 h J& , BALANA
20 wl.5% B MTT,37 CHRLLIEFR 4 h, R85 BALIMA

100 pl Z4EI, I RUE I D, (8, A HLAFIE R AT E
KN AL HAEE R =( HE 4 D fE/ R H 25
20 D fH ) x100%

1.4 ZRROEWEGE R ENR Mo S0 E

VARG 200 L Y 1 R e 4 B,
SERTE IR R 4 x 10*/m] 41 %5 B i $ 0 2 it
€A, T 37 °C.5% CO, ¥ MG, WHMA®
TSA( 300 nmol/L )58 532, 24 h J5 #1756 [G-
WA YL, K AN M€ R PBS 5k 3 i, 1fif f5 H
[ € 10 min, PBS Wk 3 3 A Hif G -0 1 it
Wi Na,HPO, 6 ml, KH,PO, 4 ml, 5 [RYL9K 120 pl,
B QUL 120 wl, W55 4L 600 wl ), =YL 2
h, FERY, T2 B AT HEAH
1.5 AXamie R DUL4S 48664 20 e 8 )

B K DUL4S 4B 70T 6 fLIR, &
TSA( 300 nmol/L )ZLFE 24 h,1 500 x g £5.0> 10 min,
WA AHRE . PBS VEULTE, B IREE T 1.5 ml EP 45
o SRIELL 70% ¥ O BEC & 1% FCS /) PBS i
OB 7,2 000 r/min B0 4 min, 7 BT,
EE 1K, 300 wl PBS HEIMUTIE, A S pl
RNase A (1 mg/ml )7K¥# 4K 30 min, /il A 400 wl PI
(150 pg/ml ) EREFALYL A 20 min 5 EALAGI
1.6 % #mmiaief Lo R A0 miany itk

EZ I o SR o ) U 22 U 1 O [
37 °C 5% CO, K5 7748 hHi97 3F 28 TSA( 300 nmol/L )
AbFE 24 h, 2% C-WE B Y )5, s i N 0
EIF BRI R (20 £i5 H BEILET ) I 2 40
&, e85 AT

A 2253 445 U2 T o R A AR D T 4
€H,37 C.5% CO, H5F&46 15 5% 248 TSA (300
nmol/L YA 24 h, £ Hoechest 33258 Y% )5, To¢
G B N ST T BCR 2253 2445 I 4 A A, B4
SEHG LT 100 AN 2250 2440 .

1.7 SR FERFEAN TSA 4 Smp = 20 %
Bk GRS B G %

FER 20 iR T A /-, 37 C .5% CO, K53+
AR IR 128 TSAC 300 nmol/L)ALHH 24 h, 4ijfE
RS PBS WYL 3 i, 1M 5 H 4% 2 5 W R =
i€ 10 min, PBS 75 ¥E 3 #i, H 0. 25% TritonX-100
#EIE 10 min. PBS {HPEIF T 1% BSA 1 PBS rhdf
4] 30 min, FITC-tubulin( 1: 50 )% #& 4% 1 h, PBS %
1% 3 3 , Hoechest 33258 & Yu#% , L0t H R £ B ik
BEULEE T HEAH
1.8 Western blotting #- TSA %+ DU145 4m fieL 3t s&
ko= F & DA



- 208 - rf [ e A Ry Aok

Vol. 14

WS AR 41 B i , 28 Laemmli sample buffer 24 5
TR NI IR RS FBLUK 1T 5 5% 3% 2 PVDF JEE |, H]
5% WG K Y TBST( 0. 3% Tris 0. 8% NaCl,
0.02% KCl. 0.1% Tween-20,pH 7.4 ) 1 h, il
— P LRV B IATHRE )4 CabiR( BEIR 1 h,
MEARBTIARINE ). TBST Pek 3 i, £HK S min, —
Pl BRI E A EEPRIC, 1: 2 000 Fiks ) EiIRGHE
1 ho TBST YE¥IEIHT, ECL fb2 A A .

K HTEERE B 3 AT 481X 53 BT Western blotting
SEEGEE R R L2 AL B G (R R IR
JEARDR He AR 1 2R AR a3
1.9 %itgam

AL, v +s R, R SAS8. 0 G244k 14 4b
B, LA Student ¢ A5 55 15472 8] 1 24 24T

2 & B

2.1 TSA 2 DU-145 28 tg 4k 9 54545 A

MTT 45 20, 28 100 ~400 nmol/L TSA fE
FH24 h J5, 4HHE 0 LEAF 3853 0 91. 8% (87. 8%
85.7% 83.3% ; TSA VEFH 48 h, Z4HMIfAEFERSy 5 K
83.1% .75.3% 68.7% 67.0% . HiIHUESE TSA GEf%
SR AR AR A0 DU145 0 1),

120 —e—T8A24h

—m—TSA48h

100
80

60 |

Survival cells (%)

40 T

201

0 100 200 300 400
TSA (¢ /nmol-L™)

1 TSA 3f DU145 4HBffkSMETE R #00
Fig.1 Effect of TSA on cell proliferation of DU14S in vitro
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Fig.2 Effect of TSA on cell morphology of DU145( x200 )
A: DUI145 cells cultured with normal medium; B: DU145
cells treated with TSA ( 300 nmol/L ) for 24 h
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Fig.3 TSA arrested cell cycle at G,/G, phase of DU145 cells
A: DUI145 cells cultured with normal medium; B: DU145 cells
treated with TSA ( 300 nmol/L ) for 24 h
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Fig.5 TSA induced abnormal mitosis in DU145 cells( x1 000 )
A: DUI145 cells cultured with normal medium; B: DU145 cells treated with TSA ( 300 nmol/L ) for 24 h
(arrows indicate multipolar spindle ); C: DU145 cells cultured with normal medium;

D: DU145 cells treated with TSA ( 300 nmol/L ) for 24 h ( arrow indicates lagging chromosome )

F1 TSA 3 DU-145 AR F L EARIEHZM
Tab.1 Influence of TSA on some regulatory proteins in DU-145 cells

Groups Survivin Acety-tubulin P21 Actin

Control 1152+28.3 270 + 0.1 624 + 15.7 1369 £58.2
TSA (12 h) 965 +18.0 1884 +73.6 1436+ 91.6 1236 £10.9
TSA (24 h) 729+ 2.5 1837 £75.3 1957 +144.7 1334£23.7
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