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A% ER$0 i 5 KS62 4 Al J& BA BH i FF 3+ L1
p?ATl H 5 MRNA Bk’

RAER, FE4L, gL’ xR, M %, T #, Kaj”
(ilkes 'R S — ER MR, RS SERMTIRL, 7R M 510080;
PR TR RS R, AR M 510010)

(# E] HE: HTRERSI(VPA) X8 Mok 40 M H M = 2 5 40k (KS62 4 ) 4H At 2 53 A d T i 2
me) B ELRTReAL A . F7ik A U S A SRS T 25 A A 3 S ) 40 L R B 0 40 B R T A 5 A RT — PCR 7 546
p? VA B H ) mRNA [k, 48 VPA B K562 4iEE T3 [ (11.47 £0.25)% vs (4.77 £0.40)% , (P <
0.05) ] FNZH ffa JE BARE M 7E Go/ G, HA[ (82.30 £9.41)% vs (40.13 £2.12)% , (P <0.05) ], [FAtALER)E 40 ph
p?VAF B mRNA [ Z2k388 00 (1. 65 £0.91) vs (0.25£0.04), P<0.05], %if:VPA AJRg@E T i p" " & H,
330 K562 4 fft R BARE H IR 5 R AR T,

[EEIR] FILER; B, B8R 181 K562 410 ; 4IMEN; g, 2R, p"""
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Sodium valproate induces cycle arrest, apoptosis and elevates p*'"*"

mRNA expression in chronic myeloid leukemia cell line K562
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[ ABSTRACT]
nic myeloid leukemia cell line K562, and to explore the possible mechanisms. METHODS ; K562 cells were treated with
VPA. Cell cycle and apoptosis were analyzed by flow cytometry. The expression of p*" """ mRNA was detected by RT —
PCR. RESULTS: After treatment with VPA, cell cycle was arrested obviously at G,/G, phase [ (82.30 £9.41)% us
(40.13 £2.12)% , P <0.05]. The apoptotic rate was significantly higher in the cells treated with VPA than that in un-
treated cells [ (11.47% 0.25% ) vs (4.77% +0.40% ), P <0.05]. The level of p”"*"' mRNA was increased [ (1.65
+£0.91) vs (0.25+0.04), P<0.05]. CONCLUSION: VPA induces elevated expression of p***" mRNA in K562
cells, resulting in G,/G, phase arrest and apoptosis in vitro.
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AIM; To investigate the effects of sodium valproate (VPA) on the cell cycle and apoptosis of chro-

Valproate acid; Leukemia, myeloid, chronic; K562 cells; Cell cycle; Apoptosis; Genes,
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MRS o T SRR ZE, I PR 8 V)T B &
—RAEFT Ber/Abl Bl & 22 3 ) 25 ) S B R
[FBLH B 25 . A SLHARDT VPA XH& Mok
i P9 I3 2 A 1A 40 Bt Ak K562 41 B &1 38 A T ) 5
M), [F] s R 7 JHt 2o 752 v 40 S0 88 2 1 0 1P 8K g
#9447 (cyclin dependent kinase inhibitor, CDT) p21
WAF1 F£[H mRNA FIREBHE .
# & M F &

1 FEKHA

VPA ¥y B 1 B 38 3F % 1 %F A F] . RPMI -
1640 553534 Gibeo 7= 5, Ba 4 1ML ¥ (fetal calf seri-
um,FCS) W BN UZEF LY AT . QA HT
&7 &~ Becton Dickinson J= 5, Ttizol g B Invitro-
gen; W% FiA | &) B Fermentas; Taq DNA X5 i
J B Fermentas, PCR 5|#J 1 Invitrogen & i, K562
S R AR B o Ll R 2 IR A 5T iR .
2 FHik
2.1 zmpaszsc ANA8MERIAH A E I 220 0 40 A
R K562 4B FH & 10% K% FCS #) RPMI - 1640 £5
FWELRG, BT 37 °C.5% CO, HFNGE T4
Har, B2 -3 dHMl 1K,
2.2 AXmsEnme Ay BOTEUE KK
K562 ZffiLA 5 x 10°cells/L 7T 6 FLAR H, 23 Jg xif B
20 . VPA (2 mmol/L) 4, fin#4 48 h J5, W 4E & 440
i, PBS ¥ 2 K, B3 BIE,70% ¥ LFE 4 C et
WG, B0 FEREEW,3 mL PBS HE 5 min,400 H
HF R 38 1 K, FEES L 5 min, 3% PBS, A 1 mL
P YL €5, ,4 C3Y 30 min, EHLART, #1745 F
3HT o
2.3 AXmasEn meA s BOTEUE KK
K562 4ffILA 5 x 10°cells/L #F 6 FLAR H, 23 Jy xif B
2 .VPA(2 mmol/L) 41, fin%j 48 h J5 , I SE & L 41,
PBSYE2 IR, BHLFE LE, BRIETHEGEMHRT, A
BB E N 1 x 10%cells/L, fil 10uL S SR
HEK (FTIC) FRic iR (Annexin) 1 10 pL 20
mg/L L ICHE (PI) B4, BOLE R E 10 min( L)
TR . MgaZ Yt 1 G H Coulter Elite 3
MM Y ( Coulter) #¥EFT 43 #fo Annexin V( —) PI
(=) AELHL, Annexin V( - ) PI ( +) PG
M, Annexin V( +) PI( =) N EHIFET-41fd, An-
nexin V( +) PI ((+) NHIFA 400, scsdh L)
Annexin V( +) YENET-4HBE .
2.4 ¥ZFRT-PCRZ p"""ABMEZ Ik
4E 2 mmol /L VPA 4b3H 36h F1 48h J5 i) K562 ZH i,
PRHL RNA, 20 JR$% BR Trizol 5050 U BH F 217, P4
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BUH) RNA FSAMr 06 BETHIN E RNA 4 46 B2 Fvk
JE (Asso/ 250 >1.8) o RT — PCR 2> BR % i 33 2 5% 1205
SULMABHFT . TH2 pg RNA BEATE 20 wL [
TR ZR AT 30 e SR OBE, BB G 5% 7 ) 5 L,
PE9600 Z:[H 7 #4{X (PE) 317 PCR ¥ #% ., PCR ]
&RZE K25 pL: 5 x PCR W ZZ W 5 wL,MgCl, (25
mmol /L) 0.5 pL,dNTP B 5% (B E N 10
mmol /L)0.25 L, L% F #3147 (25 pmol /L) %
1 pwL,Taq DNA &R (5 x 10° U/L)0. 25 pL, A
KEKZE25 uL, p VA B - actin fJ cDNA | Fij#
SRR 1o P4 54N :94 CHIAEHE 3 min;94 C
40 5,56 °C 40 5,72 °C 1 min,30 /MEFF; 72 “CHEf 7
min, B PCR =¥ 5 wL 7€ 1. 5% BRfRHE SR L B ok
(100 V,30 min) , BEEBGERGLWMIG, 2HZ
REBBNMFUY) 5 B - actin HRCEHEZ L,
HATHE BT
®1 p"""iy DNA 5|HF57I
Tab 1 The primer sequence of cDNA of p*'"A"

Gene Forward primer(5°—3”) Reverse primer(5’—3”)
p? VA (151 bp) - GGACAGCAGAGGAAGACCATGT  TGGAGTGGTAGAAATCTGTCATGC
B -actin(101 bp)  GCCCTGAGGCACTCTTCCA GCGGATGTCCACGTCACA
3 HFitFEaE

TR RIS + P22 (2 £5) R, SPSSIL. S
SRR AT oA, 18 R BT IR R TS
25

# =X

1 VPA 5| K562 £ il /2] 4A bR

Fi 2 mmol/L VPA YEFH K562 ZH /4 48 h J5, 40 }L
JAEAHRRGEBE A, Go/ Gy 0 40 g B (B 55 R Ak 3 4 3
fin(82.30% +9.41% ), 1 S #4(12.88% +6.99% )
AR AL PR B B>, Z R A SR L (P
<0.01),WE2 K1,

|
{  Control VPA]

G,-G, 82.30%
512.88%
G,-M4.07%
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Fig 1 Results of cell cycle detected by FCM.
B1 mamiieamEnEsR
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VPA YERS K562 ZiJifd 48 h 5, A Annexin V/PI
WFRIC G 38 1 A B AR, 255 B s VPA 4b 3
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M T2 (11.47% + 0.25% vs 40.13% =+
212%) B TARMOHEI BH (4.77% +0.40% ovs
50.42% +2.65% ) , ERE 5 %E N (P<0.05),
R 2 . E 2,

F2 VPAREFHAMEAHMATER

Tab 2 Proportion of apoptotic cell and cell cycle distribution of
K562 cells treated with VPA for 48 h (x £s.n=3)

Group  Go/Gyphase(%)  Sphase(%)  G,/Mphase(%) Apoptotic rate(%)
VPA 82.30£9.41"  12.88+6.9"  4.07£3.61  11.47£0.25"
Control 40.13£2.12  50.42+2.65 9.45+0.54 4.77+0.40

*P<0.05 vs control.

3 VPAJ:‘U% p21WAF1 mRNA m%ﬁ
F 2 mmol/L VPA b3 K562 ZHffi 36 h #1148 h

w

B-actin (369 kb)
p21 (151 kb)

Fig3 Detection of B — actin and p****" mRNA expression by RT —

Relative quantity of mRNA of p**™

JG ,p" mRNA 3R KHHxT FRA N[ (1.65 =
0.91) vs (0.25£0.04) ], ERHZEH¥EX(P <
0.05), W3,
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Fig2 Scatter plot of apoptotic cell detected by FCM. C:control;
VPA . K562 cells treated with VPA.
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PCR. A: M: marker;1;VPA group(treated for 36 h) ;2. VPA

Control

group ( treated for 48 h) ;3 : control ( treated for 36 h) ;4. control( treated for 48 h) ; B The statistical result of the expression of

p""™ mRNA. Z+s. n=3. *P<0.05 vs control.
3 RT-PCR #ll p"""" fyRix
Wi
18 L2 I 2 e PR b — 7 LB I A
PE IO , R U JLAESR LA Ber/ Abl il ZE R )71
POE AN R M H A — R DR e (155 ) B
3 TS Al PRACR , (R AT AR B T JR kM A4k
RYEMZIBE S o BTRAG R -7 BT & 3 — Rk
FF P Rl 2 1 A 1) 25 SR A R [RIATL AR 9 6
PR 259
i R — 2R AR A A R T R RO . IE R
OUT , 40 JA A 5 T # #x 45 (checkpoint ) , LA
fdf DNA S 1 5552 10 20 o 2 1 40 B R A R 7, O AT
DNA B4, WnRABEE R sh 4 08 T4 v
AT, — BRI RIEABE R G E 1 4
i DNA, B A 1818 A H8 5 1 B 240 48 2 0 243

SRR ST MR A, ™ B pS3 R —
TEERERN, EMATE 6 SLAEKER L
(6p21.2) ,iZHH LiiF2. 4 kb f&H 1 P53 HH
RS & AL, AT 5IE LR BF AR B PS3 5551
WFESRE, p " R — RS M 41 A B R
Fo 0 6 14 284 B 10 1) IRl 7 ( eyelin dependent kinase in-
hibitor,CDI) , p*™"*" 55 J&I 3 2 1 4K £ B0 ( cyclin
— dependent kinase ,CDK) 254, #14 CDK y5 44 , {48
AR AE G, A, DNA &S24l , AT 52 45
AR FE o IR B 2 . AR REE B N5 40
MR TS, pS3 RIEAT, p* " B R R IR AR K,
PG A B BE SR BT G, HIRBEZ iR DNA,
M5 2 40 s DNA F 55 o= & L 40 i 53 10 50%
At BT LA S p™ Y R BT 4 e R 4 A
FEANE S HIE T,



M EFEHERERNRENFERAT K,
{34 DNA H &b HE B B A RNA T# %,
RSB R L R E L EER N EZNEM,
HEH = LBELF DNA J5 3+ )7 54K B 22 4L AT 42
R FRIA A E H 2 LBk DNA J5 30+ %3]
1o AR AL T4 i B R A 3Rk, X WA AR A L A
SR SCBI RE R R s g . SRR R
B, RS F MR E P HEE N EE
FAt ., R & AR ) 32 B3R W8t % 2 U738 2 40 ] g
AKKERE &4 DNA J53) 775 B 2R 6
EHHMHER E LB B, BB R E K
R TR X E B A LB ES (histone deacety-
lase, HDAC) {58 &, S| B EH MK F 16 A
TP EEEFEANERREZW, FEMER
&4, HDACI A] LASE 53 30 ] HDAC ¥k, 3041
EH OB, R EF BB GIE—R
I RGN . BRETS & AN B BT BB 2
WA R H B E R I R, P AR
H T B IE B AT, DA S B 7K Y £ e 5 A 7= A 1Y) 25 (]
BT, FEAR T 4R 2 5 DNA SRF), i/ MAA R,
S FE T 5 TH5E DNA, NGk R R,
ARSI ST KB, TEAR I Rk Sk HDACT ¥7] iR £
o e 20 B B A A PR L A e R T Y TR R
£# (sodium valproate, VPA) 2 —F{E G ML BIR S
Y, mRIVE R, K0 A B 2 M A, HoAE ST
TR A A80A YT Mk BE I R I H AR 38 B9 HDACT 3 4, 7]
T 3 5 A S A5 R T R A T 0 vk e 4
J A A KA ) 5 X R A A e R A M T, T
XIEHE MMM T ERME, B 52T 49E
HrRFER .

A LI EER B VPA A 5| A8 R0 L 1 I
S AN B ——KS62 4 & A 40 B R A BEL A ,
BRIN G/ G, HALHHE ELBI3E I, [RIest S 1 40 ffa te
BT . [A B IR & Bl VPA Ab 3 f5, K562 4 ff o
p VAN KB AR AL TR A BA B B, AR AR T th A R Ab
AR, X5ECHEMHERIRE K 3. W
Rocchi %" % 3, HDACT A] B & 10 ] A\ 4 2243 4 g
FEAHRR (SIN - KP AF8) [y, p™ " iy ik th B
B % Sakura Z1 ¥4 VPA 1 SAHA ( suberoylani-
lide hydroxamic acid, HDACI fJ—7#Ff) YEF T 14 ik
ERGMBEAMERE W EAET G, 5 G,/M fHE
AT, IF B pS3.p21 Fl p27 EFWRE EiE, &
T4 VPA BT B2 3 13 9 K562 4 ity p™™ " 2
DR Bl 7 REH E [R b ) HDAC, sk A8 e JRAG 4.,
foriz R g 5 o B 9y 7 SR IS AL R 28 B, AT 3 3K
pVEE SR FE, R ZH p"" 5 CDK 44,
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i CDK 354, DT 5 |72 200 J 0 45 , Boe X T
10 81 e 38 0 L PO R S LR
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