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3HREIPRIERE  Hl 290 730050)

W OB XHLBAANEENE HepG2, B GHMGFEMBHAENANE TH, RAEHKL
M, AR EABEGE 24 h H K E G #, B R R o6 400 20 i B 3 oA 8 1 B, B A
JE12h, 8 8 S # % R , Western Blot £ 7~ JE 41 5 24 h P53, MDM2, P21 &E Gk I, FHH
BB BL: P53 FEFE AT J5 24 h 2 e e R BoE ik, MDM2 A P21 4Bl £ 415 6 v 12 h i R ik

WE. X A& MAT AT m P53 KA X & Bt kk®w i A M,
XA X A& AT HepG2; i f B H; PS3; PS3 k& H

FESSES: 0257; R730.55

1 3|8

LB ARG 51 DNA #3455 J5, PS3 K £k b
Ft, 40N 3 DNA B4 7, Rl fERE P53 i B%
PS40 M P 2L, B0 G, 9. S I G, RYRE
WEER Gy I BE I R P R B L VTR G
i AT IRV AR RE AR SE R, S WA G,
SOIBE s Ao e B A B [0 g e A 1 (] 905 e 2 1
5200 EATS R A AN E ) G, LA L G 300 B
RIS TRN B9 w1 R S N0 R o)
TEZ %) 3 Gy v MG, #A W B G, WIH
KA Seue W], DNA SERCIE IR R RETT G/
M Kt 5, 1 Go/M IR B A AR PS3 Y%k
2, WAMKET P53 MR . WEEIERA G, 1
BELV A9 T 57 A 8 pS3 S A (wipS3) BRI, X1 %
G R STE 31 P53 IR B 1 4 A B 4L 1 T A
J, K BLEEY PS3 R 54NN & A4 S W1, G,/G M1,
G,/M W40 B . PS3 3m i i R W 4 T
(s R G M BERE . RS2 4, PS3 19A
P21 ik, Ml CDK/ &1 & (1% pRb & 1Y
PRERALVEA, 4N &k G 30 S JIFHHT . MDM2
M3 35 PS3 2K 1 &I AR U4 A AL PS3 2 Y

*  UWFEEE: 2007 - 05 - 09; fEBEHI: 2007 - 09 - 30

CERARIRAD: A

SRR YIRE , TR — U RIS, BRI G, IR A
FIEFTA], i DNA 453 05 18 52 IS 1) 40 16 P 0 A 448 i )
W BRTAMTE SRS P53 K HAH 8 (2R JE Y
S S I R A AR, EXHE T R IR 2
BARKRW W T IR AIRA, ARSCWFFET X SR g
XN HepG2 41 it J&] B 1) 52 1w LA J% P53 Al
FHOCHR (ARG B T, AT — 2 BRI 4 5
B L S0 ZE L LA

2 #RlERAE
2.1 HRERHEES

T4 (HepG2 4l & , pS3 BFA:70) iy vh
LB Bt T AR A B 5 T 15 25 ) B 40 L 52 50 25 O
o B 95 J5 4 ML 55 3% T & 10% i 4 i i ) = b
DMEM ( Dulbecco’ s Modified Eagle’ s Medium ) £ %
H, 5%C0,, 37 CH3,

2.2 HpEBRSTE

1 x 10° HepG2 4l #:F T 100 ml 2 g 35 55,
24 h J5ZE T LL0. 2 Gy/min FHF 0 X Sk CHf
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44 IR 2 B il PR, CL2100C 78 5 Y H - B 4% i i
POHRYSS, FERH0, 1.0, 2.0, 4.0 F18.0 Gy,

2.3 HEFENE

FHSEBETE B TN A o 2 e BESRE Fs 7 B P T it 07
b, TR GG L, H50E BE VR 3 e b T B AR
k60 mm BRI, 37 CREFFZRL 10 K, HRERR
(L s 3) [EDEW A, Giemsa Jefd | 114

2.4 WREBNE

JH I 6 97 b 40 B, PBS (B R #h 22 v i, pH
7.2)VEBEPIR, 1000 g #5.0 5 min, 5 3§ E R
ik, 75% LFEHE % 30 min; F PBS YEIAFIIK, 7
FWERG ES, 0.5 ml PLORUEL P IE) Y ik Yy
(100 wg/ml RNA iff, 200 pg/ml B fk P BE F1
0.1% (v/v) Titon X100) , #EIE 30 min, AR
A ( FACSCalibur, BD 43 #]) #:3, Al WinMDI
1 Cylched FA4F43H7

2.5 Western Blot #il|ZH i P53, MDM2 X P21
FA=ESN

FHIRBEFH LA, PBS BOVEFE IR (200 g &
05 min) , 5 BT, REAMEEEGE T, ] Bradford
P EREM S E W 15% e (K 1.1 ml,
30% NI BER AR 2.5 ml, 1.5 M Tris-HCl pH
8.8 1.3 ml, 10% SDS 0.05 ml, 10% APS 0.05 ml,
TEMED 0.001 5 ml), 30 ng & _E#EE, 100 V H
JEF #£47 SDS-PAGE & HIJk, 4 C 100 mA {H i
HLFE I, BHIE, A P53, MDM2, P21 —$

EE 2 b, FEALA CHURE | h, L REk e,
3 &R

3.1 ApatERE

X Bk B G5, HepG2 4 it (7735 il £ An &) 1
JIi7R o Bl RS F)5  35 n, 20 A7 06 B B T R
MR/ T 4 Gy BF, HhZ R, e R
BT RE; BRI R T 4 Gy IF, I A3 B A A 57
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Irrdiation dose / Gy

BT X SRS 5R]5 HepG2 Ai AT 1 9 R

3.2 {HpaEHEAT 1L

0,1.0,2.0,4.0 8.0 Gy A[aF|& X §4E 1R
UVJ5 24 h, HepG2 4t Jid J& 3 43 A i) A8 Ak L3 1, BR
9124 hjg, SXTERA L, A RIEA G/M JHA
M¥ N 2, BEoR R R X G4 B g |k
HepG2 4iiffi &A= G, JWBH A, 1M 4.0 F1 8.0 Gy f S
LT G,/ G A >, FeilliE 8.0 Gy 5 HE
B EAA L G,/ G 4 it . E /b, TS A 40 i
Wi, REIME S TR, AI8.0 Gy i X
IR IRST T HepG2 HMIBR & AE G, WIFH AR S, B &
A S BHIEIR .

*F1 AEFIE X HHLIRE HepG2 45 24 h FHEEARTL "
Dose/ Gy G,/Gy G,/M S Phase
0 55.40 £3.67 11.13 £7.34 33.46 +4.06
1.0 51.96 +4.67 20.46 +1.94(® 27.53£2.73
2.0 48.40 +2.46 25.33 +2.53@ 26.23 +0.46
4.0 43.06 +0.50®® 24.86 +1.50® 32.06 +1.36
8.0 29.16 £4.65 M (D 26.06 +4.97) 44.80 £9. 532 (M (D

* FORITR NI + ks (a) FEXTIRAALL (p<0.05), (b) [A) 1 Gy iAALL (p <0.05),
(¢) [A2 Gy Atk (p<0.05), (d) [Fl4 Gy AL (p<0.05).
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2 Gy Rl X SIS 0, 6, 12 124 h A
[l 1] HepG2 49 A Ml e A fis bl ane 2 frzm o LA
WS O h AR A D9 X IR, TR0 BRAR B, 22
2 Gyiy X BRI JE 12 h iAIIEAL T G,/ G WY
AMIAEGETT o B R, RIS J) A 200 itk 5
i, 88 S WA R 2, At B S W4 i At

By MSTIE 6 h, AL AT FEA A s
SPIE 24 b, AbTF GL/G, A S 0 AN LA AT 1 22
G,/ M IR AR, AAESETH2 WA X 12 h
HH BRI G,/ G, A4 B 25/ | 1 S 140
f 12 h 41024 h 13K 6 h 41 i 2

*2 2 Gy X Gt R4t HepG2 /5 A E i (B 40 i E HA T4k, -
Time/h ( after radiation) G,/G, G,/M S Phase
0 46.33 £2.97 33.63 +4.00 20.00 +1.24
6 45.73 £1.56 32.26 +5.14 21.96 +6.60
12 34.93 +1.97®® 33.60 +0.70 31.50 +1.56 ™
24 48.40 +2.46(© 25.33£2.53 26.23 +0.46

* BRI I E = ARifE2E 5 (a) FIXTEEARLE (p<0.05), (b) [ 6 h ZHAHLL (p<0.05), (e) [A] 12 h ZHAHLL (p<0.05),

3.3 P53, P21 1 MDM2 EAEERE

K2 W7 T HepG2 AU E45Z T ARl E 1) X
ST IRST 24 h J5 4R Y P53, P21 A1 MDM2 & 1
ZRIRTE L. HepG2 Hiiffihy P53 HFAERL, Xof fiZf
P53 #7335, P21 F1 MDM2 H G158 B 253k, 120
MITESZ B S 3 M E 3Rk BT, JFH R
SR S A BT

Dose /Gy

B2 X SIRIRGT 24 h 5 HepG2 4Hjfirh P53, MDM2 il P21
FEIKAY Western Blot £ ]

0 6 12 24
t/h

El3 2 Gy X £k B 5 )5 A I5] Bif [B] HepG2 40 fifg Hf P53,
MDM2 1 P21 4B (4555

HepG2 #ififi1%52 2 Gy 7l X S IR GHE A
4R P53, MDM2 i P21 & 4 1) 63k an &l 3
IR o P53 LEMESS S 24 h WIGLERF T8 R K-F gk
K. MDM2 FiIl P21 52 P53 i1y ik, 4S5 6 h,

MDM2 (k% , BIMRGTE 12 h ik EK,
FIO hxf LB BB AL 0 P21 B S 24 h N
FORRYET 0 h xR, ERUE 12 h i35,
W5 24 h KK SCR R A X 3 4k
IS B T 1 28 7K P B [ 003

4 Fig

T I 20 AT R S R B, A A R O A 3
K, ANAETE I B F . LI F G T LR
fEIG MR EATTELIC T R R

FATEER B, HepG2 ffiz2 1.0, 2.0, 4.0
8.0 Gy iy X JHR MBS a, BIRAH G, WIFL A,
8.0 Gy Fl it MU G IR FEREA S IHRYIER o K655
W RB/NAEE X 12k (2 A5 Gy) BRGHEE 4 G,
R e, G X 2 (10 A1 20 Gy) 05 20l G,
R 5 AR TE R, /RIS R G X gk
W4T, 51 HepG2 41fif kA= G, AR HY, B/l X
ST DNA #5340, BTS00 G A A5, nz
8.0 Gy il & MG HEREA S IRYER , M/ &
HES 5 20 A8 2 ot F R B AE G, AN S J 1 Bl ]
BRI EH B L, G PS3, P21 Al
MDM2 [k ETF, 7R P53 2 5187 T & it
SHER G WA, & TRAAEHERTT®E LA
R e #E, RN BRI 7 .

WF5E v id & A0 M 2 )4 e 2R 1 ) 2k A )
S0, o | G 4 ] B A [) s S B ) 5 1 A2 4k
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AL 2 Gy X JE IR E 24 h 2, P53 B3Rk in
LAEFFR K, MDM2 il P21 B SR #0231 P53 fY
YR, (HAER A R A, MDM2 7EIRJ5 6 h
(2R K P, T P21 WIAERRJG 12 h Rk % .
HEMT iR, TG PS3 458 11 # ik b ) Ag
16", P21 & P53 R A0 E G S BE A S
WISER S T, B BA ) I S I
SJ2 DNA £ 7', DNA 545 AR Al
P21 FEAVEAYLRIARE : Bi0ife S W2 ar, 3%
R 3ok SO T 5 £ 0 SR B4 T G 35 ARG
7ES M, il it 15 PCNA [y 454 ok 4] DNA &
SR FRATAIFTE B XA 70 42 Y R X 55 2 R 5 A
SRR, HOR KB G, B, 45 R HepG2 4
522 Gy X SHERBRIS 12 h, Z0f 54 B 10 S
BASEIR , XX T P21 ZEMS 12 h Fk R .

H B A R A A 2R L, L5 5 % el
WRTREHREMED KD TS, MR E5
S A 20 R S 2K AL, B AT B T 40 i ) e S ARk
Pho MO SORPE, ABFIEE X S IR 55 40
it ] 3 ZE LA B R RSN B R R, X I AR e A T
LA —E R T L
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Effect of X-ray Radiation on Cell Cycle Regulated by
P53 and Its Related Proteins in HepG2 Cells”

LIU Hui''*, ZHANG Hong" *, LIU Bing', WANG Xiao-hu’ , HAO Ji-fang' , DUAN Xin'
(1 Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2 Research Center for Medicine and Structural Biology, Wuhan University, Wuhan 430071, China;
3 Tumor Hospital of Gansu Province, Lanzhou 730050, China)

Abstract. HepG2 cells were irradiated with X-ray at the doses of 0, 1.0, 2.0, 4.0 or 8.0 Gy and separately
maintained in DMEM at 37 °C for 0, 6, 12 or 24 h. Colony-forming assay showed that cell survival decreased with
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the irradiation dose increasing. Cell cycle was detected by FACS, the arrest of S phase was found after 12 h irradia-
tion and arrest of G, phase took place at 24 h after all irradiation doses, which suggested that cell cycle distribution
was different in groups gathered after different maintaining time. The results of Western blotting showed that the ex-
pression of P53, MDM2 and P21 increased more after irradiation than the control. The expression of P53 remained
high at 24 h after irradiation, while the levels of MDM2 or P21 arrived at the highest at 6 h or 12 h after irradiation
respectively. The expressions of P21 after irradiation were in corresponding with the cell cycle distribution in the
groups of different maintaining time. In conclusion, irradiation change the distribution of cell cycle by effecting the

expression of P53 and its related proteins.
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