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WE FRENRBEHSSIREAICMVREN 69 p53 ARSI ABRBRE A375 ARFEFREX
RAEHERENE I, FIE S GG E AR ERKAICMV-pS3)I T A p53 BEFEY | Gy X-HERHER
9 A375 ZBMI %, RT-PCR K mRNA 7K, FisX40M000E 4 A RE A R AMERYE PS3 BAFRKHL, Wig
HRRNEESE RS SR, B RERRMNE FIRREARRERIE AICMV-GFP fEA% R, KBS
20, 1 Gy X-§T458 R AT E i in AdCMV-p53 3T A375 AU ERE SRR, FHIFRIMNEHEEER ps3
ATFE A375(wipS3)AIRP B FES, ASAMAN Gl MMM, BT ps3 X A375 ARETHEHERT
FAEKIDEIBS; TS ps3 BAT X-SHREH, LM E%E 4 Gy LI LB, 48hJ§ AMCMV-ps3 RE4
AT B AN, HRAEE R BIETF AJCMV-GFP B fiRBYuE, BrFRHlLTH, 4Gy
RERAAERRE T | MRE. MEBHEA ARSI AJCMV-p53 /38 p53 %, XARXBETE
A BEWER; #SEER ps3 MABAEM A37S JHZR B/R P53 i Kik; EFRER P53 HA BAXT A375 4
HLTCHR B KM RR TSR, BTSN SR, XRH ps3 REMSTREAREBTHE
BEE, BRHEREBFESRGTREARRRE T ERERE, MBREKR X TR EUREE AR
B B R SR B A B BT B o rAd-pS3 HI S A BT KR A BB RIE A

@ ps3 EM, BRERE, By, EERT, RARE

HESXES Q4

BEHATF R BRI EEMEN EFEFRZ
—o [BR B THEMM AR, BT R
ER%, MENTEYHENERE, MWEEFRITE
WEEIEEHE B RETENER, HEH T
CHBHRERERER A, ARARER D L
RIST IR et mE, M ERRE G T g
ZEME, WA ER ST SBONATE SR
3, B RS MER BT HT R M Z—,
BB EBEAREREE, X7 EmR
%, pS3 fENEEMNMERER, ERAEHPER
Bk, BRUREBEREFRF ps3 EERLSX
MRAHERER (29%—25% ), BHENZHRE
7 P53 R, B p53 BRI ps3
SRR RS E R, FSMRE BRI
A7 p53 HHEFA p53 RAERMMEL Y, B
ARG USRS SR AR Y, AR EA A
FVEEFAER pS3 AR AT AMIAIX 5 LAk i
%, XEIUR, —HE, RABGNTRAZREA

STPEERRIIRG A7, WIREEFAER ps3 &
2OFRAM TR RERIFIE R FIR
HE N p53 BENRA T MG R ARAERIFFES
AT, XERAIBAABISMNETEEF AR p53 EH
feaxt B EREMRE AR RGP R — 2
FAPS, BT, RABREN S p53 EEGITAH
M. AEE. NRENESECEA O
SRR B RE R R RIFRRLARR,
EHFEE S, mbgkH. BREFRR
B, AUlRELTRAERLS, B THIER
MR R A HIRAEDRTE, FRTERNAE
B, ERTPREESERAY, REFERARE
FUAFERFERST RS RRR R, SMNE
HEREE (p53 ) W SRR T R ER TR
SR TR BT SRS T A YL
&, WAMNRLI—FNAITHIGRG, TRIERILRRR
BT pS3 T RORR G RN REE, N p53 T
ABCA BEHATT T BT R G R E R AL BK
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#, EATRPRITRASEFE AR ps3 ZEEME
BRI EE SR (AJCMV-ps3 ) $ J/HB TR
FRSTHY p53 BPAERIABBERE A375 4ilR, A
R BAERISNEAE PS3 AN R B TR ST
A3, SR RY/PR R E SR S m
AJCMV-p53 4 3/ p53 ¥, XREXT BE T4
BEIWER; HEAR ps3 WARGRE A375 H
MFEEBR P53 Rik; SREH P53 BEHEBRX
A375 IR B A AR R A T AR H (R AT BH
B3 AR R

1 #EEFE

MR RIS A375 40/, WA BERRE
MK FR (RZHAFE, Bl PS3 B4R, 5%k
% : A& 10%/MEME (BN UZEF ) B RPMI1640
HEFRIBIE IR 293 4N ARREE E1 ZRER AR
EHER, A& 10%/MIENEHE DMEM 5%
L,

HHAKBRRENY ., S RBENE: ps3
EHKRREFAISCMV-pS3) R EH iEREE GFP
K EAABIRTEAJISCMV-GFP) E1 KEkME
il BrpE R AR R R R T AR . I 293 4R T
FY 1, wEALFRAEE BD Adeno-X™ Virus
Purification Kits ( BD Biosciences Clontech ), WEBE
T B2 R BT . AdSCMV-P53, Ad5CMV-GFP
S50 3% 10" pfu /mL F 6 X 10" pfu /mL,

HEFEFS: 1Gy X-54k, Rl 8 MeV, FHIE
A 400 cGy/min, FBHHAEF XA KHRH A375 40
S, SLEDAN AdSCMV-GFP J8dft , MOI 235124 30,
50, 80, 100, 150, 200 pfu/cell, JCILFEIESE 4 h
JE B 5%IMIEAREEIESE, 5 12, 24, 48, 72F196h
YL RMBENE, BRERBRENNEAM S
GFP FHYEAMEAT S Bt . R IR ST iRy o
Rl i X-FHENBEEESHYW, BIEES
+AdSCMV-GFP ¥ 3R, RHESENRENE,
FE S+ AdSCMV-p53 # 5 A375 4k,

FEAGRST: % 1 Gy-X SHR TS A375 4if
HR=4H: A375. AdSCMV-GFP-A375. Ad5CMV-
P53-A375, HA AdSCMV-GFP 411 Ad5SCMV-P53
WA FIARE (MOI 80 ) B4, 24h FAF X
RGBSR, RSFIERN 0—10 Gy, #H/E 24h
1 48h TS F MBI & B ik Y 1T A0TE 4R
. RBESEZETH#T,

MHTFTE: RAREEBNE. REE4EA
JEESHAL, BLO. UERE, —Ea R LB
BREFEER, BN TER 35mm 50, 14—
21d R, KT 50 MM —N R, RIEA
K FAER=LHA A TETE B ot IR 4 Y 4
MSEHELE, KEBHMRAER, FRIMWrE
I FRRakeEIEFE, 24h F0 48h ML ALt
TERERE,

MK RIES¥ME: LI AJCMV-GFP i
AJCMV-p53 MOI150 &%t A375 4ifl, WX pS3 ¥
FHEARREAR S AL KRR,

RT-PCR & #ME p53 mRNA Fik: Al TRIzol
(Life Technology)#Ht A375 4HffiF1 AdSCMV-P53 %%
85 12h, 1, 2. 3. 4. 5 F1 10d §5 A375 ZHf
RNA, FriEEH)E RNA 23k a] WAHE A 288
18S Bk, cDNA A HUCRA OligdT 51918, i
A Promega /=fho PCR 5% 1% Sangon 24
A&, p53 WY 310 bp): LiF (FikiER
B BF CMV3): 5-GGT GCA TTG GAA CGC
GGATT-3, Fif (p53extron8): 5’-CAA ATC ATC
CAT TGC TTG GGA-3""""Y; B.actin; F{if: 5'-ATC
ATG TTT GAG ACC TTC AAC A-3, TFiff: 5-CAT
CTC TTG CTC GAA GTC CA-3’s PCR R 544 :
p53: 94C 2min, 94°C lmin, 60°C 1min, 72%C
5min, 36 PEIF; B-actin: 94°C 2min, 94°C 1min,
54°C 1min, 72°C 2min, 28 MEH, PCR F=HI1Z 1%
BEFEEERCRIK A, R ARERERREAR,

W AARAL (FCM ) Al 40 s 8 #A BEL#E Fn P53
BHFSHEN 8 1Gy X-5HR B ET+AdSCMV-p53
B 12h, 1, 2, 3. 4, 5d B A375 48, LB
R FAMAI R, —HSL 95N EREE, PI
RSN AREE, B ARk E
P53 EHEKK,

Gt SRR SR Student-t
Kk, MEAEIMAH “RIETIER BE.

2 &R
21 iE51in AAICMV-GFP ERESHE

RIS HMMZ AJCMV-GFP R [E MOI ( 30,
50, 80, 100, 150, 200 pfu/cell ) /BYLf5, K GFP
HRE FRRMEREN B MmN, RS 120
A RO REEFIL, 24h F148h F5LH5E, 96h
RIEKFIELR; PUERAT 1| Gy X-FHRBETAEH
[7 MOI Bgupf R SRR BRE , 455 80%
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Fi AdCMV-p53 fil AACMV-GFP ( MOI150 ) &
P A375 HM)E, B 1—-3d SRERAML,
AdCMV-p53-A375 4 BRARM A KR AR S . D4
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FHEET B R AT A, » HANRAEEIK
#, Neo/Npi=2"), B3 A375 Fi AdSCMV-GFP-A375
AR a R R 25, 4 510(29.121.5Dh
(30.14£1.00)h, T AdSCMV-p53-A375 ZIMIFERTE
BYJE 1—3d TR B B K, 15(40.1£1.51)h,
4AfE BB B L A375 F AASCMV-GFP-A375 4R
HE, B sd BKEZEGLIL093)h, 5 A375
Ad5CMV-GFP-A375 T B £ 5,

B 1 $E5H+AdCMV-GFP F8Ufiie A375 MEREBME
A. AJCMV-GFP 8575 RR MOI Bift A375 RIEEEBAR; B. AACMV-GFP #{4& MOI 80 i} GPF EEE B E
&% AICMV-GFP &{&m&%:, TE} 1 Gy H51+AJCMV-GFP k=

Fig.1. Analyses of gene transfer efficiency for radiation combined with AdCMV-GFP vector infected A375 cells by GFP
A. Gene transfer efficiency of A375 cells with AACMV-GFP vector at different MOI; B. GFP gene transfer efficiency at 80 MOL
The upper is AACMV-GFP vector infection without radiation and the lower is 1Gy X-ray combined with Ad-GFP vector infection.

23 AdCMYV-p53-A375 ZBA8 p53 mRNA Fikk
_T_F_

RT-PCR & AR B B AR A375 4iffUfE
ARIEE] p53 mRNA /K, RIMIEA (GREBGIR
# )T Fik, AACMV-p53 Be555 12h 3 mRNA
Fk, ARABZEINE, 48h BERAKF, L
AE TR, 5 10d AERE, RE 2

24 AdCMV-p53-A375 AR E) R F0 pS3 /5
RixKTE

FCM 4 #7 A375 @AM M A375 AR &
AdSCMV-p53 %55 G1 1. G2M #1. S BB /7t
B7R AdSCMV-p53-A375 Y% 12h BEA GI
WP ., 1d. 2d ¥R, 4d. 5d 54
BIFHEE % (RFE1); PS3BEARKSHEEHZE
AL, AJCMV-p53 Y5 12h PS3 BEHE AR
ik, K 24.86%, %5 1d. 2d F1 3d FikILEE, &

T8 64.18%.76.76%60.96% , 45 4d T &N 48.44%,
% 5d 9 18.51%, % 10d HEXT K, K 4.28%,

B 2 RT-PCR M AACMV- p53 BS54 120, 1, 2, 3, 4,
5 %01 10d A375 4} p53 mRNA, P-actin JyPHHEXF IR
M: 100 bp Marker, Lane 1-7: 12h, 1d, 2d, 3d, 4d, 5d, 10d,
Lane 8: XYL

Fig.2 RT-PCR analysis of mRNA expression of p53 gene in
A375 cells at different time points after infected with
AdCMV-p53. B-actin was the internal control. M: Marker; Lane
1-7: 12h, 1d, 2d, 3d, 4d, 5d, 10d; Lane 8: A375 cells control
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Table1 Effect of exogenous p53 on cell cycle distribution of AdCMV-p53-A375 cells
AdCMV-p53-A375 cells
Cellcycle/%  A375 cells
12h 1d 2d 3d 4d 5d
GG, 50.93 61.8 68.62" 73.21° 65.02" 58.72 522
S 37.64 28.02 20.88 18.55 25.17 30.15 35.4
GyM 11.43 10.18 105 8.24 9.81 11.13 124

Note: * Compared with A375 group, P<0.05; A Compared with A375 group, P >0.05; Each data was the mean of three

different experiments.

25 AdCMV-p53 ESEAMENESRENTH

$BATG 24h F 48h Z2 W IEYE, BRE 24h
A375. AJCMV-GFP-A375 fl AACMV-p53-A375 =
HAMETHEHN G ARE; 5 48h 5,
AJCMV-p53-A375 A4 (FL4Ef) B H7E
ZESHERAYSH BAAHEER; ABEM
R KPS 24h —HFMIEASFUEAHE, W
4 48h J§ AICMV-p53-A375 tH4AI 4 Gy FIEFHF
BB AR RN . AT . 4R
BRLRYIR . FERYRRZ W, FHAHERER S
W, BFTAR, 6 Gy Bt Ad-p53-A375 HHAIMEASE
SRR, AREANEE, HHANRRERRES
AN, EMATFEERRE ., HREFERS
HITEIE AR BB R Ad-p53-A375 LM A3T5
471 Ad-GFP-A375 IMitL, MR ERE,
A375 4. AJCMV-GFP-A375 4 #l AdCMV-p53-
A375 @1 Dsy (Gy) 53714 3.68. 3.60 F1 0.99;
Dy (Gy) 433X 6.7, 6.29 F13.03, WLH 3,

m A375
o AdCMV-GFP-A375
1 . A AJCMV-P53-A375

Clonogenic survival

Dose / Gy

3 A375. Ad-GFP-A375 #l Ad-p53-A375 X §14%
R e I AARAT 75 A 2

Fig.3 Colony-forming ability of A375, AACMV-GFP-A375
and AACMV-p53-A375 cells after exposure to graded dose of
ionizing radiation
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WEMRELIEH, BT INEE 23
U281 e ch B th % B0 AdCMV-GFP SR EH
BRI, A375 40, HERFEFRRAIEK
BURSTRIRAE (BIERERE ). ALRZ A%
# 1Gy R BRI p53 B IR, HERE:
— N, BEREARASHES, WEARERN
BREEES . HINEHT RS REERETFEE,
BERHGEFRALSR, R ASERRREEE
g B—HE, TRHNEDK, BREFENR
BRIREK, HAYREENAZIIRE, 1Gy 7
BRI RER AR R R EEE R, B
BHE, R ERESHRG, Fps3 HRRRR
B 2.6 f%, RIS 60%%EHE. BHHMsME
HAEESFROVE RS . OEREZAERERE
ZRAEL, 5 EE SRR R A,
ETHARMASMNE DNA E3hifAgH; QR
SEZA4K DNA 5, BIEHBEMBEEIH,
{#15105 DNA 52 {k4i}fi DNA BAFEAY,

B FAEREIRR, WRIGT A REER 8
Misto 0, WK rAd-p53 HIFiGIT IR/ NN tsRE 15
RARLTF—ENBENBHRIT, REES
rAd-p53 HIFIA BEBAEIFRR, BTRIIME
BEER, e BRATEBEFTEINATH, /A
BiES—rAdp53 FIF-—BHHN I RAIBEE—ES
BN, LW EIHMEEST p53 X A375 ik
KA BER, M Adps3 BEE
A375 HEfE A KORBU RIS RRE , SR 4R i
HETERKRE, 4d UBREERAKEE, KR
B S IMIETS, 5 Satyamoorthy Fl Sauter 2511y
R, WEX, BLK ps3 EERITHRE

RATEIRET p53 FA,A375 HETIE R4
FERME, TR P53 BRI, HMUIERERRES
J& 24h 1 48h, AT HANEYE P53 BIER SHRESTR



446 % ® R

®29%

A RK, RATIE A375 4IMFES p53 /5 24h, 4
F 0—10 Gy X SHRMEEEHE, S38A (A375 4
Ml AJ-GFP %34 ) MLk, Ad-p53-A375 4Af4H %
AR B RS, FEHA TS, 4Gy AT4
MFEED 1 MR, TRANENE P53 EAX
A375 YRR ST FAR B o Pirollo”*14A
NEEHAE TR AICMV-p53 MIRRTIRT
BHBGK DNA MiBE, B4, RAEAER PS3
EHB A375 A TAZ AN THARBEE S
BUR, MRARE T EREN, REZMAK
fifiEsT R E SRS e RN EEE A PS3 BA
ERRAE X, X—EREFIE P53 5 14-3-3 BHARE
HEMEM, 14-3-3 BEZEPS3 BEAH FESMNAE
1 Ser-376 F Ser-378, HA Ser-376 KA LRIk,
T Ser-378 BEBRILET, 14-3-3 4 RE5 PS3 BASE,
YER T R ) — LE R R B BRSO B T RE S i
ARG R, ASTEh BT RS HSB E Y
BN, HIEHEREEFIMNREE 4R p53 FA
Ja 3d 2@, S HaEE, G, #5
TSR BURE, MZHFEFEEN PS3EH,
REFEFRSTE DNA BGHARET, —Fm,
DAN B LIME P53 ST H R,
H—HE, HHEAER ps3 BREIBAFEETM
BARRET, L LSS RAERBOTI A RERIT
ROFZFRME TR FKE, RNt 7R
SRS HEURAE R S8 KB p53 AP,

4 it

AR AR . B NEREE AR ps3 ik
SHARGRENR, LRFSEENINEER
p53 HEEk, —HH, BENEEEENER
BEYE, BORLEE Adps3 FIE, RIEEY
e, B—E, ®EINEE P53 7E A375 4158
AR R R B TR R, EREN X AN
BATEURYE, X RELRREE R pS3 JAIT B
BERFTRAE—ESHEE L. AR REARES
AR, BMERE 2R, Hxd
WITHR M AR —R, FTUA LER AR
MRS AR, HiEE, BEXTHEAEEA
ROER., TERBAE, RAELBRRAT A375 —
MARR, FE—CRBE, SRETROREN
MR i — B EME
st RAMAREEFEFHNFRRAABKLEN
BEHARKRFEMEL XEBLWARY 293 HHF;
Bt BERFRARWEFTAERAFE R AL
XBERTEHEH T3,
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Experimental research of radiogenic therapy on human melanoma

MIN Fengling'> ZHANG Hong' LIWenjiang' GAO Qingxiang® LIU Bing'
ZHOU Qingming' DUAN Xin' ZHOU Guangming'
1 (Institute of Modern Physics, the Chinese Academy of Sciences, Lanzhou 730000, China)
2 (Graduate School, the Chinese Academy of Sciences, Beijing 100049, China)
3 (School of Life Science, Lanzhou University, Lanzhou 730000, China)

Abstract To investigate the effect of low dose irradiation on gene transfer efficiency and the effect of adenovi-
ral-mediated exogenous P53 overexpression on radiosensitivity of radioresistant human melanoma cell line A375 with
wild type p53, control vector, a replication deficient recombinant adenoviral vector containing a CMV promoter and
green fluorescent protein (AdCMV-GFP), was used to transfect the A375 cells preirradiated with or without 1 Gy
X-ray radiation. The transduction efficiency of GFP gene was determined with fluorescence microscope directly.
A375 cells radiated by 1 Gy X-ray were transfected with a replication deficient recombinant adenoviral vector carry-
ing human wild p53 (AdCMV-P53), and mRAN level was detected by RT-PCR. The cell cycle delay and the expres-
sion of exogenous P53 were detected using flow cytometry (FCM) at different time after transfection. The radiosen-
sivity of A375 cells after p53 transduction was assayed by clonoy formation. We found that 1Gy exposure increased
the gene transfer efficiency of A375 cells. The expression of exogenous P53 was found to be 60% to 80% of trans-
fected cells during the first three days after transduction and then declined continuously down to the control level on
the day 10. The G1 cell cycle arrest was also observed after p53 gene transfer. A375 celis that were transfected with
p53 showed higher sensitivity to X-ray —induced cell killing than those cells that either were transfected with the viral
vector carrying a green fluorescent protein gene or were not transfected at all. Low dose ionizing radiation can im-
prove gene transfer efficiency of A375 cells mediated by adenovirus vector. Althrough the overexpresion of exoge-
nous P53 may not inhibit cell growth and induce apoptosis of melanoma cell line A375 in vitro, it made the tumor
cells much sensitive to death by irradiation. The data suggested that p53 gene might be a potential gene for melanoma
therapy and provide the experimental evidences to clinically using the combination of radiation with gene therapy on
melanoma. Namely, there may be a reduction of side effects resulting from high dose radiation on radioresistant tu-
mors or rAd-P53 administration alone in clinical applications.

Keywords p53 gene, Adenovirus vector, Irradiation, Gene therapy, Melanoma
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