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BRRENTSHNEABERRKS « IFN BT BEENIEHR

RBE YR VET A, A
7 E RN R 2 mg Oy BE e R AhRE . T M 510515

[(HE] A . RATBEFENFNEAASRE I AN HHR(TRORERS «IFN Y EEEKNMHER, Fi&:4 TK
SR E AR R A E Mk 786-0, 10 BRI H (GCV) HEK A o IFN, Al ok 3 (MTT) 7 s WE X & br, #E L
786-0 REK T HMEH A L JE MR EF R IEEE S GCV (50 mg/kg) . & & o IFN HfT@myiﬁaL,Iﬂ%)éﬂmsﬂwééM%
Mo, R AEFREBFEEN 786-0 WK FH L P, TKHGCV 48 4 % 7 & H (68,5741, 41) % . o IFN 41 89 41 i
R (68,651 1.45) % . TK+GCV+o-IFN 41 40 fil 7 75 % %7 (35.07+1.43) % ( P=0.000), % % 2 |6 7 W F 2 kL, 7 786-
OBRRBHABEA S TKF-GCVE A o« IFN 4 B Z WA M mAek, SRR RSV HEH I X ERE TK il K% GCV
A o« IFN At A G AW RN D ETRRAL,

[(BRA] BRAEHFHAEEETE MEFRBEELE, TRE GEMNE

[FES>ES]T R69 [XEFRERB] A [XEHS] 0258-879X(2008)03-0294-04

Adenovirus-mediated TK gene combined with a-IFN in treatment of nude mice transplanted with human renal

clear-cell carcinoma

ZHAO Guo-zhi,ZHENG Shao-bin* , TAN Wan-long,LLIU Yang
Department of Urology, Nanfang Hospital, Southern Medical University, Guangzhou 510515, China

[ABSTRACT] Objective: To investigate the inhibitory effect of adenovirus-mediated herpes simplex virus-thymidine kinase
(TK) gene combined with o-IFN on renal clear-cell carcinoma. Methods: Adenovirus containing suicide gene TK, in combina-
tion with GCV or «-IFN, was used to treat human renal clear-cell carcinoma cell line 786-0, and the in vitro cytotoxic effects a-
gainst 786-0 were evaluated using MTT method. The subcutaneous transplantation model of 786-0 cells was established with
nude mice. Adenovirus containing TK gene was injected intratumorally and the GCV (50 mg/kg) was injected intraperitoneally;
o IFN (10" U/L) was injected intratumorally in combined therapy. The growth of tumors was observed after treatments. Re-
sults;: The survival rate of 786-0 cells was (35.07+1.43)% in the TK-+GCV+ o-IFN group, (68.57+1.41)% in the TK-+
GCYV group and (68.6541.45)% in the o-IFN group ( P=0.000). There was an obvious synergic effect between Ad-TK and
o IFN in inhibiting 786-0 cells. Ad-TK combined with GCV and o-IFN significantly suppressed the growth of 786-0 cells growth
in nude mice model. Conclusion: Adenovirus-mediated TK plus prodrug GCV combined with o-IFN has obvious therapeutic effect
in treatment of human renal clear-cell carcinoma.

[KEY WORDS| adenovirus vector; gene therapy; thymidine kinase gene;interferon-a;kidney neoplasms
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1 MBFFE

1.1 S8z Mo ZaX A A% 40 i
PR 786-0 R T rp 1l K2 B W) ¢ H it =, HEK293
YN (g 7 BE BE K 22 W IR AN A ) s 8 TK
4% {8 9¢ Y6 2 M (green fluorescent protein, GFP)
5 DR A 2T B8 B RS B ( AMCMIV-TK, Adv, 3 [/ 3%
EUULEEREEW) , 5 A% M BALB/c # Bl
HO7N i BE 2y K2 S u s oo CGFF AT IE
SCxK<#->2003-0001), BEMEHE (MTT) . GCV o~
IFN W F Sigma 2% f) ; 3 %% 562 & W 4 52 v (RT-
PCR) kit g T K& % 4 ¥ A 7] ; DMEM, it 4= i i
i Gibco 24 w77 s #3491 TK 2 5 BEHLIK I T
Santa Cruz A A, HRP-RAT 4 £ 9t & ECL &
O &l T il A ERE R A A, TK HE K
BRI E1 B 51906 sl [l 90 98 AR B0oR
HIRAFSEM ., TUNEL #1257 & Apoptag Per-
oxidase In Situ Apoptosis Detection KitS7100 I H
Chemicon International (& K) .

1.2 F@MmAETIABEHNZT 293 400
PHERRAREE . B 786-0 #2210 N T 96 LR,
fL 100 pl 38 2 KA ARE K8 B =W 60 gl T0UHG BE
10 fi5 4% 2 F5 A5 EUAR S, Ak 22455 9% , 48 h Ja WLER 41 i
ARG B0, I 4 T A 2 AT B R T R L
(pfu/ml) = CHH 32 ol B8 < T A% B30 < o 28 7 R
fEEO<MOD /958 B 2 AR B (mD) .

1.3 Mo TK A B PCR & HUR#H LiE 50
pl. W 10 min 5 57 B KK P 15 min & M. PCR
Bk Y 25 pl PR 2 MR 3 DNA 1 pl, 10 £ 42 ob
W 2.5 pls ELUFBI 10 pmol/L) 1 pl, Tag B (5
U/pD 1 plodNTP (10 mmol/L) 1 pl, FeJi 2% &
FKH 25 pl, TK HEPK EiE51#.5-CCA ATA
CGG TGC GGT ATC TG-3'; FliE5149:5'-CAG GAT
AAA GAC GTG CAT GGA-3', k# E1 3L i
51#.5'-TCG ATC TTA CCT TGC CAC GC-3'; Filf
514.5'-GAG TCA CAG CTA TCC GTA GAC-3',
FR 25 A - 94°C AR 5 min, SRJF 94°C 40 5,61°C
40 5,72 °C 40 s,30 MEF;72°C FHEH 10 min, §H
FEYITE 1 %6 SR REHEE IS HL UK 208

1.4 RT-PCR # i B % & & 3 09 786-0 Zm e TK A&
B mRNA k& SRR G 786-0 4R 2 d
J&i » TRIzol FEHUE RNA 336 7 5% vy #4617 4 e B 43
FAE . 42°C L 60 min, PCR KRR 100 pl K % .
BEM cDNA 20 pl, 10 £%5 22 th# 8 pl, 25 mmol/L
MgCl, 10 pl, B FBI#(10 pmol/ L) 2 pl. LATaq i

1 1u1,10 mmol/L dNTP 2 pl, TK ZEH 5145
CCA ATA CGG TGC GGT ATC TG-3'; FilF514 .5
CAG GAT AAA GAC GTG CAT GGA-3', Fh &A%
$9:94°C1 min, 50°C1 min,72°C 2 min,30 MEH, 3"
BT WA 1 %0 B R GE I L Uk S

1.5 MTT #&mEmie s LIl 2X10" 786-0
A3 06 FLMR, SEER A3 4H . (D) 25 XTI 5 (2) o IFN
;5 (3 Adv+GCV 45 (4) Adv-+GCV+o- IFN 41, %
Wik 3 MEAL. T 37°C MBTECR 5%CO, 5644 T 1x
F%. DARATAEATAL PR 786-0 (D4, 12 h G,
() (DOHIMA «IFN10'U/L); (3) . (DA 20
pl Adv B¢ 1 h SRE A SE 3G R 180 pl.24 h R
BIMARIEZEY) GCV(10 mg/L) s 448535 4 d )5 . 45
FLIMA MTT 8 (5 g/L) 20 pl, WEFE 4k 22 15 5% 4
h, #2537 W, B LN A DMSO 150 i, % I B 6 IR
¥% 10 min, BB G 8K AL AE 570 nm A0 4% FL 6 %5
FEDE ., AR TSR (V) = (LA D
H/2 AN IR D A) X 100%.,

1.6 TK ABEIKA GCV & o IFN *t 786-0 # 44 7
AW FAER K 786-0 I LL 2 X 107 HERD TR
B R R B AR K& 100 mm®, BB K/
Yy — nR L BERLAY R 4 4L, RSN 4, (1) AR
FH PBS; (2) () HIENZ S o« IFN(100 pD),
B H 1Y, 10 d5 (3 (O 4B IRIE T 100 ] £ 5
HHARN,EH 1T WR/dEL 3 458 4~14 RAT
B E S GCV (50 mg/kg) . HiAx i §F PBS, ¥ 4t
SEEE JE Ak S EE 2 d, DR IR R N, b g A R
(mm®) =AXB/2(A. K#&;B. M), R L,
25 20 U AT AR A

1.7 it [ SPSS 13. 0 goit i, B
£ Fom RS2 RN J7 2253 T (one-way
ANOVA) A1) 3R LSD ¥, LA P<<0. 05 B H
eI -8

2 & B

2.1 MRAEY HEEEMNE 293 40000 A
24 h 5 ZEZOG R AU T AT WL GFP Rk 293 4
1,72 h LT85 GFP(E 1), Wi, &5
VRl B0 A O AR B R R DA R
FEWE M 2X10%pfu/ml,

2.2 MmAF TK ABE# PCR & HAARKS
DNA PCR §" # 7= ¥ H UK J5 7] WL K /NR 234 bp 1
TK Fp5 e R B R W E1 9784 A BE . UL iR W 5 &
AP TKL AN 7E 3 2 6 i d E1 2R L 0%
B TK PR A il e s 1 s 75



R KM 2008 4E 3 AL 29 &

1 ¥ IEERES 293 A GFP RiX
Fig 1 GFP expression in HEK293 cells
A: Under natural light; B: Under fluorescent light. Original magnifi-

cation: X 200

2.3 BEMIBEN 786-0 4t TK A B mRNA &
o R R YL B9 786-0 41 M rP T B RN K
234 bp M TK FE Fr B, 5 B 88 — 250, M A e YL i
IR 786-0 A1 A 38 HAH N B B (AL 2) 156 B Jk
YR 1F 786-0 4N A TK 2 mRNA ik, iF
ST AR TK e A Mg i, IF i th %k

ke

W | 1 |
i p—
LRl
Wil
e 1]
([e1]

B 2 RT-PCR =# 8k E
Fig 2 Agarose gel electrophoresis of RT-PCR products
M: DNA marker; 1:Infected 786-0 cells; 2: Adenovirus; 3: Unin-
fected 786-0 cells

.".\ . L =
" - 3
i " .
# F 5 -, . -
- i #1'-. - L] 2
Zw e @

2.4 GCV st# 4 TK & K& o A4S o IFN 2F
B e 786-0 A AE A Adv 5 T 786-0 41
Fodk, 24 LA 100 MOT J8& g% Bif, 8 G 3R Al 38 92%
SER R Y Adv 1Y 786-0 4R LT ETA 254 GCV
KA o IFN 72 h J5 . 41 B A7 16 2R 43 5]k (68. 57 +
1.41) % .(35.0741.43) %, B[ o-IFN H(68. 65+
1.44) % #RAR F XF B4 (98, 25 £ 0. 53) %, P =
0. 000,45 41 18] b 42 . Adv+ GCV #l o IFN 4 L 48 3
¥ZEF(P=0.899) , AR AN AR EGR I 2F
(P=0.000), LA FUaHA TK % K 7E 40 M P9 A% 2 M
GCV F AV LA M 75 P 4 L 5 3504 M B8 T2, 16 & il
HH o IEN J5 85CR 358

2.5 TKABRE5AT2H GCV ZIK4A o IFN 474 786-
0MAMSME A K LR ERIBITAHE R R
TRFL S X EZH] (972, 35491, 12) mm® ]2 Al 1) 2% 57
BHit2mE L (F= 289.563, P=0.000) , 551877
2 S 06 5 AR A Y i g R R A (33, 54+ 6. 23) mm’,
B o IFN 2H 19 (366. 85 +45. 43) mm®, Adv+
GCV 4 (324, 46 £22. 77) mm® W B /DN, B o
IFN 24 Adv+GCV @ [8] 22 5 To ge it 2 LA (P =
0.218), KR HHERHAHRIT#E XL (P =
0. 000) , 25 5 R I 38 15 52 S AR A

2.6 MARFBYARREFHRET KAWE KD
P EFE S5 AN B RN L G BE T 6T IR ZH D0 248 i HE 5] 5 %%
SRR B G, T UL AZ 4> 4 AH L VAT AL T WL 2 AN
[ A2 A IASE , Fl TUNEL 2K 40 i i T F2 5,
AFERH P T A0 2 B E o IFN 5 s o T 8
£ I TSN i N U 3] I e N NS 1 09
(F 3,

B3 EE&IT 786-0 BIELLFETHILE
Fig 3 Pathological comparison of 786-0 cells before and after gene therapy
A: TUNEL staining of 786-0 cells(H-E) ; B: TUNEL staining of infected 786-0 cells treated by GCV(H-E) ;C: TUNEL staining of infected 786-
0 cells treated by GCV and o-IFN(H-E) : The cells with Buffy cell nuclei,in the shape of patch or with irregular shape,are apoptotic cells; D: The
apoptotic body of infected 786-0 cells after treated by GCV and o-IFN(TEM). Original magnification: X 200(A-C), X 20 000(D)
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R 5 I

FEPRYT R Y A B 2E T AL AR IR YT
VB Ry e S DRE 7 B E B0 s > — B e PR 3L
Ji g I g S ) R R A S R 3
JYREFE AR T 4 AN A 25 5% . W3 R4 il
RN HIRG S, HATHESE i 2 1902 TK 3L B 5
WFE AR A AT 2 B0 38 T B R 3 90 36 97 5k
SRR PR3 S B 3z 81 7 BR AL i iz A R R R
Y7 IR A A0 i PR 4 it R S R YR T ) B R T R
FEPAIT R b . R B D RAE Y, AR A
AREEH TK BEA o IFN X247 TR N A 23 405 v
WFE .

SEH A A& EE IR YT R A 250K A R RS A i
Je 240 B v O e 3K L AR BIF 5 SR FH A2 B B 1 RO AR
hE R EL 3K 5] Y %F B 9% #F DNA B 17
PCR [N, 45 59847 B R/ 2 1 DNA F B¢,
UL AN & E1 JE L 2 5 1 ol B M RO 5
R SRR Y T IE R A A0 B B S 3 S L B
R R R R AN, BLAh, FRATT AT A RR O 7 A 4
WA GFP JEIN &Y 786-0 40 24 h )5 18 1 99k
Tk o] L gk e e Al i, R B 3 H B 7
786-0 4l M Fe ik, HLA A7 4 P | R B R R
[ei] Bf 2 UG e IR 7 786-0 ZH Y RNA, 24 RT-
PCR 0, 45 5 90E B 5% e o 2 09 40 M vh &5 A TK
PAL A AR R B L R T G AT L 5 91t i o B R B
R—F, TK/GCV i i 3% ik I 1 3 i 4 0 35 131 25
GCV R ik, B A4l DNA 85 59 DNA R &
fiti 40 DNA & 2k, S8 anise -, E 4
5% 2 B L 7 g 1 3R 7 v B e DR 22 1 1
BRBH R, TL-2  LAK FAEWRITH AR ERR.
HIG KA RS o IFN A I T B4 s, H
DA AR 45 BR J5 B N TFEN IR Y7
B S AR R RO 22 R, R 0]
BERIER AN SR AGFER S FAFERE
I7 41 B R TR R A,

ARILEH TK/GCV H AR REK RGEEH A o IFN
JO7FH ) B B A R & BAE AR AN A R s L TK/
GCV 5% o IFN Huph iy FH R, B AE 7= A= B e 59 R 405 1E
HLMECS o IFN 5 AGIRCR B8 W3, ERN A
Bk 5 b, o IFN Fl TK/GCV H AN R 5 B A
N7 FH A P g R REU LY 45 1 Sl felt P 0 P g AR R 47 /N 8
BRI TR YT A I R VR

AR SR 2 FE R R0 it R 9L R A
P BR ARER TK A «IFNJRITIE T8 A

AN RGRTT H IS S 45 R A s — 2 R
I A% D] 0 2% 403 A0 3 T b L D DAy AR S 6 e 88 1Y
AERARFERZBME ., o — 2T T5 A it
T 2R8I ) ) R DR A o AR L 9 B 2 4 T A Y i TN R
T A B 2o BRI 45 0 A T LUAR AR L B 43
EXYE I P NIEN WSS N e Y&
DR L A0 AL DR R 3 T R B T v g
A1
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