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Effects of HSV-TK/GCV suicide gene therapy system mediated by
bifidobacterium infantis on apoptosis of renal cell carcinoma and activity of

nuclear factor kappa B in nude mice
Xiao Xiao ,Ren Jin,Yang Qi,Tang Wei
(Department of Urinary Surgery,The First Affiliated Hospital of Chongqing Medical University)

[ Abstract)Objective ; To confirm effects of bifidobacterium infantis mediated herpes simplex virus thymidine kinase (HSV-TK)/ganci-
clovir(GCV) suicide gene system on the treatment of renal cell carcinoma in nude mice and to detect the induction of apoptosis and
activaton of nuclear factor—kB(NF-kB) signaling pathway in renal cell carcinoma. Methods ; Tumor cells which obtained through di—
gestion of subcutaneous tumor were cultured and then subcutaneously injected into the right flank of the test mice.Animals were ran—
domly divided into four groups:BI-pGEX-TK/GCV treatment group (recombinant plasmid group ), BI-pGEX-5X-1/GCV group
(empty plasmid group),BI/GCV group(empty BI group) and normal saline/GCV control group(normal saline group). Either saline or
drug was injected through tail vein,followed by intraperitoneal injection of GCV. The quality of life was recorded after 4 weeks of
treatment and tumor weight was also evaluated.Apoptosis of tumor was detected by TUNEL assay. Expression of Rel A and Caspase-3
was assessed through qRT-PCR and Western blot. Results ; (1)Quality of life of recombinant group was better and tumor weight of
recombinant group was significantly lower compared with those of empty plasmid group,empty BI group and normal saline group(P=
0.006,P=0.003). (2)Different degrees of apoptosis of tumor cells in each group were detected by TUNEL assay, most obvions in
recombinant plasmid group (P=0.000). (3)More importantly, qRT-PCR and Western blot further demonstrated that the recombinant
plasmid group had higher level of Caspase-3 protein expression than empty plasmid group,empty BI group and normal saline group
(P=0.000), in contrast,the level of Rel A protein expression was the lowest(P=0.000). Conclusion ;Bifidobacterium infantis—mediated
HSV-TK/GCV suicide gene therapy system induce apoptosis of tumor cells in renal cell carcinoma possibly by affecting the NF-«B
signaling pathway, which play a tumor promoter role.
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HSV=TK)/ 5 F aneiclovir, GOV) R FBFSE g e R e
B EABIERY, THZ TR IR T BTN (o e i e AT A R, S5 TTE PVDF S
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1.1.3 s SRR 2t B MEE BXS1(HA Olympus),
Rl P OHL VNI R )  PCR A BERE IS R 5T (BIO-
RAD A #), 5503 6L (GE A 7)) (real—time 61X ABI-
7300( ABI AT,
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20 (BI-pGEX-TK) . %3 JF ki 20 (BI-pGEX -5X 1) 25 S AT &
2 (BL), AR K AL (AR K ) . 4300 4 R i Dk R 4 BI-
pGEX-TK B .BI-pGEX-5X-1 T#i& .BI K (% BI £ 1 x 107
ANV FIAEFEER K 0.2 ml, [81FF 7 d T ST 19, 3 4 Wk TE
1 RITR, S AR B RIE WS GOV (50 me/kg) , 3%
2728 d IRITEEHESS 1 R, R WSk A SRR R, U 421
A A% L R BRAE, LA IS BT R HE e,

122 AL BRI RN RIS, PR U
J i Je R FH WS AR AT , U e 740 25 B K k| 4 s oo |
s 96 B SRS o0 B R R ZH 0, FH B AR T 7K 4, 0 e K
JIN BRI o et

1.2.3 TUNEL A6 45 28 43 BRUI 8 4 7 B o3 A 1
SEH L R IR TUNEL 2R S it W] F4iedE . 2t Wi Pl
ZAAMR . I HRP ARICAIPTTIEE DU, DAB 0, FHE 62
ITR G R N = i ob AT R A S R S e v E RS U - I f
SrEI IR T /IMA , BRSO R T AN, SR 5 LT
IR 100 206, P15 46 2L (apoptotic index, Al)=
JHT- AN A A0 S8 x 100%

1.2.4 Real-time PCR £l Rel A Caspase-3 mRNA I Sy
TIPS 100 me, BIHEJG A TG RNA B 20390 4%
H AT ml Trizol MUK STHE SIS RNA, B4 pl RNA 2
TEHR AT 5% A5 81 cDNA IR 2wl eDNA SABIHIETT real—
time PCR, #345 A 2% Rel A Caspase—3 c¢DNA J¥1 H 5 K il
KA s (R 1) RIVARREEN 50 wl, RN
95 CHHAEM: 10 min,95 CAEME: 15 5,60 Cik 2k 45 5,72 CHE
i1 30 5,40 MEH, 72 CHEA 10 min, 4 CL IR, BHER
FHAES B A1 4 F53#1 : ABI Prism7300 SDS Software (3 2),

%1 qRT-PCR3|#5!
Tab.1 Primer sequences for gRT-PCR

AL
FEH 519741 [ AN
(C) (bp)
Wi .5 ~GAATGGCTCGTCTGTAGTG-3"
Rel A » 60 232
J& .5’ =TGGTATCTGTGCTCCTCTC=3"
Wi .5 ~GTTTGAGCCTGAGCAGAGAC=3’
Caspase-3 120
JG ¥ 5" ~-TGGCAGCATCATCCACAC-3’

Hif¥ii: 5’ ~CACCCACTCCTCCACCTTTG-3"
GAPDH 60 110
JG .5’ —~CCACCACCCTGTTGCTGTAG-3"

%2 qRT-PCR &% Ct{&
Tab.2 Ct value of qRT-PCR of each group
SR EARTRAL S Bk 2 BIZH ARk
Rel A 21.03 +£0.01 20.65+0.03 20.68 £0.02 20.61+0.08
Caspase-3 23.72+0.03 24.09+0.02 24.12+0.01 24.08 +0.05

1.2.5 Western blot & I #8 5 ieg 20 241 i Rel A Caspase-3
HEAFRKKT B100 mg L E BTRF IS A S5
A 990 wl RIPA J%2 10 wl 10 mg/ml PMSF % , 213 2584
S4# 4 °C 12 000 g B0 15 min, L35 T 1.5 ml EP &,
BCA BB H W . B 20 pg M INAGE & FREGE ph
Y, KU 10 min JEHC LY BAE, 8% SDS-PAGE K, V)
JBE 2T S U 2 PVDF B E | 5%l 0k % 1R 44 1]

1 h, 4¥5IAIA ACTIN Rel A Caspase-3 —3i,4 CHFE T,
TBST ¥k 3 ¥, 4K 5 min, B/ A HRP ARiC B9 EH %R —
B, 50 37 CHEFE 1 h, TBST PE 3 ¥, 4K 5 min, ECL 1L
2R IERTIN  BEE AR R AR BT IC 8% % H I 454 5 B-actin
S IR BEAE , H 451 /B—actin 44 I BE LU AE R 4% H (108 1
LEROE Sy
13 sitam

A SCU B4R SPSS 19.0 FAHEATAb B R
BHABIEL + bR (x + ) FR , ZAIREAR UM A ] FL R
FHEARI R 7 2250, & 4L P AR SNK—q 4256 AR5
JKHE =0.05,

21 RRABTHBEREAE IR IRELER
BB T farded B a s A e 7 b 1 HAETE
AR ER S 5 10 RIET, A ) J 9o BEUE S g 4L 20k '
B A AE AR DL S8 EH 48 R AR BTG
REALIE 4 R 2] | 23 ORI ZH | 28 BI A DA R A 3Rk
AR AR R 2140, IER B8] - HE Gt 005 n] ULy 21
LURBIE SR, ] WA, 218 T A7 Hh i IRAE A5 s I 4 At
BT EUREEAE | A 2RI T D0 /)N fr) R I A4 I 1 AR i)
W&, SRR SR B G R NAS—  HEF ZE L AR 2R (T 1)

o =R

D. AEREER K2
B1 SAREERESRALKRET R (HE#%,200x )
Fig.1 Histopathological appearance of the renal cell carcinoma
in nude mice ( HE,200 x )

C.%5 BI4

2.2 MBARRIET AR

S5H Ay 3 dUARE, FEAL R far e R MR 21 4T i
AR (F=5.266,P=0.003) ; 25 JFURi2H 25 BI 20} A= R /K X
TR O LL 2, b 20 2 it JE R B G i 22 5 TRTT 4 IR
Jer , T ZH TR ZH A BRI 5 o B R T AR 3 4 (F=4.708, P=
0.006) ; 45 KL %5 BI 20 B AE BEER /K 2 T 1 HL A, R B AR
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Pt W gt itor 255 . W BL A& HSV-TK/GCV fEW]
A e AR BB AR G SR AR 3,

*3 TERRERE. MEELARER AIE(xxs)
Tab.3 Body mass tumor weight and apoptotic index in nude

mice RCC model(x +s )

i TERRREE R A
i (n) (g) (g) (%)
AR KA 12 25.67 £0.30 1.71 £ 0.06 920+1.92

ZBI4L 12 2573+027'  1.68=0.07" 11.40 +2.07°

R 12 25.73+036%  1.68+0.06% 11.80 +2.59
AR 12 2611035 1.62+0.05 23.40 +3.05
Hra, B ORI A 3 Al HELE, F=4.708, P=0.006 b, B 4]
ki 5 HAY 3 4 HL#, F=5.266, P=0.003 5 ¢, T4 ki £ 5 H:
42 3 4 A, F=34.164, P=0.000; d, 4= Bl K 2 525 BI 41 A%,
P>0.05;e, AEFER K Y] 528 BRI HLAL , P >0.05;f, 45 BL 41 525
JRLEH LR, P>0.05

23 AR RE AL P A T A A AL

TUNEL ¥ 46: I A 044 28 ey 96 4 B s 2 220 p s AR ]
FREERPR T 40 M (1B 2) 20 BRI ZH I 0 22 T34y 3 4 (F=
34.164,P=0.000), *ﬁ%*iéﬂ 25 Bl 4 KA R K 2 R
W gt e e = AR AR

AL FYL R4 B. Z5 il

z5 BI A D. AR K 2H

B2 SAEERMEALET (TUNEL $£,200x )
Fig.2 TUNEL assay in nude mice RCC model of each group
( TUNEL,200 x )

2.4 FERREBALR T Rel A Caspase—3 mRNA Fik

T BTRIZH Rel A mRNA kB AR T HA 3 4 (F=
379.596,P=0.000) , == ki 4] =5 BI 21 A= Bl K 41 2 8] Ho
% ,Rel mRNA Fikg o4 iH2% 22 5 T4 U 4 Caspase—3

mRNA Fik 0 55 T HAY 3 41 (17=853.905, P=0.000) , %5 Jii
HIgH 7S BI4H AR BEER K20 2 [B] HE 4, Caspase—3 mRNA ik
WG 2R (E 3),

a 141
1.3 -
1.2 4
I8 1.1 -
K
Z 09 4
= bed
~ 0.8 1 De
Z -
g 071 e
Selalalel
0.6 . :.3.
0.5 T
A RHER K 4 Ahid]l  EA R
2 L4e bed
1.3 e
"""
. 12 e
i e
# o 1.1A aan
E Lol e
=z 10 3
£ 091 e
= ool SRR
Z o
E 7 e
0.6 ﬁ.-:-
0.5

RS SBIA TR TR
B. Caspase—3

o OARFEAI 27420 T AL Cr (EAF RN T AL AT Rk

éﬁtb YR S A FER K AL L, P<0.01 5. SR TTRIAL 525 BI

H L, P<0.01;d. B 40 ki 20 5528 TR 2H LA, P<0.01

3 HATBEREEYF Rel A.Caspase-3 mRNA 13t KA E
Fig.3 Relative expression folds of Rel A and Caspase-3 mRNA

in nude mice RCC model

2.5 FHEARRUEJELLLE P Rel A Caspase-3 & & & ik
Western blot Z5 37 , 4 ki ZH Rel A #5585 0 &
6T Hi4x 3 2H (F=382.290, P=0.000) , 25 Tk d 25 BI 4 /I
PRER KA Z (B LL#C, Rel A Rk TG 114425 AL TR
Caspase—3 FE[1FIAI] 5 THA 3 41(F=173.886,P=0.000) ,

ZSFRIZH %S B4 AR PRER KA Z (M) B4R, Caspase-3 A TC
Guit#zR (K 4),
3 3t

FLPRA YT S H T E N SN AT I F T R
T2 4 e S R 3 AR 3R 0 2 P JEE DR VA 7
Ty 5575 () A, A2 e 3 RIIR Y7 X o, . W9 IE
52, BI A5 sKDR JR AR5 RSN H] Lewis fili
Izt /N BRI ek A A B il A8 T B, Y SEHIE S B Ay
5 i v W O /S - SR B [ R SE R R AR RES
TR 23R /N FURS P R R/ 0N | VAT 8 A5 PIE SE BT
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Caspase—3

23 R

A S  W— —

7% BI 4] HEREER K

35kD

Rel A C——. T — s )

B-actin

R e R—— o

A. Caspase-3 .Rel A f[14iA 1Y Western blot 5347

E]}S 0.8 \‘S
% 06 \
:&IE{ 0.4 \

0.2 §

L T T
AP A BIAL ASPokid]  EALTURL

Caspase—3

HHER IPOE SN oy

0.0 T N\
ARkl aE BI 4l

23 FUki2H

gl iyl

B. HSV-TK/GCV JAJ7 R 4% Caspase—3 Fll Rel A 25 [13¢15 1521
a. EEALTURCZ 5 A R K 2 B3, P<0.01 5 b, EEATBORIA] %5 BT 41 HUEL, P<0.01 ;e EELLBURIAL S %8 BORi4 UL, P<0.01

Bl 4 HARIERR SR Caspase-3.Rel A ZBARIE
Fig.4 Caspase-3 and Rel A protein expression in nude mice RCC model

2% R S0 )5 Be A T 1 g fer TR A R AR (A
TRECy M8 i B RS A ZH T e A RE T | X 2
ST BIVE R Mg SRR T AR R T A7 AR
FILZH ¥ 25K BI A+ pGEX-TK/GCV JRJT RSkt
UL I g e e R B, K U e i o f W I AT, o0
JH BRI SUR K IR IE I, IRZE SRR BI
YE R IR BEPRR T R R LA e et R
FE R,

HSV-TK/GCV H A& FE N R 5802 H it s i)
JER B AREER RG22 — )2 N T B R T
WF7T , Hor= Az A AE R PIRCR B pIE sE0, gt
—AIF R AR, H AT, % T HSV-TK/GCV %)
YERALEIEA T 2 IR A ARG, 45 R0,
H A 32558 3 07 TR SE . — 2 H AR, —
JESF RN, P T B B ke 2 i ] 75 ek g
MR T A A R AR R i £ S SHIESE BL A &
HSV-TK/GCV &b3 A\ 11755 55 bt 9 1oy 988 K B ] 38
i Fas/Fas| ST 321438 175 5 o KX BB Eses 0
B, Saati ZF19 Pacciarini ZEVWFT & L2510 /N5
2R TES 5 K & B SRR AR, 7R SR L1
P N &£ Rl SR (S EATE 7/ 8= X ) W N 1] = 0 R @
SRR . AL R BL AR pGEX-TK/GCV
IINFHR: 22 U T S ) 7 92 b BB R AT IR AR B, VAT

PR R ERICAE T, B 20 oo 2H A Jed A B AR o B
re TR 32 i o i B SRR ARG R A e T
BN, THAR 3 HZ Rl T ge it e 22 5 &
B BL /5 pGEX-TK/GCV /Y7 i 8 # B B i 2 48
A AR, AL AT e MR AN A T
Beltinger SEUSIFGY IR SE = W R AL T B % 5 Re il 1 4%
Wt 42 I IR T 2 s B A4 4 L 2 % 300 i DR
FIBPIPER) 55 UL AN, IR IR IR T AH G T35
SHCAA (tumor necrosis factor related apoptosis induc—
ing ligand, TRAIL) REAEIES5 U0 20 B 1) % 54
Kim SEHIFFE 2, 0 FHASNE i TRATL FIHSV-
TK/GCV KA 577 i [] i A1 FH T D0 A0 -l 0 1 4
i, AT IR B S it | 2224 A T HITRYT R
RBFIE I HSV-TK/GCV H %3 H R 4 599
FEIRIBE B0 7 AT BE 2 TP G301 Ui TR B 58 4 G2 A Y
— RIS  HAE LA R — BT
AMMEACT I AP T SIRPE 2 B, P T XARAR P
PEANMIZET , 2 H AR A AR DR 2R fi 40 B PR T O B
TR MRS st oy #e . Haiitselh i
FT R BRI 2 SRR AN SE T 2 IR E AR
LN ILRAR IR, NF-kB A NFET 32 K%
TR — A EAF T, R IR TR,
PTG Caspase—8, 5t )5 T2 Caspase—3 Ji% , MK
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TR VI, (F DNA $EIRT 2, 5 R s, #F
LN K NF—«B {555 30 [ 9 33006 2 2038 5 2 ik
1 MR AR R IRP 2, Rel A SRR BN,
I3 AT SRR 2 1) NF-kB N E H , % 5 P50ty
AR IR TR, RIGE H Tl NF-kB, IEHTEIL T,
NF-«B 5 HAMHI KT (NF-kB inhibitor, IKB) 2 FH %
TR B 4G A, Herh TKBa J2 55 7 8 A4 3 PR R 12
B, SNz 2SO TKBa 5 NF-B fif 2,
NF-kB " RIKE ARG 0L, 55 A Ry 3 [N 1) =
K, BFSEIESE , B AR (23 2 IR ZERIEE RS S NF-
kB TR UIAHSC AR LG rh | 4 by 2 AR B
i e SR Y S AR AT e 40 M 0 T O R, Rel A
mRNA F & A FR B NF-xB ZHLEAR 1)
HIATES 5 T BI A5 HSV-TK/GCV 1677 i 4 sl
W 95 B0 bR AN B H T35 55, 45 & Caspase-3 85 3R
ik E A BRG] NF-xB 2382 080% 51T
i %N & Caspase-3 2 35 H9 0] GE 2 BI 4 &
pGEX-TK/GCV JAJ7 far 8 # BB Je & 4 V)
B Z— . BEAh, HAhiF T R T a4 (B an 4 At i iy
HRRIEE S NF-B B AIE IR ) &5 7E BL Ay
T pGEX-TK/GCV I Y7 fi 78 #i el ¥ 9 175 5 I Jed 240
AT R T R RV E A TR R ALY

2 % X #
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