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Inhibitory effect of survivin-targeting siRNA on transplanted tumor growth of renal

carcinoma in nude mice
Liu Fu Hu Zili Department of Urinary Surgery Second Affiliated Hospital Chongging Medical University Chongging 400010 China

Abstract Objective To study the effect of small interfering RNA siRNA  targeting survivin gene
on the growth of transplanted tumors of renal carcinoma in nude mice in vivo. Methods Human renal carcino-
ma 786-0 cells were used to subcutaneously inoculate into BALB/¢ female nude mice to develop a transplanted
tumor model of human renal carcinoma. When the tumor diameter reached 5 to 6 mm forty tumor-carrying nude
mice were randomly divided into eight groups five for each group . Two groups of the mice were treated by
survivin-specific double-stranded RNA  dsRNA  uia intratumoral injection i.e. group A pGenesill. 1-sur-
vivinl  and group B pGenesill. 1-survivin2 . Tumor volumes in each group were calculated every day. On the
18th day after the first intratumoral injection all the mice were sacrificed and the tumors were taken out to un-
dergo RT-PCR and Western blotting to detect survivin expression. Tumor cell apoptosis was detected by TUNEL
assay. Results The mice in groups A and B indicated slower tumor growth significantly smaller tumor volume

P <0.05 and lower survivin expression level P <0.05 in comparison with those in the control groups.
The TUNEL results showed a large amount of apoptotic cells with tawny nuclei condensed chromatin and irreg-
ular cell shapes in groups A and B P <0.01 . Conclusion RNA interference can obviously and specifically
down-regulate survivin gene expression inhibit cell proliferation and induce cell apoptosis in the transplanted
tumors of human renal carcinoma in nude mice.
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1.1 =F FH 25+ J§ i {A& Lipofectamine™ 2000 14 [ In-
vitrogen /A H| M-Mulv Reverse Transcriptase I [ Promega 7\ )
Trizol {714 A Gibco A H] —HLRITN survivin Z 5EFEHTIA N
H Santa Cruz 23 7] % N3 R FORLA$2 100 &0 H Omega 2>
") TUNEL &5 &0 3 256 H 2 R A & R0 RIPA 24 g
T Western k2% B OGS0 B 28 2 RAHE AR/ g
W AT DY 225 AR TR

112 Zifakk  ABE 786-0 4N ukkity [ v [ Bl2¢ e b
eliihest7 L

1.1.3 2563 BALB/c MEMEREEL 50 H 4 ~5 JE#S &R
B2 20 g I AL 4EiE Rl LS R s H R A IRA R 3T
o LN RO ZE 5 = 7 5 R B R AR 5 T S 50 sl gy s
M B G v SPE b LR Bh ) A AR IE S SCXK 3
2007-0001
1.1.4 siRNAs it 56 K RIE survivin 3£ HALE Gen-
Bank (177 51 o AR B4 T4 R O 28 (AR A1 52 B UE S5 A B 4T
TS 2 41 PH 1 siRNA Y survivinl 5'-GGACCACCG-
CATCTCTACA-3" K& 166 bp survivin2 5'-GGCTGGCTTCATC-
CACTGC-3" K J& 241 bp F1 1 4 B¢ X HK 5'-GACT-
TCATAAGGCGCATGC-3" 5 Hi#t F M H7 55 pGenesill. 1 45
GFP JE[H % neo FE[H EHIF ARG HFF 1 DHS o IHE R
DUARFE N W] 58 1
1.2 7k
1.2.1  4ifdEse 786-0 UM ® MLEE I T & 10% /NF LT
i) RPMI1640 ¥ 350 37 °C 5% CO, g4 h
1.2.2 N'B ¥ 786-0 20 I 45 BRAA P LIRS SE 56 WK SN G
FERXT B R 1K I0] 786-0 40 P AL AN R 3 x 107/ml HL
0.2 ml %6 x10°/N 40 A 10 HELUAT T il 206 46 %8 A 1z
T 6~7 FEEEHE AbSE 10 HARR TR A MR IREY
A0, 1 em® INHUR W AR AR o 3 40 FURE BRUA T AR
GREAE KT e 1 RS ROET R T R 4
1.2.3  SCshiordl K42 g BERN IS 10 d g A%
K2 0.5 om B BB 98 B AR IR /N B BB AL DX 4 9k 20 1 8 4
A~HH ®HSH I HAEMREERG 10 d %L o
TTREPNEST B0 2 d gt 1k k6 W S A i 3% 1
YIRS FIF IR 2 A BS (5E 18 RANSERT A #E R BU&
HEF
12,4 H BRI (AR B 2 d EEAR B T BB AR IR K
NI A BB I AR R RO R R R K AR a SiER
b HHEMEAR Vo mm®  =ab’/2 2 A K ik

F1 HARBATAESE RNAI BEHIER
survivinl — survivin2 4l asstiil

HK siRNA % e
4% sRNA  siRNA SIRNA - BRI oo ok

pg Al ) 1

pg pg W n
A 40 0 0 40 70 0 150
B 0 40 0 40 70 0 150
C 0 0 40 40 70 0 150
D 40 0 0 0 110 0 150
E 0 40 0 0 110 0 150
F 0 40 0 110 0 150
G 0 0 40 110 0 150
H 0 0 0 0 150 150

1.2.5 RT-PCR Kal] survivin mRNA /K7 HUJgi 20 4145 Tr-
izol Vi W 54 AS 2 20 20 5 RNA  FHSEI HL ik 43 Hr RNA 4l i
FHERAMr S H6HETHI i RNA PR % %8 cDNA - 4%
M-Mulv Reverse Transcriptase i B #E4T )2 W survivin | 7 5|
¥ 5'-TACAGCTTCGCTGGAAACCT-3" Fii#5|4) 5'-AGGGTA-
CATGGTGGTGCCGCCAGAC-3" ¥ # /= 4 K /)N 251 bp B-actin
L5 1Y 5'-CCAAGGCCAACCGCGAGAAGATGAC-3" "Fiif 5'-
AGGGTACATGGTGGTGCCGCCAGAC-3" ¥ 147r=4yK/ Ny 587 bp
PCR JZ W 4ff 94 °C 3 min 94 °C 30 s 57 °C 30 s 72 C 40 s 1§
M35 72 CHEAH 10 min - HE 3K 45717 48 Quantity One B {F4b
U &40 survivin 2571/ B-actin 545 JK (8 LU ABAE R L survivin
mRNA [ AHXT Ik
1.2.6 Western blot ¥ survivin 25 113635 7K TRg 4 41
¢ RIPA ZR ] B BUE A 1 Bradford B FIMEE —
HURPIN survivin Z2FTREDTIA K B-actin 4 CTHEFLRE JHHAR
ARG PR TR IRIEE 1 h )5 Btk ROk

ECL 8% B12 4 NIH Image Software 33 A b Y 5%
i Quantity One PGB A R R FE (L
1.2.7 TUNEL il 28 20 2340 i 94 12 R4 TUNEL Jz
PAG IR & U B4R AR BN SR RS R B AR
HF LR 200 AR THE 1 000 SR BHMEAN I K LA
SRR BN I A TR A Al
1.3 “%itsa®

BAELL v x5 FIR W SPSS 17. 0 Geit 3k #4740 B 4K

TEPIPR LR ¢ Ky 202 22 [6) LA T 22404

2 HR

2.1 siRNA 382 RABJ% & T B ARG R AR89 % om
TESHAYT AT 8 LR B MR K/ PR S 10 d ek
—5 B RERN RS 10 FIARIT TR BEE W AYZER A
JEERE A 19 K 54 ITEH 2 JHIR 2 Mg B2 R 5 28
F A BHMEAFE2NFCDEF G HZ P<0.05 i
AB# K CDEFGHYUZHZERLLE I -EL P>
0.05 W2 JETZWAbE M5 18 K Abs T4 #1 UK
HR AL LA B4EC D E F G H 41 ppg (R FH Y
ETEN
2.2 siRNA s} R A B & A #1798 survivin mRNA & ik
KLU 4 Z RNA S5 28 1% Ble s s vk 45 5 0
iR 288 18S 5S (3 LT TSN Aot EE T
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£2 EEMNEI0XEAAREBASARREERMEEREL nm’ n=5 rzs
205 10 d 13 d 16 d 19d 22d 25 d 28 d
A 81.45 +8.61 220.28 +35.07 236. 46 +24.90 281.84 +24.91 515.36 +17.03 590. 17 +35.88 675.55 +83.23
B 80.18 +4.67 225.82 £15.92 238.43 +16.92 284.84 +14.06 506. 14 +11.39 591.49 +27. 12 660. 69 +76.95
C 81.81 £5.30 234.64 +13.60 243.60 +13.99 610.42 £75.47% 793.00 £74.47%>  1451.34 +91.45%>  1942.95 +249. 412
D 75.26 £3.99 225.14 +13.86 236.88 +16.38 614.15+89.71%>  800.37 £75.78%>  1460.36 +115.08%> 2111.23 +243.382
E 76.22 +3.48 217.45 £9.67 236.45 +10. 63 617.97 £69.42°>  807.72 +54.45%>  1473.85 +98.72°>  2175.17 +315.69%
F 78.49 +5.60 239.67 £9.46 254.36 £12.91 607.79 £79.45%  803.55 £62.952>  1507.67 +69. 112> 2041.72 +236.50
G 80.03 +4.38 233.58 +15.69 248.95 £15.92 632.34 £60.21% 821.45 £58.12°0  1528.67 £103. 142> 1977.16 +324. 242>
H 81.30 £2.58 230.70 +18. 89 252.09 +13.83 615.24 +75.21°>  810.11 £77.92°>  1542.30 +118.09%" 2127.50 +306. 00>

aP<0.05 5 A#aké b P<0.05 5 B ki

D260 D280 1D 260 /D 280 IFE1.9~2.0 i
BIHEE A AL 4T RNA {14 58 3% A 4l B nT DA A2 J5 L SE 06 ok

25 RT-PCR ¥ #/5 7T I, B-actin 93 5 BeR/N g 587 bp 4541 H
kSR G AR A 4 survivin/ B-actin JKFE(EV(E 0.424 5
0.0432 B4l 0.4675+0.0439 WIEET C 0.676 6 +
0.1731 D 0.691 7 +£0.080 6 E 0.812 0 +0.107 6

F 0.6844+0.0949 G 0.6940=+0.0693 H#l 0.7229 =
0.7260 P<0.05 iiA BHZEMCDEF G HHAZN

TGit#E Y P>0.05  WE1
M 1 2 3 4 5 6 7 8
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mRNA FixHFEL
2.3 siRNA x#E R ALK S AZ ARG survivin & 8§ &AW

A

A 4] survivin/ B-actin JKEEALIE 0.056 1+0.0325 B4

4 v
§ AN
i""d.#*

F

0.1280 £0.042 7 BIE/NF C 0.359 3 +0.048 5
D 0.3909+0.080 0 E 0.417 4+0.0830 F 0.432 8 =
0.0596 G 0.3855+0.0939 HZ 0.444 1 +0.020 7

P<0.05 TMABHZELKLCDEFGHHZEZERT
GiitEE Y P>0.05  BLE 2

1 2 3 4 5 6 7 8

«—B-actin

1~8 A~H
E 2 Western blot # il & 0% BB M i 51 RNAI FAEBALR
survivin EARIEH L

2.4 siRNA 3R RAK A AL 89 % e
TUNEL [ N J& e %6 FH A 200 4 i A 12 2 1
B AME AN BN Jodn e A7 28 . A 0
BRI A 40.97£5.47 % B4 38.62+3.35 %
BHEBEMAT I EHE T C 10.76£1.50 % D 11.26 +
1.87 % E 10.67+3.16 % F 11.17+1.76 % G
11.20+3.38 % H4 10.96+2.47 % P<0.01 i
ABHZHKCDEF G HHZMREFESEIHHEL P>
0.01  UWLIA3

2

A~H A~H%4
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TUNEL x400
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B9 2 WA PR ANEL UL A S R HOR YT LA
FARVIER N T 53X 25 W30 5 i 000 7747 ok — 2 19 1N
ME D WA ARG PR BV R 2 HAOR
B PRI RAEYNAIT I — Rl T AR SR X LA
ST A L FEAT 5  28  F8A Y 9 A it)  v IGGSEH  R
AR FE s RS T — R A E °7

survivin JE=IE 4 RIS P T I HI T AT A
Ptk 1725 1 RBTILFIA WA MG+ e
i i BRIV SE AN RN TR E LR b iy
anp * " swrvivin 3853 —Fp BIR AR #E R 7 X5
caspase-3 Fll caspase-7 FHLEE M 23 ADP 1% 8
4 poly ADP-ribose-polymerase PARP Z4f# M M4
T P I R A 2 B T 2 4 R ot A
R X & KB FRREEREA T Wik
survivin € 28 A IR FE VAT TARA M (8 B HE A

ARSI EEY 2 2H survivin 7R S AUE RNA
REA A BSR4 K SR ] RT-PCR &3
MAEST RNA TH259 A survivinl siRNA + J§ IR +
#fi RPMI1640 B survivin2 siRNA + g i & + 4l
RPMI1640 J5 HE survivin mRNA 2R T EABLH sur-
vivin mRNA {3#5423815 K1 % Western blot [5]E
Kl 3] 75 RNA TAR25%) A survivinl siRNA + JI§
JER + 4fi RPMI1640 B survivin2 siRNA + JEJHIA +
afi RPMI1640 J5 HEE survivin 3B 1 F I 5 mRNA %
A A PR HAE AR LSS B2 R
TUNEL % #7581 RNA F4025%) A survivinl siRNA +
HBR + 4l RPMI1640 B swroiwin2 siRNA + 854 +
4fi RPMI1640 J5 JibJed 41 2L 20 M R T35 in oAt 28
MRS T B3 28 B A5 R swrvivinl
siRNA survivin2 siRNA T30 swrvivin 38315 3R 82 0 5
R AR AL PIE LTS D survivinl
siRNA + 2fi RPMI1640 E survivin2 siRNA + #4fi RPMI
1640 G JRFI{K + 2l RPMI1640 A2 fl il & Jis 2 41
survivin &35 5 PRAMNE Y75 EE N8 B AR 1 46 RPMI1640
—3 W3k — 2 U8B swrvivinl siRNA  survivin2 siRNA
T survivin FE35

FATHE K B RNAL Al AEAR SN 786-0 41 sur-
vivin JEPR A SEMIDHIANMOIE A ¢ S AR AR N
TEEH FRATE S R AR B O RNAL R AR
FEIE R i — 5T RNAL FEAR N X RS AR survivin 4f
MIRIE AHMIE T S A K 5 ASSEgR h RNA
T 259 survivinl siRNA survivin2 siRNA Xf 5 958 2H 21
survivin FEIRYIAMGEIVER IF AT 55 B 98 far 76 /N B
I 240 B T A e A RS2 A T B 2 At o) R

HICAER B C4ESE swrowin siRNA T g 7E
M ABER AR Z2 0T 98 TAE R E i — 20 500 a0 sur-
vivin siRNA RN REBE~: I8 AT B B 3 ) 55

25 L @R N AR IR survivin Sy HE
K7 RNA1 Bede SR survivin 193835 8 UL survivin
R ELDR 0 B R EE AT BUE 1 R AT R IR A
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