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Abstract

AIM: To explore the mechanisms by which sur-
vivin regulates apoptosis-related signaling in
human cholangiocarcinoma cells.

METHODS: SiRNA targeting the survivin gene
and control siRNA were constructed and trans-
fected into human cholangiocarcinoma cell line
QBC939. The knockdown of survivin expression
in QBC939 cells was confirmed by Western blot.
Apoptosis rate was evaluated by flow cytom-
etry. Capase-3 activity was determined using
a commercial kit, and expression of caspase-3,
caspase-9 and procaspase-9 in QBC939 cells was
detected by Western blot.

RESULTS: Transfection of siRNA targeting the

survivin gene significantly inhibited survivin
expression in QBC939 cells (P < 0.05). Inhibition
of survivin significantly increased apoptosis rate
(18.9% + 2.3%, P < 0.05) and caspase-3 activity
(0.83 £ 0.15, P < 0.01), up-regulated the expres-
sion of caspase-3 and caspase-9 (both P < 0.05),
and down-regulated the expression of procas-
pase-9 (P < 0.05) in QBC939 cells. No significant
differences were observed in the above param-
eters between non-transfected QBC939 cells and
cells transfected with control siRNA (all P > 0.05).

CONCLUSION: Survivin inhibits apoptosis of
cholangiocarcinoma cells possibly by inhibiting
caspase-3 and caspase-9 activities through acti-
vating procaspase-9.

Key Words: Survivin gene; Apoptosis; Cholangi-
ocarcinoma cells

Lu X, Xiao XB. Investigation of mechanisms underlying
inhibition of apoptosis-related signaling by survivin in
human cholangiocarcinoma cells. Shijie Huaren Xiaohua
Zazhi 2012; 20(8): 644-648

5%
B 3E it Survivindk B 3+ A2 & 5% 48 i8]
A% 5 3B 286498 T AU,

Fik: M4 atSurvivindk B #9siRN A fe st
HsiRNA, 5 5|4 FQBCI3IOANL & 5 2m e,
Western blot#2siRNA % 28 i.Survivin#g Tk
R gk f oA R R dm AL, BB M
FeWestern blot#i] - Bl Survivink iz K & T,
QBC939%m e ¢y A TR 25, caspase-349 & Ffe
caspase-3, caspase-9 % procaspase-98 T4z 5 &

T8y RIA.

£ R: siRNA-Survivin 2 & # 4 Survivinfe
QB(C939%a fitL 44 & A (P<0.05). Survivin& ik
Bl G, QBCI39%4m i A =9 2.3 Am(18.9% +
2.3%, P<0.05), caspase-37&14 2 &7+ %(0.83
+0.15, P<0.01), caspase-3f=caspase-9 & ik
A 2 _E3A(P<0.05), mprocaspase-9&k ik FAK
(P<0.05). 4% 3 An 5 4 33 BBSIRNA 4 QBC939
wmfe bR T R F M £ F(P>0.05).

www.wjgnet.com



P, F. Surviviniy AREEIR AR B CAEXESIERS

BUEFEHE)

645

25t Survivink I i@ i3 42 #t procaspase-949 &
AL VA E caspase-3Frcaspase-9 49 8 & A 3
) R R LR R T

&R SurvivinEE [ ; 1T JRE R LNAE

O, BETKE. Surviviny AIBEBAIRBTABXIESEIBEE
Famml. BFRENBHZE 2012; 20(8): 644-648
http://www.wjgnet.com/1009-3079/20/644.asp

0 31

JNRAE 2 — AP bR A VR TT (AR TR
ST VEABUR T ) R AR ZE R o, R
Az R FEIHLHIEAS 23 #5102 Survivindk K 2
B R IR E T e R PR S e b, He
P00 R TG R R A R R B AT
BRI Survivind AL I A0 b B S DL
FERA, HHRIRRES B UK. 2
SurvivinE PRI/ IR R AN R e AN
fifs. HATHEIEIA A Survivinil i B HE T2
RN $caspase-3 Fllcaspase-9 ) i 4 BEL KT 21 i 7
TR FERY. AWFFEE L siRNA TP Survivindk K]
T JFAE g 2 L o (14 38, 0 ) 0] JIH 87 4
PHT IR AL,

1 MRRSE

1.1 A4 QBCO39H A i 41 e & rh v i B= 5t T
G4 IS, Survivin, caspase-3, caspase-9
Miprocaspase-9HPi N ve fE—PHiH HSanta
Cruz Biotechnology /s 7] (USA); B-actinf i \
0 [ — BT SR N B ok A A AR L T A
TEWAQ LA R /AT -G & L3 % 1) 20 Y-8 7 Wi
I F Pierce/A wl; caspase-33& M & - £ W H
Clontech’/A @] (USA); Annexin V-FITCH 146
IR G A P AR A F]; sIRNAE G4k 7
& A XS AR AR A,

12 Fix

1.2.1 siRNA#& M2 & m i st 4 Survivindk
KcDNAF4 H: 5'-“GGACCACCGCATCTC-
TACATTCAAGAGATGTAGAGATGCGGTG-
GTCC-3'. HsiRNAFEFHIA: 5'-AAGGAC-
CACCGCATCTCTACA-3". FAMEX} I siRNA
A BERLFA: 5-AAGCTTCATAAGGCG-
CATAGC-3', siRNAB TS AU BHT I 7T 45
B B siRN A R T 25 AR PR A
H] A Ak, R QB CO3NH A i 4l My 124 4L AR
W, FiE K 230%-50%0 5 I, siRN AR Gk |

www. wjgnet.com

bt AN E M BAR A F]siRN ARG G 5 £ it
15 EAT.
1.2.2 s A =4#m: QBC93941 i, QBC939/
siRNA(-)4H s F1IQBC939/siRN A (+)4H g 4% b T
100 mLIFFIES, Fra i E K B AEL N
80%(1 X 10V, Bt a4 e, I S i mN 7
I35 R 56 A RE IR FE L1l O BRI FT 456 40 g
JiBE 500 r/min.005 minfTEGN M, W3 L,
HPBSYEZ A M2k, 580 B # Annexin V
FITCYH TR A & Ul i 153474548, Al X
A L ASCE 53 B 48 B T K
1.2.3 fmhfcaspase-37& M T QBC9394H i .
QBC939/siRNA(-) 4 fs FIQBCI39/siRN A(+)41 fid
FERT-100 mLEFFRI T, Fr i i A K 28 il 5
2 080%(1 X 10, AL L. gl Ea T
50 pLTvK 4N AR 22 ph, UK ESFE 10 min,
L2413 000 r/min 4 ‘C 20210 min, W& FHERE
FUK LEpE A, JG8:0 Wik caspase-3 i PEl i ik
GV AT, feJm RS OGN 2405 nm AL
PR RN G
1.2.4 Western blot#&#]: LLUKPBS /3 ¥EQBC939
. QBC9I39/siRNA(-)ZH i FIQBC939/siR-
NA(H)A 27, BB 40 M5 o\ 8 1 22
R E AR, VKRS min)s, 13 000 r/min 4 C &L
10 min, 04 B3, EEE RS, 30 pg/fL B, &£
10%SDS-PAGEHIK G HEH 2NCIE I, 5%/
RE @ik B by 43 BT & 1 000 Survivin, cas-
pase-3, caspase-9fllprocaspase-9 L Pr A i fE—
P4 CHFE LA, AN —PraEdliF &1 b, ECL
Bt AbIR K] SPSSI2.08 g it 5)
T, 4 Llmean+SD& IR, 4 IRHd: LSR5
ZEGMRT. P<O.0SHE N I BATGevh 2455 L.

2 BR

2.1 siRNA#p) 2% 9% 2 Survivink B &8 A
WL R AT X Survivindd K fFsiRN A i Dh 4%
FQBCO3IHE A ML f5, 4 Western-blotilF 5K
Surviving [ A R EAE S A . B %
PR 2 o0 AL 439024 0.225 £0.028, 0.590
+0.043, 0.581+0.023. 4 4tsiRNA-Survivinff]
QBC39HE & 4l I Survivindk [ #3555 B kXt
FRAH 2 0 BRALAR B B 2 98D (P<0.05, 1),
2.2 Survivink B 74 2 & K 20 B8 — K
gl A B T4 Annexin V-FITCHIPI
P IQBCI3941 fil. QBC939/siRNA(-)4H i

W4 £ BE

HAHRE LA
Survivink B £ 2
B e P 2L
BEikkA, BA
REREEBE
FREAR K.



646 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFALAMLZAG  20120E38180 55205 s
:j‘]ﬁrﬁ E 1.0 b
B % iE F siR- . 09 -
NAF A Eaph  oUvin #og |
# A Survivinx} iz H—Fﬂ 0.7
0 49 4 601 Z o6
S0 H 4R 7 A - osl
#.OBAEASE  pactn & 04l
A AR E Lk ]~
@03
1 2 3 © 0.2 -
0.1+

1 SiRNAXISurvivinZ2 B RIS, 1: QBCI394mH; 2:

QBCY39/silence(—)4Hifi; 3: QBCY39/silence(+) ZHifi.

A 10

10°

10?

PI

10

100 e
10° 10 10? 10° 10*
B 10°

10°

10

PI

10

10°

c 10

10°

10°

PI

10

100 " i
10° 10! 10? 10° 10*
Annexin V-FITC

B 2
QBCY39/silence(—)4HifIEl; C: QBCY39/silence(+) M.

FMQBCY39/siRNA(+) I T- /KT, 455 BoR:

QBC939/silence(+)H 141 f I B £ (18.9% +

MEBTRANRNMEE. A QBCI394HE; B:

QBC939 QBCY39/siRNA(-) QBCI39/SiRNA(+)

B 3 caspase-3TEZLWATFETLETSE. 'P<0.01 vs
HoAthzH.

2.3%), 5QBCI3OHI(3.4% +0.9%) FIQBCI3IY/
silence(-)4H ff1(3.9% & 1.0%) A tb, 255 HAT W2
PEP<0.01, E2).

2.3 Survivink B 47 28 fcaspase-375 14 41 fiilcas-
pase-37H PEI & i 7RQBC939MIQBC939/silence(-)
AW (A VEBK(0.39£0.11 vs 0.41£0.13),
W3 2 (A 0 25 1 22 5 (P>0.05); T % YtsiRNA-
Survivin(fQBC9394M i A {4 51(0.83+0.15),
50 R AR LU AT k25 22 57 (P<0.01, [E13).

2.4 #pdlSurvivink B &AL ie 8 A KA 5 4
T Western blotfJli{5 5 7 -caspase-3. procas-
pase-9filicaspase-9% 1)K IA W 7R: caspase-3.
caspase-9. procaspase-9 A{H/EQBC3941 il
QBC939/siRNA(-). QBC939/siRNA(+)5 5l A
0.201£0.014, 0.297£0.015, 0.782£0.021; 0.215
+0.013, 0.289£0.009, 0.791£+0.081; 1.386 %
0.112, 0.89240.043, 0.281£0.011. QBC939/siR-
NA(H)41 g Hcaspase-3 . caspase-9F Ik xS 20
HH & 38 1 (P<0.01), Tfiiprocaspase-97¢ ik HH i B
(P<0.05, K4).

3 e
R R A — R 2 R ZHB. KA
VEF R AR Ak, 40 M T e R R ik
PP E S T T2 il B arirsr
JIe e 2 e ) T S s DL ) v A R T S A
AN A T, REREHLAA G2 RGN IR 41 L PR
IRNE BRI, SR b, T3 )
(RIS A87 R R 38 i 25 g £ A ),
Survivinsz 19974F KB T- #0185 1 (in-
hihibitor of apoptosis protein, IAPs)Z & 11—
0B T A 3 T R 00 o PR 4 R
R 3k e 4 s 1. E R 9 R IR o
Survivin®FZEWH E&ETIEWAL, IS5 TH
I R AR R R, AR SurvivingE A

www. wjgnet.com



PHf, . Survivind A IBEEABRE T X IESEREEWERNH 647
R H U Survivin S B e dk4. ;\gﬁﬁfg
. . % & A siR-
p34cde2 A TLAR FH LI T- (% 5 4 SIBE™). Sur- N aT448 400 =
caspase-3 vivinflOBE I S WAL edkadii fy, 7 Senvivin AT
B P
FCAK2/CyclinB#E FIRbIERAL LUS SN see B AU,
K # J > QHAM ED ﬁ%ﬁ%'f‘?‘:—'ﬁ,%
caspase- NAKJAI, InPRG1— SR, R ffip21 )\ e

procaspase-9

B-actin

—_
N
w

4 caspase-3. caspase-9. procaspase-9F/HRIKLT
6. 1: QBCY39ZHE; 2: QBCI39/silence(—) 4l 3: QBCY39/
silence(-*-)f/ﬁflﬁ@,.

LR R A DI LT A B A 2,

Caspases & —MRESPE I It 2R i X
T, JFLTE P 0 PR P R T T I R e DG B ) B
A2 P Hopcaspase-3) 12 /0 Aii T 2R A1)
S, 2 2 PO T B T B RN,
O T, FLBRAR TR IS M Y. Caspase-3
WA S DR A 7 XA T 90— 28, AT B
HEAMBRLK RS, N ARz B, 12
BT AME R . DR % caspase B 11 28 K
IS (I 5 54 P R T R, sebs b
VFZ P T AU A Bicaspasestif P EH],
InSurvivin™. 7EASG T AT, QBCI394
=2 iASurvivin, Micaspase-3 I ACFARAR,
XA ) T NEAE o 20 BB O 1, AR PR
T, (R RE R A . T /ESIRNA-Survivinfh
)i, caspase-33G PEK T B T 5, X5 AR
W5 R I Survivin B A7 fllHillcaspase-33 4 [ D g
&8N, XS5 R WIEQBCI3941 iy h ik
(Fcaspase-3 3 ELULIH ML XAFATE, Hidlicas-
pase-3MRIEA L LA FI T, LLsiRNAPLE Sur-
vivindk [ 1 k1] PS5 Bcaspase-3 [0S, Wik
[fcaspase-3 F K IFEHA-FAMB T EH. X—
25 RS R TEQBCO3NHE i 4l i caspase-3 1
RIE IR AL T SurvivinffZRIEFTEL, YL
siRNA-Survivini% $QBCI394 i & A= i T-id
FEH, caspase-3 TG AL T — AN BRI IR P IR,

SRS urvivindf il e 40 8 T A5 5 4%
Sl g R A AL, AR Survivind]
e il DL 24 foke dm an o e 1
— e I A T ZOR N #s caspase-3F11
caspase-7 R P B T 25 el R 385075 3 0 4 M 9 1

www.wjgnet.com

cdka IR H >R I 2 A B e ki Ak Hprocaspase-3
e A, Tiflcaspase-3 NG, BH W Zepkifk
TN M £ 3 e A T 4 B 0 0. Wall 5
FER B Survivins i ] & H#Ep34cde-Cyclin Bl
A 225y Z4 IR A), Survivinfdi 21k J5 5 caspase-9
RGN LTS, FEWTcaspase-OfK i i 40 iy
T AR5 HInr WL, Survivini] e 40 i
FTZIINUEREANE 2. ATFFURI, 71EQBCI394H
e caspase-9Fflicaspase-3 1R IEFIHPEK TPy
RIS, IXAT T IE A e A0 Pk R T, AERRRL
(RSB VP, (23 I IRE 1) R AR IR e A Y.
sSIRNA#If|Survivin& ik J5, —L40F 540 TR«
IR, KD Eprocaspase-9FRIANH /D,
IMicaspase-9flicaspase-33IAIE . H LEAEMN, 4
HilSurvivinff) 15 T Eprocaspase- 9K A /D, 1M
caspase-9KIAIG N, B EGprocaspase-3/7/E
caspase-3, B 5 iiGicaspaseZl ik, T 204N g
T2 BFFCIA I Survivind il e 40 B g s 5
16 I < — &l HEprocaspase-9 ¥4 1
FH 1F-caspase-3Flicaspase-9 I3, il e 4i i
[P

AHFFEHIA 8 B T Surviving i H 8 41 i
T IIAHOAE 520 72, B T Survivini T
FEI o] BeAE L, SR ARBE5E 5T & 15
S FAMR, SurvivindPETAE 516 ST E

4 SENE
1 Friman S. Cholangiocarcinoma--current treatment

options. Scand ] Surg 2011; 100: 30-34

2 Charbel H, Al-Kawas FH. Cholangiocarcinoma:
epidemiology, risk factors, pathogenesis, and diag-
nosis. Curr Gastroenterol Rep 2011; 13: 182-187

3 Varfolomeev E, Vucic D. Inhibitor of apoptosis pro-
teins: fascinating biology leads to attractive tumor
therapeutic targets. Future Oncol 2011; 7: 633-648

4 fEwang, SOPX, FRNE, RAY, Wik, BEE.
SurvivinZE N ImRNATEIREfFHHIFARTE L. 1F
FRR RS AR (B2 R) 2007; 36: 199-201

5 Olie RA, Simodes-Wiist AP, Baumann B, Leech SH,
Fabbro D, Stahel RA, Zangemeister-Wittke U. A
novel antisense oligonucleotide targeting survivin
expression induces apoptosis and sensitizes lung
cancer cells to chemotherapy. Cancer Res 2000; 60:
2805-2809

6 Baratchi S, Kanwar RK, Kanwar JR. Novel survivin
mutant protects differentiated SK-N-SH human

T Survivingk B &
5 e 5 m e
WFEITH, AR
R A AL
B REETEY
ELEF 0



648

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

R ) OBIEAYE  20128E3318H 55205 55841

10

11

12

13

14

15

16

17

18

19

20

21

neuroblastoma cells from activated T-cell neurotox-
icity. ] Neuroimmunol 2011; 233: 18-28

P, SIZE, TKE, BRazi, ¥RE. HERISurvivinfy
siRN A AT ZRIEAE A OS2, e A THML
7% 2004; 12: 1534-1538

Kimmelman AC. The dynamic nature of autophagy
in cancer. Genes Dev 2011; 25: 1999-2010

LiG, Xiao Z, Liu ], Li C, Li F, Chen Z. Cancer: a pro-
teomic disease. Sci China Life Sci 2011; 54: 403-408
Kelly GL, Strasser A. The essential role of evasion
from cell death in cancer. Adv Cancer Res 2011; 111:
39-96

Plati J, Bucur O, Khosravi-Far R. Apoptotic cell sig-
naling in cancer progression and therapy. Integr Biol
(Camb) 2011; 3: 279-296

Llambi F, Green DR. Apoptosis and oncogenesis:
give and take in the BCL-2 family. Curr Opin Genet
Dev 2011; 21: 12-20

Lheureux S, Le Moulec S. [Molecules involved in
apoptosis regulation as therapeutic targets in oncol-
ogy]. Bull Cancer 2011; 98: 1029-1036

LaCasse EC, Baird S, Korneluk RG, MacKenzie AE.
The inhibitors of apoptosis (IAPs) and their emerg-
ing role in cancer. Oncogene 1998; 17: 3247-3259
Erenpreisa ], Cragg MS. Cancer: a matter of life
cycle? Cell Biol Int 2007; 31: 1507-1510

Green DR, Evan GI. A matter of life and death. Can-
cer Cell 2002; 1: 19-30

Sela B. [Survivin: anti-apoptosis protein and a prog-
nostic marker for tumor progression and recur-
rence]. Harefuah 2002; 141: 103-107, 123

Chiou SK, Jones MK, Tarnawski AS. Survivin -
an anti-apoptosis protein: its biological roles and
implications for cancer and beyond. Med Sci Monit
2003; 9: P125-P129

Qin XL, Xue HZ, Wang ZR, Liu HS, Zhou HB,
Ma W. [Expression of Survivin protein in extra-
hepatic cholangiocarcinoma and its relationship
with the prognosis]. Zhonghua Waike Zazhi 2009; 47:
1852-1856

Altieri DC. Survivin and IAP proteins in cell-death
mechanisms. Biochem | 2010; 430: 199-205

Strasser A, Cory S, Adams JM. Deciphering the
rules of programmed cell death to improve therapy

22

23

24

25

26

27

28

29

30

31

of cancer and other diseases. EMBO ] 2011; 30:
3667-3683

Raff M. Cell suicide for beginners. Nature 1998; 396:
119-122

Takeda K, Naguro I, Nishitoh H, Matsuzawa A,
Ichijo H. Apoptosis signaling kinases: from stress
response to health outcomes. Antioxid Redox Signal
2011; 15: 719-761

Enari M, Talanian RV, Wong WW, Nagata S. Se-
quential activation of ICE-like and CPP32-like pro-
teases during Fas-mediated apoptosis. Nature 1996;
380: 723-726

Suzuki A, Ito T, Kawano H, Hayashida M, Haya-
saki Y, Tsutomi Y, Akahane K, Nakano T, Miura M,
Shiraki K. Survivin initiates procaspase 3/p21 com-
plex formation as a result of interaction with Cdk4
to resist Fas-mediated cell death. Oncogene 2000; 19:
1346-1353

Kebbell MR, Giles DC. Some experimental influ-
ences of lawyers' complicated questions on eyewit-
ness confidence and accuracy. | Psychol 2000; 134:
129-139

Mesri M, Wall NR, Li J, Kim RW, Altieri DC. Cancer
gene therapy using a survivin mutant adenovirus. |
Clin Invest 2001; 108: 981-990

Cladis FP, Litman RS. Transient cardiovascular
toxicity with unintentional intravascular injection
of 3% 2-chloroprocaine in a 2-month-old infant. An-
esthesiology 2004; 100: 181-183

Wittmann S, Bali P, Donapaty S, Nimmanapalli R,
Guo F, Yamaguchi H, Huang M, Jove R, Wang HG,
Bhalla K. Flavopiridol down-regulates antiapoptot-
ic proteins and sensitizes human breast cancer cells
to epothilone B-induced apoptosis. Cancer Res 2003;
63: 93-99

O'Connor DS, Grossman D, Plescia J, Li F, Zhang
H, Villa A, Tognin S, Marchisio PC, Altieri DC.
Regulation of apoptosis at cell division by p34cdc2
phosphorylation of survivin. Proc Natl Acad Sci USA
2000; 97: 13103-13107

Wall NR, O'Connor DS, Plescia J, Pommier Y, Alt-
ieri DC. Suppression of survivin phosphorylation
on Thr34 by flavopiridol enhances tumor cell apop-
tosis. Cancer Res 2003; 63: 230-235

www. wjgnet.com



