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Construction of adenovector expressing small hairpin RNA targeting Bcl-XL and
its anti-tumor effect
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ation & Training Center of Airforce in Hangzhou, Hangzhou 310013, Zhejiang, China; 2. Department of Colorectal Sur-
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[ Abstract ]  Objective: To construct the adenovector expressing small hairpin RNA targeting Bcl-XL ( Ad/Bel-XL
shRNA ), and evaluate its anti-tumor effect. Methods: Firstly, Ad/Bcl-XL shRNA was constructed and purified. Then the
protein level of Bel-XL and survival of colon cancer cells after the treatment of Ad/Bcl-XL shRNA were determined by West-
ern blotting and MTT assay, respectively. Furthermore, the activation of apoptotic signaling was also detected by Western
blotting assay. Finally, the anticancer effect of Ad/Bcl-XL shRNA in vivo was confirmed in the subcutaneous tumor model
derived from DLDI cells in nude mice. Results: Ad/Bcl-XL shRNA was constructed and purified successfully. It obviously
down-regulated the Bcl-XL protein and significantly inhibited the growth of DLD1 cells ( 1 000 MOI and 2 000 MOI Ad/Bcl-
XL shRNA group was ( MOI =1 000: [ 60.6 +4.8 1% vs [ 37.3 £6.9 1%, 100% ; MOl =2 000: [ 99.0 2.6 % us
[99.0+2.1]%, 100% P <0.01 ), but had no obvious toxicity on normal human fibroblasts. Western blotting results dem-
onstrated that the apoptotic signal molecules including caspase-9, caspase-3, and PARP were obviously activated after the
treatment with Ad/Bel-XL shRNA. In vivo, it also dramatically suppressed the growth of subcutaneous tumors derived from
DLD1 cells in nude mice ( eg.29th day Ad/Bcl-XL shRNA group was [250.1 +185.7 ] vs Ad/GFP [ 880.0 +286.1 ],PBS
[911.0+389.1 ] mm’,P <0.01). Conclusion: Ad/Bcl-XL shRNA can down-regulate the expression of Bel-XL and inhibit
the growth of colon cancer cells in vivo and in vitro, suggesting that it may be a new strategy to treat the colon carcinoma.
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IR (1) 2 A A S el g 40 B X O T HE T
B, [RIAT 20 B T AL ) S R B R R T O T
1) 2L SR R 2 — , DRI s i A2 e 400 e Xt A 1
AR X TR ia T B R E L. Bel2 K
WEAEAT-F R G mEANEA . 4
W1 Bel-XL & Bel-2 R &5 e m P i - &
923 B4 Bel-XL B9 RNA T 31645 A 7 vl
BEELA G w8 00 I A I, S A S PR A
RNA T4 #9550 R B #2252 3] siRNA( small interfering
RNA TER N RE EPE siRNA #5519 20 408 Sk DA
Je siRNA 76 i 40 M b i SRCR I, 32
DNA i S /N % J¢ RNA( small hairpin RNA , shR-
NA RN siRNA PRS0 M, HEAE DNA Ok H
TR AT AEAE B e R I 7S G 75 i 0% 15 i
AN sk s S E A SR R, AR 9T R
PEE A Y Bel-XL siRNA J¥51), #4 8 350 [m) Bel-XL
JNK & RNA( Bel-XL shRNA ) 89 I i R 24K ( Ad/
Bel-XL shRNA ), I3 i — & 51 i F 58 2k B ik Ad/
Bel-XL shRNA 7EA P S 47T 1 H

1 R

1.1 £Z3XA 5 Z3M4

HRAFIR Bel-XL sense ( 3'-GGAGATGCAGG-
TATTGGTGGTA CGTAGGCACCAATACCTGCATCTC-
CCTTTTTG-5" ). Bel-XL Eco ( 3'-AATTCAAAAAGG-
GAGATGCAGGTATTGGTGCCTACGTACCACCAATAC
CTGCATCTCC-5" ) & Bel-XL #1 GAPDH 51413 h
A T A TR AR AR A Mo Bel-XL F1 GAP-
DH 314 F 5 vector NTI 7.0 5143531
Bel-XL( 211 bp ): % 5'-GTGAATGGAGCCACT-
GCGCA-3', F i 5'-CCCCATCCCGGAAGAGTTCA-
3"; GAPDH( 500 bp ): % 5'-ACCACAGTCCATGC-
CATCAC-3", F % 5'-TCCACCACCCTGTTGCTGTA-
3', JEKL pBaBe/U6 Al p AElsplA i 3€E M. D.
Anderson J8 E H 0 IR K 2 B2 20 T 40 IR 7
Ad/GFP FLR 025 4 i 293 41AEK A Wil & 49
IRITE AL, NG E A AR DLD1 ok 1 L
AR AIE TR T , N IE & AR 4E 4 (. normal human
fibroblast, NHFB ) F ATCC A F] . %Pt A Bel-XL,
Bax . caspase-9 | caspase-3 HUIAIM H Santa Cruz A F],
FPT A PARP Hi/& ) B BD Bioscience 2 ), £ Kl
WA AT T4 S5 sh W s, 5256 sh W i vl IE S oy
SYXK( #7 )2004-0050
1.2 ik

NG5 i i ik DLD1 A1 NHFB LA K5 75 40 %%

293 ANLEH HLEE IR T & 10% I G 4 107
19 B2 M LA I 1 x YA Z P A R IR A W0 &b
DMEM }53%#,37 °C 5% CO, BILRAEE B 3746
BE3% o OGBS R 40 M S B R
1.3 Ad/Bel-XL shRNA #4484 # 2 Fo 440

B EAH B Bel-XL siRNA F¢ 41 % 3 5 v a4 &
JeLE K 1 DNA JFB° S O (8 & e v e 4 A
SnaBI BV &5 & M 25519 Bel-XL sense Fl Bel-
XL Eco, BA )5 5 i M4, 3 vt A EcoR T B§YI 1T,
JiUkL pBabe/ U6 Y625 Apa 1 BV, 445 klenow F Bl
Fgku, B EcoR T B§Y), 77415 R4 2/ DNA JF
§1| 344523 pBabe/U6/Bel-XL shRNA . 3l 1: 5% YL B 1E
pBabe/U6/Bcl-XL shRNA BEA % T # Bel-XL 1Y
Fik)g, ¥ pBabe/U6/Bcl-XL. shRNA FH BamH T Fl
Sal T f§ V543 20/l B~ 046 A p AELspl A, 15
#| Ad/Bel-XL shRNA Y ZE 8k

PR BN 5 42 Clal | Bot [F) 4 v
%293 40, 415 F] Ad/Bel-XL shRNA 24 i
SR 1T 96 FLAR VA BB B AR R, 1 IE AT PCR
B UEAS 2 Ak 9 2 Ok SRS FE 293 A
Braifl, 155) Ad/Bel-XL shRNA 956 2, 31l &
WREERTEEE . B AH R B 2L Ad/GEFP 1R iR
s FE AT R
1.4 Western blotting 4 DLD1 %& f& F Bel-XL &9
FikFe B TAE5 5 F 9 ER

FEab 35 ) DLD1 41 ffd FH ¥ PBS & U8 I IF7E
Laemmli’ S 24 fif V& %5 i, IS i 85 11, 10%  SDS-
PAGE /385, 5% % PVDF & b, 5% Bifg 15/
0.05% Tween20 ) PBS W2 M 1 h, il AKH B —47t
( S¥T N Bel-XL, Bax . caspase-9 | caspase-3 HTAK Fl R,
PL PARP iR ) EHEMEE 1 h KL B, & 0.05%
Tween20 [ PBS YL 3 UK, N A 4 HitRt Ak
Yl bR iC T R PUA B BT R BTAR ) EIRIEE 1
h, o) ECL 57 &b A A .
1.5 MTT i#m DLD1 F= NHFB 28 fitL64 38 74

# DLD1 =% NHFB 484 5 x 10° /LR T 96
LRGSR, Yk H e Ir s (1) [ 5 2 71 2 JER e 40
JiL, FE A R B[R] 5 24 .48 .72 5% 96 h )T 4 h, BEFLN
A MTT TAEW 20 pl/FLC AR E 5 mg/ml ), 4k
ZL3EFE 4 h e, W E B3, BALINA 0.2 ml DMSO,
MI3E Dy 5 PBS HYHHEAFIE 28R 100% , HoAh2H
{14 240 LA 05 6 0 S Rb 32 D,/ PBS 4 Dy x 100%
R 3 AFATHL L IFER 3 IREEE,
1.6 #BERAArBAEA 69 & 5 R I8 7

DAL R 27 B2 2 Bt 2l Wy S 36 O I A G E Ry
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f85  7e 5 HAR A I B2 R 4 5 x 10° /> DLDI1
M, 24 5 T R O H E AR K 3 ~5 mm B,
i H Ad/Bel-XL shRNA #4734 97, [RIEFLL Ad/GFP
VB 2 AR it B, PBS AE b 25 H X . Ad/Bel-XL
shRNA e N VEST 1 /3 d, BIR 3 x 10" % 3
B, 3 W B2 d I R RN R A
o AR V=1/2 axb*(a NRKRER, b NR/NE
7)o MK EEHA 1.5 em BHASE/NR .
1.7 %itsam

SEHELE LA x + s RO, AN [R) 41 B] A 445 L i 1o
StatSoft e it # T #E4T ANOVA #5543 #r, P < 0. 05
o P<0.01 FREFAGIHE L,

2 & B

2.1 Ad/Bcl-XL shRNA #4 %, 25 # 32 Fo 254K

IR T A BRREE Ad/Bel-XL shRNA( &
1) ARG FE e Ay 1, s s kAT alifb. &
K6 0975 5976 4 4. 26 x 10 VP/ml .

Bcl-XL shRNA+Terminal signal

U6 . WY
& ‘ D
< /(5-GGAGATGCAGGTATTGG |9
/| TGGTACHGTAGGCACCAATA | '\ \
" lcergearcrecetTTTigss) (),

Ad/Bcl-XL shRNA 1

Bl 1 Ad/Bcl-XL shRNA HI#
Fig.1 Construction of Ad/Bcl-XL shRNA

2.2 Ad/Bel-XL shRNA T8 T DLD1 %82 Bel-
XL #9 %A

8241 Ad/Bel-XL shRNA IR EE 5, 76 A
4519 DLD1 A s U 1 &% Bel-XL 2R35 i I8+
YERT . B 2843 %18 500.1 000 LXK 2 000 MOI 3 4>
F A9 Ad/Bel-XL shRNA JE&4e A 45 i 9% DLD1 41
1,72 h 5 WA 40, $2EL mRNA 47 RT-PCR Al
Bel-XL mRNA [JFEE M. 45500 K 2A ) BR,3 4
FIEIIREA R T Bel-XL fIFRik . #2385 H 1000 &
2 000 MOT FFp 542 iR T 8 Gs DLD1 4,72
h EWEEE T, UL Western blotting K Bel-XT, & A
By FRME . &5 BoR(E 2B ),1 000 K& 2 000 MOI
) Ad/Bcl-XL shRNA #IHEAH 20T I Bel-XL 8 1%

ik, M5 ILIEER Ad/GFP i 25 W6 28 1 1) ik %
AR, 555 K Ad/Bel-XL shRNA [
DURAE R A B R, AR kil 1 AR R
Bel-2 Z 5 B 51 %) Bax £ 11, 45 5L 7R Ad/Bel-XL
shRNA A2 5¢mm HZ3R( 8 2B ),

Ad/GFP Ad/Bcl-XL shRNA
Marker PBS 2000 500 1000 2000 Positive Negative

GAPDH
Bel-XL
B
Ad/GFP Ad/Bel-XL shRNA
PBS 1000 2000 1000 2000
» % [ Bel-XL

R e e B

-y

B 2 RT-PCR( A )71 Western blotting( B )&l
Ad/Bcl-XL shRNA T Bel-XL HFRi&
Fig.2 Expression of Bcl-XL down-regulated by Ad/Bcl-XL
shRNA detected by RT-PCR ( A ) and Western blotting ( B )

2.3 Ad/Becl-XL shRNA #f DLD1 Zm ffLég %45

MTT SE5 45 5 K 3A ) R, B 72 h 5, 5
PBS 41, Ad/GFP @4 #H kb, 1 000 MOI [ ( 60. 6 +
4.8 )% vs 100% (99.0 £2.6 )% JH12 000 MOI Ad/
Bel-XL shRNA[ (37.3 £6.9 )% vs 100% .( 99.0 =+
2.1)% ] fgs i E MM DLD1 413 A 34 5, I b %5
Ak B ] A S A A VR PN 2. 0T BR A 2
Ad/GFP WX DLD1 48l A= K oI B 52 i . 45 SRk
TR Ad/Bel-XL shRNA X 4% fizg Ja 20 B 400 1 4 1
BT TR S RSO, B 2 B A R, A
YEHAS 2o

it —2 05T & B, BIE ] 2 000 MOT #5711
YEFH 96 h, Ad/Bel-XL shRNA %t NHFB 475 J¢ W %L 1
PR, X NHFB A KA 05 Ad/GFP HH AL
(K 3B).
2.4 Ad/Bel-XL shRNA 2+ DLD1 Zm fe ¥ 8 =15 5
SF g ER

Western blotting 5 il 45 5 K 4 ) /R, £ Ad/
Bel-XL shRNA 43 72 h J5, DLD1 400+ caspase-
9 . caspase-3 N PARP #J8H & 7% 4k ; 1 PBS 5 Ad/
GFP Zb 3 W e A W B2 M 4 . 45 R AR, Ad/
Bel-XL shRNA I fig J2 38 2 175 5 40 i 0 72 8 43 45
9% DLD1 ZHf.,
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. 64 .
Bel-XL shRNA #EATHUMEIG Y. 42RO 5) R,
A o PBS 5513 K, Ad/GFP Ab ¥ 21 #f B RS AE 98 1R B>
B AJIGFP-500 O Ad/BCL-xI shRNA-500 (355.9 +177.4 ) mm’, PBS A-HH 20 M ( 364. 2 +
B AJ/GFP-1 000 B Ad/BCL-x] shRNA-1 000 5 .
@ Ad/GFP-2 000 W A d/BCL-xI ShRNA-2 000 125.1 ) mm’, 1 Ad/Bcl-XL shRNA 4b B 25 W
(96.8 +27.2) mm®, Bl B/NFPIXTHRZH( P <0.01 ),
S 100 . N
g HJF , Ad/Bel-XL shRNA — B i8R BB T8
?E 80 BRI A, 255 29 KIF, Ad/GFP 4b 3 2H 45 B
Z o6 TFRSAEIE /N M (880. 0 +£286. 1) mm’, PBS ZbHi]
2 40 (911.0 £389. 1 )mm®, ifii Ad/Bel-XL shRNA /b3
R 21 H(250.1+185.7 ) mm’,
O -
24 48 72 96 Lo —&—PBS
Time after treatment (t/h) — 1200 f —o—AdGFP
B E — A—Ad/Bel-XL shRNA
PBS = 1000
WAJ/GFP-500 O Ad/BCL-xI shRNA-500 2 800
EIAJ/GFP-1 000 [ Ad/BCL-xI shRNA-1 000 =
120 - BAdGFP-2 000 O Ad/BCL-xI shRNA-2 000 g 600 |
g L
100 I g o
_ 200
S 80t ; LA A AATT
E 0 1 3591113 151719212325 2729 31
Ttg 60 1 Time after treatment (¢/d)
B o40f
E 5 Ad/Bcl-XL shRNA #IHI#RER DLD1 4iER BRI EK
iﬁ 20 Fig.5 Ad/Bcl-XL shRNA suppressed growth
0 1 of transplanted DLD1 tumors in nude mice

3 Ad/Bcl-XL shRNA X DLD1
4RAE( A R9IDHEIFIxt NHFB 4086( B )RS E1EA
Fig.3 Inhibitory effect of Ad/Bcl-XL shRNA on
DLD1 cells ( A ) and toxicity effect of Ad/Bcl-XL
shRNA on MHFB cells ( B )
* P<0.01 vs Ad/GFP or PBS group

Ad/GFP Ad/Bcl-XL shRNA
PBS 1000 2000 1000 2000

—p48
s D35

gE—— -
Caspase-3—

e —pl7
—pl2

PAR— s s s s s 112
g —p85

Caspase-9—

[B-actin— e———— —

4 Ad/Bcl-XL shRNA 422 /5 DLD1 451
PRATESSFHENK
Fig.4 Activation of apoptotic molecules in DLD cells after
treatment with Ad/Bcl-XL shRNA

2.5 Ad/Bcl-XL shRNA &4k P9 &4 3 95 75 A
F DLD1 20 fitg 2 57 4 B T f SR AR A, DL Ad/

"P<0.05,”"P<0.01 vs Ad/GFP or PBS group

3 3t i

ARG I A HE T 35 Bel-XL shRNA (1) 41
i 5 2% 74 Ad/Bel-XL shRNA, 334 T Ad/Bel-
XL shRNA 7€ {4 S F 4 P9 i 50 s 76 . 45 R 8
7N, Ad/Bcl-XL shRNA BE7E 45 4% DLD1 4 A
B VH Bel-XL )23k, JE M T-15 5 s 4%, {2 ik
DLD1 20 T, 30 48] 45 W s &40 M R 90 AR D9 1y
AR PR TR EEA 09 VH ) Bel-XL /) RNA T
PeAE S a7 v S e N FH A (A

T Bel-XL | 1Z 3Rk T ZFh 40, 4245 1E 5 41
Wi, Jf H Bel-XL fEMR G kK B it B R IR 5 HE
AR o AT A 8 Mk v B fil L B9 UG S 3
TAEA MR BN BHrE IR ) 3RIA 1Y shRNA J7
FIH 2 30 IE H A0  Bel-XL W33k, R Ib Ad/
Bcl-XL shRNA Al e ik 2gtEVE . Wik, ARBFSE
PP T Ad/Bel-XL shRNA % NHFB 4 ifd A% 25 14 1
H ., &3 NHFB 4298 1 52 Ad/Bel-XL shRNA (1
YERL . RTEARESE ' W, NHFB X 5 20 J5 0 2 14 2%
e iR, R, AR AF5E NHFB %F Ad/Bel-XL shR-
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NA BT 32 A & i T NHFB HGH0 050 35 A B, i ]
BEE T Bel-XL W) FIR%F T 4E+F NHFB 97735
A4y EE, HILINA, Ad/Bel-XL shRNA #9314
VEREA —E M 4r i e B, X T BB J2 T IE % 40
LRI RG22 18] Bel-XL B 2 IR TE 22 5, 1% — 4%
5 H A~ ] DNA RIS RNA T30 AT
pUE =2 FEE2E" 2 S GRS

ARG, 26 I IA T A R Bk
HEVATFME Bel-XL shRNA J2224 Al A7RY. i T
5 T TE AR 22 M 7L 3l 0 1) A L RN 20 2 b ELA AR i e
SRCR IS F]H DNA FOkbL 4% S shRNA A HE, )
PR 5 2 A 7 5 shRNA BT 1401 5 A 35
UG AW ST 45 B B8 Ad/Bel-XL shRNA 19 2 fifg
BEPE R — (0 o e B (ETD SRR B 8 4 HERR
BT IE R A s 2 20 B VR A 0 1 AR
BERRAAREE T A RNA TP F T, 3 — 7] 0] B
g o ARG B sh TR U6 SR FL, e
J&T RNA REBM G 3+, B —KLTTH T/
RNA FIKH0 8 301, B0 20 21 8 oo 4 S p 1o
L 5 — B A Ji g 4 2 e v Rk I 7 LE R 1 81
IR R I I iR 7 B bR, B0 Bel-XL, % F 1%
fit U6 2 3h TIK3h % RNA THia97 iy st /E B
AEEME L, 750, 3P —iay7 TR
PR PR PEFIRE A MR L. A¥E DL
Hhiz HI T 2 R A HTS B4R 5 P I 3R K 2l shRNA
FRIFESHIEH RNA T 7 R4 Zris B
AEFH T SERe 5 () A 40, (R 3 T8 3+ 19 i 5
PRI F ¥ N Bel-XL shRNA L) J2 Hifth RNA T3
JFHNIEYT 0 e 5 R B A () 2 4 1
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