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[ E]1 86 @d#HAN S8 shRNA T BAG-1 ZEP( Bel-2 associated athanogene-1 )& 1% , i H Xl A549 41 i Iii411
( cisplatin, DDP TR 2515 (5200 . 7 i AL ] BAG-1 1) shRNA T4 24K pGCsi-BAG-1, FAEFEYx AS49 M. 9256 41 H]
Y pGCsi-BAG-1 AYANMIME( BAG-1-shRNA ), B X HE 41 fef A I 36 1) R 4 i 41 AR SC-shRINA ), % HE 2 fef SR e
YR SEAR AS549 A AIAR( Control ). Western blotting ¥l pGCsi-BAG-1 #5844} A549 4 BAG-1 \Bcl-2 FIERIMT, MTT ¥ i
AIAR S K pGCsi-BAG-1 # YLt DDP AbHEJG AS49 4NMI R 3E AL AP T 5 ma . 48 R sl di e s T4 BAG-1 ik
) A549 4 itk , BAG-1-shRNA ZH 4 il th BAG-1 il Bel-2 25 11 35 8 R T SC-shRNA 4 FIxf FEZH( 34 P <0.05 ). Bl DDP
(2.5 ~40 wg/ml ¥R BEEIN , 4% 2H 4N M 3 5 30 i R i 2 T+, DDP MR EE M 2.5 pg/ml B}, BAG-1-shRNA £H AS49 20 fifd ity 154 5
PR BN R 3 5T SC-shRNA 41 A X AR 21 (22.26 +4.89 )% vs ( 10.07 +3.82)% ,(8.12 £4.09)% ,¥ P <0.05 ], 5
SC-shRNAZLFIXT FEALAI EL , DDP( 2.5 pg/ml YALFH 24 h &, BAG-1-shRNA 4IHT- R BE TR (37.8 4 £3.62)% vs (16.80 =
2.81)% (17.10 £3.11 )% ,P <0.05 ], £ ¥ : Tl BAG-1 X m[3%] DDP /51T #9 A549 20 i it 34 5 42 sk R T
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Reduction of cisplatin resistance of lung cancer A549 cells through down-regula-
ting the expression of BAG-I mediated by shRNA

Liu Yang, Liu Zhiliang, Ha Minwen, Wang Yadi ( Thoracic surgery, The First Hospital Affiliated to Liaoning Medical
School , Jinzhou 121001, Liaoning, China )

[ Abstract ] Objective:To detect down regulation of the expression of BAG-I gene in lung cancer A549 by transfected a
vector contained shRNA, and to investigate its effects on the cisplatin ( DDP ) resistance of A549 cells. Methods: Inter-
ference vector pGCsi-BAG-1 target BAG-1 was constructed and stable transferred into A549 cells. Cells stable transferred
by pGCsi-BAG-1 were used as an experimental group ( BAG-/-shRNA ), cells transferred by non-sense vector were used
as a negative control group ( SC-shRNA ), and the parent A549 cells were used as a control group. Western blotting was
performed to detect the effect of pGCsi-BAG-! transfection on the BCL-2 and BAG-I expression of A549 cells. MTT meth-
od and flow cytometry was used to detect the influence on proliferation and apoptosis of A549 cells after DDP treatment.
Results: An A549 cell line where BAG-1 was stably interfered was successfully constructed. And the expression of BCL-
2 protein in cells of the BAG-1- shRNA group was significantly lower than that of SC-shRNA group and the control group
(all P<0.05). With increasing of the concentration of DDP, the proliferation inhibition rate of each cell was increased.
When DDP concentration was 2.5 wg/ml, the cell proliferation inhibition rate of the BAG-1-shRNA group was significant-
ly higher than that of SC-shRNA group and the control group ([8.12+4.09] % vs[10.07 = 3.82 ] %, [ 22.26 +
4.89 1% ; all P <0.05). Compared with the SC-shRNA group and the control group, the apoptosis rate of the BAG-1-
shRNA group was significantly increased after 24 h treatment with DDP ( [37.84 +3.62 1% vs [ 16.80 +2.81 1%,
[17.10 £3.11 ]% , P < 0.05 ). Conclusion: Down-regulation of BAG-1 expression can inhibit the proliferation of A549

cells after DDP treatment and promote its apoptosis.
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BAG-1( Bel-2 associated athanogene-1 ) J& — i
ZIREEA, S ST A4 A7 40 i a2 s
PR AR NG B AE A A N2 b (3L AR
9i R KB SUE ) BAG-1 S5k BAG-I
BEREN T 9 SR Ak, BN BAG-1 EHA
BAG-11( p50 ) .BAG-1M( p46 ) .BAG-S( p33 ) Fl p29
PUAS SR, 4B X 43 T 435124 50 000,46 000,
33 000 F129 000 *°', Al BAG-1 S A4l
SEN TR AR, B AT A3 5 40 M0 5 A 1 ( BCL-
2 LR/ I R TR TR A B R 2 AR )M B AR
RSB TAE R e AT LA SR AT
RS ZFh AR (143 F R 4L G 5 e s R RS
. BN SIESE, BAG-1 Y15 B4E 538 B A i
FEI R R AR 2B LA BB SR YT B RO R T
JESE R E RN . AU I E IR AR T
PEITEAC cisplatin, DDP )i 24 i) Jili B9 A549 4l ffd
BAG-1 HEFRYERIL, 3R T I BAG-1 XF A549 i fifg
HESE AR TS

1 #R5EFEE

1.1 fmiak R £ %X A

DDP it 245 1) A549 4 i pR o 5] B8 2= Rk 2 Bt L it
AL P BIE 5T T B it RPMI 1640 K5 3% 3 | Lipo-
fectamine™ 2000 .G418 5 [ 3£ [E Gibco A H], Ja4E
1375 W H 25 [ Biowhittaer 23 &), DDP W H VL7855 %
25\ AT RN, i N BAG-1 BATE BT bt A
BCL-2 —$r W H 2£ |8 Santa Cruze 2\ #], SPr A3
R S AL P A A0 B9 B TR A ]
MTT I H 3¢ [E Sigma 2y ), BCA £ ¥ I 22 3551
B F VTSR3 = RAFFEIT, 0. 25% [Pk P . F
AR {4838 908 7], ECL A2 & 67 &
A Pierce 22 A), Annexin V-FITC & T- 4 357 & W
A I EMEARARAFL,

1.2 #MEFHBAR pGCsi-BAG-1 FA4 % £ 4 A549
4m e,

HRAE GenBank #2E ) BAG-1 3 [H /¥ 51 ( NM _
004323 AT LR FE 81 FE X, e 38— 2 & A 21 V0
B 5 ME S B BR T 51 ( 5'-GCAAACTTGATAG-
GAGAGTAA-3" ), & M H & R i iC X shRNA ZE
¥ # B ( 5'-GCAAACTTGATAGGAGAGTAAT-
TCAAGAGATTACTCTCCTATCAAGTITGC-3' ) K H H.
M, LR HY B8 B, RO BORUEE
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shRNA F B¢, Jif & pGCsilencer Z AR P ) EE T 2%
& pGCsi-BAG-1, I F¥ 5 IF 52 % i RNAi #7457
100% 1EH J5 % s AS49 4l /E h S50 4H( BAG-1-
shRNA ZHfE., R A NG AR Lipofectamine™ 2000 %%
YL 24 b FESOC R NIRRT AN AL, B
TEREYLAR . [N BRZH( SC-shRNA )A549 2 i
PR AT Tk, B s MRS, %
PR (% ) = 23K 56 11 40 L B0 40 M S B x
100% . M2 AL AT HWG BE I, 76 35 5 3 vhom A
G418( 600 pg/ml ), FFEAEH] 2 JH I, ol 445 o
WRE 300 pe/ml, FROGIE 1 )8, 4875 BAG-1 FIBTTER
Y20 LR FH TS 5

1.3  Western blotting # M pGCsi-BAG-1 %% % =t
AS549 %6 BAG-1.BCL-2 & i 69 %

WA KR S B4F 1Y SC-shRNA 41 Fil BAG-1-
shRNA ZH 4001, L A549 AR R 2s IR B2 .
AN SAH I, R R R I i, &30 g
1,48 SDS-PAGE 73 B3 85 [ J5 5% 5, 3% /N4 Il
B, 23 I A it N BAG-1 B ST REHLAR( 1: 500 ) f
i A\ BCL2 HsgBEHiIAR( 1:1 000 ) 4 CHFH LK,
0. 05% TBST VM, i A S bt N AR L S A0 W il b i
B Pt 1:5 000 )ERMFH 2 h,0.05% TBST M,
A EERg R R OGRS R, R, B R . il
BERE BT o i £ AR DR BE( DOAE, #E4T
S A
1.4 MTT %40 pGCsi-BAG-1 #: %3+ DDP 432 5
AS549 a3 55 6 % vh)

AR A KRS R I SC-shRNA 21 Fil BAG-1-
shRNA ZH400, DL AS49 4 fE A a5 (Xt e 4l . H
0.25% FRMEH AL IR BT, ¥ 1 x 10° A~/ FL 1) % B 35
Tl 96 FLAR, 4N I BE J 4k 52 55 5% 48 h, 43 5l ) =
HAE R IA 0.2.5.5.10.20 40 pg/ml i DDP,24
h JEEFLINA 20 pl MTT (5 mg/ml ),4 h 55+
FREFRWL, N 200 wl B9 DMSO ¥ fff i 55 0 245 i,
PBS PRk, ZBRER B 4 SR Qe . W iR Rt
A, R 50 AN s H i T . A
HEFEAN R % ) = (1-52 55 21 4 4 %5/ %5 RE 4 4
MLEEL ) x 100% , L8 A 3 W, BOME, 2l
AS49 21 B XEFHAM g R AT £
1.5 AKX AK N pGCsi-BAG-1 % 3 2 DDP 4
)5 AS49 Ll B T 6 ¥ rh

WA A KRS R SC-shRNA 21 Fil BAG-1-
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shRNA 414, DL A549 20 AE A Xt HR 4, 8 4 40 i
WHEZE S x 10° A~/ ml, REAHMINGBE 5 4RE2 15 3% 24 h,
A DDP( 2.5 wg/ml )fEH] 24 ho JBRE( A5 ED-
TA )AL, PR A 85 5 5L 26 1R T 4k, 300 x g 2
L5 min FF 11, PBS W ( FHVK T ) UE G 40 2
WL 1 x BEEREE 1 V( annexin V) %56 25 i 51 2
Y, 7% 100 pl 4B 2= 2 ml W35G FRE D,
A5 wl [ FITC-annexin V Fl 5 wl BIEAL N EE( pro-
pidium iodlde, PL), BRI A, =il N #OLIEF 15
min J5 BT 400 wl annexin V ZEE B R, T
A ARSI A TR
1.6 %itsam

THEEAELL v + 5 78, R SPSS18. 0 Ge 114k
PF53 0, 2H ] bR FH BRI 3R 7 22 3 ( ANOVA ),
PLP<0.05 8% P<0.01 FREFEAGIT¥E X,

2 & R

2.1 mIAMEE pGCsi-BAG-1 #2458 5 A J& AS49
2 bk

2 FAIESE TERE ) RNAL FTHUF 51 100% 1E i -
SRR 24 b EARAR, B YRR 50% o Ok ETE
{5 B SR T RS A0 T A5 8 Ak, 7 % i ) 40 s
BEAERK ARKRESRI, ZE2WIE, KNG, g
S A2 TR A5 AN RN, 40 B g 4, W A4 181 1)
420 0 B S A G418 (£ i Bk N 600 g/
ml ), FFEEVEH 2 JA S, ook 2 45 T i R FE 300 e/
ml, FEIE 1 8, B 30 weg & I H T Western blotting
R A% g 2R

¥

1 WREMERZAMBAESHNETL x200)
Fig.1 Cell morphology change observed
by fluorescence microscopy( %200 )

A: Normal cells before transfection; B: Cells after transfection

2.2 pGCsi-BAG-1 # F= 47 4] A549 #m i BAG-1 %
BCL-2 & & &gk ik

Western blotting K 2% (K] 2 ) 878, BAG-1-
shRNA 40 ffiH BAG-1 ZH( D =0.28 ) & Bel-2 &
F(D =0.57 )3RE I BALT X AW E A
D =1)M1 SC-shRNA H( Pifh A D =1), ERA

GiitFE (P <0.05),

1 2 3 M(x109
praction [

B2 pGCsi-BAG-1 F 0% AS49 4HAE
BAG-1 & BCL-2 EAKIFRIX
Fig.2 Expression of BAG-1 and BCL-2 in
A549 cells inhibited by transfected pGCsi-BAG-1
1:Control; 2: SC-shRNA; 3: BAG-1-shRNA

2.3 Tl BAG-1 J B KA 5§ 3% DDP *F A549 Za f
¥t 54 4 30 1

MTT JE ARG 45 (3 ) s, DDP ik E R 2.5
pe/ml Bf, BAG-1-shRNA ZH A549 £ Jifd fr) 38 5 10 1
R % =T SC-shRNA ZH F1 X%f BB 2 [ ( 22. 26 +
4.89 )% vs( 10.07 +3.82 )% (8.12 +4.09 )% ,P <
0. 05 J; 3 HLFf DDP ¥ B2 ey , 4% 2H 40 it 15 58 410 1) 232
W2 T, BAG-1-shRNA ZE] fity 184 5 411 1) 5 4 2K ik
F T SC-shRNA 4 A1 X} BEZH( P <0.05 ), 1 SC-
shRNA 21 5xf A 2R LHmit#EX(P >
0.05),

100

—@— Control

80 F —m— SC-shRNA .
—A— BAG-1 shRNA A
*

Cell inhibiton rate (%)

DDP [p,/(ngem")]

3 T BAG-1 EEREHME A549 HHRRIETE
Fig. 3 Proliferation of A549 cells inhibited by
down-regulating the expression of BAG-1
" P <0.05 vs SC-shRNA group or control group

2.4 T BAG-1 A B & k3% DDP 4 2 )5 A549
2 ey A

40 M AR A6 I BAG-1-shRNA 41 . SC-shRNA
2RI BRZH 40 0 2 DDP AL B 24 h J5 AT TR, 45
HE 4) 5%, BAG-1-shRNA 41 20 Jf 7 7% b 2 15
T SC-shRNA 4 Fll % B ZH[ (1 37.8 4 £3.62 )% wvs
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(16.80 +2.81 )% . (17.10 £3. 11 )%, ¥ P <
0.05 ], shRNA %% JL 21 1 i) 4 T #S %L Control ZH 411

Control

CS-shRNA

T 2.25 1%, SC-shRNA £ FIXJ FEZH 40 A 7% 1 22
SR (P>0.05) .

BAG-1-shRNA
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4 il BAG-1 EERIAE N DDP &5 AS49 fHAEAE T
Fig. 4 Down-regulation of the expression of BAG-I increased the apoptosis of A549 cells after treatment of DDP

3 i i

JilidE 76 20 T 20 K © BN 9 B R e s 1 9
fiE 2 ER, W R R B AR S R AR YT
Bt —ZAbIT T LLAZE A 25, JOF 55 8 24 B
G AR PR X AT 24 ) 7 A T 24 1 T 38077 A%
A BRI, SR X B g 2 ) 7 A T 24 P AT S it 9
YT I I 0 R B B B g R PR, (4] RNA
T ARUUBR BAG-1 FEPH, 0T 34 Jin fii s 240 J %o Ak
YRR AR B o TUER BAG-1 FEH R 5
BAG-1 43%F DDP Mif 2519 A549 2 B2 0

WFsE R B, E R RS0 BAG-1 ik
IKEHRAT BT 5, O H. BAG-1 JE K 78 40 i 9 10 2 3%
A B AR AMAL AT ) 5 B AR A I A HE K B
[EJAH G o BAG-1 Tl ik B 2 3 R % 400 i1 48 e ]
T L AT S A R 40 B X T 2 2
PE Y Rudolf 252 % B, 4 A VE Bk BAG-1 3 H
{1 g /N BRURE TR v T e 2 2 A A okt B A7 1) B g 41
il , SAREK BAG-1 J& () /N BUA L, il 8 0 & AR
B 50% o F W BAG-1 7E IR IE i 7 h &
PR ZAE A AT REBUCH IR TR YT AR 21

AT LESEXT DDP Tif 25 1 A549 4 Mo bk , 8 2ok
FEVTER £ R T A549 41 Mg rh BAG-1 3Rk,
Western blotting £l BAG-1 A& Bel-2 %5 Ry FR15 , 45
KR, BAG-1 J Bel-2 ik 5 X BUATAH L 5 25 ik
W P<0.05), BT BAG-1 #1115 Bel2 HHFEIL
EIFADE, BAG-1 38 i {2 #F Bel-2 A9 D RE A 2 51
T-AEHT, #2878 BAG-1 s Rk Al {2 i Bel-2 (43K, 44
5 Bel-2 AP T3 ME ), gk g, YUER BAG-1

LR AT REDS D BAG-1 & H 3Kk, 30 Bel-2 KA
TR AR A TG R N AR AR, DT 2 4
i/ N

AL F B 7R, shRNA 20 40t () 08 7228 b 35
i T R e SC 4, IESE BAG-1 JEH LR AT LU B
EARTE AS49 ANMIR T K — 2 40 f R R T R P A
0 ~40 pg/ml ) DDP H1 24 h J5 A6 0 200 Hfd 384 58 97 o1
HRGESL IR WA Vi FE 3G, A1 1 AR ] R
WA BN, E A0 §] BAG-1 2634 AT I 25 48 fin i
ANMIXT DDP R E . ASBF ST A 45 1 5 LIRS
SEVSARML, 7 Bl 95 40 M, B siRNA THREEAR TR
P& BAG-1 3k fdi 40 0%t DDP 5 5 19 40 g I8 7~ 58 S
R, A, BAG-1 2 5875 45 Fh 41 i AF B B i
FRCPAT KGFE 20 MR I A ), Bt AR PR AT
WIS BAG-1 B ik W45 T 124k, & B
BAG-1 FERUTERJ5 , FOAH OC A9 1% 38 B% 19 B 7 &
AR HHOCEE SRR SR ), R T BAG-1 FE Nt
AT T R SRR 0T BB A MR VR T Y 2
B, T BAG-1 JEFITTERYS 5% DDP A7 HUs M Y
BELAHLEIA A B R AT 5T

ZE F AT, UER BAG-1 W L3 T U BAG-1 &
FI7E DDP it 245 ) AS549 401 3Rk, BAG-1 2L
BRJ5 T AR 2E i e 0B R T, DT B R AS49 4 i
XF DDP B9 BUSNE . BAG-1 FE DK AT RE B M 38 m4a 2k
A7 SRR 1 B S, ARG BAG-1 FE 6 A il
FEIRYT AL TSI B
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