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BAG-1 Bel-2 JUERX [z X RNA EAHF K FE S SGC-7901 4 fa ) 1=

mER,ERA, K, B 8T (2% R R Tl P2 2 o B 2 2 W A2 5 40 T 28 WS B ST T, 24 M
730000 > H 4 T4, >4 730000)

@ ZE.: HI) ## BAG-1 Bel2 BHL X 2 X RNA 5 ERAR AT H BT HXT SGC-7901 A s sr i e (h s md . Jiidk
M SGC-7901 Zif ik RNA Hridfe b Sty B 40 35 2 FB4n i /¥ 51 19 BAG-1 Al Bel-2 cDNA, R A ¥ T AR A, I 10 3 A B

YA F IR AR pVITRO2 1Y 22 FE R 5, e e SGC-7901 i i, MTT A% 00 XoF 248 Jfa 384 78 114 52 iy , RT-PCR. 2 WL 4 400 iy
BAG-1 il Bel-2 mRNA ZE3A 7K (AR Ak, T 2G4 e A ARG DU %o 4 i R 00 s o S50 BIR Sk P LI A o) e 43 B 3 B, Xk
K JERE pVITRO2-AsBAG-1-Bel-2 # T, MTT 34 7% pVITRO2-AsBAG-1-Bel-2 # A H4H] SGC-7901 4 sy , i 5
B TR 1 , P DL 72 h B e LM 4 FH e .35 (P < 0..01) 5 5 %3 B4 H 3%, pVITRO2-AsBAG-1-Bel-2 41 BAG-1 Fil Bel-2
mRNA FRiEACETFRE(P <0.05) AT LBl m (P <0.01) o 8518 LTI R OB IX 8 20 25 /4& pVITRO2-AsBAG-1-
Bel-2, 3 & B ELRRIM ] SGC-7901 ZHMHaHE I 5 R 4 I T,

KR BAG-1;Bel-2; WAEFR: ; 2 L RNA; B i

R EEN S R394-33;R73-354;R735.2 XTERARIRAED . A

Recombinant vector carrying antisense RNA to dual-target BAG-1 and Bcl-2 induces

SGC-7901 cell apoptosis
CHEN Jian-guo'*, LU Tian-long' , HAN Yue-wu', FENG Wei-ping' , REN Hui-zi' ('Department of Biochemistry and Molec-
ular Biology, School of Basic Medical Sciences, Lanzhou University, Lanzhou 730000; *Gansu Health School, Lanzhou 730000, China)

Abstract: Objective To construct the recombinant co-expression vector carrying antisense RNAs to dual-
target BAG-1 and Bcel-2 and investigate its effect on the proliferation of SGC-7901 cells. Methods RT-PCR
was used to amplify the full length CDS of BAG-1 and Bel-2 ¢DNA from total RNA of SGC-7901 cells. The
c¢DNA fragments of BAG-1 and Bel-2 were inserted into eukaryotic co-expression pVITRO2 vector multiple clo-
ning sites in the antisense orientation respectively by gene recombination technology. Then the recombinant
plasmid was transfected into SGC-7901 cell. The proliferation of the transfected SGC-7901 cells was determined
by MTT assay. The changes of BAG-1 and Bcl-2 mRNA levels were detected by RT-PCR and the division of
cell cycle was detected by FCM. Results The restriction endonucleases digestion and sequencing suggested
that the eukaryotic co-expression vector pVITRO2-AsBAG-1-Bcl-2 was constructed successfully. MTT assay
demonstrated that pVITRO2-AsBAG-1-Bel-2 could inhibit the proliferation of SGC-7901 cells in a time-depend-
ent manner, with most significant effect in 72 h after transfection (P <0.01). BAG-1 and Bcl-2 mRNA expres-
sions in pVITRO2-AsBAG-1-Bcl-2 transfected cells were significantly decreased compared with those in the con-
trol cells and pVITRO2 transfected cells (P <0.05). The apoptotic rate of pVITRO2-AsBAG-1-Bcl-2 transfect-
ed cells was significantly higher than that in control cells and pVITRO2 transfected cells (P < 0.01).
Conclusion The co-expression vector pVITRO2-AsBAG-1-Bel-2 has been successfully constructed and it can
inhibit the proliferation of SGC-7901 cells and induce cell apoptosis.

Key words: BAG-1; Bcl-2; co-expression vector; antisense RNA ; gastric carcinoma
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BAG-1 5 Bel-2 7£ B Jf 4 20 1 35 A A B3 9 A
H, BAT M AR . Naishiro %50 (5 %07, BAG-1
e BE FIARE W P s N B AR FE RS . AP IE
Je A MR T, A T OB IX . SO 4H 4K pVITRO2-
AsBAG-1-Bel-2, I 4] 25 46 0 H: ) 9 24 e SGC-7901
AN PERIRZNE , Ay SR 2% T 2L A3 A i Rg 20 L F) 52
Wi 4T T FAi o

1 WS

1.1 2&M45 KA

AN R L 34K pVITRO2 I H InvivoGen /A &), K
FF 7 DHS o . SGC-7901 2t g ply A BT BT AR A, & RNA 12 Bt 5
B W liA R & ¥ F R Hygromycin B Il F BigA: T4
A, ORI S A RARA: 42§, pMD18-T-simple k{4 |
RT-PCR &5 £ \EcoR 1 Nhe | .BamH 1 Cla | .Ex Tag™ HS,
LA Taq B H KiZE 5 4= TaKaRa A5, T, DNA %48 Jy Fer-
mentas 2\ A 7 i o
1.2 3l4pehikit 5 e %

MR GenBank BAG-1 1 Bel-2 1 mRNA J#%1), | Primer
Premier 5. 0 X3 74 45 BAG-1 1 Bel-2 43 40 1% X 741 1)
2B19): BAG-1 L 5'-GCCATCGATCATCGCTGGGCGGTCAAC-3',
15 S| AT Y 4 Cla T 3 BAG-1 F i 5'-CTCGGATCCAG-
AGACGGCAGAGCTGGTGG-3' 78 5' ¥k 5| ARG {7 /5 BamH T ,
PRI 1 144 bp, Bel-2 ¥ 5'-CCTCTCGAGAAGGATGGCG-
CACGCTGG-3", 7£ 5'3#2] ABEHINL % Nhe 1 ;Bel2 Fiif 5'-CC-
GGAATTCTTGGGGCAGGCATGTTGACT-3" 7 5' %k o A B4 fof
M EcoR 1 ¥ 14724 762 bp, 4N, ARYE B-actin . BAG-1 Fil Bel-2
% 3+ RT-PCR B[ #): B-actin | 5'-ACGTGGACATCCG-
CAAAGAC-3', F il 5'-CTGCTGTCACCTTCACCGTTC-3' , ¥ 1 7=
¥ 442 bp; BAG-1 |- }% 5'-TAAGCGGCAAAGCCAAGACA-3',
% 5'-GAAAGTGAGCCATTGGAGGG-3', ¥ 3 7= ) 260 bp; Bel-2
% 5'-TCCGACCACTAATTGCCAAGC-3', F W% 5'-AGCCTC-
CAGCAGCCAGAAAG-3'  F #4724y 169 bp; 5|9 i T
Ao
1.3 F&k

RT-PCR 33K B H Ay 3L A Trizol — 45 3 BEHL SGC-7901 41
JfL 25 RNA 355 57 1% cDNA, DL cDNA SR, 43 514 1% BAG-1
1 Bel2, BAG-1 F1 Bel-2 9 2 W& % ¥ 2 x GC buffer [
25 ul,2.5 mmol/L dNTP 8 pl,10 pmol/L | Fi#EEI#4 1 pl,
¢DNA 3 pl,5 U/l (4 LA Tag 0.5 pl, WZE K #b JE 28 54K 7R
50 pl, BAG-1 4 PCR . 2540 94 °C HZEE S min; 98 °C
10 s.70 °C 90 s,35 PME#F ;72 CZEff 7 min, Bel-2 B PCR 2
SR 94 °C A PE S min;98 °C 10 5,68 C 60 5,40 MIEFF;
72 CHEMH 7 min, HLFOWRERLE R,

1.3.1 E. coli DHSo %37 75 41 i 1) 8 45 FeSCmk[ 4 ] &1k
FL A &, F 2 OBUER K BORL 0 4 K S5 2 < B RT-PCR 779
BAG-1 F1 Bel-2 43314 A pMDI8-T-simple 4k, 2% BamH 1/ Clal
Hl EcoR 1 /Nhe 1 UG, B H 9 7 BL, B BAG-1 | B8 1) 4
A pVITRO2 K1 2 e i sf 1 (mesl) 14 @ 8 2H HA3R3A T
KL pVITRO2-AsBAG-1, B E) 4572 J5 Fi-4% Bel2 FrBE i A%

SEREA A 2 (mes2) H, D)3 8 % AR T R 58 G o
1.3.2 MTT LA An s sa G te S280 504 . pVITRO2-As-
BAG-1-Bel-2 41 .25 (4 % BG4 Al pVITRO2 £, OO %4 K 48
SGC-7901 4ty L AE L 5 x 10° A4~ 41 i 32 Ff T 96 FL A4, % AL
200 wl, B HEFP 6 FL, 3557 24 h J5 4L SCHk [ 5 ) i ki e i
JEAMMURE SGC-7901 . 25 FAXF BRAL A JE Il 7 RPMIL640, [iA4%
HT YL 24 48 72 96 h fiA 5 mg/ml ) MTT #,20 pl/fL,
AREEREFR 4 b, W FLIN LIV, N A DMSO % 150 pl/fL, iR
TR 10 min, {8 25 & W) 58 4 7, T AR A A I 4% LY
D(490) {8, MR4E T 203153 SGC-7901 241 i ) 14 ZE A1 1 22 .

AR Z (IR, %) =[1 - Zb3EH D(490) /% fR4
D(490) ] x100%
1.3.3 BAG-1 fil Bcl-2 mRNA 3 ik 7K 5 fi # YL 72 h
JE AN, SR IBUR, RNA 304 55 i cDNA 28 1 4%, L) cDNA
AEHE, P4 B-actin, BAG-1 Fil Bel-2, PCR Jz W& Z 2 10 x
PCR Buffer II 5 wl,10 mmol/L dNTP 2 pl, 10 wmol/L B-actin,
BAG-1 1 Bel-2 [ F#E5I44 1 wl,5 U/pl #) TaKaRa Ex Tag™
HS 0.5 pl,cDNA 3 pl, £ ACHN B AARTR 50wl SO 4544
94 CHIAFHE 5 min;94 °C 30 s.54 °C 30 5,72 C 30 s,30 M
;72 CHEAP 7 min, FE77 350805 BE I B UK, UVIpro B B 1%
ST RGBT I BEAE 8T
1.3.4  JaanafSo-mian B a4 Y72 h e
M, JH PBS 3£ 2 ¥R, 750 ml/L ¥4 ZBEE E i 7%, 1 000 r/min B85
> 10 min, FFFEE R, PBS LE4& 3 Uk, VKA 1 x10°ml ™!,
584 1% RNase f4 Tris-HCl 28k (pH 7. 4) 2L[A]55 5 10 min,
PT 44t 30 min, i 2G4 ISR 40 it & BA AR £k
1.4 %itsam

BAEDL x =5 R, R SPSS 11,5 Gl i A7 s Ry 2=
53T

2 R

2.1 BAG-1 #= Bcl-2 %5 PCR ¥ ¥

A cDNA Jgfgiti , T3 19 32F 47 PCR 43, irf% BAG-1
il Bel-2 $5 5P A 5 TG 1 144 bp F1762 bp H YA K
INEEE(E ) .
2.2 BEREKFEGEIER

Y] P55 ok pVITRO2-AsBAG-1 28 BamH 1 + Cla T XL
BFYITEAL, P2 A 1144 bp 16 321 bp K/ B, 974 W1 i%
kA BAG-1 $LH (& 2) ,

1 2 3

4 5 6 M

<2 000 bp

1 144 bp— <1 000 bp
762 bp— <500 bp
<250 bp

<100 bp

M: DNA 47/ (DL 2000); 1 ~3: BAG-1; 4 ~6: Bcl-2
E 1 BAG-1 1 Bel-2 EE ) PCR =4
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%1 pVITRO2-AsBAG-1-Bcl-2 ¥t SGC-7901 HREILAIMEI IR (% , n=6, x £5)

D(490) IR(% )
415
24 h 48 h 72 h 96 h 24 h 48 h 72 h 9 h
Xt e 0.394 £0.0332  0.554 £0.028*  0.743 £0.015*  0.793 +0.017° - - - -
pVITRO2 0.389 £0.027*  0.547 +0.016*  0.735 +0.027%  0.783 0. 028" 1.18 1.20 1.08 1.20
pVITRO2-AsBAG-1-Bel-2  0.307 £0.013  0.379+0.027  0.3880.023  0.451 +0.016 22.14 31.53 47.73 43.11

a: P<0.01,%5 pVITRO2-AsBAG-1-Bel-2 48 b 4%

M1 1 2 M2

15 000 bp
10 000 bp

—5 000 bp
2 500 bp

6 321 bp—

2 000 bp—|

1 000 <1 000 bp

bp—
750 b

bp—
500 bp—
250 bp—
100 bp—

M1: DNA # £ ( DL 2000); M2. DNA # £ ( DL 15000); 1,2.
pVITRO2-AsBAG-1/BamH T + Cla 1
B2 BRERNEIEEER

2.3 EMMEE REGEE

T2 WG 35 R pVITRO2-AsBAG-1-Bel-2 & EcoR1T + Nhel
BT AL, 724 766 bp Fi17 459 bp Fo/NE R By 5 T 45 5L 4
5 GenBank Blast H.%F, 5 E %1 BAG-1 1 Bel-2 FEHIA4T, By
(7] IE A, 1 B B B DA 3 S S XK 35 SR pVITRO2-AsBAG-1-
Bel-2, WA 3,

Ml 1 2 3 M2

15 000 bp
10 000 bp
<5 000 bp

2 500 bp

7 459 bp—

2 000 bp—

1 000 bp— —1 000 bp
750 bp— «766 bp
500 bp—

250 bp— <250 bp

100 bp—

M1 :DNA #% /4 (DL 2000 ) ; M2; DNA 4% /4 (DL 15000) ;1 ~ 3
pVITRO2-AsBAG-1-Bcl-2/EcoR T + Nhe |
E 3 pVITRO2-AsBAG-1-Bel-2 S FREHYILETELER

2.4 MTT &A&m 4m B 38 580 & M
pVITRO2 20 5 =5 |1 % B 20 A 4 3 i B A — 3, pVITRO2-
AsBAG-1-Bel-2 ¢15 pVITRO2 2 AH Fb , 40 it 145 0 135 ik 12, 4% s
) A 11 2245 5 R 22 14% 31.53% 47.73% 43.11% , Hrh
PL72 h R E A i, 2 R A B (P <0.01) , FFL
JE LIS RATARE YL 72 h (AN AEA A TR . ILER 1,
2.5 pVITRO2-AsBAG-1-Bel-2 3f mRNA & ik 64 %%
RT-PCR B /R: 554 72 h J5, o Il 442 bp &b N S 1R
B-actin 4% B HEAR— 3, 25 [0 BRZL AT pVITRO2 41 7] D3 i
1 169 bp #1260 bp 4 H 1 A B¢, 1 pVITRO2-AsBAG-1-Bel-2 4H
AL B3R BRI T X LK B A AT SE 124 40 AT, 45

SR EIR BAG-1 Fil Bel-2 3 [K 33k 45 2 1 % B 4 A L A g R IG
(P<0.05), 32 1 2 pVITRO2-AsBAG-1-Bcl-2 4b # 72 h J5,
BAG-1 1 Bel-2 mRNA k52 40 . ULE 4,

1 2 3 M

2 000 bp
1 000 bp
750 b

p
<500 bp

442 bp—
260 bp— <250 bp
169 bp— 100 bp

M:DNA #r /& (DL 2000); 1.

3. pVITRO2-AsBAG-1-Bel-2 40

4 pVITRO2-AsBAG-1-Bcl-2 3t SGC-7901 44 ffi BAG-1,Bcl-2
mRNA 5R3% #7508

= @ sf R ; 2: pVITRO2 45

2.6 pVITRO2-AsBAG-1-Bel-2 %} 4m iel & A 89 % v

pVITRO2-AsBAG-1-Bel-2 AbEE SGC-7901 4iig 72 h J7 ,FCM
R e B G S22 e S 5 A, i S 00 A ) S 5 i,
TR (AP) WEHN(P <0.01) . WLFE 2,

R2 TRAMREHFAPESERFATE(% =)

415 A JHT %
Eib] JT%
Gy/G, S Gy/M
payiist 49.52 +1.08* 43.14 +0.72* 6.51 +0.38  0.40 +0.27°
pVITRO2 50.10 £0.942 37.08 £0.52% 12.26 +0.46  1.30 +0.35%

pVITRO2-AsBAG-1

Bel2 72.87 +1.01 17.46 £0.35 7.32+0.38 15.86+0.96

Bel-

a; P<0.01,5 pVITRO2-AsBAG-1-Bel-2 8 3k

3 itig

Bel-2 J2— i P T DA, 3 3 g 8 4 ok R 1
IRERIR AT KA A AR, S S R R A
Bel2 5 4re o RS A %, BAG-1 2%
IIREE 1, WA VA BEE 4R A5 T # 3k p29 . p33 . pd6
pS0 4 Fp SRR ™ AT LAY Bel-2 454 I 13 AT
TR BAG-1 W B B p B 8 T A bt e
HAH RAF-1 54 8RS ATRHT IR T 1, 55Uk
TR 11 HSC/Hsp70 FHEAEHTMHRIE T, 9855 M 2% 19
IR T HA R 2 01 1) e 3% 25 D) R e X e
TARARSE A IV AT D RE , AT I 5 200 B 4 2 K
S Xiong 25 RFSY B, 2 X BAG-1 Ef%
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MRt , %5, BAG-1 Bel-2 AU X |2 ¥ RNA T4 #ifki%E S SGC-7901 4H i JE T 135

HESRATUE 25 )5 S 00 R A0 M UR T, IR Bel-2 1Y
#ik,

H B FE PR ) RS e A8 S e ak 2 S A B
LRI B, FRATE 2 4~ H LR s A [R]—
B FE LK pVITRO2 1, #9% H pVITRO2-AsBAG-
1-Bel-2 R, iR 8 176 2 AL [R5 A 40 Ly 19 B
o 28 MTT JEAG I A K 56 DR K SEAG I 5 2 R e 434
pVITRO2-AsBAG-1-Bel-2 41 1 ] SGC-7901 4 ify fry 434
e L S BAG-1 il Bel-2 mRNA f93%35, FCM 7&K 24
i JE 4 SRR A A X BAG-1 5 Bel-2 J5, 5
X HEALAH EE i BE T B Y G B, L TR
BT 17.6 5%, X W 5 5 X RNA AR{HSR515 BAG-1
mRNA F Bel-2 mRNA JE 552 440 1 45 A% it 55 U A,
1M ELHH T BAG-1 FK W FREE—2 N T Bel-2 (3%
KW 20 B S HA A R BE A R R AR 4R A G, IR B
BESAEFE T A %.

i35 pVITRO2-AsBAG-1-Bel-2 #A %} 5 J 4 g
SGC-7901 W TR H I MEL 44T, T T R BB & %
A BAG-1 5 Bel-2 BB A5 S0 45 40 Bt J8) 39 455 9
G 303, 4l oo 40 B ) A2 K5 R T IR IR A
AT, S BAG-1 F1 Bel-2 0y p R /E 28 5 T 5
fih o fHH 5 BAG-1 Bel-2 Bl 5 A M 40 A ) 1Y)
PR PR TN X L DR i 240 i A 1 238 7K T 52 )
PBSRAEAFR AR ST

S Xk -
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AR N-CBER 1A E R IR KR TS . DWI 5 3
A S5 7 R ) SRR 43, 1T SR W I M 9 2 o R B EE R
SR RIIE IR R 2 KL BT, To 5 B, {5 5 T 6 B 4
LUy FLIERE U AR Y . BT R 90% ~95% A4 JRE 4 it 52 J5
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