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[ Abstract ] Objective:To investigate the inhibitory effect of breast cancer-associated antigen 1( BRCAAI ) gene silen-
cing on gastric cancer MGC-803 cells and the related mechanism. Methods: Plasmid shRNA-BRCAA1 and shRNA-N
were constructed and transfected with FuGene HD into gastric cancer cell line MGC-803. The transfection efficiency was
examined using fluorescent microscope 24 h later. The total RNAs was extracted 48 h after transfection and the expression
of BRCAAI and GAPDH gene were analyzed by real-time PCR. The cell proliferation was assessed by MTT assay 24 h, 48
h, and 72 h after transfection. The cell apoptosis was determined by Annexin V-PE/7AAD. The expression of Rb, Bax,
Bel-2 and BRCAATL proteins was analyzed by Western blotting 48 h after transfection. Results: We found that the trans-
fection efficiency of shRNA-BRCAAI was ( 81.2 £2.6 )% 24 h after transfection. Forty-eight hours after transfection with
shRNA-BRCAAT1 the expression of BRCAAI mRNA decreased by 61.4% ; the inhibition rate of MGC-803 cells growth was
45.0% . The cell apoptosis rate of shRNA-BRCAA1 transfection group was significantly higher than those of untransfected
group and mock plasmid transfected group ([14.4+£1.61% vs[5.4+2.01%,[4.4+2.5]% ,P<0.05]. Cells trans-
fected with stRNA-BRCAA1 had significantly increased expression of Rb and Bax proteins( P <0.05 ), and decreased
expression of Bcl-2 protein( P <0.05 ). Conclusion: BRCAAI gene silencing can effectively inhibit the proliferation of

MGC-803 cells and induce apoptosis, which might be related to the promotion of Rb and Bax proteins, and suppression of
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FLAR I AH TR FE A 1( breast cancer-associated
antigen 1, BRCAAIL )J& A SE 40 8 RAF B 5 T
1999 4FF Y v [ 1] 1) 15 e A 5C 19 2 [ ( Genbank
AF208045. 2 GI:20800446 ). % 3k A 4= K 93 857
bp, JE P 4 5 DX 3 2 M\ 45 bp % 3 686 bp [,
BRCAAL ZEN i i) F il 1 214 DR AN, A
XFo3F RN 136 800, 54 10 MHEREALAL L, 76 N
Ui s 740 ~ 750 o7 Z HEMR AL AT fe ik 1) R K 1, SRR TR
BRI REAFTE o BRBESS 1, B BE D JE T ARID4B
FIE o B E R Ak, S H & BRI 5 PR 7 LR
RN SR S A T S N (EP e P [EOR
MMESBEAIATERE . AT E T BRCAAT 1Y
shRNA #fA, Jfxf 8 5 MGC-803 4ilfitd Hh BRCAAI F&
PIREAT B , 78 mRNA ZCF EAZIN BRCAATL (9315
i, F MTT B T A DR o B i 400 i ) 5 B 7K F
Annxin V K0 20 9 74 98 7= 7K 3, Western blotting i
K ORCER e I S = = I SO v B LR
BRCAAT Jk KITE 18 P 40 0 v 680 4 AR a5 B H AR R AL
il S LSRR A
1 #R57E=%

L1 ekt £ 2K

B AR MGC-803 Ty H Hh B} Bt 40 i % , RP-
MI 1640 B3 320 B A4 75 W A Hyclone 23 F], 5T
wrde BORR & W 3 b 5T KA 2 A, FuGENE HD
Transfection Reagent ) H Roche 73 F], Rneasy Mini
Kit ) H Qiagen /A Al , ReverTra Ace [ % 55157 & 1
H Toyobo A ], SYBR Premix Ex Taq i 5fl| & W H
Takara /A H], Annexin V-PE 8 T-f: A7 & H BD
/5T, Western blotting BT FH i) —3T : Je 9t X BRCAAL
Z v fEPUIA( abeam A F] ), /NRPTA B-actin £ 5k
PUR( Sigma 23 H ), /NEATA Rb £ S BEHTA( BD
2D, Bt N Bax Z 5 BEPUIA( Cell Signaling 2%
Al ), Western blotting Ff FH B9 —$t: £t/ Bl 1gG-
HRP( PTG 7] ), FHi %R [gG-HRP( PTG /A H) ).

1.2 siRNA R & R4y # st

pBRCAA1( ARID4B ) RNAi Plasmid i £ [
Freiburg K% Beate Brand-Saberi Z{4%#; Bif4 %, B2
PeiE A F| Ecoli DHSa T AR RAE . BT YT
i RNA JT512:5" ATCCG CAAAG AGGAA TCTAA
GATTT CAAGA GAATC TTAGA TTCCT CTTTG
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Fig.1 Construction route of pARID4B RNAI vector
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(s JToRE iR A — D E N H B R PUEEE R,
P A ok B TR R A R A R R R (50
peg/ml )Y [E A LB ZEARBEF-t 1,37 C R R,
e B clone BETEIESE 37 CHRIRIIR . H% Tk H B
IR G B R UTORL A o
1.3 shRNA fr#i4t 4 MGC-803 2m i,

H i MGC-803 4 57 T 10% HiA:= 4= I |
100 pg/pl HHE 100 pe/pl 5E% Z 1Y RPMI 1640
KR, 5% CO, 37 CHEFRF PGSR FEYAT 1 d,
FH 0.25% JBEEE AR AL TR DL 1T x 10° 4>/ml il B2
AL, FERD RS AR Y, B AL 2 ml AR, 24
h )G TR s Yy . 2 8 FuGENE HD Transfection
Reagent Y5 A9 7k 047 46 Yy, AR LT F SR R
2 ug FuGENE 4 pl, ¥ 5T BRI, 24 h
S FRAENG b AU USRI e
1.4 S8 Z % PCR &40 MGC-803 %8 i BRCAAI
mRNA # & ik

MGC-803 44 A AALBRZH( NT ) B % R 21
( shRNA-N ) SZB&2H( shRNA ), #5748 h J5 ] PBS
Yk 3 WA, ] Rneasy Mini Kit 52840 54 RNA , JH]
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Nano-Drop Jll %€ RNA ¥ & . #34i ReverTra Ace 5%
SR B Ud B B FHBEAILS | 43647 R % 5k . BRCAAT
FEREBIMFEH ) up-5" ACCAAATCTCCCGCAAGG-
3', down-5' CATATTTTCCAGGTCCGACA-3', GAP-
DH N 2 3t K 5] 9 7 51 : up-5' GAAGGTGAAG-
GTCGGAGTC -3', down-5’ GAAGATGGTGATGG-
GATTTC -3’ B2 pl FGskr=yy, b FiEs149( 10
pmol/L )% 0.5 pl,SYBR Premix Ex Taq( 2 x )12.5
pl,ddH,0 #ME 2 25 pl. 7E Bio-Rad iQ5 [ i#Ef7 M
Hovk PCR, B 45 72 W FH 2% B0 B B 0 17 #1343 #r o
BRCAA1 mRNA ik LI GAPDH £iARI/ENS
HEARHE , SR TR A2 . G SERT PCR B R L
B CIRIEAT AT AL B ST A SRR 274495 AACH
=(AbHZ Ct - AbFRZ GAPDH Ct) — ( XFHE4H Ct
- XTHEZH GAPDH Ct ). THRE AKX r 45 R RN
T2 H S mRNA 26 35 B MW F % B2 H 1)
JEH mRNA ZA A HAE T .
1.5 MTT %4 BRCAAI W% JE MGC-803 4
fieL 04 3 58 0L

F MTT 3£ ¥ BRCAAT 5: K 855 5 MGC-
803 4 (Y IEFH G . FEYLRT 1 R 0.25% e A
At IE AL T4, R 96 FLANMREE 7ML, DL 1 x 10* >4
JfL/FLAER 15 A M Rl 5 3K 90% L b AT 5 e .
Hi% 5 NEAL, FEYL 24 48 h J5 AT MTT 525, 45AL
JA 20 wl MTT % 5 mg/ml) 5574 H 4 h J5
IRIRIR Y 35, A 0. 05 ml/FLAY — H 35 A( DM-
SO ), f5 LI %8 0 45 & ¥ 58 & ¥ fif 5 76 PE 2 ]
Wallac Victor 2 RERFIEAGINAL (570 nm ) E 6
W Dy, ), LR EUR AL 5 A E LA A1E, 40
MSEFEANHIFC % ) =[ 1 - Dy bR )/ Do ( Ahik
PR ) I x 100% , 2z A A i 26
1.6 X 28 KA m BRCAAI % Wit % & MGC-
803 2\ AL éY 8 Tt L

BRCAA1-shRNA % 4 4fi ff J5 , # ¥ BD 24wl
Annexin V-PE 8 T4 500 & a9 3 B B ) 07
AT T AR, OB FL Y 24 h 48 b JF Y MGC-
803 4L, FH{HIBE Annexin V 1 PI 1 7AAD #EAT X
Yoo A |, 585/42nm AEHGI Annexin V-
PE,650nm #b#: ] 7AAD, Annexin V-/7AAD-, An-
nexin V +/7AAD-, Annexin V +/7AAD + 73 5| R
R S w6 O e 5 e A 26
e f CellQuest Pro 31k A 8h45 i .
1.7 Western blotting 42 MGC-803 4a i, 7 = #8 %
% & ( Bel-2 \Rb \Bax )89 & ik

B MGC-803 ZHif% gL 48 h )5 HEHUAN I B 2R

Flo BCA VEM A IV B2, L 20 pl FEAS B AEAG I,
12% SDS-PAGE 43 25 8 11, 47 83 )5 B L1 /% 7% &0l
FREFAEZ MR b Nt A BRCAAL £ s BEHTiAR( 1:
2 000 ) FRAPLA Bax ZFEFEHLMAR( 1:2 000 )4 C T 7
B, H5 PR 1gG-HRP —4i( 1: 1 000 )37 C
BEE 1 hs in/hBRPT A B-actin 2 e BEHLIAR( 1 :
2 000 ) /MRBTA Rb ZFaEHTAR(1:2 000 ) 4 CTF
EE R, 5 2EPT/N B 1gG-HRP —47t( 1: 1 000 )
37 CHFHE 1 ho ¥R ECL B A, SR B-ac-
tin fEANNSEA
1.8 “itsam

K H SPSS 14. 0 AT Mo EdELh x + 5
FOR, BE TLBCR T « kS ®E P <0.05 fi4eit

2 &% B

2.1 siRNA %A Fst B /& 4n i MGC-803 64 R h 4k 4

Yy 24 h 5 ARSI AR T ER( I 2 )R
AL G o, BT IR 2H( shRNA-N ) AT 5K
B2l ( shRNA ) 1y % Qe 20 2% 43 il 35 2 ( 87. 5 =
3.3)% (81.2 2.6 )% . H LB 2k ik
RRGATE S PN ) (BT C X P S AN 3 Da
mE 2,

B2 PERAEME siRNA Rk
FRALEE S MGC-803 ZH A3 R
Fig. 2 EGFP expression in MGC-803 cells after
transfected with siRNA vectors
A: shRNA-N ;B: shRNA-BRCAAI1

2.2 siRNA %% )5 MGC-803 %m i % BRCAAI } B
mRNA #9 & ik RF

EEYL A8 h J5 4 B A AL AN ML BY) SL RNA E1T Real-
Time PCR. %5 2 75, shRNA 44 Y BRCAAI 3 [H
mRNA 5 GAPDH A Lk, T K T 61.4%, v Bl
BRCAAI BB Z I P <0. 05 ), S ge il 2
R E 3 ),
2.3 BRCAAI % R #5305 5 A § J% 28 i MGC-803
¥ 5 0% h

BRCAAI F£[H siRNA 5 34% MGC-803 4ii ffl Ji5 , LA
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MITT 3250 210 6L Fr) 384 58 7K -, 408 e 384 7 it 2 3 7
SRR BRZH AR L, shRNA ZHAEFH 24 h J5 9 MGC-
803 £ if 17 i i B W IR 43.2 2.3 )% (P <
0.01 ), Hd 76 48 h B XF MGC-803 £ fits 184 5t 417 5
FfiE(44.5 +2.6)% (P <0.01 ), A/ ,shRNA-
N 414EH 5 MGC-803 45 3( 12.5 1.9 )% J&
it X (P >0.05,K4 ),
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Fig.3 Expression of BRCAAI mRNA in MGC-803 cells
after transfection with siRNA vectors
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Fig.4 Inhibitory effect of BRCAAI-targeted siRNA
vectors on proliferation of MGC-803 cells
""" P<0.01 vs control or shRNA-N

2.4  BRCAAI 33 MGC-803 4 i 78 T 44 % v
shRNA-BRCAA1 SZ5: 41 MGC-803 4l i 5% Y4 Jm
24 48 h S AR T3 kBN 7.9 £2.1 )%
(14.8 £1.6 )% %Y 48 h Jo 4008 T 2R 0 B4 fin
(P <0.05);shRNA-N 2, ¥ YL J5 24 48 h J T
RIPHIREN5.64 +1.9)% F(8.71 +2.3)% %%
Y48 h JE A TR IC I BN P > 0. 05 ); A4k

FEZH , MGC-803 A% Yy )m 24 .48 h J5 M AN MI A T
ROPHIREN4.47 £2.5)% F(6.73+2.0)% %%
Y48 h e TR ICHA BN P >0.05,1& 5 ).
2.5 BRCAAI 3 R 5% 3 MGC-803 4m At A =48 %
O Rk ewh

shRNA 544t 48 h j5 2B S M, il 1 Western
blotting FEATRIIN 734 , 55 A Ak FHZH Kz B Xof Bt 20 Xof
WJE BB, 523 2H MGC-803 4 il Rb 5 Bax & 1Y
Feiki BIE, T Bel2 S AZEAT(E 6 ).
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Fig. 5 Effect of BRCAAI siRNA vectors
on MGC-803 cell apoptosis
Al, B1, Cl: shRNA-N, control, shRNA-BRCAALI ; cells
extracted after transfection 24 h; A2, B2, C2: shRNA-N, control,

shRNA-BRCAAL, respectively; cells extracted 48 h after transfection
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FEHRAT M 1k, 5T BRCAAI H:[H W I8 86 A 2
%, Cui 2 KB BRCAAI SLF e B 4120 (1
FRAKF 3 = T IR R B R, B 5 E e e
ToXeo BiEsl 3 ] siRNA £ H] BRCAAI 3L G, %
PAEFL G 41 MCF-7 " BRCAALI SR K BT
FEGI Rb LK KW EAb. 8305 &0
BRCAAL MR E S B kA KR b 5
FEAHIE. XA BRCAAT JE[H ] BE L VB AE A VA 7
EE~SZS

[(-actin
BRCAALI
Bel-2

Rb

Bax

B 6 Western blotting #&ill MGC-803
MAET X EANRIE
Fig. 6 Expression of apoptosis-related proteins in

MGC-803 cells as examined by Western blotting

1: shRNA-N group, 2: shRNA-BRCAAL1 group, 3: Control group
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S5 RW] BRCAAT FEF A5 3] 7 L2 R 53 5 38 2ok I o
YRS YL 24 h 48 h JF PTG OL, R IEEGL 48 h
Ja 5% Y 24 h JEAH L, SE52H MGC-803 4 L 4 T
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MGC-803 4 fita il sk #p i Rb 5 Bax AR
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