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Impact of BCL2 gene silencing on 5-Fu sensitivity in gastric
adenocarcinoma SGC-7901 cells*

Zhe-yu Ding, Feng Du, Ji-hong Wang, Sheng Gan, Ying-li Cun
(Department of Abdominal Surgery, Yunnan Cancer Hospital, Kunming, Yunnan 650000, China)

Abstract: Objective To explore the value of B cell lymphoma 2 (BCL2) gene silencing in enhancing
5-fluorouracil (5-FU) sensitivity in gastric adenocarcinoma SGC-7901 cells. Methods Human gastric
adenocarcinoma SGC-7901 cells were set up as research group and control group. In the research group, chemically-
synthesized BCL2 siRNA sequence was transfected into gastric adenocarcinoma SGC-7901 cells by liposome method;
while the control group had no relative intervention. RT-PCR was applied in detection of BCL.2 mRNA expression
in gastric adenocarcinoma SGC-7901 cells of the two groups before and after transfection. Both groups were added
with different concentrations of 5-FU and tagged with Annexin V; 48 h after adding 5-FU flow cytometry was applied
to detect cell proliferation inhibition rate and apoptosis rate. Results Before transfection the relative expression of
BCL2 mRNA had no statistical difference between the two groups (P > 0.05). The relative expression of BCL2 mRNA
in the research group decreased after transfection compared to that before transfection and that in the control group

(P < 0.05). After cell culture for 48 h, the proliferation inhibition and apoptosis rates of the research group were
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higher than those of the control group (P < 0.05). Conclusions BCL2 gene silencing can enhance 5-FU sensitivity in

gastric adenocarcinoma SGC-7901 cells, inhibit cancer cell proliferation and promote cancer cell apoptosis; therefore,

BCL2 gene silencing may be an effective way to enhance the effect of 5-FU therapy for gastric adenocarcinoma.

Keywords: B cell lymphoma 2; gene silencing; enhance; gastric adenocarcinoma; SGC-7901 cell;
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B AR RN LR A, Ta 22, 5- UK
BE ( S—fluorouracil, 5-FU ) J&H & H25% "', SRtk
SPEGUE AR, AT 25 ' MERIKP |
WA T I AT IS RGP ABCR o T B itk L 4h i
-2 (B lymphocyte tumor-2, Bel-2) FEIESE
TR OO R 7 R, ABF5E53HT Bel-2 H A
PO HRARE SGC—7901 24t A i) 1 L 1 i) 155 150 R 248 i
AT, B 76k Bel-2 3 LR 3 1 9 5-FU
P BRI E S, BRIE AT

1 RS

A

N B W9EE SGC—7901 4 Ji Hy - Vi 240 Jif AF 5 iy 42
ft ERA (VLIMESRAER AR AR ), dlan i
(fEE Partec A F] ), B0 BEWIE . WA A4
WA ARARE BT RHEA PR A F], RPMI 1640 K375
FRA M (R EAY) TRARZAF ), RNA
PEBGAF & ([ Qiagen 24 H] ), <DNA A HAF &
(ZEH Promega O], SERPE & PCRIAFH A A1 SYBR
Premix EX Taq ( H 7S TaKaRa /] ), 5-Fu ( #iVTiEEE
Zilk/AE] ), MTT ( ZEE Amersco A H) ), —HEIVH
( dimethyl sulfoxide, DMSO ) ( 3£[E Amersco A H] ), fF
JEARSEE LI Lipofectamine™ ( 32 Invitrogen 2AH] ), 4
MUSEFRA6 . MR FR ARG A 28 [F SHELLAB A #], 42
AR TR DGS033A (R ARH T4 ), Bel-2
Z bk (RIUEHEAY TARARAE ),
1.2 FHik
120 oz Bor N E B SGC-7901 4l AT S8 240 Fixs
MReH, B 3 AMEEFRIL, 2 BbmiciFoE 4l S0 w g/ml, BF
40 100w g/ml, WF5E4 200w g/ml. X FRZH 50w g/ml |
XFHEZE 100 p g/ml ST REZH 200 o g/ml
122 @i BEFRILE 10% B &G 24 i v A
RPMI 1640 55329, 7E37°C. 5% ALk CO, 1 il

1.1

TR R AR SR AR T G 5% 24 b

1.2.3 i 4 KR A B4k R (reverse transcription—
polymerase chain reaction, RT-PCR ) RT-PCR poRiL
W2 N R R SGC-7901 41 A H Bel-2 mRNA B %
ik, RN, S I WRG PR RNA, JEid cDNA
T £ 30 4 45 cDNA,  Hr Bel-2 siRNA 1F [5] 5
Y+ 5-GUACAUCCAUUAUAAGCUGATAT-3', 2[5 14 .
5'-TdTACAUGUAGGUAAUAUUCGAC-3', LLi% cDNA Jy
R 3G Bel-2, RAHAPIAL, 95°CHIAENE 155, 95°C
PE 15 s, 60°CIR K 30's, L 45 MEIR, R 270 ik
714 Bel-2 mRNA AHXT A5,

124 & w30 3TN RIBIBIO 24 F) {2
A B Y Bel-2 siRNA JF 51, Bel-2 siRNA # J37 41 &y
5'-GTACATCCATTATAAGCTG-3',

1.25  Bel-2 A B 24 BFST 20 240 M dh o0 ) A e
W, W RPMI 1640 15 37 W 80 w1 Fl i ot 1K s e Wik
LipofectalrnineTM 241, A 30wtk 2= A& AR Bel-
2 siRNA, FfeiRA) . RGBT 5 e b 2a 5 i
Bel-2 siRNA FE8 E 58 40\ B B9 SGC-7901 4ifE,
gt 48 ho XTHRATAHEAT T, DL RPMI 1640 55571k
80 w1 FIAR FIARTE Yl Lipofectamine’ 24 w1 [FJ ] #EF T
Ri% 48 he

1.2.6  Bel-2 mRNA #9%3%  FIRAT RT-PCR K&l
FOHE YL R PZH Bel-2 mRNA fZ3k, JriklR 1.2.3,
127 wmia¥gkapd Zegteml  BUSEUE K400,
L5 x 10" 404 RP T 96 FLARM IS IR b b, MR EHL
FE R 3% MUAR IO AH R 55 324, 76 R 2 X6 Bz At ) 355 5%
HrR A 50, 100 A1 200 . g/ml 5-FU, B4 5% A
XHREZH, K57 48 h JG A 1 mg/ml MTT 1 ml, Z¥ZEH%
F4hJ5, A 0.1 ml DMSO 5%, 37°CH$7 30 min,
TEAE AR TR X DG5033A | [ 8hii s, REU K
570 nm ZLEEEE (optical density, OD) ff, PAZSH
X REAL A BRifE, TTRA LG KA H R . i
il % = (5-FU FL OD {8 - 25 (1fL OD {8 ) / 25 AL
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THFE, F : Bel-2 FEHPUERNTE B SCC-7901 AU 5—Fu BUSME R0

oD fH.
1.2.8 i Feten  BOSEAE R, L
5x 10" AR T 96 FLAN KRG FEp T, MR UG HURE
IR AR ICAIN B2, ZE AL R bR 1 R 7l
SN 50, 100 1200 . g/ml 5-FU, 3535 48 h 5 1
0.25% JEE A BT 2 min, 800 r/min B5.0> 5 min, U
LA, PBS MRS 2 K, JILA 10 mg/ml RNAse
150 1, 557 30 min J5MULTNRE 50 ml Jeta, 300 HJE
Je W UE AT Annexin V ARIC, >R i 2 4 AU
20 R AN T O
1.3 SHitZEFH*E

Bdi R F SPSS 19.0 Geit#rtt, %R
PR + BRifE2E (xxs) Fon, o R aibt 1)
T EIH, P<0.05 NEFHGIE L,

2 #HR

2.1 THHEBELHGE Bel-2 mRNA X RIZE LR
WFFE 4% YL i Bel-2 mRNA AH % 26 1k o 5 %t
HRALELAE, SIS FEAR ( K250, 2R G4 X
(P >0.05), W4T Bel-2 mRNA ARk 5

XA, SWMSAEA s, ZRAZRITEE

SL(P<0.05), WA T XA, Wk 1.

F1 WAELEIGBcl-2 MANAEMWRAELRE (xzs)
3 20 LS

e 0.872 +0.106 0.113£0.103

Xt R 0.887 +0.105 0.886 = 0.108

il 0.985 50.749

P 0.828 0.000

2.2 THALHRRIEIENDHIR BB T EILE

WF 58 4 48 h A [RIHE B 5-FU 41 i A 3 58 410
BMPFTRILE, &I EIN, ZRAGITFEX
(F=11.927 116.433, P =0.000 f10.016 ), XJHRZH 48 h
AR 5-FU UM 3 FE AR AR TR I, &
T 25081, Z5RA TR L (F =12.866 Fi1 8.029,
1P =0.000). P 4150, 100 Fl 200 p g/ml 5-FU 3
Af AR B 1 IR SGC=7901 41 i 411 i % 28, 50

F1 100 p g/ml 5-FU A9 il R 5 25 S 38K, 1fif 100 1
200 p g/ml 5-FU AU HRIRCR 22 S A, 35 100 p g/
ml JFH N 5-FU ¥ BEXTH AR HSCR A K, L
F2ME T ~ 3,

*2 WAMPBIEEIEERATEREE (%, xxs)
215 HEFE A AT
TR

50 p g/ml 5-FU 16.35 + 4.55" 48.55 +9.44"

100 w g/ml 5-FU 25.78 +6.72"* 57.65+12.18""

200 . g/ml 5-FU 26.65+6.83"% 59.43 +13.65""
XFHEZH

50 w g/ml 5-FU 8.26+2.26 29.36 + 5.44

100 p. g/ml 5-FU 1322 +4.21" 36.36 +7.63"

200 p g/ml 5-FU 15.13 £ 4.45" 37.52+7.82"

1) SXHRAE, P<0.05 5 2) 58541 50 w g/ml 5-FU
[, P<0.05 5 3) S5XFHRZH 50 w g/ml 5-FU LL#, P <0.05
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A BSR4 50w g/ml 5-Fu s B : #1584 100 p g/ml 5-Fu ; C : BFFTE 200 w g/ml 5-Fu; D : IR 50 p g/ml 5-Fu; E : SFHRZ 100 w g/ml 5-Fu s

F o XFIEZH 200 w g/ml 5-Fu
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3 iTig
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P RIGIRTE R . SRR s B8 S-FU fby7
ROCR, 2 FRTIE R 2075 i D

VT AE KOG TRAE 9o v, DA 2 o 4l B 2 0
fro A IR S Tl BT AR i, 3o
FEATT 25 R T IS — e AR ™ B A
IR, E2F 5% SR U0 B Bh 748 = N 8 i
SGC-7901 2 Jf XoF ML Fy BURR M, T REAE S ' 9 259
RITRYER S 2 —. BOYER % " #F5¢ & M, siRNA #%
Y M J B AR AR P T 25 A DG SE R, A Bh Tk

AT . Bel-2 J R 20 R 8 14 ) i) OGS Ik
B, Al A e Z R TSR IR BRI
R EER M i AR " SR FH RNA TR Bel-2
B, WEEFO A SRR A A KA R, s
50 R, Bel-2 mRNA ] i & PR R M14 41
bk Bel-2 R, AROMIEAMMEAER . Hit,
Bel-2 F FH0 ) YL ER IR o] REXT H: 5-FU b7 U A
S, AR, HETSE T Bel-2 FED DT ER 58 1 IR
SGC-7901 A%t 5-FU Stk it ot/ .

AWK AL 2E A Y Bel-2 siRNA 751, 53
2 B IYE SGC-7901 4iiffl, 455 &I, Bel-2 siRNA JF
G5k gy 25 B IR SGC=7901 4 if1J5, Bel-2 mRNA #H
X FER R AR, Bel-2 siRNA FEAIEEY: 2 F I SGC-
7901 40 B 1l 5 Bel-2 JE R PLBR R . 43 3 X Bel-2
FE U BR AN AR X Bel-2 3 PR E 47 1T 8K Ak 2L ) 15 9
SGC-7901 ZHAEANA 50, 100 F1 200 w g/ml 5-FU, Hi3%
48 h JE A AR M AR A R A AL DA T AL . ARBIESE
SEHIR, 50, 100 F1 200 w g/ml 5-FU ¥ 0] B4
(1) B B9ER SGC-7901 2 M4 il R, 50 F1 100 p g/ml
5-FU By R4CR 22 S K 5 78— Wk BE Y Bl 3 K
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KMPAT R, 2 Bel-2 SR UER T RE AL A el W i
S—FU ST RCR S 2 —, H. Bel-2 JERITTREME A
SRS HRYT I 2 —

25 FFTR, Bel-2 siRNA 591 il A 24 T2 Bel-2,
1M Bel-2 FERUTER AT W R A i a4, IR e b 2n
MR TS, B8R H AR SGC=7901 41X} 5-FU (4§
B Bel-2 BEYTER W] g2 0 H I 5-FU J7 3L
WA RO
5 % X #:

IR , WFERAT. . % T «B & Bel-2 76 B REA14U P 3k B
SN )T EESE , 2014, 35(11): 1705-1707.

PASQUINI G, VASILE E, CAPARELLO C, et al. Third-line

chemotherapy with irinotecan plus 5-fluorouracil in caucasian

(1]

[2

—

metastatic gastric cancer patients[J]. Oncology, 2016, 91(6): 311-
316.

MURANAKA T, YUKI S, KOMATSU Y, et al. Efficacy and safety
of bolus 5-fluorouracil and L-leucovorin as salvage chemotherapy
for oral fluoropyrimidine-resistant unresectable or recurrent gastric
cancer: a single center experience[J]. J Gastric Cancer, 2016,
16(3): 177-181.

5, M, SR, % BB ER SGCTI01/ PIEEER
r miR-185 [ 3k Kot i 22 25T 25 L2 (1], 2 RHE
2% ,2015,18(17): 2101-2104.

A, SRS, SV R EE A STAT3-shRNA X 41 fk
T UL 2R S AL (0] FERBERLCA 2441, 2015, 40(20):
261-265.

BREROD , XY, R5ete , 45 . B SR A4 RACKI, Sre

i

1 Bel-2 1 RI8 SARSCHERTSE [1]. IR, 2016, 45(19):
2645-2647.

(7] BYAKE , R, Xtk , 45 . BIEmZ5a itk SGC-7901/5-FU
B ST S 2B A0 B4R (0], TH AR 2 LT,
2012, 4(3): 163-169.

[8] MAHLBERG R, LORENZEN S, THUSS-PATIENCE P, et al.

New perspectives in the treatment of advanced gastric cancer:

S-1 as a novel oral 5-FU therapy in combination with cisplatin[J].

Chemotherapy, 2016, 62(1): 62-70.

[9] WANG B, WALSH S J, SAIF M W. Pancytopenia and severe

gastrointestinal toxicities associated with 5-fluorouracil in a patient

with thymidylate synthase (TYMS) polymorphism[J]. Cureus,

2016, 8(9): DOI:org/10.1371/journal.pone e798.

[10] YAWATA K, OSADA S, TANAHASHI T, et al. The significant

role of cyclin D1 in the synergistic growth-inhibitory effect of
combined therapy of vandetanib with 5-fluorouracil for gastric

cancer[J]. Anticancer Res, 2016, 36(10): 5215-5226.

#itl BGC823/5-FU I 58 K 25 Wy Ut s il [J]. v [ v 2 2%
#,2016, 41(4): 603-608.

[12] BER A7, TRE , 55 . E2F-1 KL% A B i 25 4 i ik
SGC7901/ 41 2 25 it 25 Yk (4 3 s (7). P g 245k, 2014,
36(3): 171-176.

[13] BRAR , oAy, FBe , 45 . E2F-1 SEPSTLER T ko A S i 25 4

Ju#k SGC-7901/DDP XMIUHHAYIHUEAE [T]. BTy BERFR A4

2013, 33(12): 1727-1732.

BOYER C I, TEO J, PHILLIPS P, et al. Effective delivery

of siRNA into cancer cells and tumors using well-defined

[14]

biodegradable cationic star polymers[J]. Mol Pharm, 2013, 10(6):
2435-2444.

[15] AE#, JDIE, XUARRL, 45 . Bel-2/Bid 18 B Y 22 ERkis 5
Il A X [0]. AR 2R 4R |, 2013, 23(20): 51-54.

[16] kM, i, PMIHT, 5 . RNA THEIIEK bel-2 HEPIX A
PR AN ML AR ST (0] WAL R 2%, 2009, 15(9): 1012-
1015.

(FEFFT ki)

- 15 -



