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ERIESREMN o- HEVEEEE 1 X B MK BGC-823 1EE RN

MY, HKE, MmIEE (400016 T Pk, P BE R RS0 B4 2O 28, 3 F D5 25 S5 R B 5 rhty)

WE] HM SRR o BRI (Golgia-mannosidase 11, GM 11 ) A\ FI B 41 bk BGC-823 1t
WA, Jii: M EAZ R IR A EX-E2372-MO3 , i@ i J5 JF & Lipofectamine2000 ¥4 4t 2 A & J&2 40 i bk BGC-823 , fifi
FERASE AR, I SHE S AR AR . I RT-POR AR TAERAN GM I comye bel-2 mRNA 9615l Western bl
SR AL GM T comye bel-2 3 1 Ayl A MTT o 2ot sk 40 M (K6 o ek GM T I 40 L 0 0 1k 0
W, BE GM L ECA% s OB H £ b0 O s 6 e MTT 45 5L ik 65 GM LU 5 385 201 06 0 0 kP 60 75 % BB 41
(P<0.05), s I G, S5, 5% HRALA e, OM I 3 k21 F R A0 ML G, 30040 B I S0k S 30340 f L 49 ) i
KA. B e EREZAIE GM I mRNA IR 146 1K F W) 8 7 -0 PR (P < 0..05) , ELAT ) 5 1 9 ¥ 4 41 L BGC-823 o
c-mycff) mRNA FIE [126i57K F-(P <0.05) {EXF bel-2 M RN . 4518 if ik M I B ALk 5 i 40 g s s, v
B85 FA c-myc BOEKIRA X,
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Effect of overexpressed Golgi a-mannosidase II on proliferation in human gastric
cancer cell line BGC-823

Yang Zixi, Yi Yongfen, Yang Yaying (Department of Pathology, Molecular Medicine and Tumor Research Center, College of Basic
Medical Sciences, Chongqing Medical University, Chongging, 400016, China)

[ Abstract | Objective To investigate the effect of overexpressed Golgi a-mannosidase [[ (GM Il ) on
the proliferation in human gastric cancer cell line BGC-823. Methods Eukaryotic GM Il overexpression plas-
mid EX-E2372-M03 was constructed and transferred into human gastric cancer cell line BGC-823 with Lipo-
fectamine 2000. The cell strains with stable expression were screened, and the transfection efficiency was deter-
mined by fluorescent microscopy. RT-PCR were used to determine the mRNA expressions of GM I , ¢-myc and
bel-2 in transfected cells. Flow cytometry and MTT assay were used to determine the effects of overexpressed
GM I on cell cycle distribution and cell proliferation. Western blot analysis were used to detect the protein ex-
pression levels of GM I , c-myc and bel-2 in transfected cells. Results The mRNA and protein expression
levels of GM Il increased significantly in gastric cancer cell line BGC-823 transfected with EX-E2372-M03
(P<0.05), and the mRNA and protein expression levels of c-myc were upregulated by overexpressed GM II ,
but those of bel-2 were not significantly affected. The MTT results showed that the proliferation activity of the
cells transfected with EX-E2372-MO03 was significantly higher than that of the control cells (P <0.05). The
flow cytometry results showed that compared with the control group, overexpressed GM II led to a decrease in
the percentage of cells in G, phase (P <0.05), and an increase in that in S phase (P <0.05). Conclusion Over-
expressed GM Il can promote the proliferation in gastric cancer cell line BGC-823, which may involve c-myc
expression upregulation.
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AT AR B 22 A BIF 5 2 WA B 45 ) 1) B 5 b e
(TR W24 T O S OIAR G, B Ak (R S e A%
AT R R AR o H S B ( Golgi o-mannosi-
dase II, GM I ) JEHHHEIE W B SCBEVERE H BB Z — o
FURFE ARG T GMIL A8 A ik g i HL o R 2k
K e E IR GE 2, B2 A HE5E T D S5 (swainso-
nine, SW) I3t o SW Al = ARIEAR o- H B E TG 1T
S, 5 A0 2 1SR A A A ARk , 2 T AR iR
RS R 2RIA1 L R B AR DR SW R,
FilosRd 1 A A RV B A A2 A0 SW ki S X A
TSI A R GER R e S T RS 40 R € 3R A i
A S HU P IR R A A R T S
FEARE R GM T AT a2 1 e 74 A A R % fie
PERRE R AR R R (HE, GM T 2 75 3 5 e 2F 8
ARG T Sk B R R A AR R R ANTE R . RS
63 5 oFs G T S 3% 3k TR 31 e 2k 2 18 i 200 i
BGC-823 W5 GM 11 1o 2 1k %o ' i 4 i 4% 41 7% 1
U, FER LR GMIL c-myce \bel-2 i H AL
FIRRTE , WIS TR, A TRABETE ML 5
FERAE R RIAIEOCER , LA LA GMIT Ay 88 i I &
4 R T SR B SRl

1 HRSF %

1.1 ##

i 40 JE bk BGC-823 K & A B DHS o oy A S 0 %
T A o Feak ik EX-E2372-M03 6 [E GeneCopoeia 2\ ) 1/}
Bl s i 4 175 1 T 56 [ Hyclone 23w ; DMEM Iy 22 [% Gib-
co 23w BRI T35 [ Sigma 23 W] ; Plasmid fifi 2 Kit I T 36 €
Promega A ; GM 1T | c-myc \bel-2 St N2 e SR I T35 [
Santa Cruz 24 &) ; HRP dricd £ PR iRl TAL st b k2 &/ A
) ;G418 Western i2{fl| & LA & ECL &G H & T LR =
KT BHESF g JBtfA Lipofectamine 2000 , Trizol 23y T 32 [
Invitrogen 23 F] ; RT-PCR il & W4 T K% 5 2E ¥ 2\ 5] ; PCR 3]
Yk LA Tt
1.2 Fi%
1.2.1 M@t RAEH TR 4 GenBank £ % H A2 GM
I 3£ X7 %1 Human mannosidase , alpha, class 2A , member 1 ( NM_
002372) , f13E [ GeneCopoeia 2y ] p Bii4 : GM I iof & 3k H 20
ki EX-E2372-M03 , HAfi A ORF Bk 3 425 bp, it Bkr
RARB 2L N pReceiver-MO3 (6 299 bp) ,,
1.2.2 BiRrfefb B4Rl B BUkLi b BIREZ S R IABRA E
DH5o H, B2 T LB SEA, A 37 CHERAFES I3 1. HREL
BRI B g e MBI R LB B3R LN, 37 “CHEFK 225 +/min
WEFRAR (12 ~16 h) o Y H WA B, 18 OB B2 Bt & 3t B
BRI o
1.2.3  Zuffussse Kb K B EANM R BGC-823 K 3R T
10% /N 1M3% 1 x 10° U/L F % % 1 x 10° U/L $6%85 K (1) RP-
MI1640 Fig#irh,37 °C,5% CO,IRAR G I7 o KA RUE I 40

ML 0. 25% [ RS R AL, 07 10% /N4 L3 ) RPMI1640
FEFRMEL R AL RN TR LR B 96 FLAR 4 ] .
1.2.4  [RASHEEG UGV O H R SR R, i e s sk A
FIZS FUO6HREZE  KE B AN bk BGC-823 45T 6 FLAR AT, 2441
Ja R & Rk 80% ~ 90% I e 4 5 Gt . A% UKL 5 5 B Lipo-
fectamine2000 I TCHL T ML 1) DMEM T8, % 10 214 LU 347
R LA AJTORE 5 IR PR G 45 PR 500wl 55346 h
Je B TCHUE E G AR A i) DMEM gk &E1: 5%
1.2.5 S R AW A ) Jok i e 0% 1 R g a0,
T 24 48 72 h FOL WAEE TSR, B 5 AP 40 M
B R DU AR R BOR . HRACR = (ki a5t
AMIBE FOLT B4R x100%
1.2.6  ffiikfeseguiark  RauaRBE R ge i B AR AN
MikEF% 48 ~72 h J54% 1010 # LU 12 R0 F G418 fifi i s 57 i
HEATIESR 3 ~4 A 1 W, USRI i AR KRG . T R U T
FRicHortE v T i HLAE KOS R A 4l M i 47 e . G418 i
TEIG IR BE 2428 400 pg/ml,
1.2.7 RT-PCR ¥:il% 445 GM I | c-myc . bel-2 mRNA )35
W AR 25 LA L, F Trizol $RIBCANMLEL RNA 33054 S i DNA
L cDNA Rt i 47 PCR 9744 (R 1) . PCR KB & F R
95 C A ME 2 min,94 °C 30 5,56 °C 30 5,72 °C 1 min , 3t 30
APEF, 72 °C 10 min, LG HUZ R ) 5wl 4T 2% Bl
BEBEMS LUK o R H] Quantity One H P 73-# i vk 2% (14 K B,
PL B-actin A2, LU S5l 5 A S K BE A A LR 7R GMIL |
c-myc .bcl-2 mRNA FAHR &1,

*x1 EESIMF5

A SIHFH(5'3") PR

GM I iF & CAGTGCGATCTTCTGTGTGGT 152 bp
J2 X5 GCAAACGCTCCAAATGGTCTAT

c-myc iF 4 CCAACAGGAGCTATGACCTC 290 bp
JZ 4% CTCGGTCACCATCTCCAGCT

bel-2 iF X4 GGAGGATTGTGGCCTTCTTT 287 bp
JZ 4% TCACTTGTGGCTCAGATAGGC

B-actin iF 4% ACTGTGCCCATCTACGAGG 678 bp

Jz X5 GAAAGGGTATAACGCAACTA

1.2.8 Western blot ¥ KM %% 4% f5 GM I | c-myc , bel-2 25 4 1)
Fik RS HMMEEN 1T 8% SDS-PAGE, HLUKETFE
BASEA LR 4 TIBNR A, Bl A 30 g A,
LUK 5 SR 2P TR 15, T 5% T B 4 B PR 747 1, i
JHEH A A 1: 300 B GM I Hifk, 4% 1: 500 #i BE c-mye  bel-2
YUK, 3% 1:1 000 i BE B-actin Hifk 4 CHEF LR WHIMAZ
H¥1:1 000 # By GM I c-myc \bel-2  B-actin —_#i ( Goat An-
ti-rableG ) B3t ATV, ZE IRIR 4% 2 h )5 FERE = thom A k2= 200
WAFNHIT WA . 7E Bio-Rad iYL F W €%, 04T
g5

1.2.9  MTT IEAI A SEIE 1 435K 25 2H 4 M kT
96 fLARH, 5 5 AL, THIMINGEE IS 24 148 .72 h #4T MTT %
W, FEETRAFLINA 20 wl MTT %% (5 ¢/L) ,37 C 4 i s 57
FEMEE 4 h 5 FALINER IR, BEALAIA DMSO #5150 pl, £
5& 10 min, A4 A 3 B A5 X T 490 nm 3¢ K0 O %5 (E
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[D(490) ], 2.4 Western blot % %5 4 j5 GM I & & &) & ik
1.2.10 3720 Mt S0z i) 240t J) 390 HEAT AR AL, K 2 i HH GM I I FRIA IR 3, 54 H A JE R 4 4h i i) GM

HORAE N 1 x 10°A/ml Ze A7, FRHE45 41000 SR T 96 FLAR
o R 8 ML, ELREFR T2 h WUARAHML K A MR T
5% B 4 CHEE R . W H A Rnase 4% 0% ACE
30 min, | 52020 G R 20 A TR 1, RS 34 BE 48 2 ( prolifera-
tion index,PI) . PL=(S+G,/M)/(G,/G, +S +G,/M) x 100% .
1.3 %it s o

B LA x =5 F7R R SPSS 17. 0 #4447 B IR 3 7 22 4%
M, £E BTG LE A SNK 7%

2 #R

2.1 DNA 5

BHEREUY ok EX-E2372-MO3 % FigA: TAEY TREA R
F]EAT DNA e, I e 45 50 R 38 AR BEF B IR A, 26 W ks
FFE R o
2.2 ks ARG AN

Wk e L R AR Y 6 ~ 12 h JR7E2E6 BB
AR NGO T IES Y R . $E YIS 48 h T IETR I
YRR YN T5% o REES RIIERS | 98 610 B i Wi 55 H 2
ER . FOBYNM, Y B i R 4l 40t 48 h AL aniE (K 1) .

A:Gkmie;B. 454 B e AR mie
1 WABMBENEREARMNELEEME BGCS2348 h
&R (x100)

2.3 RT-PCR #4452 GM Il mRNA &) %k

#41 GM T mRNA IR UL 2, 455 R 5% e H i 5L R
ZH 4 GM IT mRNA [)#H %} ik 5 (0. 528 £0.003) B i & F 45
PN HEZH (0. 449 £0.011) #5252 R 40 (0. 461 + 0. 001)
(P <0.05) % e a8 #4525 O BRZL GMU T iy 23k K7
THi #2573 (P=0.071),

1 2 3 4 5 6 7

1300 bp=
700 bp—
500 bp—

300 bp—

«—B-actin(678 bp)

001 <—GMII (152 bp)
p—>

1:DNA AR 52 2 G af A3 S L m B R4 . 2 e AR 4,
5 ~7 Hyaf L &-4A 6y B-actin
B2 RT-PCR #&illEAHM GM I mRNA RikKF

11 3 F13%357KF (0. 017 7 +0. 000 3) B &t /&5 F % Ye 25 a4k Al
(0.005 8 +£0.000 7) 12 (4 X BE4H (0. 005 4 £0.000 4) (P <
0.05), MYz B d 525 AT REAL GM I (19 38 K- L 48
HEEE N (P=0.173),

1 2 3
S — — —CM 1T (132><]03)

A .0 (42x10°)

1. G B2, 5T B3 .54 R BN
3 Westerm blot il % A 408 GM Il & B Rk K P

2.5 RT-PCR ##| c-myc .bcl-2 mRNA &) % ik

Sy H S A5G Y s BRI S U6 BRA c-mye/ B-
actin \bel-2/B-actin YL BE A4 AN T (K 2) . Y B 05
P20 20 ML ) c-myce [ mRNA 357K 7B & i T 4% Yeas ik 4l
s XTI (P <0.05) o i %% Yo zs BRAR A 5 25 U0 IR -
myc F)FRIKKFIEWE 2R (P =0.07) . 3 ZH40)fl bel-2 mRNA
HIFIATGE T #E (P >0.05,[514)

%2 RT-PCR&ilE AR c-myc . bel-2 ) mRNA Ri%x
IKFE (n=3, x£s)

215 c-myc bel-2
EgEpoptil 0.615 +0.027¢ 0.693 +0.002
e oS iG] 0.654 +0.017* 0.693 +0.002
ey H A 0.939 +0.013 0.696 +0.001

a:P<0.05, 5 # 3 B o A B 20004

1 200 bp—

20 b5

500 bp—
300 bp—
100 bp—

bl Rl < (3-actin (678 bp)

1:DNA ARAE;2. = Gt B3 2 e Z HARA;4 . 45 8 B o9 R A 21
5~7 H b 48 B-actin - A:c-myc mRNA % A K5 B bel-2
mRNA % ik K-F

El4 RT-PCR & 840 c-myc .bcl-2 mRNA FKikkFE

2.6 Western blot # | c-myc .bcl-2 & & 4 & ik

B ge F A SE A % g 2= s AR LA 25 X IR A e-mye/B-
actin \bel-2/B-actin JEHEFE LLEM BIANE (£ 3) o Fe e H o2k
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PRI c-mye R A IR KT I 0 08 T A e 23 A 2 A =
FIXIRAL(P <0.05) o T Jeas 4R 5 23 FIA R AL c-mye #Y
RIBAKFTEW R 25 (P =0.06) ,3 AN bel-2 S H KK
Gt A (P>0.05,K5)

&3 Westen blot # il & 2HZAAE c-myc bel-2 IE R R
KE (n=3, x+s)

25 51 c-myc bel-2
25 U R4 0.569 +0.012% 0.022 +0.001
T s 3RAAR A 0.531+0.0112 0.023 +0.001
e B i 2 0.897 +0.031 0.022 £0.001
a:P<0.05, 5% 3 8 oy A H ik
1 2 3

T S— w—— —(-myc(62x10°)
A S (i (42%10°)

1 2 3
W s— < Bcl-2(26x10°)

S S— — < 3-aclin(42x10°)

1. O R;2 4w B IRm;3. 46 B A RAA A cmyec &
b & ik KT B:bel-2 & & & ik KF
5 Westen blot 1| 2H 4 ff] c-myc bel-2 B A FKiLKFE

2.7 MTT ¥l 2m A 3% 78 7

Ko D045 2 4 LU BE 5 O 24 48 72 h FYGEE BE (Y, 45 50 L 3%
4, T Y (1 F DR 2 40 6 17 1 A R B S = X IR (P < 0.05)
MRS RN S5 A BATH B 25 (P=0.567),

F4 MIT RUZARBFRNGEZR BN EEE (n=3, v =)

215 0h 24 h 48 h 72 h

25 PG IR 4L 0.124 +0.015 0.264 £0.016%0.442 £0.0260. 572 £0. 0392
s ik g]l 0.124 £0.014 0.273 £0.016°0. 453 +0.03320. 586 +0. 0162

Y H LR Z] 0.126 £0.017 0.445 £0.035 0.680 £0.029 0.773 £0.024

a:P<0.05, 543 B oy R B LR

1200
900
i g
e < e
S| 600 =
g 5
300 7
R =S
0 20 40 60 80 100 120 0 20

Channels(FL2-A)

Channels(F1.2-A)

2.8 iRl R

FCM G453 855, 525 10 0] W28 R0 s 2 A LA I
ey B Ry R 4140 A G, AN L R B B s/, S 30940 iy B 3 3
i, WA BB R A R Tl A B AR R A PT I B R TS X
MR R e 2 BAR L (P <0.05) o T Y28 kA d] 5 25 (A 0T IR
W 2 (P>0.05,%5.K6),

£S5 FCMENEABMERTSELE (% ,n=3,5=s)

4151 G S AR E(P)
25 PN R4 62.033 £1.731%  26.620 £1.299%  36.993 +0.870*
T YLzs AR 57.930 £2.042% 27.553 +0.650* 39.537 +0.641*
ey H 3L AL 49.383+1.050  45.017 £1.055  52.357 +1.132
a: P<0.05, 5464 B 698 20004
3 wie

B R IEAR o-H BT ( Golgi a-mannosidase 1T ,
GM I ) /& N-SMMEHEIE B0 i OBV i — ,
o 5 ) N-WEGE T S 0 ik L TR SO DA H B L e Ak
R R R R B T PERLIRE (4
A Jif g v 200 2 T 525 0 445 4 ) T80 5 9 )
b AL SR AT Ry BTG AN A O, T A s s
5 5 N-BER AT C R GMUIT A7 AT R A
IR I — AT B AR TSR R I
JohgE 2 —  BET AR SRR SE N A 2 1 W
R RSB AH AL 2 A A LR U BIF ST R A . Fiaux
AR, SW BT R 1 I T B S XS GM LT
AIAMEIVEFAE G, H SW i B Sk 41 1] 75 9 4 S 2k i g
AR, 2 s GM L AT 68 5 i y8 40 i 179 A < 25 U1 AR
S E NPT T R FOR SW R EARH T
A A0) S U0, BELH 40 L E G, 300, A £ a2 4 i
P AR YE SW X GMIT iV I f% 43, 4F i GM 1T
5 E RN SR A, B GM I 5 H 4
T FE R OIS AL H iy A

AT

60 80 100 120 0 20 40 60 80 100 120
Channels(FI1.2-A)

A EOT B R R R C A R E A
B 6 ARG ARMERETL
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IEF GO, 20 B A3 58 52 ™ % R, S A kG 5
ORFEE IR R A RIS IR 38 A o T 40 L Py 4 2 3 o 4
LT HA ke S BRI, PRI AR S 365 DA RIS A T 8 B
FIRF AR EX-E2372-M03 % 4L A H 9w 40 il Ak BGC-823
g MTT SEE0 AN =X 40 A ARG GML T 3 ik 5
BRI OC R, LR BN, GM T i k4
YR G, I 2n Mk /b, S 1A A1 A L 451 BH 5 34 in, 1 g 4
B 3G, R W0k Rk B Y A BRLIS  H BfLE AE
REJJ 35 (e AN N G I E A S ], [R]ARE, MTT 52
a5 TR R i g 24 48 72 h 5, UL H A FE R A
2 0 ' % () S 8 T O e 2 AR A RN 2 X R
PG Yead Fe K8 TR A 40 M A T . DL RS IR
PR B AN A GMITF it 21k R AR I B J A M 3 5 .

itk — LAY GM L i F A48 i B 98 40 M 3 5 1)
BLA], FRATTRGE I T — 2 iy #H 5 FE R 9 228, W e-mye
Fl bel2, C-myc BIZEAILN, & myc FEHNFHE
EEM)— R, BA LA RE I 15 Yk DNA 45
BRI AT VR R Si DR 70 200 TR 30 L A0 PR 34 3 L 4y
A R R AR B ZEAE N . C-myce 4% By A A A
AR KA F T EDIRE, 2 c-mye FEH R, ERK K
FAEAERT, A R 4 58 . T bel-2 W) 2 — Ff J5 g 2
B IEES A8 o Bel2 SGHRE DI RE AN 2544 i AN [F]
AT RPZE  —RPT T — 2R T, AL Y
bel2 Al KA T, -5 40 M 58 5 OR T sl A7
AR, FEARSE T IRAT LM, i FRKE CM L5, c-
myc FEIRIG T, 45 MTT 258 R =X 240 M A A 8 7
AN MG BE B 5, U B 3k GM T BE A 2 40 g
(38 5, ML AT RE 2 o R c-mye B9 A, M
bel-2 f 2k 7E ik 2635 GM I 5 I 0 I W28 4k, P4 itk
GM 1T 27558 4 1 sk R bel-2 (13538 kA 1 5 98 4
ML IE T IRATT T IL % o

ZE AR, i ik CM T 5 5 g 40 i 1) 188 S AH G
GM 11 nJ R i o3 2 32 200 it 184 4 ok 412 1k B 9 1 2 2B L R
&, H GM 1T a] it b4 c-mye BYF3h A 3 B e 4
M35, P, GM T AT AR —ANIRYT B i 1 9T
R B IR YT A VAR I N R
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