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Effect of GRASP65 expression on proliferation, apoptosis, migration

and invasion of gastric cancer cells
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[ Abstract ]Objective . To investigate the effect of GRASPG5 expression on proliferation, apoptosis, migration and invasion of gastric
cancer cells in vitro. Methods ;First, Western blot and QRT-PCR were carried out in three different differentiated gastric cancer cells
(MKN-45,5GC-7901 ,MKN-28) and normal gastric mucosa cells(GES-1) to test the expression of GRASP65 protein and mRNA.
Then,siRNA interference technique was used through Lipofec—~
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tamine 2000 to transient transfection MKN-45 cells to knock—
down GRAPS65 expression. Western blot and qRT-PCR were
used to test GRAPS65 expression and confirm transfection suc—

cess. Finally , CCK-8,flow cytometry, Transwell migration and
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invasion experiments were used to test the change of ability of cell proliferation, apoptosis , migration and invasion after transfection.-
Results : Western blot and qRT-PCR results showed that the expressions of GRASP65 protein and mRNA in MKN-45 and SGC—
7901 were mych higher than those in MKN-28 and GES-1. MKN-45 was chosen as experimental cells. Western blot and qRT-PCR
results demonstrated that GRASP65 had been efficiently downregulated through siRNA tansfection. In addition, CCK-8,flow cytome~

try, Transwell chamber assays results showed that, GRASP65 knockdown can suppress growth, promote apoptosis, inhibit migration and

invasion of gastric cancer cells in vitro. Conclusion : GRASP65 knockdown could significantly suppress growth , promote apoptosis ,in—

hibit migration and invasion of gastric cancer cells MKN-45 in vitro.

[Key words JGRASP65;5iRNA ; proliferation; apoptosis ; migration ;invasion
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AEREHN RPN R, REIBFARCHEH
B AL BAR B R BRIE, BER S FEEFRD
T 30%23, B, % B 5 AR 10 0 & s A
KAEVREYN TREBRENEFREXEE,

R/RERE— IS S5EEEARMT /538 58
BB A BURIE H 5 Ak 2 2 T T BB 1 SR AR A 2R
EREEEHMBEEEH 65(GRASP6S) & —Fh4
B TR /REEE/REAEEEAK, 2
AP B/REEREBYIBMNEARZ —, A,

E N4 B X GRASP65 550K I BF S IRE 20, -

MHSEEMRERTEN, ATFBHRTHLEAE
B, 1 GM130 f2% 1k o] B#1I% B i 4l P f S8 5 |
BERMTHE LY, KALHFTRE S cM130 W B8
A O-NE3A K 40 MURSBEVE R G 2619, B4 SCikiR
i ,GRASP65 5 R/REMEETEH GM130 A B F
YER™, SR 4RSE LA B 8 4 MR R S /T 4, 30
GRASP65 7E B g4l F VER , Rt — 6= /R
Reih F KR A R RE & A R B R AR AR AT
HIES R

1 #R5HE

1.1 A

B 9% 41 M dk MKN-45 .SGC-7901 ,MKN-28 & JKER}
KE¥EMESRES FEESHWERRTOGHE, EFERHER
M GES-1 MEKERK2EMBSE —E 8 BN LR =
1R, RPMI1640 3375 B Hyclone 2, 4 15 B 78
& PAN A, AMTE LR O8I B BB KA, qRT-PCR
%7 & RNAiso Plus iJ B Takara A ], Total RNA $BURH
AW OMEGA A, ERK1/2 I3 U0126 ¥ B Abmole 2%
Al, BRI GRASP6S ZIMEHAN B Abcam AF], BB
SAYBERIC B PR G MBRT E ALY B bR IC I FE 50

B 1gG B B AL R E SR EMBIR/AF, Matrigel B B
Bio—Rad 22 &, Transwell /NEW B Corning /Al siRNA H B
FEHIF LS HFBAR,

1.2 Fik

121 #MEIES KRR LR R EAES 10%5 44 I
B Ix10° UL HFEE  1x10° U/L BB £ 1) RPMI1640 355
#,F 37 C,5%CO, GBI PR, SHRKS
0% ITAEEE SR X B A K BN 0.25% 78 H 55

AL, NS 109684 A LT A RPMI1640 B3 -4k, 2~

3 d &R 1R, BOS SR KA T L0,

122 BRATEERE BEYLET 1 d,K MKN-45 40fk HE 2x10°
AMFLEEFTF 6 T, H40HIIE 30%~40% /& Bt , 3% Lipo-
fectamine 2000 BLHF53ME . 3 454 siRNA g1 L5
ARG PR 1, BILOR I (e
WERBAMHTH#T). OEEHBH I EP EH A 250
uL Opt-MEN #5383 FANA 5 pL Lipofectamine 2000, 3552
WIRASGE, ZBHE 5 min; QFECIEFHTEE EP B M
A 250 pl Opt-MEN }E773E, FEAIA 3 wL siRNA ¥ 1 B,
WITIRS]; OB OMQIR A IR, ZRHE 20 min; D
1.5 mL E[M1E A PRMI1640 3385, ol FIRIBSWOMA
He BABHEBA 6 LR, 4% 6 LB A 37 €.5%CO,
R PR, Y 46 h G G RO E RS
10%FBS Ryi%FE, B TR POUER R,

&1 SIRNAFS
Tab.1 Sequences of siRNA
£ F31(5°—3")
siRNA-1167 1E 4% : GGAACCAUCUUCACCUGCUTT
' & M4k :AGCAGGUGAAGAUGGUUCCTT
siRNA-1230 1E X 4% :GGUUGGUUCGGACCAGAUUTT
R X4 : AAUCUGGUCCGAACCAACCTT
siRNA-1565 TE 4% : CCAGGCAGAGUGACUACAUTT
52 %% : AUGUAGUCACUCUGCCUGGTT
Control-siRNA  1F X 4% : UUCUCCGAACGUGUCACGUTT

J2 X 4% : ACGUGACACGUUCGGAGAATT

1.2.3 RNA #932B % qRT-PCR &l 435 P fe B A Ak ke
EA WK PBS k3 BERBRELMEPE
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- A 1 mL RNAiso Plus, K F#E 5 min,4 ‘CEL.LAL
%12 000 g .0 5 min; ¥ RIEWHEB ZHW EP B, B8E
A 200 wL €45, ERG 2 LRGBS, K EBE S min,
4 CE.LHL 12 000 g B0 5 min; B.OEAIH S 3 2 :RNA K
HEKELE) BAR(FTEEE) FHE(TRLE) ¥
Tt FEREBEFN EP BEFHFMASERYRAE,
W as L3RS, Pk E#E 10 min, 4 CTELHLF 12 000 g
B0 10 min; F 1E, B FI5A B RNA(RIREARTT),
FEFMAER 75% 28, F TR EEERRERE 4 CH.L
HLAR 12 000 g B0 5 min; 3 L& 4 EP BEI B 5K E T4
10 min, LA 20 pL DEPC /KIEMBUIIER , B | pL ERE K
B E L R RNA WRE , 2 /51 RNA ¥ERBEH] 500
ng/WL BAF, #% 88 Takara % RN UL H A AL cDNA, K Y
#M.37 °C 15 min, 85 °C 55,4 C 10 min, PLEHERIFRE
VY Z 10 ng/pl B cDNA AR , 3E1T qRT-PCR R R7, LA
B-actin HWNZ:, 51 Y FF) F 2,qRT-PCR BIR BSR4 K
95 CHiIA M 10 5;95 °C 5 5,58.5 C 20 5,72 °C 20 5,39 4
B3,

£2 3|WF7
Tab.2 Sequences of primers for gRT-PCR
A SIFFI(5°—3")
GRSAP65 1E X 4% : CTCCACGGGGATGTGGAACC
KX £ : AGTTACAGTCACCTCCCGGC
B ~actin 1E X #% : CCTTCTACAATGAGCTGCGT

R X %% : CCTGGATAGCAACGTACATG !

124 ZFHEBEFREBM Western blot AR EC K HEHIE
WA, PBS ¥ 3 R/SEIE Tk LT, FHERS
THRE MABRNEANBREHLEESEARER, B
FUK 8B 15~20 min, iEAMETEATRHE  AR/S P AR DI Y
FRITHIAIRREN T B B EP B F  ERG#E L ARG EE
F 4 CELOPLE, AEEY 12 000 v/min B0 5 min, FIEWR
BIhEH, A BCAERUBRREARESS, A 1/5 BB L&
ZBORS, TP ERE S min FET-20 CKBEEE
Hio BL60 pe/FLE TR 1B, 2 10%SDS-PAGE {E/E 80 V
RIKME R H B AR , [ 250 mA W E AR
Z PVDF i I, 5% BSA B 2 h, &0 FEAD
SrBUBIA GRASP6S Hifk(1:1 000)F1 GAPDH Hifk (1:1 000)
4 CREME, K H SR HRPARC T Hi( 1:1 000) iR
PH 2 h, RS ECLLERAEE,

1.2.5 CCK-8 LI KA KT X HUH A& 4 400 7 31k
BB AR LR B TR 5%10° A/, 7E 96 FLAR 4 FLEE
F 200 pL F 37 °C.5%CO, WARE R A HIER®R, 8
HZE S MEL, 96 FLMEEFHE 24 48,72 h J5 , BILIOA
20 pL CCK-8 IRFMILKLEHEF | h, EBAEAILPERSHA,
Fitifes (o PR BRI SE: 450 nm 34 T B9 5% B8 (absorbance, A)
{H. FH GraphPad Prism5 & M4 K B 28, B AR AR A A]
YAARA A MH, IRTE LR R EMH A K B BAEZ5 Y
YE PV BEFE FIET ]

12,6 WRHMAA U HEEE KR4, 53 51E
HAH AT 1x1064~/mL, PBS Y 3 K, B 3 RBLUEHRLE
PBS ¥ 250 pL A B R ER BRI, HHMRER 1 x

10° A~/mL, TEBE R 5 mL MAEHFMA 100 pL IR
FEBIE M T BEIMA SuL Annexin V/FITC F1 5 pL 20 pg/
mL BBYL R BE B AT, ARIC 15 min, AN Annexin V fERIE
EF, ZERRMEFMA 400 wl PBS, FIMA MR, 2
FFAREHLER 0T

1.2.7 Matrigel IMIZZE LR W Matrigel B F1 RPMI1640
HWHREET 4 COKALE, 7E 24 7L Transwell 2RI R BRER
B L B/ ERREBL S8 B4R N E RPMI1640
REF R 8:1 IR A1 Matrigel B8, By [ SOMIF=2E /b
HET 37 CH4EFE 3 h % Matrigel BB 5 78 £ SR
FAFTCMYE RPMI1640 HE 7R BB 51 4 B 40 e B B 7L 200
pL, AR HETL 1.5 < 1004, B 24 FLIREE—FLINA
600 pL & 10%A44- 1 E /Y RPMI1640 358 K hZBTH
AR PR 24 h B . AIMSEE L, B\ EHP
SREE R 4R, 3 PBS ¥t L= 3 K, B 24 FUIR
F—FLHHA 600 uL FER, #/NEHFHA 30 min, FLAE
FEFELE RGN, BAT 0.1%4 &£ 16 20 min, BE
RN FRBNSRE, FRAT, SAEER
FTREOLE 5 MLEFHA RIS

1.2.8 Transwell ZEfIFH LY WELHAMME, HLEHL
1Y% RPMI1640 %3554 B 4B, THE % 1.5 x 100
MMM T LE, HRSREIRR LR,

13 Gt oAt

U EEANLERMELESR 3K, S5 R KA SPSS 19.0
G4, i B R A + i (v 2 s) TR, B4
HWREIMLRAREET L4, HARMPRH LB XA
LSD-¢ 1 ; BT E] S AR I BB L R A E E M B 7
ET, BWIKAE a=0.05,,

2 & B

2.1 446+ GRASP6S % & mRNA W &5 &

Western blot 1 qRT-PCR &5 R B/R% , KA L BB 4
MKN-45 Fir 404k B4 SGC-7901 # GRASP65 H1EH
(AN 1A.B, 3 3)M mRNA (WNE 1IO)RFBHPEH TE S
1L B4 MKN-28 FIIE % A B B5B40H GES-1(P<0.05),

£3 484D GRASPE5 FE 51 mRNA FikkE
Tab.3 Expression of GRASPE5 protein and mRNA in each group
A3 EaaxEsR mRNA

GES-148 0.1250+0.050 0 0.013 3 +0.005 8
MKN-4545 2.0475+0.148 6° 1.103 3 +0.090 2
SGC-79014 1.710 0+ 0.509 9 0.7200£0.1100
MKN-284 0.1750+0.904 6 0.016 7 + 0.005 8
F{H 547.000 173.000
PfH 0.000 0.000

¥ :a, 5 GES~1 Ft MKN-28 HL, P<0.05



REERASS 2017 4£48 42 %% 12 3 ( Journal of Chongqing Medical University 2017.Vol.42 No.12 )

— 1617 —

S

%S
&

GRASPes(78 kD) [

GAPDH(36 kD)

A. Western blot ¥ 4 Fh4HHI GRASP65S HEHEIA

Hxt mRNA Ei5K T

B HRBKT

X N )“; qb\ /qu %,\ ).‘: eﬁ\ §d
Gﬁy \g&ﬁ %cf*;\ ‘s§§ ® \g&é %G(’;\ ‘§§

a: SE 4L B B 4IAR MKN-28 FIIE# A B R IR41M GES-1 H#k;P<0.05

B. &41% GRASP6S H Y C. B4+ GRASP65 mRNA
HERTRIBKF X FRBAF

1 Waestern blot #1 qRT-PCR #: 4 B4fith GRASP65 B &
1 mRNA &%

Fig.1 The protein and mRNA expression of GRASP65 in four
group was detected by Western blot and qRT-PCR respectively
2.2 wEEtsE B MKN-45 % GRASP65 & & # mRNA ¥ &

ZERETH

¥ 3 % siRNA T#i H Bt 2 Lipo 2000 ¥ 3¢ E| MKN-45
)5 , Western blot F gqRT-PCR GRERN, SRERDY
MKN-45 # b, 3 HE S 45+ GRASP6S MEH (A
2A.B, % 4)F Mma(ME 20) X EHBMETRERA,
gqRT-PCR B.R ({13 4), GRASP65-siRNA - 1565 ¥ ¢ 40
GRASP65 ] mRNA A B HhARF Y MKN-45 ik 80% , 5
¥ GRASP65-siRNA-1565 T H BifE e 88 F iE L e
B

P

R
» o 5
S & R R

GRASP65(78 kD)

GAPDH(36 kD) 8 \ e . e
A. K47 GRASP65 B H MM FIXFM

1.5

HHEOEREAT
#xt mRNA 35K F

C. &4+ GRASP65 mRNA
AN R

B. &4 GRASP65 B
X FEE KT
a: GRASP65-siRNA-1565 % 3t £ GRASP65 i) mRNA

TR RFE Y MKN-45 1% 80%
B 2 Western blot ¥1 qRT-PCR #FHRHIE GRASP65 EH
F1 mRNA BigRi&
Fig.2 The protein and mRNA expression of GRASPE5 in
MKN-45 after transfected was detected by Western blot
and gRT-PCR respectively

%4 HREISMET GRASPE5 B A mRNA &ikkF
Tab.4 Expression of GRASP65 protein and mRNA after

transfection

2B EBEMNRER mRNA
MKN-454 1.8400+0.134 4 1.0775+0.0932
siRNA~116741 1.4650+0.8347° 0.7675x0.0457°
siRNA-12304 1.002 5 +0.090 7¢ 0.5625+0.043 5¢
siRNA-156541 0.6200+0.119 2* 0.275 0+ 0.050 7°
FE 95.700 120.000
P{E 0.000 0.001

¥ :a, 5 MKN-45 4, P<0.05

2.3 CCK-8 #hrmldt%j5 tm ¥ A 4% ) 9 B8 38

CCK-8 LWL R F o (IE 3,3 5),GRASP65-siRNA
Byl BHMESTERA s EXT R 3 2 A A AR T A
24 h it TCBE £ R ;7€ 48 h #l 72 h, GRASP65-siRNA 53¢
20 A M R AR T B AL TR M R Fn s A X IR TR ™

EZ AR T BER,
1.54 -8~ GRASP65-siRNAZH
-8 Control siRNA 41
~&~ MKN-45%H
1.04 2
E
g
<
0.54
0.0¢ T T T L
0 20 40 60 80
afiE (h)

3 CCK-8 #&illl 3 HMMAI4HAHE5ERE S
‘Fig.3 The proliferation of MKN-45 in each group were detected
by CCK-8 assay

*5 HAMMEEIMEIEER
"Tab.5 Cell proliferation of each group in vitro
a3 - 24h 48h 72h

GRASP65 siRNAZL 05006:0.0166 0.6090+£0.0442 1.0480+0.0497°
Control siRNA 41  0.4980:02897 0.7230+0.0375 1.2122+0.0257
MKN-45 4 04976100247 0.7258+0.0387 1.2200+0.0387

T F o =36.754, P oy =0.000; F g =1 462.061, P 445 =0.000; F g, =
10.726,P 45 =0.000; a: 55 MKN-45 il Control siRNA AL, P<0.05

2.4 AKX AR LG oA T B3 e
P2 AR 45 5 B R (1 4.3 6), GRASP65-siRNA
BEyvaE 0B YE T 0 B TR R 4H AiEs vt B4R, TS
HiEMBEAT- B ER
2.5 Transwell S8Rt G mpESPIEEENHY TR
Transwell SE46 45 5 5 /R , GRASP65-siRNA #5248 4 g
R (INE 5A.B, &R 7)FURR(INE 5A.C, R )EEABHE
AR TFRAPEXT R A Fxt R4, W e A R4 B £ R,
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. L0602 S 1002 . x7 JHEARIBIEZE
C -1 - 12-02 2-02
i B Tab.7 Metastasis and invasion in each group
10
. o o gt RSN L
— e MKN-4541 391330+ 12503 219.330 £ 17.559
10 2.29% 2.00%
s o Control siRNA % 386.000 = 6.083" 221.330 = 10.017"
10° A Z 2 : | e
sihmosshmen VATE T s Amein Y I GRASP6S siRNA 411 17.670 £ 3.055° 8.000 + 2.646'
A. MKN-45 4] B. Control siRNA #1 FA 2037.765 325.418
0 b2 LS Pt 0.000 0.000
10" e o o .
' : Hi:a, 1 MKN=-45 I Control siRNA LM, P<0.05;5b: 'j MKN-45 4]
5 -
10 T T 30.12% ) £ H”t .P>0.05
10 o e 1.18% 2
na rziﬁ3 P2-03 * ;
T T 10 10! 10° S & &
530/40[488 |- Annexin V FITC K\ & & * S
\\;,\ 3 %W iR

D. A ZH AN T A

B 4 FRCRREARAR LA T
Fig.4 The apoptosis of MKN-45 in each group was detected
by flow cytometry

C. GRASP65 siRNA 7]

*6 HHEMMAT
Tab.6 Apoptosis of cells in each group

21151 - T

11.576 7 0.438 4
Control siIRNA 41 11.466 7+ 0.388 1"
GRASP65 siRNA 41 31.82670.671 0*
A I 559.584
PAi 0.000

MKN 4VH

H:a, ';f MKN-45 /F” Control siRNA ?H'ﬂ”’t./’<0.()5;l): I~j MKN-45 f/H
HILE . P=0.802

’V[l\'\ 4571 Control siRNA 41

GRASP65—siRNAZ]

= 4004

= 2

= 3004 o

z i

) 200

=

= 1004

5 " a
L e i e | =

g N & & A &
Ny § A M\,GT A ‘\\\\@ '\@"
¢ o ¢S &

B. 2 AL AN AL FEBE Ty LA C. S AN 1L 21 ) LA
B 5 Transwell SSEH&MIZAATIE R FR R
Fig.5 The migration and invation of MKN-45 in each group was
detected by Transwell

F‘;‘]h\'%14&‘“~/\2:*»—'zj@f&§ FUBINT. 202 4
A RS B A6 Ak 22 A D) 1 114 G S 40 i 2,
WF5E & W] ,[%/J\HM&JX LR ZE IS 14l
L1 3 B AT V] P 475 2 e, A 2000 S 3B e 493
FARE wE A, Y 2RI f’!d/ﬁi’li&}f‘%'x"‘[ﬁ%f‘iﬂ
FHOGOL AT U] 0 S A0 L4 T 24 27
(4 )77, 020 A BV A8 A M PN ) 8 R A I 2 ﬁ
29 78 AN IS, IR 39 AN, In ik S

2SRRI E R4 Q%}UK £ K A RE AR
Léh‘ IR 2 28 RN RS AR 004 2 i A AL
ZHAUAE BE SR 1 AR SR AMFFE 5 IR SR [ 45 AP 2
FA AR TR 8 1 B AL, o 85 i F AT Tk i 718
SEACHTDIBE AT,

5% N QH FIHE & 2 11 (GRASPs ) i fif
GRASP65 fil GRASPSS, Al 147 ¢ i (14 7 A AHAE
T ZLEE | Sl 5 % S A N FRE 23 e 11 58 2 1l
4%, WFSER I, GRASPOS 515 TR 245 B A
B PRI RE  ANAEREOAR P o 2 SR IR S8 RN A4
L 0) v Y R R SR N A2 B AR AT 22y SR
PO R 2 AR HE S S B R SRR AL
YIS A GRASP6S 5 v T e JR KL, 1
i BRIy 2 B R AR R ZS A, —Fh e 5 GM130
g4 TRt N ) 5 I T i Rl T
JEE L0 JCE AR 4 208 4 A a1 ) GM 130 Al
GRASP65 AR 55 WIE A A A T i 2K

AT T2 SR ARE T 1] 1) 000 ] A5 00 AT 2253 4 )Y
GRASP65 1 277 Mbl%%?%eﬁ‘éﬁx@‘ﬁﬁ{t P 1R Ak
o | 118 152 5 SRR 1 i R 6 8 2% AR 114) 2 M 8 A
Fr B BAR F A i 2R B R D) EID T
U RLE AAT 2257 ST S il (), AT RS L,
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GRASP65 5 B /R Z AR5 fi & 2 GM130 A [ 1E
™, GM130 ZE B MBS S MEE T REEER
Ve, SRR MR T BT ER R 0™, B, A3
BRI GRASP6S 724 [ 0 AL 72 B 1) B i 40 i o
GRASP65S MEXBEGHER I RE SEAMMLE
YI2EAT R K7

A SC K 5@ 57 Western blot Fl gRT-PCR ¥l 3
AT SFR BN B R 40 M (MKN-45 ,.SGC-7901
A MKN-28) fIIE % i B #6 B 40 L (GES-1) &
GRASP65 ZEH 1 mRNA MRk, SR Ex, K1k
B % 40 it MKN-45 #1434k B 98 40 . SGC-7901
# GRASP65 FIE HE & mRNA FAEBHWETELS
1k B /& 41 MKN-28 FiE % B 5400 GES-1, H
7548 GRASP6S R B E TR B BIAEINE
HEEA X T, RIFBAREE % GRASP6S &
HA B8 THIERE siRNA F B, iZ siRNA AR
T8N B 40H MKN—-45 & GRASP65 HI#ik , £
Western blot Fl qRT-PCR WiFEs YL TN 5 , X 5% e
AIJE AT — RFAEYI2EAT RIS,

TE 6 40 M B B B A TR AR — RE LR, T
S 40 B R 32 3 BUB B 7 /B AT LA SRR 3 58 20
Tt A H BT F , TS 308 40 B i« Ak
A7 BT LA 9 0 P Y 1 B B ) R R i R 1
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