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Effect of RNAi-mediated Grp94 gene silencing on migration and invasion of human

esophageal cancer ECA109 cells
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[ Abstract | Objective To investigate the effect of RNAi-mediated glucose regulated protein 94
(Grp94) gene silencing on migration and invasion of human esophageal cancer ECA109 cells and the possible
mechanism. Methods  Chemically synthesized siRNA targeting Grp94 gene was transferred into ECA109
cells by Liopfectamine RNAIMAX, and ECA109 cells transfected with negative control siRNA were used as
controls. The mRNA and protein expressions of Grp94, matrix metalloproteinase 2 ( MMP2) and matrix
metalloproteinase 9 (MMP9) were evaluated by real-time PCR and Western blot, respectively. The effect of
Grp94 silencing on the migration and invasion of ECA109 cells was evaluate by Transwell migration assay and
Mairigel invasion assay. Results The expressions of Grp94 mRNA and protein were significantly down-
regulated in ECA109 cells transfected with Grp94-targeting siRNA as compared with the control group (P <
0.01), as well as the expressions of MMP2 and MMP9 mRNA and protein (P <0.05). The migration and
invasion of ECA109 cells transfected with Grp94-targeting siRNA were lower than those of ECA109 cells
transfected with negative control siRNA (P <0.05). Conclusion  Grp94 gene silencing can significantly
inhibit the migration and invasion of ECA109 cells through influencing the expressions of MMP2 and MMP9.
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B R DL BT AT e, R A R
PR R X 2 — AP A 15 TASETRE ., £
B PR R 2 BT X A RO R W SR T B
ZHEATE 1 94 (glucose regulated protein, Grp94 ) &
PR T T 90 (HSPOO) Fh o il il bt 2 — , T BN A7 AE
PBT I , 2 55 PR 3 1) %) 17 384052 N, A2 PR I IR o 5 2
PEZEH T, HETCUESE Grp94 K 7E Z M 44
IR, R Grp94 IR Al 5| 5 40 e i g Tt
A TR A B A BE ] Grp94 JEK Y siRNA J
B e N BB 1 ECA109 r, DURIHITER Grpo4
FERRIAXT ECA109 40 it 1T £ Fl iR 2258 J1 By 520, Ky
T Grp94 TE AR Z2 A h VR I 28 JEl

1 w5 HE®

L1 A A&

NI A0 Ak ECA109 h A 52 56 %8 {47 5 IR i
1AK% Geid 7 LipofectamineRNAIMAX Ity H 3% [ Invitro-
gen ] 5 2 AR B SR ECL &G & A I
38 = RAEYHEARARA A BBt Grpo4 g B4
TR ABTA MMP2 F5E BEHTR L e fit A MMPO 5 57
iR {92 H Abcam; Matrigel Fi B H Bio-Rad
A H]L BN B-actin HLTEREHTIA G H 4 E A F], HRP bR
IEEPT R 1gG 1 [ CST A Al Transwell /NZE I A
Millipore 2]

1.2 Fi&*

1.2.1  Grp9%4 siRNA B45 % WIE Grp94 FLK7F
GenBank ' [ &% %1 ( Genbank accession NO: NM-
003299. 2 &40 H Grp94 FL[K ) siRNA FF41) ; siGrp94
(UGAUGUGGAUGGUACAGUA ) , [&] B & 5% 99 14 % i
siRNA, Ty siRNA ] DEPC /K %% B 8 20 wmol/L,
-20 C &4

1.2.2 20857 e e A& 10% Jig 4 103 1)
RPMI1640 52435535 ,37 °C,5% W56 h 1535 ECA109
L, e OB X RO A K Al 5 % 10° A/ FLIE R T
6 TLIEFEM A, 2 B LiopfectamineRNAIMAX 7= [ 154 B
15, 205K+ siRNA-control I siRNA-Grp94 54412 6 fL
SRR e 6 h S OB R SR AL SIS R
XFHEZH (siRNA-control 21 ) FI5LE6GZH (siRNA-Grp94 £H)

1.2.3 Real-time PCR £ il %% YL 41 ifd tp Grp94 HE A
mRNA KK THAL WAL YL 48 h A 45 2H 40 A

FHEE A A AU S RNA ARV 8 00 7 ASC0 Ll J3E
ali i Fi¢ TaKaRa 9055 5% RO 56 EH 455 % cDNA, H T
P14 Grp94 cDNA 1) EiF 51 %) 4 : 5'-GGGAGGTCAC-
CTTCAAGTCG-3', F B ¥ 5'-GGGTGTAGACGTG-

GAGCTC-3';B-actin ) L ii#51 44 :5'-AGCGAGCATC-
CCCCAAAGTT-3", F 5| ¥ 5'-GGGCACGAAGGCT-
CATCATT-3", % cDNA 7=#) 10 {5 B , LA B-actin Ky
W2 1T Real-time PCR, [ 55 144 95 °C i 4% %
5 min;95 °C 55,60 °C 15 5,72 °C 15 (39 MEH) ; &
NSRRI Ze . WL E A 3 K, L AU
SR 272 AR

1.2.4 Western blot £ jll%% QL 40 i vf Grp94 & H F ik
K THARMCER R YL 72 h 5 RS A, SR ICE R 1,
K BCA Wil v B . IBGE 5 20 i S84, Jin A SDS
RS M, 100 C NS AR 5 min, B 50 pe/fL
ERES FRE, 2 8% SDS-PAGE HLykJ5 , % B & 1
%% PVDF JEE I, 5% BiAR Wk 1A 2 h, 5 —¥t
(Grp94 . B-actin)4 °C $% PR & £ %, TBST ¥k 3 1K, &
YK 10 min, FE43500 5 41 . HRP bric i P £ 00 &
2 h, 2k H ECL fb22 &tk A Al .

1.2.5  JUBR Grp94 FE KX 40 Mu it B8 I AR 28 68 J1 5% )
FAIAG ) Transwell 256 AN Matrigel i$,37 °C 5%

CO, 537 24 h U /NE , KA IR S IR 8505

¥ Matrigel Ji& 4 °C &2 7%, H ¥ B9 TC 1ML 3E RP-
MI1640 1537544 1: 8 Be e , BALI 54l A 60 pL Tr-
answell /N _FE P NEE T 24 LSRR, 37 ChE
R B, WEERE YL 24 h 5 B4 414NM . 52 1 x 1004
A/ FLEERD T L2, IR A 100 WL RPMI1640 T IfiL 7
Bigedt FEMMA 600 pL 4 10% FBS ) RPMI1640 £
Fedk . 37 CWHAEREFE 24 h, FEZE 42 30 min,0. 1% 45
AR e T REPLEERL 3 ST
1.2.6  PLER Grp94 HLH 543 5{# FH Real-time PCR ¥
1 Western blot 3 7F mRNA /K- 25 H /K % £ 4
J& A B MMP2 1 MMPO JER B9 Ff cDNA 7=
Y110 158 B )5 , A B-actin A N2 i#E4T Real-time PCR,
FHF P-4 MMP2 ¢cDNA fy 355149k 5'-CGCAGTG-
ACGGAAAGATGTGGT-3', FiiFB| %/ 5'-AGAGCTCC-
TGAATGCCCTTGATGT-3"; MMP9 ¥ I Wi 5| ¥k 5'-A-
CGCAGACATCGTCATCC-3', F ii# 81 # A 5'-AAC-
CGAGTTGAACCACG-3", [z I 4% 14k 95 °C i 4% ¥
5 min;95 C 55,58 °C 155,72 °C 15 s(39 PMEH) ;2
NEEH ST R L. Rl — 200 3 K, SE I A
SR 27 22 9E 1T Western blot 556 A0 2 By
%1.2.4,
1.3 “itso

K H SPSS 18. 0 St 4 4, £ 41 55 5 %5 4 35 DA
X s PN, FO R ¢ K5,
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2.1 %% Grp94 A £ ECAI09 tafe g g 4%
Real-time PCR #5255 5 7R ; S25G 4] Grp94 JE A
mRNA Fi57KF(0.06 £0.02) B AR F X ABZH (1. 02 +
0.25) , R HAES T 2E L (P<0.01,& 1), West-
ern blot 5| & B Grp94 £ 1 Kkt ] i /b, $2 7R 52
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KPR Sk
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©<94x10°
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A ATREZA B, FIa
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BE ( x100)
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A 3TRE 4B, LB
B3 Transwell SLIEHET siGrp94 T 5 & A MIIEZE
fE ( x100)

2.3 IRE Grp94 KB 3t ECAL09 4 g MMP2 F= MMP9
mRNA 2 & & &k 6% oh
Real-Time PCR.Western blot £l 24 5 i 75, S 4%

ZH MMP2 F1 MMP9 J PR 3% 15 7K ~F- B S A1 7 B 4 o) R
(P <0.05,4.5), Ut B Grpo4 JEPH Fik 1)
[F] B 2 N mRNA FIER FH ACE-Hi il MMP2 i MMP9 (1)
#ik,

1.5 3O *HRA Rl
B
< 10F
]
®
- a
§ 0.5F a
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0
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a:P<0.05, 5 st Bk

4 Real-time PCR mRNA 7k 4637 2% Grp94 FiExd
MMP2 MMP9 #4501

XA SRR ZH
MMP2— =ty o < 70]()

MMPY—> st o —92x10°

B-aclin— w— — 3]0’

B 5 Western blot & H/KF4&MTE Grp94 RKiAxT
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3 itig

BRI UM N 2 (B d i UL ) T A 1 P R
Z—, BARITARRAET X B B I 235 16 7 JT IS AR AN T
SR SE 3 (R S AR AR A A8 a5, th il
Fergktmin B K R A e B RS s
AN B R E R PRHOBI 9 1 A R IR T e A TR RO
BHCHILH], X T s R AR PR R R G
iy

F IR 4 @ E [ i 22 % ( matrix metallo-proteinases,
MMPs ) 7 fif 967 12 28 5% # vhof S BEPEVE HT L 2 wot/B-
catenin 3 % N i A T B P 0T AT R AR A A A1
BEJ P B2 AR R, T Rk S MR R 2R e
A8 AR A VIAHOC , DT A8 g i v 5 % v 9 /R H
R EM T AR, MMPs Al RE4E ik 4 5
H: K K F--o ( transforming growth factor-ac, TGF-a) BEHL ,
A5 2 J A K 1 52 4K (epithelial growth factor recep-
tor, EGFR) F¥TE FIBERR AL , 1 1k 4H ML S5 5 98 19 38K
f ERK1/2, et fRign it s F iR e as ™ . A4
AN R IR BT R RE J1 5 MMPs S % Ji 51 MMP2 |
MMPO 3 1k K - 2 DA 56 720 [ 4 o MMP2
MMP9 {43 35 BT LA 36 i 900 R 2 b e i i i 4k
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) MMP2 \MMPO 38 33 [ fift S 55 950 41 Jifd 41 35 5 412 ik e
e 210 M 2 2ok 4 R T R R I R gk B AT ) Sz Ak
#2&,

ST I 531 PR Grp94 J2 i eg 240 B A £ 117 0 2 K]
+ FENT LRI 25 1 9 A e Th oA e i R K
-, H AT T USSR 2 o 4 i rh S e, S 5
TR AL AT RAC IR A L IE AR, SRR, B4
FEBH Grp94 LR () Rk KT 35 3 T AH N B9 55 41
21 Grp94 77 FL 1R M R S b L ek, &
IRHEBRR 62.0% 1, AHIFSE E— A5 7E 40 M K - B
% T H Grp94 LN K5 X BB R EBH A,
KT RERIVE FIALS] . ABESE H Transwell I8 517
R A R WoR i Grpo4 KL S, B ECAL09
A L 09 1R AP R 28 L fiE T B W R AIG, UESE TR R
Grp94 FEihn]HMHI &4 ECA109 41 i i) 1A 42 28 1T
R J1; M BF, Grp94 33K T I AE i £ & 6 40
ECA109 H MMP2, MMP9 &3k T 3, 4875 5 R 5 1Y
Grp94 7] fig 3 1 P #5 MMPs (3235, M 1T 52 1 41 ifd 114
1RPEERSRE ST TR Hua 26U BFSE RBL, 15 2 B
HEE A0 b R 8 Grp94 1] LLEH W wnt/B-catenin {5 5
T A A0 B G G AR SRR T, RN TRAT AR B
4 fig ECA109 H, 1 i Grp94 n] B i it BH Wy wnt/B-
catenin {5 S BN MMPs 14 3635 , 8 i 12 95 2 5 i
R SOGE R R R IRATA S TAERE A,
R I R DR IR YT PR A R AR

L5 b AR R B Grp94 TE B R i P R
EETLEAEM ., Grpo4 A B4R — Rk i I 15 br
B, ARG A TR A I PR Lk b 12 W, il
Je PR RTT 07 58 AR i R g
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