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E—cadherin & N—cadherin & & 69 & X K -F 5 A X 8R40 OE33 49 I8 38 78 Fo 28 i0 A 21 50 5 Transwell 52
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Silencing GIi gene with siRNA modulates growth and invasion of
esophageal adenocarcinoma OE33 cells*
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Abstract: Objective To explore the effect of down-regulation of GIi expression on growth and invasion of
esophageal adenocarcinoma OE33 cells and to discuss the molecular mechanisms. Methods GIil and Gli2 siRNA
and control siRNA were respectively transfected into OE33 cells for 48 h. Expressions of the Glil and Gli2 mRNA
and protein were detected by real-time fluorescence quantitative PCR and Western blot respectively. The expressions
of cyclin D1, p27, E-cadherin and N-cadherin proteins were observed by Western blot. The cell cycle was determined
by flow cytometry. In addition, invasion ability was detected by Transwell assay. Results After transfection of Glil
and GIi2 siRNA, Glil and Gli2 expressions were inhibited, the expressions of cyclin D1 and N-cadherin proteins
were downregulated, and E-cadherin and p27 expressions were increased (P < 0.05). After Glil and Gli2 were
knocked down, cell cycle was arrested at GO/G1 phase and cell invasion ability was decreased compared with the
control siRNA (P < 0.05). Conclusions GIi may play an important role in the growth and invasion of esophageal
adenocarcinoma. GIil and GIi2 knockout can inhibit the cell cycle and epithelial-mesenchymal transition, which may
be associated with cyclin D1, p27, E-cadherin and N-cadherin.
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T, 5 : siRNA R Gl FERESE M &8 I OE33 Ak KA 1Y S iif o

B I R TR A R M R op R AR
8 i, HrIREREERE S KX, BB R EER
FEATHE B AR, A IR 30 AR B A R
TR, BEERELRRE LI T 3 ~ 445, JFH
ZHRE SR kI, RIER AR A AR B
BT LR AR, 5 R AR <20% 7, 7
Lt ¢aq:0] Hedgehog ( UL fij % Hh ) {5545 530 % A
U B RS TR B R . IR E RS L R L RS R 3 B
REGEB T R R EAEH " B X &4 s
Hh 38 Fg 9T 2 46 TP 7E LI A Smo,  B1XT Hh 38 [#%
UL Glil, G2 B IR R S &8 IR Y
SEAT R R BTN, B AARIF ST S siRNA 1]
Glil 1 Gli2 7ER & IR OE33 diffrb iy 263k, K1 Gli
FER MR B IR A A KRR 2R I sg ), L
KATRERYSrFHLE, B e MIm IR 8 MR e mia
SRR L

1 #MEERE

1.1

L1 e AR NEEIVEAIER OF33 A%
Sigma—Aldrich NI

112 2&FA JRAMTE (€ HE Gemini 2AH] ),
RPMI 1640 £ % #& ( 5% [ Corning /A 7 ), Silencer ™
Select Glil, Gli2 F1 Control siRNA g H 3£ [H Life
Technologies 7 ], Lipofectamine ™ RNAIMAX #% %t
) (28 B Invitrogen 24 F] ), & RNA 42 B0l &
( f5 5 Qiagen 2~ W] ), TaqMan® F& K ik FiiR M ( 32
[E Applied Biosystems 2% ] ), iScript ™ ¢cDNA & h{
X 5f & ( 22 E Bio Rad A 7 ), TagMan® Glil 5| ¥
FEE &1 (Hs00171790 ), TagMan® Gli2 5| ¥ Fl #£ &f
(Hs01119974_m1 ), TaqMan® H il —3— B 1R M i
( glyceraldehyde—3—phosphate dehydrogenase, GAPDH )
( Hs02758991_gl1 ) W [ 3 E Life Technologies NEIR
Pierce—BCA £ H 73 #1177 & ( 2 [E Thermo Scientific
AW, GLi2 BT AN REDTIA . p27 BT BT b
PLM . GAPDH [UBT A . 50 [ HT K S N-cadherin %t
Yo N B TE PRI B € [F Santa Cruz 2 5], Glil Hedi
NZ i YA E-cadherin BT AR 5 BEPTLIR NG A
%[ abcam 22 F), Cyclin D1 fdit Ao sm pEdiik (56
[E Cell Signaling 2 F] ), 3 58 1k 2% & Y6 (enhanced
chemiluminescence, ECL) i 7| & ( 3£ Thermo
Scientific 23] ), Matrigel BN Transwell RN H 385

[E Corning A Fl .

1.2 FHik

12,1 mpasidedt e B IS OE33 4iffll s+
10% Jf 4= ML ) RPMI 1640 55538 0 520 8k K 1)
1) OE33 4B LA 3 x 10° 4~ / FLEEM T 6 fLik |, %52
KB MIRD A A Kk 50% ~ 60% I T4 JC 1L 775 15 57
3, I4% I8 Lipofectamine ™ RNAIMAX #4 4iF LFH -
AT Glil F1 Gli2 siRNA THEB 19009, TRl 7 %)
HBZH ( Control siRNA ), HRA45 3 L, FeyentaEfL
Glil 1 Gli2 siRNA, DA RO R AR BE 24 100 nmol/
L, THYL 6 h J5 BT AR Ak, 48 h 5 PBS VEHAH
Ji 3 Y, AR B LHREAS ) mRNA FIE 1, SEBH R 31K

122 ZEEXZETREAIELT ( quantitative real—
time polymerase chain reaction, qRT—PCR ) @ &

RNA B4« $2 B8 RNA SR & 1 iH - B s
ZHFEA RNA, -0 5 55 41 FEAS RNA MR . @ cDNA
B 2 BB iSeript ™ ¢cDNA A B I & 1l BB kAT
cDNA W55, B FEARN VAR R N 40pl, A
& iScript Wi FE LG 2w, iSeript KN IR AW Sl Al
&L RNA 500 ng, JUE T Veriti® 96—Well Thermal Cycler
IXESHHETT cDNA (i 5% . G SR8« 25°C 7B P
5 min, 42°CiE *k 30 min, 85 °C#EH 5 min, @) PCR 41 .
By FEA Y cDNA TG R-Nase 7K B 10 £i5, 78
384 LA HR 10 w1/ LAY 2 AA 206 B AR Colna
451, Tagman FEPRFRBWIRM 5, LI TagMan®
Glil. Gli2. GAPDH 4% H B 5 ¥ FHREr 0.5 w LR
TEFLHL, 2000 r/min .0 2 min, & T ABI 7900HT /&
i qRT-PCR {Y P #E47 PCR ¥ 14, PCR 944 544 .
95 CHIALPE 105, 60°CAME 10, 72CiRA 105, Ik
40 MiEH . LA GAPDH (1) Ct {HAE AINS:, RAH 27 1
HATREA T

1.2.3  Western blot #4  F PBS Pk 3 RE44L 48 h
YR, REAS 6 FLAR PN A AR B R A M-PER
AR AR BGRF 100 w1, WERAREA R BE
PRBOR, REEENGEIRIE T FRvE I FEA R SR ATk
o RNIEEEREER YK, TAES 200 V. 50 min.
UKV TF 100 V. 1 h 5 2 R M. =R 5% i
NEWIHRS 4 TBST BN 1 h, 3943 5 A —3T Gli-1
(1:1 000 ).—¥t Gli2( 1:250 ),—4t Cyclin D1( 1:1 000 ),
— $T N-cadherin ( 1:500 ), — $i p27 (1:250 ), — 4
E-cadherin ( 1:10 000 ) & —#t GAPDH ( 1:10 000 ), 4°C.
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528 4%

PRI 0. 45 2 K TBST ¥/ 3 7%, 10 min/ K%,
RN ACEDT RECEB Rt (1:20 000) FIEHE
1h, ECL &A%t 5 min JFREEMEE R, Image B
KN EE (45 6 ik . 5 GAPDH NS, AR4lkE
ARWEAMNS RS E = HWEARERE / NSEAE
ki, SLREE 3 K.
124 AR GRSl 40 AR AR 1L
W% 48 h 5 1Y OE33 4 M i £ B 40 MU B, PBS
EUERE T 4°C, 70% vK B %E 30 min, Y2 PBS
YR 3K, EEAMT A 40w g BUETBER 100p g
RNaseA 1] PBS 1 37°CH¥ 5 30 min, ALK I A2 A
i DNA &8, %] Muticyele AV 434444 %F DNA
YRR RIS T A b . SIS 3 K.
125  Transwell 42 2 5 % B Matrigel FE 57 i
1) SR R IR T BT T Transwell /NI T 28, WUER:
)51 OE33 4 B B T RIS 37, AT B
AR, WA Transwell /N FZ (1000 %), £
5% 10" M. T EAR 10% I3 19 5 37 1)
(500 1/ %), 37°C. 5% —4EALwK CO, Jigs 24 h,
Fadfie 1 LRSI AR R R A0, e SR AR g A
FH RS S, 45 fh R e fo, 318 WA T A LT
(400 5 ) WL oE R A MoK, H sk BREBEAIL R 4 AL ET
IFHAEE . SRR E R 3 IR,
1.3 Sit=FH*E

Bi R F SPSS 17.0 Geit 8k, %R
B = brifE2E (xxs) Fom, H B, P<0.05 R2
SAgIFE L

#HR

Gli1 0 cli2 EERRIE
Glil 1 Gli2 siRNA 21 Glil mRNA % i5 7K F H

2

2.1

XHHRZL  Glil fiT Gli2 siRNA 4]

E-cadherin | R

N—cadherin .  e—
Hgﬂ
P27 — — Hé
4+
Cyelin D1 | —— &
I

Gli2 ——— &
CAPDI < amm— em—
1 : E-cadherin ; 2 : N-cadherin 5 3 : p27 ; 4 :

10.00

8.00 1
6.00
4.00 4
2.00 4

0.00 -

(0.18+0.32), H5XFHE4] (1.00+£0.06) HL#, 4tk
¥, 2230502 X (1 =20.300, P =0.000), Glil
F1 Gli2 siRNA ZH 3 X B 20 B Ik, Glil 1 Gli2 siRNA
21 Gli2 mRNA Kik7KF 2R (030+0.03), 5 X4
(1.00+£0.05) [bi, ik, ZRASKITFEX
(+=20.590, P =0.000), Glil il Gli2 siRNA ZH %%} HR 4
A%, DL 1.
2.2 Gli1, Gli2, Cyclin D1, p27. E-cadherin
% N-cadherin ®BF&iA

Glil F1 Gli2 siRNA #H Glil. Gli2. Cyclin D1 &%
N—cadherin 5 H A 5X A B, &k, 25
BETE X (1 =25.579, 35.340, 14.950 Fl 14.230,
P =0.000), Glil #l Gli2siRNA £ % %f B 26 s />
Glil 11 Gli2 siRNA 4 E—cadherin, p27 & #3155 %
MR LA, ek, ERA5t¥E X (1=-75.714
A1 -19.864, 7P =0.000), Glil Fl Gli2 siRNA 2454}
HRZAME . DL 2,
2.3 Gli1 #1 Gli2 siRNA X £ A JE) HA #5211

Glil Ml Gli2 siRNA 41 G/G, ¥ 40 fL N
(64.47 +3.14)% X HEA1 M ( 39.07 +2.20 )%, 48 t K53,

= X
1.20 1
Glil A1 Gli2 siRNA 4
1.00 A
0.80 -
=
Z 0.60-
g

0.40 -

0.20 1

0.00 -

T RHIRLLLEE, P <0.05

1 TZE Gli1 #0 Gli2 mRNA B5RiA L

= X R4
Glil 1 Gli2 siRNA #H

Cyclin D15 5 : Glil ; 6 : Gli2. T 5L AL, P <0.05

B2 W4 Gli1. Gli2, Cyclin D1, p27. E-cadherin & N-cadherin EHKRIE
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T, 5 : siRNA R Gl FERESE M &8 I OE33 Ak KA 1Y S iif o

ERA G E X (1 =-11.480, P =0.000), Glil Fll
Gli2 siRNA 4135 . Glil A1 Gli2 siRNA 41 S A4
(25.03+1.50) %, *HRZHN (58.40+3.34) %, %t
Ky, Z2RAGIE X (1=15.768, P =0.000), Glil
H1 Gli2 siRNA 1K UL 3.

cveziso

AFXT A B AL
5 xR

=)}

0
0 32 64 96 128 160 192 224 256

XfHRZH DNA &

3

X B2

A

Glil 1 Gli2 siRNA 41

2.4 Gli1 #1 Gli2 siRNA XS ZE8E R RN

Glil Fil Gli2 siRNA 41 #H X 2¢ JE 40 M %
(0.49+0.06), XN (1.00+£0.09), 2 /5K, 22
SA G E X (1=8.622, P=0.001), Glil 1 Gli2
siRNA ZH ZE A gkt b, DL 4.

240

cveriTso

200

AN AL
8 2

x©
(=]

IS
(=)

0 32 64 96 128 160 192 224 256
Glil 1 Gli2 siRNA 41 DNA &

imN AR R

A: Transwell [RZE5REER ( x400) 5 B: MHLHANMIEZERE S LAS. 1. XFREZH; 2. Glil F1Gli2 siRNA 4H., + SXFBELH L, P <0.05
Bl 4 Gli1 #0 Gli2 siRNA 34 1E 22 68 1 S0

3 g

Hh {5 53 B 32 %l Hh B0 B8 B2 1 A2 1k
Pich. Smo. #H#ESEET Gli S T ¥IE R SEA0 B,
G 1) S R TR AE IR R R . AR SR b KA
BEVER, T HE O B e o AR VR Y T Y
oo BHETERXT Hho B JE s 2L 7E Smo, T
FEAEAA Smo B BAEZE 8L Hh 3@ % . Hh @k, D
M TGF B . EGFR %538 B AE A SR FE , Pt XT Hh
A Y U e S IR F G s R B T A BT
RO Gl ALEE Glil, Gli2 K Gli3 3 FiE K, Hi
Gli3 245 M 1, i Glil A1 GlLi2 EAT# s /E
FH . WA Glil F1 GLi2 HE AR 5 F LA S 3

TXE5G, IFREIEERE R, fEatauiszEF
SR miAL, IR TR, TS EURE Y & A
KR, ARk, BEPNGITVE N —F AR nin TR
7 H R RS, Hh RNA PR A 240
JHL R 7 R R 3Rk ) SC AL . A ST siRNA R
P BB AN OE33 A4 Glil Al Gli2 ik, WEH:
PUMRRCR . LA W, YL Glil Fil Gli2 siRNA
48 h J5, OE33 4ufflrh N1 Glil. Gli2 mRNA Fl#E
HFEIE T, RTARA, $oRfemMEm Glil A1 Gli2
siRNA HE T V8 & 45 B8 40 i b IR P Glil, Gli2 19
ik,

A R 2L S R ) R AR AN T 43, A
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#

KB e 1385 EL IE R SR AR S, v SR
Jidgs % HE o AR5 I FH T A0 IR A BT e 4L Glil
Gli2 siRNA &7, OE33 4l i i 913 A A8 4k . S5 5R
XA, Glil F1 Gli2 siRNA 2H ] 4 55 22 20 it fH.
T GyG, 3, DT il b g A R A 15 5 . g itk — 20
PR B8 MR 40 Gli 238 A A AR £k 1) mT RE AL
2O A LR AR DG R L A B TR . Cyelin D1
J2 240 6 J) 30 ) O PR R DR S R, Rl DL
CDK4. CDK6 JERY cyclin D/CDK 4%, fedk4miah
G, WIHEA S 1, N 4n s s , 5 2R ime i &
KA AN Cyelin D1 WAEIESE AT E K Hh i@
PRAEREEIN , BT ALEY Hh @Ay . p27 GEfSIE
i COK 244, VT4, dkldanh ¢ 1)
HEA SHA, Y p27 FRIK TSRS, AT R 4G
PSR, FEME LA " XTEEIYE HWCL (5%
WS Cyelin D1, p27 MU RE LA ARMGE. A5
KI, Glil Fl Gli2 FRKIKVIERG Cyclin D1 2K By KA
TR, p27 BiM, R HWGL F 5@ E, 159
Y ML E R AR i 48 2 — PT RE 2l i P87 Cyelin D1
T p27 FRIRXT 2R R BT TR

gz - [a]F#4 4k (epithelial-mesenchymal transition,
EMT ) S48 b 5 20 e ok 8 e T2 e e Ak B Tl i 3R
R A A= i B, DAL R 6 RbR R E-Cadherin
4, N—Cadherin £ Vimentin 28] i ERUAFAE /0T F 1k
VRSRREIE, SRR AN AR 2R SR RE T A AL
FRzZz—"" YUE % "5 &K, 751k Hh {558
BEATLAJE R EMT 2, SRS =22 . %%, i
I Gli 0 o] LAE o J# E-Cadherin 2328 3 #1 il ili
PRI 28 AR RERWT, i Glil F Gli2 %
ikJi, E-Cadherin %35 ', N-Cadherin 315 T I,
Transwell SZ56 ¥ — 2 R W, Glil, Gli2 £ikUTEG,
SERLA AR D, SRR R AT g2 Hh/Gli 38 8 i 75
SEEIEAMEN EMT S8, (EE228 . 588, Tmia
P GL1 T G2 FEPR o] LASE 2 300 1 ek e 4 A 9 EMT
T2, T FRAR IR A i) (=2 22 RE T -

ARG RER, Gl A BEE B IEmN &4
K RIEETEAER, TE Gli Fak ] LAl &8 ir
PR AR . HEEH AR ZE, FIXT Hh/GL 38 B 4 ]

FIA BRI IR _LIG)T &8 A S3E ez —.
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