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[(BE] BTR5HB: BFEMHEREREEEY2 (glioma-associated oncogene homolog 2, Gli2) j:Hedgehog 1551
P ETEFR T, EAMSG EHE RGBS, 1 AR 2 B8 40 i b 58 BOE . BRI GL2 X 45 e 40 i R
SW 6203 4 A T2 i fE i S AT e ML . ik DAGL2 T AR TR 4R e SW6204H fill, sEIb i TPl i aEdi k4l
FIXFHRRAL, RS2 9 Y62 s R A ESE X N (real-time fluorescence quantitative polymerase chain reaction, RTFQ-PCR)
FEA [JF] EiE (Western blot) 40 i Gli2 mRNARIEFIE A/KT, KR EERF£-8 (cell counting kit-
8, CCK-8) . SEVA T F S 56 A5 38 ieF (A4S 00 240 B iy B G 155 000, IR sRA AR (flow cytometry ) A6 i #5 2 448 i Jo 390 00 12
5L, Western bloty= A& M4l HERK 1/2. p-ERK1/2. Bel-2, Baxfllcyclin DI /K. G558 SW6204H i Juig i 2 4k
172 hjg, TR 7RIS SR E R IRALAR L, T4 R A GLi2 3% R ik i g 2 dm ) (P<0.05)
Y1 B 3G 5 Ae IR BRAK (P<0.05) 5 4HAE R WIBE, G4t @l s (P<0.05) 5 4 T3 B3 (P<0.05) ;
p-ERK1/2, Bel-2Hlcyclin D1 [ A BFL (P<0.05) , BaxFik#n (P<0.05) . £5it: YIBKGI2W] LLHT B4 45
Y ZSW620MKI 145, (REAMMET:, HALHI TR S5p-ERK1/2 . Bel-2Flcyclin D134 (19 T A fiBax %3k ifAH X% .
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[ Abstract] Background and purpose: Glioma-associated oncogene homolog 2 (Gli2) is an important transcription factor of
Hedgehog signaling pathway, which is closely related to not only the growth of normal cells, but also abnormal activation in a variety
of tumor cells. This study aimed to explore the effect of Gli2 on the proliferation and apoptosis of colon cancer cell line SW620 and
its possible mechanism. Methods: The SW620 cells were infected with Gli2 interference lentivirus. The expressions of Gli2 mRNA
and protein were confirmed by real-time fluorescence quantitative polymerase chain reaction (RTFQ-PCR) and Western blot. Cell
proliferation was detected by cell counting kit-8 (CCK-8) assay, colony formation assay and doubling time. Flow cytometry was used
to detect the cell cycle and apoptosis of SW620. Western blot was used to detect the protein expressions of ERK1/2, p-ERK1/2, Bel-2,
Bax and cyclin D1. Results: After infection of SW620 with Gli2 interference lentivirus for 72 h, significant fluorescence expression
was seen. Compared with the empty vector group and the control group, the expression of Gli2 in interference group was effectively
inhibited (P<0.05); cell proliferation was significantly reduced (P<0.05); the cell cycle was arrested, and G, phase cell proportion
was increased (P<0.05); the apoptotic rate was significantly increased (P<0.05); the protein expressions of ERK1/2, p-ERK1/2, Bcl-2
and cyclin D1 were decreased (P<0.05), and the expression of Bax was increased (P<0.05). Conclusion: The siRNA-mediated G/i2
silencing significantly inhibited the proliferation of colon cancer cell line SW620 and promoted apoptosis, which may be related to
the down-regulation of p-ERK1/2, Bcl-2 and cyclin D1 expressions and up-regulation of Bax expression.
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2R — P WS g, ™ R
NG, FESOEIE H 0201 SAEE o R 45
i ) S AR BT R 5 B 4~5 0 U e
SR AR LA A JE)2 ( glioma-associated oncogene
homolog 2, Gli2 ) /F>}Hedgehog (Hh) {55 T8
BEELIN SR, B S Hi B PR
EEWRER . diffisrib. e g0 LA 20
SRR R EEAEN, RS A
TRIGIRE, FH o I E T2 s 2 i rh
SR, S5 MR R R B R
Tang®F ' BIFE LB, (EAREIREE T, 45 i
JE Rl () 54075 5 - 1o (hypoxia-inducible
factor 1o, HIFla) FIREFAEARNL I HIFE AL KA
B2 ( transforming growth factor beta 2, TGF-B2) A
VI 3o 30 I Ied 2 P G2 19 22 ke (e a2 e 2 i
FEMEREI TS, (HUE BT T GIR 5L 5 45 79
YHREIETE ST ORISR, AT R ITRNAL
FARVURZE W A R SW620 1 GLi2 LR (1 2R3k
BT G2 i 40 A R SW 2084 5H R T 5 i K2
HATHEALH

1 BRI %

1.1 #RFAR R

N &5 9 SW 620 241 Jifd 3% vh B IR P2 ) R
Bif I 25— EEBe o e s S 4, TG
8% #21k (shRNA: 5°-GATCTGGACAGG
GATGACT-3") Mzl a4 (shRNA: 5-TTCT
CCGAACGTGTCACGT-3") Il [ |4 B A
PR R AR, S5O0 5 5 A B4 SN
(real-time fluorescence quantitative polymerase
chain reaction, RTFQ-PCR ) #CiAH &M H F
BT (RE) ARAR, HE [ ] Bk
( Western blot ) AHICIFIIA 7 iR =~ RAYIH
RARAF, HRITLAGL2, Bel-2, BaxZ it
&I A 5% [E Santa CruzAwl, Pt AERK1/2, p-
ERK1/2Z 5 BRI [ 52 E Immunoway /A A,
Hudi Acyclin D1 S REGLIRIE [ 4 TAE9) T/
( bifg) ABRAH, BITANGAPDHYLMA . Bt
ALY (HRP) ARic B EHi Pt = ht
W 1 I =8 AP ARG IR A

1.2 REFHE
12.1 mpissi

YT 10% MR F s . 5% ERR-HHER
WA DMEMEG L F37 °C. COAMRBIECH
5% RS TR
122 5B 9% A BAR R

SEE TP (RS TRE e R A )
hR TR AR (RS R AR ) o XA
(SW6204 I 4 ) o BG4 g il hg
1 x 104 /mLI IR, PAREFL2 x 10°4 21l
ofLAR (BRHBE3ANEAL) |, AAREE S LIMOI 30
IMAGH2 TR R AR A A Rk A, LA
SMAEOYFTEL mL, FERHLINAS pgltPolybrene,
24 WEH, 72 W HZOG BB
1.2.3 RTFQ-PCR#:M| 48 JEmRNA & iA

YN H LR #:72 h)E, FEULP 45 FH TRIzol
DA A IRNA, F553 51 I % s 4R 75 cDNA,
FHSYBY % V6 i & ik 7 & i AT PCREE I §
W RMWTECFX 96K RTFQ-PCR% I E &
PCRAX b ifA7. 464 #AEPE9S € 30 s, 2K
JG95 C 5's, 60°C 30s, KN 40EIR, 2554
PL274 SO 2R R T I RE AR 3 R 3% 3K B AR X A%
HEFEARSL I Rk A58 GlLi2 L5190
5>-GGTGTATCCCACGGAAAGCA-3’, Fiigl
Y45 -AAAGCCTAACTGGCATCCTCC-3;
GAPDH 519 ;5 -CTTTGGTATCGTGGA
AGGACTC-3", TFUisI ¥ N5 -GTAGA
GGCAGGGATGATGTTCT-3, SZHHE 3K,
1.2.4 Western blot# M| 4m ieGli2 . ERK1/2.
p-ERK1/2. Bcl-2. Bax#=cyclin D1%& & 7K-F

YR FRT2 ha, o AR A A i
TG 19% 28 B LR 9 ( phenylmethylsulfonyl
fluoride, PMSF ) [JRIPAZLf# ( RIPA lysis
buffer) , 7KV FEEAE, (RIEES010 min, BT
W, sk 2 ( bicinchoninic acid, BCA )
Yo, BALUMSEEE AR, T T
T PR M 5 T 4 Tk i B e LK ( sodium dodecyl
sulfate polyacrylamide gel electrophoresis, SDS-
PAGE ) BERCHLVK, SRJG HLEE 28 R — 90 & J A
( polyvinylidene fluoride, PVDFJ ) J5#H12 h,
IMAFERE G —30: PLGl2BTiR (1:1000) |
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FLERK /244K (1 :800) . Hip-ERKI1/24ifk
(1:800) . HiBel-2hifk (1:1000) . HiBaxbi
& (1:1000) . Ficyclin DIFLIE (1 :1000) i
HLGAPDHHIIA (1:2000) , 4 Cid7, TBSTHE
IS, AR E AL BEFRIC A =t (1 : 2 000
k) , IR E 1.5 h, TBSTEVE3 S HHECLYE
SRR G R . B RG ARG Hr, LA
H & 1 5 GAPDHA K EEH LU AR H &Y
TR, SLEEE 3K,

1.2.5  Zmieit#X 7 & -8 (cell counting kit-8,
CCK-8 ) |5 4m gL 38 74 7 &

YR RIS , BOS AR AR A,
MR, LAEAL2 x 10° (200 pL) M %96
LR, A6 FATfL. BIZI. 24, 48, 72h
IIACCK-8 (10 uL/fL) , }ig%1 b, TEEFFMY
450 nm NREMWEEE (D) o SEEEE 3K,
1.2.6 3t tmpaie 3 ata)

P 2 4 M AR R, OB K 4
fi2 x 10° 4 IMA 6L, FEHBE6AFATHL, B
7d, #7 diHfk. TG THEAREE (h) =7 x
[ 1g2/ (1gN7-1gN0) ] x24 (NOE KM%
N7HRET ddifgl ) , SEER A 3K,

1.2.7  EHTY R E A m K20 20 foL 2 5T R &

Y0 H R SE L 4% 2 BOW B0 K a0 i
5x 10° 40 m A24fLA, HHEIANEL, T
37 C. COMBUNENS%INEAMT, W B
14 d; F L5, HPBSIEVR2IK, IMA4%LE
P[] 15 ming RBREDEWR, AL YA
10 min; FHIW/KZEE PRI O, S THE T
TTEBEARTHE, LR TS50 4R E A 14
£%, ITHRERIERE, ERIPRE = FFE
TREL /AR AR x 100% ., SEE TR 3K
1.2.8 AX@AK (flow cytometry ) il 2 i 5]
B R B

BN R FR72 hn, THALE L, PBS
THVE2UC, S A0 i S R B R R I 1A 45 £H A e
INATRE)70% 1 mL, 4 CREE24 h, K
N RRLYR T R BPREE VE IS 125 4L AN 25 A 28 P
HE, AR A A R HFCM & A7 7
FE o SERH A 3IK
1.3 ZitFaE

K HISPSS 19.058 2730 A X B A T A0 B
F A B X £ s, 2412 A HBCR LR

TrEANT, WAL Z A FL 3R R F B/ i 3 22
5| (least significant difference, LSD ) ¥, P<0.05
RESAG IR L,

2 % R

21 BHERSHEBLUREE

¢ B LB R, R T P18 R
AR 2 G HE AR T2 W, MZLSW62041 il 1y
I WLk a9 o3RIk, BRI IE90% Ll 1
(K1) . RTFQ-PCRHIWestern bloth il £ 5 i
N, THA G2 mRNA KI5 29 0 Xt B4 Y
0.314% (P<0.05) , FHFIAYAIXSRIK T2 R XT I]
H0.441F5 (E2)

&L

B 1 FiBRSHEELSWE20MZ K E % ( x200)

Fig. 1 Fluoroscopic image of SW620 infected interference

lentivirus ( x200 )

A: White light image; B: Fluoroscopic image; C: Overlapped image

Gli2 protein expression
(=3
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Control Empty Interference
group  group group

Relative Gli2 mRNA
expression to control
oo oo o~

S N A N

Control En(l)%tl;/ Interference
group g group

B2 TiHigmEREBELESWE20/ECI2RIATWL
Fig.2 Expression change of Gli2 in SW620 after infection with
interference lentivirus

A and B: Expression of Gli2 protein in the three groups; C: mRNA
expression of Gli2 in the three groups; ": P<0.05, compared with
control group and empty vector group
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2.2 MBRGIR2EF e BEHHISW6 20 R IIETE

T HESE GL2 DLER S SW 620 4 ff 3 4 fig
T AR B, SCE W T CCK-8L K I T 4%
ZH 21 S ) IS R S B DR, T & 4 4
() F5 3 B ) R AR VS R R, SR kB, T
Yo 4i Mo fE24 . 48172 hiy DAE A T %) 1
i ] A0 1% X R 2 R 2 3 1 4R 4 ( P<0.05,
F1) 5 TIRAMNMGHEEE (43.94+6.92) h
XML (21.95+3.07) hFIZS iR sk A4l
(24.27+2.78) KB IEK (P<0.05, K3A) ;
THA ML NN (8.67+2.19) %,
BB AR T X IEZH (22.73 £3.14 ) %MIZS iR ER
R (25.87+3.36) %, ZSHEGIFEXL
(P<0.05, KI3B) .

®1 SHMEARERESDE
Tab.1 The D values of three groups of cells at different time
points (n=3)

D value t/h
Groups
0 24 48 7
Control arou 0505+ 0817+ 1.164+ 1.638=
group 0.015 0.021 0.064  0.044
oty virus ar 0504+ 0796+ 1242+ 1.598=
PLy VITUS I0UP 011 0.023 0.067  0.016
0502+ 0615+ 0818+ 0.984=

Interference group 3 0.071° 0085  0.086

": P<0.05, compared with control group and empty vector group

2.3 MEKGlIi2E [ &ERR B A SW6204H A ) #5
it &

3 2 XF EF CMURE I 1) 25 2E 41 e i) 1A 53 A i
Bo EREI, SXFIEA SRR,
TG WA hn . S L, ZRE%
e X (P<0.05, 2. E4)
2.4 EKGI2E[ERERS B ANSW62048 i .8
TR

FCM A M 45 28 240 ff 0 T % 45 R W,
TIHHAMBE R TR (33.35+6.87) %M
W TR (3.81+1.20)% Fl1 25 95 73 2%
W2 (6.93+1.61)%, ZRHGIH¥E XL
(P<0.05) , xRS mmaik Mt 2
SIgE AR L (P>0.05, K5)

2.5 Western blot# & AHMMERKT/2,
p-ERK1/2, Bcl-2, Bax#Acyclin D1&E HHj7KF
Western blotfaill 45 e 4d7x, T4 5%
HFZS IR R AR L, p-ERK1/2. cyclin D1
Bel-285 IRk T IR FEK (P<0.05) , TMiBaxi
HFRIBH B (P<0.05, Kl6) .
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group group group

B 3 3EMAMEIGETE(A)FEE R E(B)ER
Fig.3 The cell doubling time (A) and colony formation rate (B) in
the three groups

A: Doubling time in the three groups; B: Colony formation rate in the
three groups; : P<0.05, compared with control and empty vector group

x2 SHEMENAMREEBHD
Tab. 2 The cell cycle distribution in the three groups of cells (n=3)

Group G,/% S/% G,/%

Control group 46.29+3.01 39.33+2.18  14.38%0.90
Empty virus group 44.49+£3.94  38.26 + 1.68 17.25 £5.11
Interference group  60.92+1.34"  23.71£1.94" 1537 +0.98

"1 P<0.05, compared with control group and empty vector group
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Fig. 4 Cell cycle images of three groups of cells
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Annexin V APC-A Annexin V APC-A
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DAPIPD450-A
2

QI-LL(66.83%) .
T ?

QI-LR(8.83%)
T

Control Empty virus Interference
10° 10* 10° 106 group group group
Annexin V APC-A
B 5 SAMMERIATE
Fig. 5 Apoptotic rate in the three groups of cells

A: Control group; B: Empty vector group; C: Interference group; D:
The apoptotic rate in each group; : P<0.05, compared with control
group and empty virus group

H {754 530 2% 0T A R o STl e 5 A st
Z—, EEAEERN RN A B . HhfE 5iE
B HR A BB IPTCH ., G FIHEX
HIBERR Ik ZASMO ., FU, SUFU, COS2FIGIi%:
A I IR S ARG K R
RELHEEEH, EMUEES 5 IEE ALY
B R AR AR L T LT S O
SEpgm T FUE S R B ) R
P I8 11 e 2 VA O

GlifE A HWE 538 B AR 5 56 K, 2HWF
S A RO B SR . G AL AR Gl

Empty
Control vector Interference
group  group group

S === S FRK12
s~ pERKI2

S G esss CyclinD1
s Bcl-2

Bax
- —
| — e GAPDH
m Control group

= Empty vector group
0O Interference group

[ ol il
© o b »

rotein expression

0.0
ERK1/2 p-ERK1/2 Cyclin D1 B¢cl-2  Bax

6 3HEMAMERK1/2, p-ERK1/2, cyclin D1, Bcl-2F1BaxHJ
BARE
Fig. 6 The protein expressions of ERK1/2, p-ERK1/2, cyclin D1,
Bcl-2 and Bax in the three groups

": P<0.05, compared with control group and empty virus group

Gli2fIGl3, Glil FZEHA GG, MGL2BEA
WG TIRE A MEITIRE, Az BHOok 5T
FHEM ., Huang 25"V R, GLi2nT LI 7%
SEBOE T IR ARHGEF 1641 325 A J5 98 41 B 1t 14
SRS . Zhus Y FRER B, Gli2fe s S
U, MHEMRESSBRENIUE AR
WY, fEEIUEAMER T FIRAGH20 Rk AT
VA3 3o P50 AR 53 565 Sk 10 o) 400 e %) 2= K A
oo Mg it N A48 S i 1, i L2 B
MU T-BE T HIRRAS . Lius |2 BFS R, Gli2fE
SHmiR-30chy FIFEHESER, 2 5miR-30ckT ZHEH
HIP1OBEFE FIH T P75 .
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MR EUBE X AR AR 2E B X S5 4BIE AR SW6203B858 10 /& T %200

ARAFFTEE R BN, UUERGL2ZRIK 20 i 3
WRE A RS, FRRE e AR, BEVE Y AR
VS, 2 I BELUT 40 B N GLi2 B B BRI HISW620
(A3 A o 20 5 OB T A0 B R U A R AR, A
MR G, . S, G,. M, AN PERE XL
Z R IR, JLHOEG /ST, 2
it JE 49 Y B G B . T FCMAG I & B, DT
BRGU2I A PEATEG 0, 1E ASIBIAY 20 A %5
Bb . TongZE 'V RIRER I, T RTH I LN
HP e R s 500 v AR R GLi2 i Rk, IF HL
AL MR A AR T e, ARSI
SW6202H it 22 Hr T ER GLi2 nT B 1< B 20 i J&1 S
HlZmAERgE, AR,

g 3 — AR ITT BR G102 5 4 i & 3 FH 7 LA
SR T 3E AL, SEER A I T 45 4 40 Y
IWERK1/2, p-ERK1/2., Bcl-2, Baxfflcyclin D1
M RIBTEM, S5R LM TIMAp-ERK1/2,
Bel-2fllcyclin D 1A IR A WL [#AIK, hiBax
FRIBW A E . R L ERK /2 1Y B R {4t
TiESceyclin DIFRIKEXREE | MiBcl-2
FIBax J& Bl 3 PR 52 i 42 40 Jg 0 7~ 22 22 () 4
R, T A R T R g AR A AN A
[, Bel-2 24 - r&EH, MBax &
AT, Bax 5Bel- 2455 MR —
Rk, YBel-28 A4 T-I0H], MiBaxil £
B AT Bel-29G M5 & T, HiBel-2/Bax [t
X R B AT A EEE X ek
e VOB R I, TN AR R JEBel-2 1 [
BaxZSiA RIS TRAILS S 0945 9 40 O HT-29 )
JHT- . FBEHEI, FEZE I SW62041 il 2 Tk
GL2 B9 FR T feim i F I ERK 12 OB R AL AR 74
cyclin D1FZe2 K BRI AL G IEASHT, JFH.
83 P AE Bel-2/Bax FUER e dE A B R 8 T

AHFFEIE R GL2 5 45 e 41 ML =R SW620
MR TR AL, DUERGL2 T LB S 3 4
SEIE A R SWE201 14 , R dEANgd T,
ML AT RE 58 #%p-ERK1/2 . Bcel-2, Baxfllcyclin
DIFIAA K, R4S i A0 A T i
Sy FHLH Y EEAN T .
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