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The Expression and Role of Sox2 on Growth and Proliferation

of Hepatocellular Carcinoma Cell
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(Community Headlth Service Center of Xining City Chengxi District ,Xining 810000, China)

Abstract: [ Purpose | To investigate the expression and effect of Sox2 on growth and proliferation
of hepatocellular carcinoma cell and its mechanisms. [ Methods ] Hepatocellular carcinoma (HCC)
tissues and hepatocellular carcinoma cell lines were used. Sox2 gene expression was suppressed
by transfecting siRNA. MTT and BrdU labeling assays were used to detect the role of Sox2 on
growth and proliferation of HCC cells. The expression of Sox2,Wnt and B-catenin were detected
by Western Blot. [Results] Western Blot showed that Sox2 expression level increased in HCC
tissue and cell,compared with that in normal tissue and hepatocellular cell (P<0.05). After sup-
pressing the Sox2 expression in HepG2,the growth and proliferation of HepG2 significantly re-
duced (P<0.05),while the level of Wnt and B-catenin decreased (P<0.05). [ Conclusion] Sox2 pro-
motes the growth and proliferation of hepatocellular carcinoma cells via Wnt/B-catenin pathway.
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1.1 BHEALRRE
Il PR 20 205 AS A0 45 30 461) S s A S 4R I 1E

WAL, Ferb Tk 25 B, Lotk 5 0], AR 35~76 %,

T35 (50.14+11.29)% , 4 2008 BLAF2 W7 R T8

1.2 HERRESR

IE W40 M &R 102, % 4 iE & HepG2,
MHCCO7H MHCCO7L ¥4 i 75 1 K 5 1= 2 e g B 2L
WF 3 SRk A0 o ML 9% B R 2R A B 3R BE % 10% )1
4= 1L 3% (Hyclone ) B DMEM (Hyclone ) % % # ,37°C |
5%CO,,

1.3  Western Blot

Boxt %A KO L-02 HepG2 MHCC97H .
MHCCOTL 40 1107 4, 200 i 24 Vi 1L 2 400 i
M, BCA EER BE M, A SDS EFEZE WP,
A Smin, B 50w &5 H _FAE YK FE I 8 Bio-
Rad {245 BEAL LAE T 300mA #5155 2h, PR 15 &
NC JiJ5 , BT 39%BSA £ 37°CE ] 1h, A —
T (anti-Sox2,1:1 000,Sigma;anti-Wnt,1:1 000,Sigma;
anti-B-catenin, 1:1 000, Sigma ; anti-B-actin, 1:1 000,
Santa cruz) " 4°CHF & 4, BOR o A AL P B b g 1)
“HL(1:5 000, AL 5THAZ ) 37°CHERE 1h, ECL AU
210, Bio-Rad BE K B 1% & 48 1 1% Western Blot ;=4
FL UK 2571, Tmage J #2025t K BE{H .

14 RNA F¥%

A5 GenBank I+ Sox2 #4741, %X Sox2 J¥ 41
5'-CCA GAA CTA ACG CAT TCA TCA A-3', it
RNA % 148 7 Bt 4 :sense: 5 -CCA GAA CUA ACG
CAU UCA A-3’ ;antisense:5' -GGU CUU GAU UGC
GUA AGU U-3" ( L35 322 /& i), Bk X i
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siRNA 4 :sense:5'-UUC UCC GAA CGU GUC ACG
UTT-3' ;antisense:5'-ACG UGA CAC GUU CGG AGA
ATT-3', ¥ HepG2 4 Jifd 73 hy 25 [ 4 HE 41 (Control ) |
[P X HE 2H (negative control ,NC) Sox2 siRNA ¥
ZH (RNAI), PLEEZH 2.5%10* A4 L £ 7 T lemxlem
SH A b R AR 5 B I B A 80% )5 | i e Y ik
7 & LipofectamineTM2000 (Invitrogen) & siRNA 15
B P #AE siRNA 9k i 25 50mmol/L, Control 2H T
DMEM 35 %3 ;NC 41T DMEM 55 7253 . P siRNA
hi Bt Lipofectamine % Y4 % W ; RNAi 41 7> DMEM 5
R . Sox2 siRNA J B | Lipofectamine % 4475, 4H
MLkb B 6h, F & 10%Mi6 4 13 1) DMEM K5 77 i £¢
IRFE e ARELEE 37 720 JRATSE4E
1.5 MTT 3k

¥ HepG2 411 g LL&EFL 1x10° 40 B 42 F F 96
FUHL,24h 55k Sox2 siRNA FBE, % B P B 4 | 4
% 4 DAL, PEE 1~5d 5 AL a] 4 AR FLn
MTT ¥ # 20wl (5Smg/ml,Sigma) ,37°C 3 & 4h, W T
FLN B IR0, A 150l DMSO, 23% 10min 2 45§
FE 43V A B IBCAS A3 % 490nm P < Ak L 1 T
FEREAA B o AT IR 2 i 40 i A Kl 4%
1.6 BrdU BN

HepG2 A Mi %0 T 55 % v b, 7% 4% Sox2 siRNA
R BOF ARSI T2h J5, BEALINAE 1x10~°wmol/L
BrdU MG I DMEM 3552 W15 7% 30min, MU o6 3%
A AR E 30min,3%H,0, AL HE 15min, 2mol/L
HC1 37°CAEH 15min, il A —4T (anti-BrdU , 1:200, &
DA J4°Cie & il &, InA FITC 2t R L=
Pt (1:200, b 5 H 42),37°C 15 F 30min, B F,400 1%
PG TS, AR R E HESU
SEITVEITE 5 A OLET T A BH P 40 5 8 20 i Ay
oA (RRBEF T A% A 3 €05 Sl 1 %) 48 L >y BH 4 24
J#) .
1.7 SitZ4hE

S 6 H0HE R FH B M 22 (wks) R, P AL [A] LE
BERF A X ¢ K56, 2220 [R5 50 b R FH LA
R ENN AT G2 A B, 2 ) 7 L AR
Bonferroni’s Multiple Comparison Test, P<0.05 & 2%
SA ST E L, SR BT A B R GraphPad
prism5 BTG TT2E B LAER
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21 Sox2 EFEALEREARZERRENAS
TEARIKSE  Western Blot 45 R 7~ , S5 1E# T4
SUH R PR 4L 21 rh Sox2 ik B B TH &, o IE F
LW 3.7 £5 (P<0.05), BERIK- IE 5 JF 4 il L-02
K 40 HepG2 MHCCO7H \MHCCO7L Hh¥y47 %
ik, Hop L-02 Gk B b Sox2 7E MHCC97H |
MHCCO7L )3k 1L-02 [ 2.5 £, MifE HepG2 #
ki £, & L-02 1ML Y 3.2 £fi5 (P<0.05) (Figure 1),
KA Sox2 7E HepG2 4 i ik de g, Fr LAFR ATk
HUIJ 40 i 22 HepG2 #EAT 1 F 525,
2.2 PF&K Sox2 & FHIHI AT M HepG2 FIAEK
¥ HepG2 MM R Sox2 FEH T 5 , #% 2E 5d il
M AR KA, MTT 45 5 8% ,3~5d B[] &
HepG2 #fi il Sox2 T ¥ 20 WOt B A fH 53 51 2
0.347+0.031,0.403+0.034 ,0.478+0.041, ¥ /N F 4 [F]
A1) B 25 1 0 R 2 R I PEST BB 4, HAASeit 2R
(P<0.05) , TMi%S FIA BRZE [P % B ZH WO BE Ao 1HL
FLE TG4 2 5 (P>0.05) (Figure 2) , 41 A K i
AR, T Sox2 %3k A0 I 9 41 il HepG2 1
25 NN

2.3 PE{R Sox2 #D il FFE 40 A HepG2 B DNA & B
MM A BrdU J5 , 50 WA T WA & 3,4
A St A A 0 20 L BP R b T DNA & 3T, 4 i b
T . &gttt o, AL HepG2 4 i
Sox2 FEF BT 72h 5, T AP 4IM BrdU £ A
N 24.0%+4.98% , M1 23 FA IR L0 1408 iR 2
AR 42.0%+4.848% 40.4%+5.225% , T #5241 BrdU
BAEI B EK, A 5225 (P<0.05)(Figure 3),
FEoR AL T I T I A PR H b, TS L IR
BA PR XS B2 AR B C ST 24 22 5% (P>0.05) ;BrdU £ A
SEOG R I Sox2 7KV, BB A i -9 46 L HepG2
) DNA & 1,
2.4 Sox2 BEETHEEEFEIR Wnt/B-catenin 18 B iFE 14
FATHH — LR AT Sox2 A1 JH- 9 20 M 2E K A AL
i, FEWMEL Sox2 X Wnt/B-catenin 3 [ 1) 52 1
Western Blot 254 .75, T3 Sox2 B: M5 , HepG2 4
Jf1 Z T Wnt/B-catenin & [ 7K 73 551 o 25 1 X A
(1 57.5% 48.7% , Wnt/B-catenin 25 [1 % ik W] i B {1
H 5 1E A8 5 (P<0.05) (Figure 4), 11 25 11X i 21 5 1]
PEXT A A L G122 22 7 (P>0.05), 45 B4R
Sox2 i i e 40 A AR 4G 14 E AL AT B 2 38 3 B
1% Wnt/B-catenin 18 B3k i1
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Figure 1 Sox2 protein expression
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Figure 2 HepG2 cell growth curve
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Figure 4 Wnt and (-catenin protein expression in HepG2 cell
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Figure 3 Incorporation efficiency of BrdU on HepG2
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25 17 95 B9 28 AP Neumann 259 % 1 Sox2 75 45 g 9
AU IR T o5 4441 (P<0.05), H Sox2
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RS R B, TR I G S 48U & B A5 1 B
A EEAEH R P AR T A B A B SR R T
Ui M I R SRR N, fERIR I, Sox2
Z 5N L5y, HAE 9 4 i Rk
W4 Z 0] e 5 I T A0 i A % U1 OCHK  $29R Sox2 TR
FRA A EZEEM ., @i RNA T HEAR, A1
il T Sox2 & A Y K ik, 4 siRNA R Befe 4 A
HepG2 4L )5 , T W RCR K AN 70% , AT EE T
W Sox2 BLIH 5 g 4% 1 1 JH-Ji 48 ML 1) DNA A5 B B 4
LA 3G 5, R W] Sox2 43 EA (2 F 8 40 i AR Y
VEHT, 76T 40 B F 55 Hh % B Sox2 2 F 1 40 it i) A=
KBRS

FATTHE— 2P R 1T Sox2 i 1 JH-J68 20 il A= < (1 Bl
il o Wnt 2V IG R E =Kk — WREE
1, Wt FF2280% , IFBOE T #1552 1 B-catenin,
B-catenin i — 5 B % S T T 40 B A i Rk
L34 5 [H - (TCF/LEF) 45 | TCF/LEF ¥ 45 22 Fh 3 [K 5%
S B-catenin J& Wnt {5 53 % i 09 4 &8 43, 9
¥ Wnt 55 W 1Z 38, Wnt {5 5 30 AE by 98 42 W08 ik %
B Y H BGE P, — FLU7E AT I L 3 A v R O
W) B0 1) e A R Y Sox2 X I A 1) A A 4
FAAEFH AT RS2 i T Wt 55 3006 280, IR A%
£ Wnt/B-catenin {5518} WA X 5, SLIR 45 R &
B, REAIK Sox2 3K S5, Wnt/B-catenin [ 7K - FEAK
O BEAE TR . 2R B AN Sox2 i #E
R A0 M AR A 3G E, HHLHI I o s Wny/B-
catenin {5 58 52 JBAY 5 B AR AY 2 AT B 7R B
P Th 238 R R Sox2 a2k DU 5k 41 1) 4 i 5 4
Cyclin-D1 & 2K 17 400 1l ek 8 48 i 16 58 04T 53/ 6 AN )
A Sox2 MFEHPLEEAN ], A Rt — 20055 .

AT H IR MG T B AR IKF Sox2 X 988 4
ML A S AE AR T, AT R P AT B TSR B AR Sox2
R, TEARIKF i — 20 W %¢ Sox2 X R &
R EIVER, B Sox2 WF5E & BRI, Fe 14
R BLLL Sox2 Sy HE ) (4470 Ik 968 25 9 1 FH 1 I 9
LAt o8 HRIR T

MR 2014 £ 20 %% 4

SEH .

(1]

2]

(3]

[4]

[5]

(6]

(8]

9]

[10]

[11]

[12]

Psyrri A, Arkadopoulos N, Vassilakopoulou M, et al. Path-
ways and targets in hepatocellular carcinomalJ]. Expert Rev
Anticancer Ther,2012,12(10).1347-1357.

Songdo S,Bae SH. Changes of guidelines diagnosing hepa-
tocellular carcinoma during the last ten-year period [J].
Clin Mol Hepatol,2012,18(3):258-267.

Castillo SD,Sanchez M. The SOX family of genes in cancer
development:biological relevance and opportunities for
therapy[J]. Expert Opin Ther Targets,2012,16(9):903-9109.
Sarkar A ,Hochedlinger K. The sox family of transcription
factors ; versatile regulators of stem and progenitor cell fate
[J]. Cell Stem Cell,2013,12(1): 15-30.

Dong C,Wilhelm D, Koopman P. Sox genes and cancer|J].
Cytogenet Genome Res,2004,105(2-4):442-447.

Huang P,Qiu J,Li B,et al. Role of Sox2 and Oct4 in pre-
dicting survival of hepatocellular carcinoma patients after
hepatectomy[J]. Clin Biochem,2011,44(8-9).582-589.
Pei D. Regulation of pluripotency and reprogramming by tran-
scription factorgJ} J Biol Chem,2009,284(6):3365-3369.

Gen Y, Yasui K,Zen Y,et al. SOX2 identified as a target
gene for the amplification at 3q26 that is frequently de-
tected in esophageal squamous cell carcinomalJ] Cancer Gene
Cytogenet,2010,202(2):82-93.

Neumann J,Bahr F,Horst D, et al. SOX2 expression cor-
relates with lymph-node metastases and distant spread in
right-sided colon cancer|]J]. BMC Cancer,2011,11:518.
Sasaki H,Yokota K,Hikosaka Y,et al. Increased Sox2
copy number in lung squamous cell carcinomas|J]. Exp Ther
Med,2012,3(1):44-48.

Kregel S,Kiriluk KJ,Rosem AM,et al. Sox2 is an andro-
gen receptor-repressed gene that promotes castration-re-
sistant prostate cancer|J]. PLoS One,2013,8(1):e53701.
Peifer M, Polakis P. Wnt signaling in oncogenesis and em-
bryo-genesis-a look outside the nucleus[]]. Science, 2000,
287(5458):1606-1609.

Vacik T,Lemke G. Dominant-negative isoforms of Tcf/Lef
proteins in development and disease[]]. Cell Cycle,2011,
10(24):4199-4200.

Otsubo T,Akiyama Y, Yanagihara K,et al. SOX2 is fre-
quently downregulated in gastric cancers and inhibits cell
growth through cell-cycle arrest and apoptosis|J]. Br J Cancer,
2008,98(4):824-831.

315



