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Abstract

AIM: To observe the influence of specificity
protein 3 (Sp3) silencing on invasion of HepG2
cells in a xenogeneic graft mouse model, and to
explore the possible mechanisms involved.

METHODS: A shRNA-Sp3 or non-relevant
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shRNA was transfected into HepG2 cells using
a lentiviral vector. Non-transfected HepG2 cells
were used as controls. The three groups of cells
were injected into nude mice. Tumor formation
rate was determined, and the pathological mor-
phology of cells in three groups was observed.
The mRNA and protein expression of Sp3,
B-catenin, E-cadherin and matrix metallopepti-
dase 9 (MMP-9) was detected by real-time PCR
and immunohistochemistry.

RESULTS: The tumor formation rate was low-
er in the shRNA-Sp3 group than in the non-rel-
evant group and control group (60% vs 100%,
100%). The ability of invasion was weaker in
the shRNA-S5p3 group. The expression of Sp3,
B-catenin and MMP-9 mRNAs in the shRNA-
Sp3 group was significantly lower than that in
the non-relevant group and control group (F =
29.692, 21.894, 109.414; P = 0.001, 0.002, < 0.001).
The expression of E-cadherin mRNA was
significantly higher in the shRNA-Sp3 group
than in the other two groups (F = 66.983, P <
0.001). The expression levels of Sp3 (30 £ 5.69),
B-catenin (28 £ 5.13) and MMP-9 proteins (97
* 10.41) were significantly lower than those in
the non-relevant group and control group (P =
0.000 for all). The expression of E-cadherin pro-
tein (132 * 4.36) was significantly higher in the
shRNA-Sp3 group than in the other two groups
(P =0.000).

CONCLUSION: Sp3 may influence the inva-
sion of HepG2 cells in vivo by up-regulating the
expression of B-catenin and MMP-9 and down-
regulating the expression of E-cadherin.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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B My AR SART R AP LG AL, ALK
1M %& G 3(specificity protein 3, Sp3)*+#k
BAMT & FPAL B AZ 2 8 1 0 e, PRI
AL,

Jrik: #%Sp3 shRNAE AR EHepG24m i,
FERAEFFNARERT QAR IR, E 5
3LAAR RANT FE AP AL AL AL ILEAR S 4 49
BIGE, BRRITHESR BRI BT F AR,
F A Real-time PCRE %, 9% 20 22 4L F 4| 5%
A% Sp3. B-if4EF (B-catenin). E-45%5H
% & (E-cadherin) & & 4 & % & 559 (matrix
metalloproteinase 9, MMP-9)mRNA =% & )
FAEH L.

R FRAYRBEAZKT A maA
(60% vs 100%, 100%); HEMLE 52 B 28 i 75
wa foAZ & 8k PR R EAK. 92k € EPCR& M
LR Eow, AL P 5220 49Sp3. B-catenin
ZMMP-9 mRNAAT & ik B0 KT =8
A AMA, £FH %t FELEF = 29.692,
P =0.001; F=21.894, P = 0.002; F = 109.414,
P<0.001); =345 4K P E-cadherin mRNA
A AR FH T HAAHUAF = 66.983,
P<0.001). %R pA s R 2+, 55 4Sp3
&G &k H3045.69. B-cateninE & K ik H
28+5.13. MMP-9% & &i& 497+10.41391%
F = G 4% A2, E-cadherin® & &1k 4132
+43680 25 T HMHmM, £FAH %t FEL
(P =0.000).

#5if: Sp3 Tid L EifB-catenin& I T i A B
MMP-9%:A, Bl ot FiAE-cadherin® &k, 3%
BRANT L1328 .
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A S pF ik B 11 500 ) 03— #F, AR IR TE i
MW JERE NI 2 RIS IR AR,
15 BAA BB PRI S NZRIEH A, Sp3k
RBAREANRIL, BN B 20 2 Sp3 L P
ANZEIEM, AR 22 B N R 4 g B LR R
IR U B R A R A K 1R R
24T 0. FRATTAT HREG IR 5 T Sp3 46 A JHH i 40 iy
HepG2Hmikik, 3 HUTERSp3BE N Rk ) 5 i
N 40 i H e p G2 () A BE sk 1% . 4t i Jl 3
PR, ok 2 2 AR BRAT 1S p 3 HE [N 5 T 41 e
KA EAT K. AR 2RI AR b e B AT AR AR
EW2EAT . Wnt/B-cateninds 5 38 B 1 5 I
2 5 R R AR R, a3k IR 4 i 38 5 %
2%, WG A 2 ) = PR A0 J PR 23 ol
SRR BN AR AR Y, S DT ERS p3BE R
0] HH A0 452 22 RE ) 1R 5, W) Sp3x)
Wnt/B-cateninfi 5 18 i 13555 F% AEL R JH- s 40
JH45 28 HE 7 R, JF BRI AT BEAL .

1 #RRTSE

1.1 ## HepG2 e 4u i A vb R ik
YA ST, Balb/c#REUE H T PHEE R} K2 3)
W)sEe 0y, A2 PRV AT E 5 SCXKAE2009-000, i
&6 wk, MEMEIRH], 7R T P RER 2= 85k
K SPR TRy . c DN AW SR 1 £ H
Fermentas’A &), FastStart Universal SYBR Green
Master (ROX)I4 HRoche/A ). Sp3& 7l
(R4 H & F Santa Cruze /A ), B-catenin.
E-cadherin & Ji& 5 43 J& £ 171§ 9(matrix metallopro-
teinase 9, MMP-9) i yd [EHT & T AR B AL b
KM D HEARA PR A A, AR 5t 5
S R E I EARAT A W), DAB Y (A5 H b
PSRRI A .

1.2 77k

1.2.1 mhe sk 3 BAR ST 40 Je 5 i I A 69 4
& AR SEE 4H (Lv-shRNA-Sp3).  BATE4 (Lv-
shRNA-NC) 1 AR B2 A4 2™, 4530 SR ERLBERL
Gy R34 A WIPE R B4, REAI10 K.
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HREZH =]l B3I P bp) TS AR P A
B-catenin ZSp K
53 5'—GCTTGCACCTGTCCCAACTGTA-3' 5'-CTCCAGAATGCCAACGCAGA-3' 148 o T o ek
[—catenin 5'-GAGTGCTGAAGGTGCTATCTGTC-3  5'-CTGAACAAGAGTCCCAAGGAGA-3' 197 B AR
E—cadherin 5'-CCAGCGTGGGAGGCTGTATA-3' 5'-TCCAAGCCCTTTGCTGTTTT-3' 110 B xR B R 75 ﬂ}
MMP-9 5_CGTGTCTGGAGATTCGACTTGA-3' 5 TTGGAAACTCACACGCCAGA-3' 165 iﬂiﬁ;‘fﬁ;ﬁ
f—actin 5'-GCACCACACCTTCTACAATGAGC-3' 5'-GGATAGCACAGCCTGGATAGCAAC-3' 166 RIS E
FOK T 3 AT AN
J% 2 . Hep G249

Z3 JEORH G SCHR 9]+ PR A B s T M e 52 28 gt a7
Tiid, FHE G548 hi S i 2l . B2 S A 5%
HONAK I HepG2 32040 1, % LIk, 40 &k
WAL X 10740 /0.2 mLF 43 e b 14 4l
MRR B TR T, R Heph. ka3 dUWEE LT
FSCIR G D0, R BB A 41 B J S 28 R AL FE. A5 M
SRR KA. FARA L 0 2 — 4%
vk B e, RVERE DS V) EATHEGL (4 )¢
G e AL G, T — bR AR S RVBCE AR
b, B S R 2 -80 CB AR UKAR TR AE, HIRiR
IXRNA.

1.2.2 Real-time PCRA& M & B & ik : W Primer
5.0 519 hinvitrogen A B A %, 514
J¥ AL A TRIzZol 53 A4 M3 AL R AT 11 Sk
RNA, KrllRNASEHESE 5, Wi sk HcDNA, Z |
T SR G U W 5 8E 1T, Real-time PCRJTVA
K HROX 2wl & Ut B AT, LAB-actin i A
2, i HHABIA H] [{IPCROUHPCR WA T 3
R, s SR AT HCLARQIA.

1.2.3 9% 28 8040 5 # i B-catenin,  E-cadherin &
MMP-9: F ) Fy ikt J5, 247 Sp3 X E-cadherin
e 4] Friz ApH 8.0 EDTA, HE4TB-catenin A
MMP-9% Ml (K1 ) B AFTRR IR G2 i, S8 v
JE4R1E 1 min 30 s, 3%H,0, T & 10 min
DAV B oA 5 e A A P Bl 35 7 3 i3 I Sp3 (i
1 . 150). PB-catenin. E-cadherin XMMP-9—
i, 37 CULKTIEH 1.5 h; PBSFHULJE N — 9, 4%
4237 ‘CHF 530 min; PBSHYESDABE A, JiAK
R, WAGEM, VR E . Seae BT
IO 6 JHE R BT FE 5 S e Al e SR e
Peth PR LS5 A B 40 i v 43 Le e vt it 43 Sp3s
B-catenin. E-cadherin ZMMP-9BH 1 42 (6 52 K
R, Sp3 FHYE AL T4 MUk, B-cateniniE {7 T
S 20 R A A%, E-cadherinfHPEE AT
AR, MMP-9FHPEE 7 T4 L. 40015 &
58T BEATLIE B0 AN 2 R BT BE AT WL 4%,
ANFLEFTH5200 40 1 A B 4 40 o, IO AL
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Bt 40T N HISPSS16.08 4347 G814
1, VR %R mean & SDE R, 21 0] LU H B A
FENT, AN % B 5. P<0.052% 5
HEIIFE S

2 R

2.1 BREARIG L ARG 2N, T4 LR
T2, A E 43, IR, BET R R AT AR
5 R R AR AR KA R R BUE R A . S AR
B2 b J 988 4 B 28 d i AT, il 45 SR o
AT BRI R, SO E100%; BITEA9 -
VIR, IR #100%; SEie 4110 LA B arg6
H, % A 60%.

2.2 Z4AAR R AL G 09 R 22 5 AL 34T AR IA
JEA B R E5 R IR, VIR B L SEE
R WA AR, SIG AR AR Y ek, 5
SR RTCRE, kS # s, 2 ARy
T AL IS 5 ) PR L £ORG HE. HE S £ 45 S ] L340
TloREL IR R A B T 3k b A5 A0 A o, R B
P i 0 T S AR 1, o TR R LR AR, i A e
HKETEIRYE, HMMAZ Y, %K LR,
Joq LA B, s 2R R I 2 R DAL 4 S
ik, A2 A0 B UL 2L (11 ), S 6 290 A i e 3%,
2 DL 4 A2 A0 ] PR 4 2R

2.3 Real-time PCR#& M # A AP B Sp3.
B-catenin. E-cadherinZMMP-9 mRNA %A &
P8 B P CRAT IS B o, Pk 8 o St 41
[fJSp3+ B-catenin XMMP-9 mRN AN} KA &
WA T (4L R B 4L, 22 5 Gk 2 X
(F=129.692,P=0.001; F =21.894, P = 0.002; F =
109.414, P<0.001), =% (AR PR 4L 2 8] 1) 22 5
T2 5 L (P>0.05). S5 4198 44+ E-cadherin
mRNA AR ik & m T AR, 7= » A S
2 X (F = 66.983, P<0.001), 25 1AL PELA 2
[B] PR 22 e e gt 27 2 X (P>0.05)(1#12).

2.4 R BAF M AR R A A IE P Sp3.
B-catenin. E-cadherinZMMP-9% & ¢4 £ & 1%

A Kk E R

4m L) A PR AT
&0 e 40 4% P Sp3
&8 &k, Sp3
SRk EMWEE
AR E ZIEARK;
NSp3 & B 5 A
oL 0 A K B
DEEZ %
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WEI# 2 2 xR 2 BBRIEBEDSP3. B-catenin, E-cadherinFRMMP-9BEHIZRIAIEST (7 = 10, mean = SD)
AZHMET &

FHepG24m ity

R RAF I AP AL STI64A BAvELE — e =
BREA, WA

SpI K R Rkt Sp3 30+5.69 188 +5.57 196 £ 1.53 1194 0.000
TR fm ML AZ: 2 Ak B—catenin 28+5.13 135+5.14 141 +4.00 525.16 0.000
ij #Ha, Y E—cadherin 132 +4.36 41+8.39 32£4.73 244.95 0.000
j’mLSp?i\zn~t/ MMP-9 97 +10.41 166 +12.30 156 +4.73 43.262 0.000
B-cateninfz 5 il

04 9 35 2 A L

i B 2 BoAZ:

ey 6 em, SR

T AL
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Sp3 p-catenin E-cadherin MMP-9

2 Real-time PCRIGMI3LBFPEBBPSp-3. p-catenin,
E-cadherinzMMP-9 mRNAFIAE. MMP-9: FLJTi: @ & 9.

M AR EIR, L AISp3E HRIA H30£5.69.
B-cateninf [1RIAN28+5.13. MMP-9& 1K
KT 1041 T 4L 4, ZRf
Git22 5 (P = 0.000), = (2RI P20 2 ) 2%
IG5 (P>0.05). 175256 4] E-cadherinfE
HRILA132 4360 i my THABNA, =R7H
it = L(P = 0.000), %% (LR T4 2 ) 2=
SRS R L P>0.05) (K2, K3).

3 11E

SpZ K E TR T, H AT RILA Sp1-9%%
O R L U 38 Sy LA AR AL 5 4 B B SR P )
DNAZE &, 1SR AECi 38 A AE3 A
A Cy s2His2 B B S5 A4, I 45 44 188 1% S p
FKIE I AN SR IR GC/G T £, PR
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ZWFLBI ALK R B 1, BRoE A B T R S
PERN e R TS 5 22 R BE D R 3% H AT
RILVF 22 REAE IR AR A7AES p IS p3 5 I 1Y,
FE R 2 B R v S v 0k, IR AE IR T G
R B, YRy e i i e AR R,

e FUIRES . AT A A, AR
S1 I 3 e 5 SR R LT A e 4 2 S p3
T ERIE, Sp3m &Il IR G ERE AL 5 EAH
K, R WISp3 5 -4 g i) Kk AR AT K. Wt/
B-cateninfs 51l i 1) 5 WOE 2 5 I 1) kAR
KR, TMB-catenin@ i e 5 i H 1) S5C B AE H
P SN N Ve B U <13 - & P H eIV Ok S0y N
J i 4853k ke EE A, 10 H.AAE Wnt/B-catenin
o M IE ) OB ey elin DI c-myc X
MMPsZEILRRF K, WA b I8 40 B3 5
B,

UEAR RS Hi ¥ B-cateninif 75 B 74 &
I, &7 B-catenin ¥ S M LI A 52 4%, B-catenin
BT A FEMGCH, AR Sp KK IR
BIFEGE S, AE20124EPathiZE %t Bl v JUAK£E 45
[ e ST AT G0 A B, A1 46 s 40 L S W480
PR H/PRNAT B AR VIUERS p3 3 8 B-catenin
2k 80, 2% 00 B-catenin /& Sp A ik I T i 5L
. AL A TIRNATHEAMLE R HSp3 Rk
AR Bl A P AR RT AT AR, 25 SR O BB R S p3 Al
B-catenin mRNA M 85 KA, W+ KL 5 1E
A, $E/nSp3 B H sk R #2111 A5 B-catenin I &
1k, X 5PathiffAFFTE 20U, AU KA
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2H; 1-L: BAMEAE; A, E, I: Sp3; B, F, J: p—catenin; C, G, K: E—cadherin; D, H, L: MMP—9. MMP—9: 25148 Fi49.

M TS R 7, SEI6 40 vh i 40 i 4= 22 e
IS, R AR A W . AT TS p3
JETR IR 5 -catenin & L R IE R RIA, 5
55T 0 B e 40 VR S AR 28, AR S B 0 3 4 e
fE 98 V5 E-cadherin XMMP-9 1) A HEATA I,
Real-time PCRFIGJE A UL 245 R o 5250
41+ B-cateninlIMMP-9 mRNA K45 1334 i 3%
FEAIR, E-cadherin ik 38 . A 73 S 45 AR
A YUERSp3 HE D85S T N 4l i Hep G211
12808 )1, Sp3 LR N 2 5 JH- il o i 5 22 e
JIR Az, HALH AT BE 5 6 Wnt/B-cateninfs 5
WA K.

Bl i e %) 2k e, b e 48 L N S p3 4 B
Z e it p-catenin® g, 4l L )B-cateninik
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TG AL 3 A0 15T A% 0N A AR S e s
TCF/LEF-14fi 15, i M e A O I ) 4%,
5 I 440 P s Py ve ks B RS b e - ) 7 T
% (epithelial-mesenchymal transition, EMT) i 253
HSlug!”, J& & I 4MilE-cadherinfl %5 5%, LR
/bE-cadherin/B-catenin& ARk, k55 41 g 7]
(AT B 7] Wnt/B-catenin{ 5 i 2% ] 18 i 17 15
IEALYITE-2(cyclooxygenase type 2, COX-2)HE
FEIMMPs (1152, L[R]85 S 5
LA ERF5E S REW], Sp3nfilid Eiwnt/
B-cateninfi 5 HiB-catenin L H FiiFHEKMMP-9
Ik, [ E-cadherin(P) 3 1A, 45 -9 41 g
28V, LmEE R k. DA, IRANER S
Sp3i#EWnt/B-cateninfy Tl i, X 7 H AL

Wnt/B-cateninfz 5
W+ B-catenin & 2
F A HMMP-9
kA, FaTFA
E-cadherin®y & &,
3% 5% BT J& 4w ML A2
Fobk, kRS
AR A 2 B A%
# 0 5 F AL BF
AT W88 T
P 5
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