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[ ZE] 86 BITUIH CHESE I Q1( forkhead box Q1, FOXQ!I ) %: K J5 %J JH- 40 i 5% ( hepatocellular carcinoma, HCC )
SMMC-7721 20T % (5 22 68 Sy S i Sz oMLl . & &k ¢ #14% FOXQ1-shRNA . NC-shRNA 20 18 55 7% , 4% U UL 3] SMMC-
7721 YU 5 SEG TP gh L B 6 AR 2 A 2S 4, ) Transwell /)N 28 846 00 40 i3 7 1R 22 6E 1 ; M qRT-PCR Il Western
blotting A SMMC-7721 ZiffiHt FOXQI . MMP-2 Fl MMP-9 mRNA FIZR ik, 4 R BEE P SMMC-7721 40M 0T 5
1RZERE T ISR, FOXQL IRt i ; TR B M R4 5 45 L FOXQT 223k /K AL (0.34 +0.03 Jus( 0. 89 +
0.07 )FI(0.84 +0.05),P <0.05 ]; I 2k FOXQI 5 J5,SMMC-7721 4HE M TR Z ZRE I B E T (9.67 +1.15) us
(25.67 +£2.08 )F1(27.33 £2.52),P <0.05 |, MMP-2 5 MMP-9 335 /KF T MMP-2:(0.35 £0.04 ) vs ( 0. 61 =0.05 )Fl
(0.65+0.08 ); MMP-9: (0.40 £0.05 ) vs (0.73 £0.07 )HI(0.77 £0.06 ), ¥ P <0.05 . £ #: LB FOXQI FEF pFIkGENS
PO SMMC-7721 4T Re (2280807, HALHI P68 5 MMP-2 5 MMP-9 35 TR X,
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Inhibitory effect of FOXQ! gene silencing on migration and invasion abilities of
hepatocellular carcinoma cell line SMMC-7721
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[ Abstract ] Objective: To explore the effect and mechanism of Forkhead box Q1 ( FOXQ1 ) gene silencing on migration
and invasion abilities of hepatocellular carcinoma cell line SMMC-7721. Methods: FOXQ1-shRNA and NC-shRNA re-
combinant lentiviral vectors were constructed and transduced into SMMC-7721 cells. There were interfered group, negative
group and blank group. Transwell chamber assay was used to detect the abilities of cell migration and invasion. qRT-PCR
and Western blotting were used to examine the mRNA and protein expressions of FOXQ1, MMP-2 and MMP-9 in SMMC-
7721 cells. Results: FOXQI expression level was positively correlated to the migration and invasion abilities of SMMC-
7721 cells; Compared with the negative group and blank group, the expression level of FOX(Q1 was decreased in interfered
group ([0.34+0.03 ] vs[0.89 +0.07 | and[ 0.84 +0.05 ], P<0.05); After FOXQI gene silencing, the cell migra-
tion and invasion abilities of SMMC-7721 cells were significantly decreased ( [9.67 +1.15 ] vs [ 25.67 +2.08 ] and
[27.33£2.52 ],P <0.05 ], in the meanwhile, the expressions of MMP-2 and MMP-9 were down-regulated significantly
[ MMP-2:[0.35+0.04 ] vs [ 0.61 +0.05 | and [ 0.65 +0.08 |; MMP-9: [ 0.40 £0.05 | »s [ 0.73 £0.07 | and [ 0.77 %
0.06 ], all P <0.05). Conclusion: FOXQI gene silencing could suppress migration and invasion abilities of hepatocellular
carcinoma cell line SMMC-7721. Its mechanism might be related to the down-regulation of MMP-2 and MMP-9.
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HF 21 i %3 ( hepatocellular carcinoma, HCC ) J&
LA I 2 — R EREAEA 750 TR
], %5 60 77 AFE T HCC'' i 1 12 22 7 7% 2
HCC B B0 R 45 i 1) 32 B2 R IR, A 24 — 350 4%
HCC B Wi i 2 & 2B I R B sl i i B2
SR, H AT X T HCC 1912 28 5 % 0 W 76 HIL 475
ARG . Y LHE( Forkhead box ) H & —2K )
WAFAEREE S I T, FOXQ JB T 125 FOX %Kik,
B, S HES H Q1( Forkhead box Q1, FOXQ1 )3
5 J& T FOXQ W% , J2: XSk HE 5 PR 55 8 & PR A
HEWRAZ — AR EF R AR LA
HORHE R WAEMRT R, FOXQI 1
20 IMgeE v S v 2RIk A Ol U R TR Y AR £k
MNTINR, AT 5 2 515 5 8 7% 50 miRNAs 28 B.AE
FH R B Jed 8 & A e oAk i A R R A
KR AR BE I b Bz 18] 5 #% 4R epithelial-mes-
enchymal transition, EMT ). FOXQI & 2 il # i
Shy Jil Jg F 5 A0 v Y A 2 — (B H7E HCC
WS B 0 . AR SE R RNAT AR, W
SEULER FOXQT H A XF 9 SMMC-7721 48 jg 3T
B A2 ZERE IR sZ ), IF B HA AR AL, B
FEh HCC 194 TR 13RI 7 4R 2 4Rk 35 .

1 #MEEFZE

1.1 Zmpe % 53X A

N9 40 g SMMC-7721 AT % 40 IS HepG2 .
TEH AL 102 4t i X5 el 1] 36 B2 2% B JH B JER %
WFoT BT 4 AL, A9 40 L Huh7 DAEE R BE R} K 2%
A ARl eE BESL IR 3R A . RNA R BUAR & L PCR
Witk 5 5 9 #3 5F) & SYBYGreen %¢ )G 4t Bl .
qRT-PCR 51%¥104 H TaKaRa /2 F], Western blotting
MRFN & A IR R KRAF,FOXQI —T
W4 [ Santa Cruz ZEYHEAARA A, RILAN MMP-
2 .MMP-9 1 GAPDH % vl —Hiik g B i =
J& 23 ), R Ao A AR ) R A0 B L SR BT SR B
H A T8 A, Transwell /N % | Matrigel % 5T ig
g H BD A # .
1.2 w@pziboa

A0S RPMI 1640 5% DMEM( =4 )i 10% i
A IME 37 °C 5% CO, & IR 3R, Lo b+
PLLH( JBRYE FOXQ1-shRNA ) SMMC-7721 40j ) .
PEXT B ZH ( /B Y% negative control [ SMMC-7721 4
JiL ) o REZH( R 2840 A SMMC-7721 4HAE ).
1.3 qRT-PCR 5 Western blotting i #& ] 1% J% 7 &

FH TR Ge 54 FOXQ1-shRNA 20 18 9% 25 5 B
PR B B pLKD. CMV. GFP. U6 ) Jy 4 B A= MRk
Fe N wE A5 . FOXQ1-shRNA T4EF41: CGCGGAC-
UUUGCACUUUGA ; B 14 X #8125 5 )7 51 ( negative
control, NC )-shRNA : TTCTCCGAACGTGTCACGT, %
fLEA MOI 30 & W R 5 pg/ml/fL Y poly-
brene,24 h J5 ¥, 72 h J5 986 8T T EE Dt
SR, qRT-PCR 5 Western blotting #4555
1.4 qRT-PCR # @ SMMC-7721 %845 mRNA #
Ak

RNA $2 386 5 5 938 7 i 5 20 B 4 B )
B UL PR, W S AN 037 °C 15 min, 85 C
55,4 CORAE. P HGSM R 95 CHUAEE 30 5,95
CAEES 5,50 C ~60 C ARk 30 s, 340 M
WORPEE B 2 22 TR R AR, T K
KHEA 3 K.

1.5 Western blotting # % SMMC-7721 4m . ¢4 & &
P&

SR 1 O R B A 0 e R U 4R, R
HRAEYESS - 20°C VKA IR AT, 17 SDS-PEAG BEJICH
TK, B FLIEE A BN 40 g, K254 2 he
MR 25 H 8 (1 5 B0 4 7 i VIS .4 C 3 T H
250 mA HFIE L4 B 2 PVDF B8 E 5% B9 R 0
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2 h, TBST EEVE G ARG B — 90,37 CIFE 1
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IREE SBT3 br , S B AR 3 IR,

1.6 Transwell A~ F 24 M SMMC-7721 %8 je &9 it
# AN

1.6.1 Zmfait #4525 PO EON A K &4 4 g &
(5 x 10" 4~/400 pl)IMA B, FEMA 600 wl
SRR, HOHLEE 24 h, 5 RE N, PBS WETE 2
U EE R AR R Y0, PBS WG W HLH A,
s N REALEE L 10 AP HEAT AR, SR 5 G it 2
R LIELE 3K,

1.6.2 @£ AE RS 4 CHie
BTG IS 5 2 AR B L 12 30EAT R B, BUH BE3 40
pl #iF Transwell( FLAER/N0. 8 um ) L E T, £4b
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[FiERE s, S EE 3 K,
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i SPSS19. 0 Ge it =84, i B LA & £ 5
IR, ZA BB ECR F — 47 200, L P
<0.05 3¢ P <0.01 FREFAZIFE L.
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2.1 FFJ% SMMC-7721 smfatd 24 1% &6k 5 7%
RIMZZESIZE R W, P SMMC-7721 4 g (1)
127266 )1 B35 9. T HepG2 40 . Huh7 21 11 3 T
102 ZHfEL (106.33 £4.16 ) vs (55.00 +4.36 ).( 50.33 +
5.51 )M (5.33+1.53),P <0.05 ],
2.2 F#& SMMC-7721 %8 FOXQI1 & & 3 & ik
Western blotting £ ill 25 $( & 1 ) 7~ , SMMC-
7721 AL FOXQ1 & 1Y FR38 7K F- e 5, HepG2 .
Huh7 2 8 o B 25 5, 102 LT AR Kk 4
PRANME IR IR 22 A G242 (P <0.05 ),
2.3  FOXQI-shRNA ¥ 28 1% 5% & & # %) SMMC-
7721 RSk & % R G RA
FOXQ1-shRNA S EEIER YL 72 h )5 , (8] 'E 9%
et O 2A ) B E 2B ) K A
18C B 2C W%, AT UL G 2% 15 1Y SMMC-7721 24 i
ABOGICE IR, JBRYR LY H 90% Lidq o
2.4  WLEH FOXQI B4k SMMC-7721 % f FOXQI
mRNA F=7& & 69 &k
Western blotting F1 qRT-PCR 2K 25 5 5] 3 )

TR, T4 s SMMC-7721 40 jifi FOXQI mRNA 5
BHMRIBP BT 2= A S AEX AP <
0.05 ).

SMMC-7721  HepG2 Huh7 LO2

1.

SMMC-7721 HepG2 Huh7 Loz

Relative expression

A :Expression of FOXQ!1 protein;
B:Relative expression of FOXQ1 protein
" P <0.05 vs HepG2,Huh7 and LO2 cells respectively
1 FFEMMRENERFER”S FOXQL HIRE
Fig.1 Expression of FOXQ1 protein in four

hepatocellular carcinoma cell lines

A : White light microscope; B: Fluorescence microscope;C: Overlapped images
B2 R 72 h /5 SMMC-7721 @RI B EBRIRIE( x200)
Fig.2 Green fluorescent protein was observed under fluorescence microscope
72 h after SMMC-7721 cells were transduced with lentivirus ( x200 )
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A :Expression of FOXQI1 protein; B : Expression of FOX(QI mRNA
* P <0.05 vs negative or blank group
B3 ARREAIEE SMMS-7721 41f FOXQ1 RiATk
Fig.3 Expression of FOXQ1 in SMMC-7721
cells in various treatment groups

2.5 LB FOXQI B4k SMMC-7721 % fe it # 12 %
a9 58

RIS AR 22 S0 B0 25 R & 4) R, T3k
ZH SMMC-7721 2025 528 /)N 2 JEE 1) 240 Pt o ] b />
FAEX B K AaAdH(9. 67 £1.15) ws
(25.67 +2.08 )FI(27.33 +2.52),P <0.05 |,

2.6 LEK FOXQI BA% SMMC-7721 48 fe MMP-2 .
MMP-9 #) % &

Western blotting F1 qRT-PCR A 25 5 & 5 )
R, TP SMMC-7721 4 MMP-2 F1 MMP-9
mRNA FIE [ #9235 1 B AR T B PR B2 s
H(P<0.05),
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A:Invasion assay;

B : Migration assay

B4 AELLEHSMMC-7721 AT EZERE TN x200 )
Fig.4 Migration and invasion abilities of SMMC-7721 cells in various treatment groups( x200 )
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A : Expression of MMP-2, MMP-9 protein;
B : Expression of MMP-2,MMP-9 mRNA
" P <0.05 vs negative or blank groups
5 ARAEE SMMC-7721 4R+
MMP-2 . MMP-9 KR ix
Fig. 5 Expressions of MMP-2,MMP-9 in SMMC-7721

cells in various treatment groups
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