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Abstract: [ Purpose | To investigate the expression of filamin A (FLNA) in hepatocellular carcino-
ma and the biological effect on its cell line by FLNA overexpression. [Methods] Immunohisto-
chemistry and Western Blot were used to analyze FLNA protein expression in 75 cases of hepato-
cellular cancer and 37 cases of normal tissues. FLNA lentiviral vector and empty vector were re-
spectively transfected into hepatocellular cancer HepG2 cell line. Quantitative real-time RT-PCR
(qRT-PCR) and Western Blot were used to detect the mRNA level and protein of FLNA. MTT as-

say , migration and invasion assays were also conducted to detect the influence of the up-regulated
expression of FLNA that might be found on HepG2 cell biological effect. [Results | Immunohisto-
chemistry :the level of FLNA protein expression was significantly lower in hepatocellular cancer
tissues than that in normal tissues (P<0.05). Western Blot:the relative amount of FLNA protein in
hepatocellular cancer tissues was significantly lower than that in normal tissues (P<0.05). The level
of FLNA protein expression did not correlate with gender,age,T stage and pathological type (P>
0.05),but it correlated with lymph node metastasis, clinic stage and histological grade(P<0.05). The
result of biological function showed that HepG2 cell transfected FLNA had a lower survival frac-
tion,decreasing in migration and invasion,and lower Matrix metallopeptidase 9 (MMP-9) protein
expression compared with HepG2 cell untransfected FLNA (P<0.05). [Conclusion] FLNA expres-
sion decreases in hepatocellular cancer and correlates significantly with lymph node metastasis,
clinic stage, histological grade,suggesting that FLNA may play important roles as a negative regu-
lator in hepatocellular cancer HepG2 cell by promoting degradation of MMP-9.
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1.1 IEKER

WS 75 B I s A bR A ISR 37 iR
J R 31 %% 2em Db (B8R R DL ) #Y IE T IIE 4 21
TER XTI, ARl 23~76 2 P AR HE 44 % K.
B L 55 B, Lotk 20 ] <45 % 54 ],>45 % 21
11 BT 20 ML 59 56 {31, HEAS 4 i 20 13 9], iR & B35 6
1 5 I ELAR T)+T, 23 Bl Tor Ty 52 4] 5 ik B2 45 56 32
1 No 33 i N+ 42 i) i R 50391 1+ 10300 24 4, T+
V39 51 45 s 809 1 2% 17 ), 1T~ 9% 58 4]
B A H8 B AR Bk 200 ARYT AR AR Y R 5 Sz RD
Wwt, FRAPRA, M2 w & Western
Blot A&l ,
1.2 FEiXH

FLNA MMP-9 % dii A 550 ST (Ameam Inc.,
USA), B-actin 4T N 5C PRI A Santa Cruz 23
Al g AUE R & A AP A2 SR AR
ARyw], pMD-18T Jikr (Takara 23 7)), pDONR221 |
2k 1 atB 3% ik 5L FE .5 xBP ClonaseTMReaction
Buffer BP ClonaseTMenzyme mix .5 XLR ClonaseTM
Reaction Buffer LR ClonaseTMenzyme mix plenti6/
V5-DEST 3k kL A 2% B kL ViraPower™ Lentiviral
Packaging Mix Opti-MEM lipofectamine2000 (Invit-
rogen A ) ), RNATrizol $2 B0 & (REE N H]),
Superscript I 3% %% 5% 350 & (Invitrogen 23 7).
1.3 BEALE

W dpm A BFY) 5 RS 2K, 3%5 AL A 10min
REL VBT PA P i S AL P 1, DR 12 52 20min, 10% L1 -
17 % BB P 20min, FLNA $T4A (1:100) 32 & 1 4C
UKL =50 = HrE RIS & NI % 20min,
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DAB &0, SR ARG Y W BMK B R 25 R A .
MM ECE BB T, BRIk L REALIERE 5
B B AARAS TR 3 5K fr o FLNA 235 L 4i i B4
T 5325 S 20 L e 058 B A A 2 R HEA T L 4B P
PEH RN 4 NED . <5%1T 0 4 ,5%~25%1 1
43 ,25%~50%731 2 43, >50% 11 3 43 A YL (5 i
Y BORRUE TR0 0 43, B e 8 (TR B ) I 1 4y,
HRARYL L (R 0) T 2 4, R (B ) 3 3 4
PHITARAEA N .0 43 R BATE (=), 1~6 A BHPE . 45 1~
2 53 M58 BHE (+) ,3~4 53 R A B (+4) ,5~6 43R
SR PR (+++) o LA PBS BAR —$UVE R B % R

1.4 Western Blot

P2 BURT 98 4 20 K HepG2 4 ML L & 11, 4°C,
12 000r/min #5.0> 20min, B L3 ,-20°C£& H . BCA &
1 R SR B R B, B AL R SOpg
PEAT SDS-PAGE HiJk, A& H VKA HL 2 5 i R £F 4k R
R I, 5% B8 B 2B W5 B 1A 2h, — U E 4C K
(FLNA 1:1 000,MMP-9 1:1 000;B-actin 1:5 000), fit
PLNLLAN SRR IE —HT (1:20 000) , Odyssey A (A £L
AR R G AT R R A A= A
{E/GAPDH A {4,

1.5 #3I FLNA 3 2R &R 4k

N9 HepG2 4L & T B A2 10em Y 15 5 1L
B 10% 06 4 L35 1Y 1640 537, B T 37°C .
5%CO, W10 A B35 SR 46 rh 35 5%, 20 i %% 1 3K 3
60%~T0% 0 #4755 . % 3 L, 45 A Iml &4
FLNA J£[H 1 pLenti6-FLNA JFUHE (1955 7 8 % 1ml 5
A pLenti6/V5-DEST X B Bk ) 5 2 K, 4k 2 15 9%
24h, B4R FREE A BT & Blastidicin (5pg/ml)
HEATO L . 10d J5 PRE vw B 4 Fh 21 24 FLAR P, 40 g
Kl 5 A KR 5%, i Bt pLenti6/HepG2 ,pLenti6-
FLNA/HepG2 4l Mo % Yu bk , 43 3l i 45 0 LeEmpty
4l LeFLNA 4fiifd
1.6 SERPHEE PCR(qQRT-PCR)

Fie Trizol MR 5% 3 ) Ud B 45 22 5K 42 K
LeEmpty 40 /itl \LeFLNA 4 ffd th & RNA, [ %5 5% i
cDNA, Lk ¢cDNA B#H 4T PCR 714, FLNA JE[H -
W59 4 5 GAGAGCTGCTGAGACTCTCCTCTCC3'
T 51 ¥ k5 -CCATCTGTATTAGCCTTGTGC-
CTTCTC-3' ;B-actin S WS M, L5l ¥k 5 -
ATCGTCCACCGCAAATGCTTCTA-3", FiFsI ¥ h
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5'-AGCCATGCCAAT CTCATCTTGTT-3', PCR i
M WAE M 95°C 3min; A8 HE 95°C 60s, iR k 95°C
15s, ZEA# 60°C 60s,35 MG,
1.7 MTT 238

HURE P 2% B 709%~80% LeEmpty 40 Jifl . LeFLNA
Y HE, 4% 5 000 A~/FL 40 AL, B ALAR L 200l 2 F
96 FLEG IR N . 23 5T 24 48 72 .96h 43 B 11 15
Ff o LK ALBFERT 4h, A Smg/ml MTT % 20l , 4k
ZeBESE 4h, Br AL SR I A DMSO 200pl/4L ,
Wi 25 R I . 4 A S bR AR I 4 ALIOG JEE D
B, K I 490nm, 2% K 620nm ., il 8 41 i A7
T2 (%) =255 4 D /% B4 D Ex100% .
1.8 Transwell 287 SL16

Rk 1% I L DB R L 5 Matrigel % I (8.4¢/L)
50!, LeEmpty 4 il \LeFLNA £ i3 X5 LLJG IfiL 75 5% 5%
FEA B 1x10° A4~ /ml A 20 JLE R ;A HL 50p] 2 AN
%=, FEMA 800ul 10% 1640 58 K373, K%
13h J , FHAR 285 360 53 08 b 4 T 7 200 L, 2 2 0 it
&N E A0 DL 4% 2 B H R [ A2, 0.1%45 fh 5
Yeft, 20min, 5K R e 43
JE BB o 45 B AL I 5 A WL BF 3t

1.9 SitsshE

28 SPSS16.0 GE it o0 i, BT A S48 xxs 3R
TR RGBSR @ K5, FLNA #0571
K H One-Way ANOVA 7 #7 ,LeEmpty 4 g |
LeFLNA 41 fig 2 [8] [t % & ] Independent-Samples ¢
8¢ One-Way ANOVA Hi%, #5085 E A 3k, U
a=0.05 WK K i, P<0.05 H 234 G FE L,
2 & B
2.1 FLNA ZEFFEALRPHRIL
fo B8 L 21k 24 45 R R FLNA £ 2 g 7 T 40
FRL, BA P 2 3 T2 B 30 40 it e v B £ | A
oAFE A FLNA FERFR A4 IE % T4 28U Bk
RO 37.3%(28/75) I 89.2%(33/37), BiZH Z ] kb
594 5 HAT it 2#7  (P=0.000) (Table 1,Figure 1),
Western Blot 25 W7~ , FLNA & B 76 AT 988 4 21 ) 3
ikt 0.383+0.045, B A T 1E #4141 (0.768+
0.065), Mz 25 BA5it=E L (1=
8.391, P=0.001) (Figure 2)

Table 1 Expressions of FLNA in hepatocellular cancer tissues and normal tissues

Ba A B N5 I Sum BLAL Y

Expression of FLNA protein

ML, DL LR E R
71 IR A0 P 4R 2R RE T

G N 2 P
e - + ++ +++ i

Normal t'issues 37 4 11 13 27200 0.000

Cancer tissues 75 47 11 9

Note : A : Hepatocellular cancer tissues; B: Normal hepatocellular tissues

Figure 1 Expressions of FLNA in hepatocellular cancer tissues and normal hepatocellular tissues(SP x100)
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Normal hepatocellular tissues

Hepatocellular cancer tissues

ESER

I R PR 2 B % B FLNA 25 A
TERF A Tok 255678 AT I IR 40

MEABR R THREEREASR
HeE R X (P<0.05), T 5 Ho# v
AP WS S 95 s B 43 B K b T 4y
JC (P>0.05) (Table 2)
23 BRERHEFERMBED FLNA I
ERIENEE

qRT-PCR %5 2/~ ,FLNA mRNA
TE LeEmpty .LeFLNA 4f Jfd r (1) A5 X
F k4 R 0.317+0.043 .0.864 +
0.067 , W41 il 2 8] 25 57 B AT Gei b 24
X (1=11.901, P=0.000)(Figure 3A), &
5 B3 25 5 i FLNA 25 H A X
ik 4 B A 0.284+0.021.,0.728 +
0.063, M 4 ffl =z 7] 22 S+ A S it 22
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2 Expressions of FLNA in hepatocellular cancer tissues and

S (t=11.580,P=0.000)(Figure 3B),
2.4 FLNA #:3t%% HepG2 40 B ok 2 5 & 22 i

MTT 60 45 5 2B, 4 i b Fh ks 37 24 48
72 .96h, 5 LeEmpty 4 il £7 % #¢ 4 It , LeFLNA
YNAAF TG R I, AL A0 A7 05 R A A I [E] 5 =2
] b, 22 53 oA it 2708 L (P<0.05) (Figure 4)
2.5 FLNA #3433 HepG2 dHAE#KE ZHEB IR

Transwell 45 5 % B | LeEmpty 4 Jifd 1) 27 5 4L
4 106£21 ,LeFLNA 40 g 1) 28 A 53+14, 4
MMM FREE LR 2Z R BEARIT 2R (1=
3.637,P=0.022) (Figure 5),
2.6 FLNA #33f MMP-9 & B RiZB

B OB ED Gl 45 R o FLNA 5% 4 5
LeEmpty 40 ffl o MMP-9 & {4 ik (1) A Xt &k
0.843+0.087,LeFLNA 41l i - MMP-9 25 4 %511
AXT A 0.359+0.041, P40 AL 2 7] Fb 4% 25 7 BB
Yiitef 3 X (1=8.716,P=0.001) (Figure 6),

3 3w ®
FLNA FENMAEEE, BA LMI6e,
H N Eu L sh & (45 S a5/l e 5 ABP 45

A, SR LB R R R A AY 20 IR AL, 5 A

M FERE 2015 5% 21 A% 4 1

Table 2 Relation between FLNA expression and clinic

characteristics in hepatocellular cancer tissues

Expression of

Factors N FLNA protein ¥ P
T e

Gender
Male » B2 607 042
Female 20 14 6

Age (years)
=4 >4 33 21 0.199 0.655
>45 21 14 7

Pathological types
Hepatocellular type 56 34 22
Cholangiocarcinoma type 13 8 5 1.194 0.551
Mixed cell type 6 5

Tumor invasion
Tt 2B 10 s 04es
T5+T, 52 34 18

Lymph node metastasis
Yo BB I 0.006
N* 42 32 10

Clinic stage
- 210 es3 0010
I~V 51 37 14 ’ '
Histological grade
! 17 6 1 7.040 0.008
I~ 58 41 17
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Note: A :qRT-PCR, B : Western Blot. *P<0.05.

qRT-PCR and Western Blot

Figure 3 Expressions of FLNA mRNA and protein by
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HAEHREE TG, e S 2r A A EE DR E
R EAEH . R, FLNA 43716 R 20155 5%
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A, 6 R ) & Rk e e EE )

AW 5% 1 IR A s 4L 21 Ak 2% T Western Blot %
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M 45 5% 7% FLNA 8 .mRNA 7 iFE g2 iy &
KAV H 8 E AT IR 5 IR 2 S T — 3485 R
BT R FRR ZE HT i B/  FLNA 2 1 .mRNA
12K K- 5 A ok LS5 3 % | I IR 0 1 2 4y
PR A X X —BF9T 5 FLNA 16 1F 5 B 2 41
R 21 g5 H A 210 OE il 4 210 iy
BH A 3 1 35 e T HLRH 7 3 2H 27 PH M 3R kR (R &5 R —
., A5 FLNA 7E R PR FL IR A 28U i Rk b
S ACTR BE BEAR N3 = 1 25 R AHAE Y, Bedolla 552
FH 32 AL KL IN T AS [R) 1 R B B 1) i 47) i 98 20 40
FRA FLNA 25 2R 50, & 5 K VR 510 AR A 51
Ji b Rz PR R EL I A FLNA E PR AH L, 58
PERT S e FLNA 25 H 40050 N FLNA &3k B o
b T AN A% P9 Rk B B 3 22 940 M ik AT B 5 g Al

I P R B A OC X T X SN

20

+ LeEmpty
SP =0 LeFINA

0D 490mm
&

0.5 =

0.0 1 1 1

] &5 SR 3R X D f B, nT g2
T FLNA XA R AL AN [ 95 2
AU ()96 20 M A7 A AN R AR, 5
BLHIE A o T — 2R 4
1278 M K S W B g8 7y — A
HERRAE, R MR BRI R
W BT EERHZ — ) X
+ 20 fi 35 JB 1 I At 2 I 2 b e A
WA 22 R HT 4R 25 . MMP K5 &
o BRI — 25, EE RN
Y M, R ZH i K ik JRE A A G B
F153 06151 MMP-9 & MMP %% H
AR 43 o o de K AR B,
4 TAERIEY 2V |V B 5 R

Note : compared with LeEmpty cell ,*P<0.05.

Figure 4 The effects of FLNA overexpression on the cell proliferation
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Figure 6 The effects of FLNA overexpression on MMP-9

Figure 5 The effects of FLNA overexpression on invasion

MMP-9

B-actin
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MMP-9 f) 2 3k 3 i 4 S o) 3 —
RSN S B IR &k B, FLNA 5 %
I B AT HepG2 40 g H: 34 7 fig
12785 % B B0 55 \MMP-9 & 11
FEIR T A R FR A i M2
= FLNA ik, W5 M2A7
JE LRI FLNA, BF58 & 30, M2 4
J i MMP-9 43 5 19 fiE 77 K 76 P 34
TG T M2A7, Ko~ FLNA 7] i i
i Ras/MAPK 41 41 4 15 5 8 15
P (ERK) 2B P17 1 14 MMP-9
ik S AR ST R BA
7, FLNA fg %38 i #1 il Ras/MAP-
KERK 2%k [ ij , B AR MMP-9 1 3%
K, e R AR i 93 4N B 1 4R 2% 1)
B P I YT TE S 30 FAR S 45 5 43 BT 3%
W FLNA 58 2K (R 44,
FIE f% 410 1 JBR &2 2R A 11 MAPK G [t
MITE AL, HLN 32 9 5 25 R 240 R4S Bt
D s Ll B RS
FIH FLNA 1) C A i b B0 55 2
iKPHE FLNA 5 IR 454 J5 ,FLNA
XF MAPK 3 12 g 400 il £ FH 3 2 27,

A5 45 R PR FLNA 78 it
AL P RINT W, HA5 ke
et AN R YN R f e S S
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