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Abstract

AIM: To investigate the effect of FAK-ERK signal
transduction pathway in hepatic stellate cells
(HSCs) collagen synthesis inhibited by FRNK
plasmid transfection in vitro.

METHODS: After FN stimulated HSCs, FRNK

plasmid mediated by cationic liposome was
transfected into HSCs in vitro. HSCs collagen
synthesis capability was examined using *H-Pro
incorporation assay. And the protein expression
and mRNA expression of FRNK, FAK, p-FAK
(Tyr397) and ERK in HSCs were determined us-
ing Western blot and RT-PCR, respectively.

RESULTS: The expression of FRNK was en-
hanced after FRNK had been transiently trans-
fected into HSCs in vitro. Compared with the
non-FRNK plasmid group, the collagen synthe-
sis in the FRNK plasmid group was significantly
inhibited (498.17 + 73.20 vs 748.33 + 61.30, P <
0.01). After exposure of HSCs to FRNK plasmid,
the protein and mRNA expression levels of
p-FAK, ERK1 and p-ERK were dramatically de-
creased compared with the non-FRNK plasmid
group; on the contrary, compared with the con-
trol group, the expression levels of p-FAK, ERK1
and p-ERK in FN group were increased.

CONCLUSION: After FRNK were transfected
successfully into HSCs using lipofectamine, the
collagen synthesis in HSCs is inhibited. FAK-
ERK signal transduction pathway may be in-
volved in this process.

Key Words: Hepatic stellate cells; FAK-related non-
kinase; Extracellular signal-regulated kinase; Col-
lagen; Western blot
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HSCs, #)JA’H-Pro A3 Rm ZHSCs | #
BRI 84 mx., Western blot ZRT-PCR 7 &4
FRNK. FAK. p-FAK(Tyr397). ERK%* & #=
mRNA#) £ ik

%R FRNKFE A AR 2 £ HSCs, /28
#F )G KT IR FAK# L. EFRNKA:4HSC
48 hWERRERINBRERELETF TR
(498.17+£73.20 vs 748.33+61.30, P<0.01).
FRNK 47 4| FA K& 85 AL A 12 8015 Ao 45 TR
#HERK1. p-ERK#)F&A, mFNIL#FAK
#2ERK 1. p-ERKZE# 5§ Ao sk FoR-F 09 Rk,

518 FRNK T A4 HSC sk & A mx fik 71 AR,
FAK-ERK/E 546 @R TH A E T i A
%A,
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SME 5 IR 1 B IR S R E N

ERRER. B, BUR, B RRE, LB FAK-ERKISS
1 SEBISTEF RN KIDHIAT 2RBIDBIRSRPEIER. BRI

MBI 2009; 17(14): 1402-1405
http://www.wjgnet.com/1009-3079/17/1402.asp

03515

FFALIR 41 g (hepatic stellate cells, HSCs)if k.. 14
BT £ B 0 12 i 55 4 Jf 71 ) JoE (extracel lular
matrix, ECM)J 5372 2P BT HE3R 45 5 RS AT 41 4
PR R 345 B (focal adhesion
kinase, FAK)Xb TG A RKETEZKE
i IR AT AL, W DM EH S CsHI IR I A5
JPL FAK C-AR 3 3 4 A B AH OG- ity
(FAK-related non-kinase, FRNK), FRNK &= ##%
B DX, A LAAVE A FA KR — B P Y5 P4l 51~ i
2 5 R WFAKINREI 5 P15 1) AHIF 5T H
RAINHS CsEFEHOR, NG TR T T I I 4 e
FRNKKIA AL, PLAF4Ei% 4255 I (fibronectin,
FN)i5 FHSCsHE5E", W UFRNKAHSCs i 5 &
JSC ) 5% B L RT REML, LU A I R B ¥ T4
AR 1) B 76 SR R R A

1 MRRT5E

1.1 ##F FRNKRIE FkipRKvsvFRNK FH 3£ [H
(B % BEWFFE ) Yamada KMI# 1 B8, 557
JEAAR i 2 037 T BN DY 2 A ) 4
RMPI 16403575350 [ 3 E GibeoA 7. *H-Pro
T R T R SUT. SRPTFAK,
ERK, Jp-FAK(Tyr397) % 5B Pk S /N bt
p-ERK mADbI H 3£ [EUpstate/s 7] X Santa Cruz

www. wjgnet.com

A, FNHE BOR2BE 22 Bl il s 32 45, RNA
PEPGAFETRIZo I [H Jb 5T 36 F B IE A PR A
F], RT-PCRY 4 &40 H 3 EPromega A F. 3
PR TEG . COMEIRM . BIE Wi
Bi. LS6500 N Mulit Image P15 Hr{ &
Robocycler-40PCRIVEIF Y.

12 7

1.2.1 2B R 3% HHRIRAN I RCFSCHI 98
[ (Bronx-Lebanonl fit 102)Greenwel #(4% i &
Jf s, LR AL I HS Cs. SE5G 4 g Xt
2. FN4l. Heifkdl. 2k 4l MIFRNKRIA
FURLA, BRxf RALAh, HAR S AFNIKREE 450
mg/L,

1.2.2 FRNK A Jiy 43 Bk B 4% 30 SR R 251 iR ot
ARG 5 A T AN R L, KR Lipofectamine™
Reagentf AL 1) 556 20 IR A

1.2.3 *H-Pro#s A kil 5% A R A% FFHSCsLL1 X
10°/FLIR % FE R T 24 LS FRMR I F A 1L AE24 hy
IR BIT0% Rl A, e Ry AN i ()4 7 354 SL )
AAk12 h, I LR A, R R 6N L.
04K Fa HE R i gs, IR I H-Pro %2
LR IE3 mCi/L 1724 h. H37°CIEIRA/ER3 h. 3
hE R IN100 g/L =SB IRS500 uLiiie kR, Jf
4°C, 5000 r/min, #0010 minZs Ly (LRI E
*H-Pro), JE TR N2 mLIN SRR ETIED,
BT INSRAR, TR BRd B B e £ fhiepm
. FeHOZA SRR A R (Acpm) = 2
0 R cpm B - IR 5L J cpm .

1.2.4 Western blot# K& MFRNK. FAK.
p-FAK(Tyr397). ERK, Zp-ERK% & & ik: I
oo WCEE AL, N B R I RIPAZY fif
S P BE AN i R R AR 1Y, BUE B R A b
FE, CLA e S0 IR b - 5 DO 0 W v oy s,
fEE, B, RPIFAKZ SCBEEPULMA(L 2 500). &
Pip-FAK(Tyr397)Z wEHiik(1 2 150). Rt
ERK,Z TaEHiiA(1 © 500). /M Fip-ERK mAb
(1 :200) Ml EHip-Wzh & A 2 vl B Pk
(1 2 300)E R 56—k S8, BN I S Ak Dy i b
KW SEF T RIgG(L : 5000). W EHMEIgG
(1 2 3000) ATl EIgG(1 = 5000)F Ky 25—t
PN, B, WRg. i, SRUHMEAS
B-WLaN H AR 73 WO BE R LU AE 1R

1.2.5 RT-PCRE A% MFAK mRNA. ERK
mRNAFA: FAH R ZE T IHSCs 8 hiE, M
oy AR kR % AN RE A I, 4% IR TR Iz o A F
AR ERNA, B2 ng BRNAZATRT-
PCRIA I 43 H 15 K FB- L8 & . ERKIE

WA A %
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NS EETH
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L PR XA kba Oh 24h 48h 72h Wa._ 1l 2 3 4 5
AFF AL 125 S = FAK :
% ¥ iE RFAK- 42 g - 125 p-FAK(Tyr397)
ERK/fE % # % e — -
nrnsnT o SO s ©
FRNK #HSCs i -’ e
e RO R E o N
MRS . \ \ B 2 FRNKGRRIBRITERHSCSEp-FAK(TYr397EZ4BRHY

FRABERE B RN RIS RRNERRNGIA g 1. i, 2 N AL 4 AL 5
7 HSCsHk /R 4 ; ; S T T
- i{%ﬂ;g{—gfg WESRE FRNKZFR kAL
oA T #ag 2
wRFEEHFRK kba 1 2 3 4 5

42 " | ERK,

44 p-ERK,

42 p-ERK;

3 FRNKBIRIEE 05 2 HSCs/SERK Ml p—ERKAEZ LA AAEY
EBRE. 1: AR 2: FNA; 3: PEFIRL; 4 =ERiZ; 5:
FRNKZR TR,

514): 5-GCTGACCCTGAGCACGACCA-3',
K 514): 5'-CTGGTTCATCTGTCGGATCA-3',
Y= KN 451 bp; B-WIsh & FIE M 54
5-ACAGAGTACTTGCGCTCAGGAG-3', [
514: 5-GTCACCCACACTGTGCCCATCT-3',
1=K/ k548 bp. 38 7= ) K DN A XS 43
TCEFRUAE AT 15 g/LE ISR Bk,
Mulit Imagetfic G o TG T RO BE 14, 45
FELLH 3 R 5 B-WLsh & (1 1R 43 W B 17 L
HRIR.

Bt 1= PR Dimean = SDFE R, 4
HOJ T FR B L o 2R, FIHSPSS12.0%8 1
HEATGEvE o0 M. 2 A1) L R ] IR 25 0 25 9
Hr(One-way ANOVA), 41 /1) Lb 4 K HLSDK K,
P<0.05 4 2= Guvh i X

2 BR

2.1 FRNKA& A A ot 45 2 HSCsa R %5 2
Western blot {7, ZEAHX 431 i #8125 000 Dafi
B HIMFAK LA 7, FAKE (1R IE & TH Y5
0. 24. 48. 72 h¥¥TLH B (P>0.05); [FII7E
FHXS 43 F 42 kDakh HHILFRNK A8, 4
HFNIE-FHHSCsH D E FRNK KL, Bl j
A E K, FRNKERIAIE 3T, # YL f548 hk il
98, 72 hRik k35 (F = 547.42, P<0.05, K1).

2.2 FRNKXTHSCs R A o Fph4E R A S
FIH H-Pros NB AR % AL HS Cs R 511 4 1K,
RIMAFNACHL S, FNAL. i Al 52 ki gl
Z VB BB A5 TG 21 1) 22 7 (P>0.05); (H 1)
FE TN R ZH(731.33+38.22, 756.67 +85.28,

B-MlAIEH
ERK

4 FRNKERRIBR BT 2HSCSFERKIE S ARNERRIL.
1: THIEAE; 2: FNZH; 3: B4 4: 28 FRid; 5: FRNKFRIR
JEKiZH; M: Marker.

748.33+61.30 vs 593.67+£64.75, P<0.05); TMi{E
FRNK# J*HSCs 48 hjii i & il 42498.17 +
73.20, SFNZL. GRS Ok 4 2 ()T 2
FMZE R(P<0.01). KYJLEFNHH FHSCslie i
B N, FHFRNKH JLFNJE I HS Cs il A7 2L
HANHIHS Cs R i B k.

2.3 FRNK*THSCs p-FAK(Tyr397)% @ KT 69 %
»%) HSCs p-FAK(Tyr397)55 FA7EXT A, FN4L.
NE AL . 48 JFORLZH FIF RNK 34 Tk 24 1 %
K48 41.1040.11. 1.8040.13. 1.8540.27,
1.89+0.25F10.40+0.14, FNZH &% I 20 38 0
63.64%(F = 34.81, P<0.01), FRNK A JFoki 4145
25 FORLAH T 5 78.84 %(P<0.01, E2).

2.4 FRNK##4/HSCs ERK142p-ERK % & Fo £
FKF kL HSCs ERK, ZE AN KA. FN
. BEARYL. 25 ok 41 RTF RNK 2 ok 41
2523 M 41.094£0.03. 1.274£0.09. 1.26+
0.04. 1.360.05%10.96+0.02, FNZL4 % M 41
HE1116.51%(F = 33.55, P<0.01), FRNK &% ki
A R4 R F829.41%(P<0.01, [K13). HSCs
p-ERKEA/EX 4L, FN4L. g fkdl. =
JFURLZH FTF RN KR IA TR 40 1R &3k 43 1) 41072
+0.04. 0.91£0.06. 0.8440.05. 0.8940.07
F10.29£0.07, FNZLE 6 AL 126.39%(F =
75.79, P<0.01), FRNKRIA JFRi 414 25 ki 4l
[%67.42%(P<0.01, ¥3). HSCs ERK mRNAZEX}
M. FN4L, Jefhdl. =Sk A MIFRNKR
IE ORI 3R 3K 43 ) 290,754 0.09, 1.04£0.09,
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1.021+0.10, 1.04+0.14F10.13 +0.12, FNZL 435+ mechanism of hepatic stellate cell activation and W@ % 44
_ N antifibrotic therapeutic strategies. | Gastroenterol =~ FRNK5HSC314
WAL 49 1138.67%(F = 37.99, P<0.01), FRNK KA 2008; 43: 419-428 DL R AR

JRORLA 823 TR 4H 1 F487.50 %(P<0.01, [K4).

3 111E
DA J5 Ay == 10 48 J6 &1 ) J5 1l 73 BT 2L 230N T ek
JEDURUE JIF A7 4 AL 1) 32 BU3 BEARFAF; HSCs /i
A5 A AR A7 )i £ e T i, PRIk, HSCsiify
PR FEBr IR R e D BT £ 4 A R A R 1 s
A,

FAKTE 155046 55 G W) 20 28 Jis Ak i
B9 mEAEEEM, TS50 1
B PR DL BB AR A5 22 bl AR A 2 BT,
FAK ) C-3ii X A% —ANFb A6 B 58 477 % (focal
adhesion target, FAT), A% H 22 FAK E 7 T
FiE DE. FRNKGZFAKFUMUER A C- R S 45 44 dul ™
A ANFAKAH KGRI 8 11, FRNKE = 3
FEIX, H ] LR S FA KA — b A 53 7,
i SFAKSESFERAG BE LS5 G0 R 2 51k
P FAK IO S P 47 B IFRNK A] LU
R HIF A K Zh A8 77 25 22 Bl A 2 R v P
AW FE I AN FEHS Cs, fEHE AR S Rt
I e ST FRNK Sk, R H-Prois AR K
: ENZLUR A e 3 v T 1R 41(364.33 +
19.29 vs 257.83 +£22.59); FRNK TR 41K it (1 &5
A TORE2H (498.17 £73.20 vs 748.33+61.30)
NB& T 33.43%. FWIFRNKAEWEAMHEHSCs e
JE A .

p-FAK(Tyr397) /£ FAK ) - SR IR AT 25 2
—, JEFAK [ G BRI 17 A8 A 1S AR AS I Ot
AL, FAKIEAL I, W38 I 22 24 Ui A 2 0
(mitogen activated protein kinases, MAPK)i& 1%
SRR RN, %A 56 S T S5 4 T
¥ Wi 2 MIhAgin sl Y. Hayashida ef a/'™™
UESEFAK-ERKAF 53 2% 70\ B Z M40 i ml i
ITGF 5T PS5 k.

SR ML), FNIB FHSCs)A, MiAHAFAK K
MR AL KF 1) _E 3, ERK, M ERKEER AL K
K, HSCs g4 s hn; FRNKIS %k e, bl
#p-FAK(Tyr397)#% ik T i, ERK, X ERKf# M
K BAR, HSCsRR A Bz 24, AT iE
SFAK-ERKfF 54 i@ n G2 5 TFRNKX)
HSCsR 45 i) S 45 .
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