534 B 11 1 R B R 4R AR
2014 4E 11 H ACTA UNIVERSITATIS MEDICINALIS NANJING (Natural Science) - 1491 -

WWOX BT P BB & 4 fafe 55 72 B0 22 M

ORI BERC K &
(TR KR BB A TG BEIRANRE, T35 BT 2120015 s BERIAE S — R EE BERFIEANRE, 030 e

210029)

({8 E] B s WWIBA SRR EE (WW domain containing oxidoreductase, WWOX) 7EHFPY JHAE I (intrahepatic
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Effects of WWOX on metastasis of intrahepatic cholangiocarcinoma

Fang Wen', Xu Sanrong’*,Li Xiangcheng’,Zhang Hai®

("Department of Physical Examination Center,’Department of Hepatobiliary Surgery,the Affiliated Hospital of
Jiangsu University , Zhenjiang 212001 ;’Department of Hepatic Surgery ,the First Affiliated Hospital of NJMU,
Nanjing 210029 , China)

[Abstract] Objective:To detect the expression of WW domain containing oxidoreductase (WWOX) in intrahepatic
cholangiocarcinoma (ICC) tissues and cells,to analyze the correlation between WWOX expression and clinical features of ICC,and to
investigate its effect on cellular migration and invasion of ICC. Methods: The expression level of WWOX in ICC tissues and cell lines
were measured by semi-quantitative real-time PCR and quantitative real-time PCR. The expression of WWOX in ICC cells was
overexpressed by recombinant plasmid pcDNA3.1B-WWOX-Flag transfection. The effect of WWOX overexpression on migration and
invasion of ICC was performed by wound healing and matrigel invasion assays. The potential signaling molecules involved in migration
and invasion was measured by Western blot assay. Results: WWOX was down-regulated in ICC tissues and cell lines,and the
downregulated WWOX was significantly associated with the metastasis of ICC (P < 0.05). The expression of WWOX was upregulated
by pcDNA3.1B-WWOX-Flag transfection in ICC cells. Overexpression of WWOX inhibited cellular migration and invasion of ICC (P
< 0.001). The overexpression of WWOX stimulated the activation of extracellular regulated protein kinases 1/2 (ERK1/2)
phosphorylation,which in turn reduced the activity of matrix metalloproteinases 9,resulting in metastasis suppression of ICC.
Conclusion: WWOX was down-regulated in ICC,and overexpression of WWOX was proved to inhibit the ability of migration and
invasion of ICC cells in vitro.
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N AHAE 95 (intrahepatic cholangiocarcinoma,
1CC) 25 TR IRAE b B ARk e | 2 PSR —
K SCBAERR AR IR 49%0~6%"
1 T Hom iR 22 A LI AL e 1CC B s
— 2 AR JRAE T AN CA19-9 CEA 55431
1R, X ICC AW 8] — /R (8 iy T Hk
ZHLFESTE, WA 1CC BRI W14
M, I, SR ICC R tE MR bR EY T RESN 1CC
HILWT B SR AL AR T A BB AR TS

L WW ) S8 ALiL I (WW domain con-
taining oxidoreductase, WWOX) &K J& H 5o/ 57 ¢
RIZ W MR IR T AR AR 2 IR A R
KPR ELHIC ) T WWOX R % BB IESE 5 g
R ZRIEI W AHSE™ T, HAT WWOX 7E T A IS 3
HHAIESE i S BOR 22, X 1CC A28 RE 1 1 5210 i
Tt T, AW FERE WWOX £ ICC T iRk
100, PR X ICC AR RZERE T
M

1 #RF7EE

11 A

ALY P e 14 48 Xof i IE LR I 14 55 20
ZUk B TR 5t ERR R — R BE B I S MR T
IR B B BE IR AR 1CC i 1 F AR UIBRbR
A AZBEFEAE I 1CC 4 2 (RBE (HCCC-9810,
HUCCT1) 2 1E % AT N A4S | K¢ 40l (IBEpiC) I T
EANM R T eI MR A BRA FE R (e &
F 10% G4 1103 100 U/ml H 5 & 100 o/L 4% %
FOTE 37°C & 5%CO, BIEFRAETPEI7 e &
H 2B A AT KR40 . DMEM 5559 (HyClone 2
"), L), M4 L (Gibeo A H) , &), TRIzol Fll
Lipofectamine 2000 %% Y457 (Invitrogen 2\ A , 3¢
[5),PCR A7 Taqg DNA 4 .ANTP SYBR Pre-
mix EXTaq(TaKaRa A F], HA) ; BiFR1L (Bio Tech
AT SEE) ;SN PO E R WEEE SOV (PCR) Y
(TaKaRa A W], AA) (2285050100 & (BD A H] 56
) Flag . 20 itd 4N 15 85 F1 I B (extracellular regu-
lated protein kinases, ERK1/2) . #£ i 4 J& & F§% 9
(matrix metalloproteinase 9, MMP-9) f& B-actin F$
& (SanTa A W], 2EH) . 514%H 3£ E Invitrogen /A F]
B
12 7&*
1.2.1 RNA IR # 4 F%

AT R H TRIzol 24# W (Invitrogen 23], 32

VPRI Z M RNA, JFFE 58 eDNA,, Hifij %
AR ; ORNA $2HC, B b a2 21 (A A A ) o
A, e ATSEINAGE & TRIzol 38775 LA I 78
SV MMM R S NBE 75% B, DEPC /K%
fift RNA JUIEJG A2 RNA WP, HLPK SR8 7 TO RS
Je MR IR AT ; @QRNA 3055 54 ¢DNA, i M-MLV
197 St (Promega 23 F] , 35 [E ) #6755 ¢DNA, b
RZUT :RNA 2.0 pg FEVLE ) 0.5 wl ,.DEPC H,0
15.0 wl, fRZR7E 70°C F I 5~10 min, #RJ5 37 BIFE VK
R 10 min, ERPFEIIA ANTP Mix 1.25 pl,
M-MLV 5 xReaction Buffer 5 pl,Ribonuclease In-
hibitor 25 U M-MLV ¥ 5§ 200 U, 7E 37°CF %
H 60 min, WA cDNA BIRE AR,
1.2.2 &% PCR AL

SEHE PCR SN AE I TP80O SEi 26 G 5E f PCR
X% SYBR® Premix Ex Taq™ iR &7, 1A R
R :SYBR® Premix Ex Taq™12.5 wl,cDNA # #
2.0 pl, 51445 0.3 wl.dd H,O #M 2 25.0 pl, J2
WA 95 CTIAR T 10 ;95°C5 5,60°C30 s 7k
PHG 40 T R RVAS N (5518 B 19
(RS BT 22 D3 PIAB IR EICE SCh C A, B EEA A 3 A4~
B, 153 CHEBCFE, WWOX EEH Y Ct P8
BV 25 FH D AR AR ) P9 2 2 A (B-actin) A9 Ct -1
H, 53 ACt, LR ACH Ik AR SR 2L
ACt, 35 AACt {H, FE A UM 55 L 4L ) WWOX
FEHBREHOC R 220 Rt I R e 51 i
T :WWOX (190bp):5'-AGTCGCCTCTCTCCAACAAA-
3'( Fi#),5'-GCAGTGTGTACACCCACCAG-3' (i) ;
B-actin(416bp) :5’ -CCTAGAAGCATTTGCGGTGG-3’
( B3#%) ;5" -GAGCTACGAGCTGCCTGACG-3' (R ilif) o
123 F#%Z= PCR R

B HRELH B-actin 1F N 2 B K030 5 5f Je
¢DNA #E17 PCR i PFAl , PCR [ R AR R AN F o A%
# cDNA 1.0 pl.10 x Taq Buffer 1.5 wl . dNTP 0.4 i,
RS Y4 0.3 wl . Taq B 0.1 wl.dd H,O #8 &=
15.0 pl, 25 : 94°CTRARME: 5 min; 94°CAEME: 30 s,
55°CiE *k 30 s, 72°CHEAH 30 s;B-actin £ 3t 28 M
WEI Y 3 WWOX 231 35 MER WY G ,2%
BRNS BRI FL VKA PCR 728, i FH 9 51 40 [l
1.2.2,
124 EHFEME

it E peDNA3.1B-WWOX-Flag 5 41 Jio b
IE 1CC 41 WWOX AYZEIAZKF-, M ¢DNA 3C
JEY 3 WWOX HI¥ R B ORF, #3485 M7= A Bt
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2t EcoR | /BamH | WHVIJG, 28 DNA ¥ HERHER:
A pcDNA3.1B-Flag FURi g4, 20 ki f DNA il
JP e UE A
1.2.5 @mppskge

JoT R U R IR oA B e i, T FR
Lipofectamine 2000 (Invitrogen A ], SE[E ), $ZFh4H
M TFRFFEYLRE SR, 37°CREFRAA AL K (R YL AT AT iy
AR BT 80%~90% it YL it 20 M 135 SR 4 AN
LG K BiA Z 1 DMEM-free 55359, INA G Y2
aY, IRA); HMET 37°C 5% CO, H155F 4~6 h
J&, BEHERIRCN I KA R St i R
DMEM-++, WAE#E L 24~72 h BOZ LA T40 T
1.2.6  Jukid: ok Rap i

ICC 40 kR %% Y4 pcDNA3.1B-WWOX-Flag JFi ki
72 h, RO BHEE & Western blot #6# Jeii
B WYL IE A0, 5 WA N AR HE It
TR WL PP Al G YUl s GG G Jm A i, 2 R4
W (30 RO F)) SR AR AL B 8L T, Western blot
K Y4 I 40 B v WWOX-Flag 25 1110223515 10
B 150 g B FARESRZE 1093 90 Bk e B Jie 4 7 F
WG, TEH (30 V) ¥ % PVDF I, 5%/ 15 0k 75
HA 2 h, It A—$T (Flag HTiA, Santa A7), EH),
4°CHFE 17, PBST VAR 3 ¥R, UK 5 min, AR
i E AL B IC ) 0, 3T CRERIN T 1h, PEBYS
ECLAL2ERICR G B, X &k,
1.2.7 @apoR)JR £

KH 6 LRSS IR MAEA I RIR SC 5, FlsErE 6
LA LAIE S 2R 3 24T 6 FLi i 2
Wi Yo )5 — 8 B AN IR T 6 FLAR (—BAER
JEERIT , 005 E 3k 70%~90% ) , 20 & T4 3 4 b 55
24 h; W FEE IR, LA 200 pl Ak 3 H TH0 5 bR
ORI LA 4n i, B 1xPBS 15 UE 6 FLAk , A £
KI5 i v% I A, 4 58 45 37 DMEM++45 4R
B MIE R FER DMEM free, & TRIFRFARETE  IEE
A E] 8 (0,24 .48 .72 h) 43 SIS IR B A 1 i, IF
FER R TR BRI 5 4E ELER 5 4 e R
&L AR [ SR A5, DARAIEAS [ s (1] 51
SRR i — 3k
1.2.8 125k

4 B 4= 28 He 11k 59 % H 35 [ BD 24 v /Y Bio-
Coat Matrigel Invasion Chamber, 2% SCiik [ 9 |#E471
55, WL E A RATYUER AL B, SEI0HT 24 oK
A i 58 4 85 35 W DMEM ++4 4 JC L% DMEM free
BRI 5 B LR AL B B 4 i AR S, PG i i

DMEM free 3535 T8 5 114K, #i i (5~10)x10° 4~/
FLEEFPTF Chamber [1)Z,Chamber FJZ 24 fLAH N
A—E /T 10% FBS BIEFRR, B S0 4 I 3
MEEA, BT IR 48 h;48 h J5 HU
Chamber, A2 5242 U Chamber 2R I 40 i,
Chamber BT 4% PR, IR EE 15 mim; 7
FEEW , 1xPBS HPE, ¥ Chamber # T0.5%% i
VSR, F IR YD 30 min, 1xPBS J5 1k, B 15 B 1%
BE T WESEE LD BE A AL, RO R ETAA AR AL
RSB A M E e oAt
1.2.9 Western blot

i FHER R BORPE AN MR 1, A Western
blot # I i £ 15 WWOX JiF ki J5 ,ICC 4 iy h
WWOX-Flag ERK1/2 pERK1/2 MMP-9 % PB-actin
HAMRBA, T MERS (R ZEAHDGE I T
KRk, BT —¥PianF ;Flag. ERK1/2 pERK1/2,
MMP-9 & B-actin Jii , A EE LB UK B 3
W —Pr/ P E 5 s BE (R RS Wik
1.2.6),
13 %t

Vi FH SPSS16.0 1 f453#r , 2 f: BRI R FH 4
B+ PRifEZE (X £ 8) KRR R 22504, AR AR
KPR ¢ K05 PEVORERH] X KSR, P<
0.05 AEFAGZITERE L,

2 5 R

2.1 WWOX f£ ICC AR A a i b & ik TR

FI € B/ & PCR, il WWOX JE K 7E
1CC N K AMMAR i F2k K-, 25 R, 7F 48
X ICC 44U 24 XPELH 2 WWOX i [H 1) mR-
NA FiEKF-I R TRE(P < 0001, 8 1), 5350, 7E 3
Fi ICC 4Rk, WWOX 3P mRNA 253i57K IR
A AR T 1E N IRAE R A0 (P < 0.001, & 2),
AT L, WWOX 7E ICC ZHE S 4n e N 263k Tl
2.2 WWOX £iAK-F5 ICC 24548 X 4547

FT HE—H TR WWOX 355 ICC I FRAHE
P, XHULEER) 48 §] 1CC ZHE1Hh WWOX ik 1CC
I RFFIESEA T 08T, S5 A, WWOX ik 51
S AFES CHBV JEGRJC R A e | -5 g bk LA
A0 MR R/NDA B o A B 2R R (P <
0.05,%¢ 1), ML, #=0 WWOX A[fEZ 5 T 1CC 1)
23 F R4 peDNA3.IB-WWOX-Flag # 4 1CC
2 0,5 2 iR
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0 P<0.01 CNCNCNCNCNCNCNCN 200000 -
AA
o 21 LRk 150 000
2| el ot
S —4 A
i AAA::‘ :.g' :’: 100 000 - P<0.01
g 64 —éq— T4
! oMo 50 000
-8 4 00:0'
[ ]
-10 T 0-
i 1CC 44 c N c N
WWOX B-actin

A: FOEER PCR 455 R WWOX mRNA 7E 48 1 1CC 214K i 55340 4L ik Feik
; C:RT-PCR HLIK A K BEAR AT SE 1145

WWOX mRNA {£FEET
The mRNA of WWOX was low-expressed in ICC tissues

HLU(C) M5 LU (N) Rk

Figure 1

;B:RT-

ICC HAH

PCR 4559 .78 WWOX mRNA 7 24 X #iL# 16C

A% 0.0067 € 40 000
<
)
B ool 30 0001
= IBEpiC  RBE HCCC-9810 HUCCTI
= £420 0004 «
: SHaEEEE ]
= 0,000 : : : 0 ; : :
= IBEpiC ~ RBE HCCC-9810 HUCCTI IBEpiC RBE HCCC-9810 HUCCTI

A:JEGE I PCR 455 /8 WWOX mRNA 76 3 Ff ICC ZiM A2 1E 5 JH A IEAS 20 Hh 19 235 s B RT-PCRZ5 R it /8 WWOX mRNA 7E 3 F ICC
HAH D R TE T A A 4 T A9 3R35  C. RT-PCR MUK IR BE(HADTAE TSGR, S5 IEH I 4 IBEpiC b4, *P < 0.001,
El2 WWOX mRNA k35T ICC 4
Figure 2 The mRNA of WWOX was low-expressed in ICC cells

F*1 WWOX mRNA F£ikKTEE ICC EEKS B ST 18 £ 454

Table 1 The mRNA expression of WWOX versus clinical features of ICC [n(%)]
Il RS %k St WWOX(+) WWOX(-) X 1E P1E
il 1.50 0.22
5 32 18 (56.25) 14 (43.75)
@ 16 6 (37.50) 10 (62.50)
AEY 0.51 0.48
=45 % 38 18 (47.37) 20 (52.63)
<45 % 10 6 (60.00) 4 (40.00)
TR 1.34 0.25
HBV(+) 26 15 (57.69) 11 (42.31)
HBV(-) 22 9 (40.91) 13 (59.09)
i NAN 6.86 0.01
=3 cm 27 9 (33.33) 18 (66.67)
<3 cm 21 15 (71.43) 6 (28.57)
NS 4.59 0.03
& 16 4 (25.00) 12 (75.00)
& 32 20 (62.50) 12 (37.50)
L 5.49 0.02
I~1 28 10 (35.71) 18 (64.29)
I~V 20 14 (70.00) 6 (30.00)

WWOX(+) : FEZH L wwox /KF-=3 iHEESHHLL WWOX (=) AL wwox K< 3 o521 4L,
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R TG EE A TR R T SRR L 72 h
J& A MIAT 50 B B A . i T BURL 2R K peD-
NA3.1B-Flag N7 GFP sy RikF5, Mk
H ORI ARIE AT 23k GFP 3 1, fEDOG B iEs T i
40506, 8 3A Bon ICC i RBE \HCCC-9810 #%
PRGN R GO TOEE T GFP, iz 45 R4t

A RBE

INURIE Y ST T 2P KRG Y E A ok e
H 18 1 WWOX-Flag i) RAH, K Western
blot £ Flag £ 115K, 45 R R (& 3B) % 4
A RS L ICC M T AR B EA
WWOX-Flag,,

HCCC-9810

pcDNA3.1B-F

~ pcDNA3.1B-WWOX-

c¢DNA3.1B-FI cDNA3.1B-WWOX-Fla;

B RBE HCCC-9810
pcDNA3.1B-Flag pcDNA3.1B-WWOX-Flag pcDNA3.1B-Flag pcDNA3.1B-WWOX-Flag
Flag —_—— —
B-actin

A:ICC 418 RBE & HCCC-9810 %% YL 2H ki pcDNA3.1B-W WOX-Flag J5 R84 3 B: #54% peDNA3.1B-WWOX-Flag Fiki T° RBE & HC-

CC-9810 J5 , WWOX & 555,

&3 EYLE 4Tk pcDNA3.1B-WWOX-Flag 7] %% WWOX-Flag & 7K
Figure 3 The WWOX-Flag protein was overexpressed by recombinant plasmid pcDNA3.1B-WWOX-Flag transfection

Jie I8 P e B v K e A L DI K A 3B RS LA B B
BIERRZE, N T HFSE WWOX Xt ICC iR fE 11
SO SR A BRI S5 EE WWOX XTICC i
BFEH . 81t 5% 4 pcDNA3.1B-WWOX-Flag &
ICC 4Hfititk RBE (HCCC-9810, i WWOX B3k
KAF-JE L ICC MM A R @A Re T W T % (&
4A), ZEERFI R WWOX 1] LI 1CC Y
TR, N THISE WWOX X} ICC 4 fZ 728 /E 11 15
W, SRAVAMAARZESCE, HoEd RIRM WWOX X
ICC ZHMfZ28Re Jinsgm . anl&l 4B, C s, RBE,
HCCC-9810 41l i %% %% pcDNA3.1B-WWOX-Flag 5 ,
it Rk WWOX 4112 22 40 M %k B 8 /> F 3% 4% peD-
NA3.1B-Flag JFoki fXTHEZH (P < 0.001) . Hbm] Ul
PRAN I I 3K WWOX T #ll il 1CC AMiE Y iERS I
(E=diVIR
2.5 WWOX-ERK 438 &m e it #5 1% 5238 %%

RIS RIESE, WWOX 25 T 1CC ByiT

B RZE R RIS LS A, S T —
AT H T BE R4 F AL, Xt 3R ik WWOX 1)
1CC 20 A7 2 1 G EE 43 B, Ao 0 ] A 22 Ak 1)
B>, fnE 5 frs, 7E RBE \HCCC-9810 Zififl, i
F3K WWOX Ji, pERK1/2 /K FETHE (P < 0.05) , 11
MMP-9 7KF-B 8 FFAK (P < 0.001),ERK1/2 &%
FKEY TR AR R, b R | id ik WWOX
AT BEMGE ERK1/2 BEFR L , JE TR Al MMP-9 | e ¢
SEEXT ICC A iR (BT

RIS &

WWOX J& 2000 4F H Bednarek 550/ 7E 44 {1
M W7 5 FRALGD X80 wa e A3 N, Hsedie
KHEN 2 264 b, RIS AMK 414 AR, HIN 5
TR 46 000 B, WWOX EHHASHA 24N i
() WW SERIFT—A™ C Sifg ) 3 5 At S0 S 0 05
C Uiy 2 BE R 5 Mo S i A J g 1) R R R, 44 oh
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A
RBE HCCC-9810
pcDNA3.1B-Flag ~ pcDNA3.1B-WWOX-Flag pcDNA3.1B-Flag ~ pcDNA3.1B-WWOX-Flag
Oh ----
E ----

HCCC-9810
pcDNA3.1B-Flag pcDNA3.lB—WWOX—Flag pCDNA3 lB -Flag ~ pcDNA3.1B- WWOX Flag
S Y. ¥ B |

C
- . _*_ [ORBE
ST/ — HHCCC-9810
200
=
&
o 100
0 T ,__;__\
® N
A AW > b
SN ot WL Pt
& et R gut vt

A3 FR3E WWOX J&,ICC 4l RBE J HCCC-9810 iFF Il ; B. &1 ik WWOX J5,1CC 4iiffi RBE & HCCC-9810 {278 1##t. ; C. WWOX 2
RIBJE 1CC MMEREBEEGI A58, MALLEL, P < 0.001,
B4 1b3Rik WWOX #Iifil 1ICC 4TS (2288 T)
Figure 4  Overexpression of WWOX suppressed migration and invasion of ICC cells
RBE HCCC-9810

A pcDNA3.IB peDNA3.IB pcDNA3.1B peDNA3.1B B4 000 000 xx [JRBE
Flag  -WWOX-Flag  Flag -WWOX-Flag M HCCC9810

*
*

3 000 000 —
FALG — - oo ok
MZOOOOOO_ 2
pERK1/2 ———— e e X
1000 000 H
- - - - - e |

ERK1/2 - : - 0 Lo 0% Eop 4t o' oo 'mo o ko o &p
_C‘E'.'E !ﬁ_’:‘ﬁ ] !EE 53_5‘335315 T T
i - - REEREREEEEEERSE &
X —— O - >~ > - > > an e >
MMP-9 P E SEEZES 258558558 25

mgm (ag) o o o o on

< < it < < < < <
B-actin Z?Z.zgz.z.z.zgzg
Sif28424525452 22
B & B B Pw B S 2
< < < < < < < <
z =z z =z =z Zz =z =z
3 2 2 9 2 8 5 2
Q. [=N =9 =9 [=5 2 =9 (=9

pERK1/2  ERK1/2 MMP-9 B-actin
A:Wester blot 552 M i ik WWOX 5, 1CC AU ERK1/2 BERRIL/KF-THiR \MMP-9 K XKF-FEAE , T ERK 2 (A iR 15 T 48
s B B A R (HAMHTEE 420 AL AR, "P < 0.05, " "P < 0.001,
K5 stk WWOX gt ERK1/2 B 1k 4% MMP-9
Figure 5 Overexpression of WWOX could promote ERK1/2 phosphorylation, which induced MMP-9 degradation
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L8 WW S () S AL IR R (WWOX), WWOX FEfH
R R R R s AR AR 4 R 2 AR
JRANARERIR, I X Fh 3Rk K my 2k 5 g iy
AGPERR B B A DG B CAE 1CC iR IA T L H
HRIE M /D, ABFEE S 2O0E & PCR FHAR, &
L WWOX mRNA /KFAE ICC HR WK A T
(E 1), #—rgitra R nn, HEE TS
ICC iR R/ KL S5 (RAL B B A 90A Gt t2# 4
KME(P < 0.05,3 1), %8R R, WWOX 7E ICC
FIRIGA T BES S 1CC B & BT e,

VL HISCHRARE WWOX 2 5 Z 0 g i 545 555
. Gourley 5558 i ZhFHAL: (Z22A00 S & &
2550 AIE S WWOX REfE I8/ b B SLI6 41 i vp i)
AR o2.a3 BIERIE, M5 40 & 5 A (-
bronectin, Fn) ) G [ S 3285 | [RS8 55 1 9 4 i {R
ZERE TSI, 715h , Matteucei S5 BIFGTRIA | FEFLIRE AN
Harp, WWOX AJ L X E-E5HRG 2 A4, 40
HAEHREE T . AR, |l PCR HARK:
T WWOX 7E 3 f ICC b gk, 45N,
HAE 3 Fgdui b 2 ARFRA (K 2), @i Rkt
A, LIE ICC 40P WWOX [R5 (K 3), 4kl
IR A HE ) K2 28R8 13452 B0 Al (&) , x40
Ji 2 52 56— AE WWOX 25 16C iiT#% 12

R 2R IR R e — A PRI 4t
HE e B R R AL, IR AIMIANERR (extra-
cellular matrix, ECM), 5}ECHE L ECM H—28 K4y
TR OB, W LPRE R R R SR
85 JT IS ARG o MR A P A IS AR e 5 G
K ECM, Hiifshdt 28t ECM, ZEitid e, B4
JREE AR A IR HEVER IRV R A MR
SRS R AR A T 4 A B i B L 2 ol
TR, HATFFERM  ERK 8 IEEA
S 5 Mg an e 3e e, B2 2 59T 2
28, I A SO TSI A R R U R R A B
FE P, SEELMR AR iR (228, AWFsTiE
Western blot &, i F&iEWWOX A -1 ERK1/2
B AR K, i MMP-9 [k, iZ45 RS
Lan ZEWT WIRFGT A5 R —B0, 50t , ASCHEWT 137
WWOX A B Es ERK1/2 5 AWl dhmifk
it MMP-9 , 5 SN 1CC 2R MIER% 1 R AR
[&% 30k ]
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