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Abstract

AIM: To investigate the effects of c-Jun-N-terminal
kinase (JNK) signaling pathway on the migration
and invasion of human colon cancer cells (LoVo)
stimulated with fibronectin and explore possible
mechanisms underlying such effects.

METHODS: LoVo cells were cultured in serum-
free medium for 24 hours and then divided into
normal control group (no fibronectin treatment),
fibronectin treatment group (a 24-hour treatment
with fibronectin at concentrations of 10, 20 and
40 mg/L, respectively), and SP600125 treatment
group (a 24-hour treatment with 40 mg/L of fi-
bronectin and SP600125 at concentrations of 20
and 40 umol/L, respectively). The in vitro migra-
tion and invasion of LoVo cells were measured
by Boyden chamber assay. The phosphorylation
levels of JNK and matrix metalloproteinase-9
(MMP-9) were detected by Western blot.

RESULTS: Fibronectin significantly increased
the migration and invasion of LoVo cells, while
SP600125 showed an obvious inhibitory effect
on migration and invasion. The expression of
p-JNK and MMP-9 in the fibronectin (40 mg/L)
treatment group was more significantly upregu-
lated than that in normal control group (38.39%
+£5.97% vs 28.61% * 4.19% and 58.25% * 6.53% vs
33.43% + 2.05%, respectively; both P < 0.01). The
upregulation of p-JNK and MMP-9 expression in
the SP600125 (40 pmol/L) treatment group was
significantly lower than that in the fibronectin
(40 mg/L) treatment group (29.59% + 2.17% vs
38.39% + 5.97% and 36.69% * 4.20% vs 58.25% *
6.53%, both P < 0.01).

CONCLUSION: Fibronectin can enhance the
migration and invasion of human colon cancer
cells perhaps through upregulation of p-JNK
and MMP-9 expression.
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terminal kinase, INK)/13 5 il #4449 LA X
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FiE: LoVom o o do iE4Lik24 hiR H 1), 2
B840 T 4F Y46 3i% & G (fibronectin, FN)T 74,
FN#12-FFN 10, 20, 40 mg/L, 24 h-F 7. INK
Fp) 7 2825 FFN 40 mg/L+SP600125(20, 40
umol/L)F 24 h. ABoyden/\ & ik 4k
Y IE B Fald 42 48 /1. Western blotix 44 INK &
BRACAFTMMP-9% & it %34 .

ZER FNY /238 mLoVota ILiE 3 A2 43
% a4k, SP60012538 9 o, W FN% $-44 4a
Rz HHhAelz & 1. 5 LAa, FN 40 mg/L
F A p-INKFA=MMP-98H 2 32 2 (38.39% +
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5.97% vs 28.61%+4.19%; 58.25%+6.53% vs
33.43%+2.05%, 3¥P<0.01). 5FN 40 mg/LZL
AL, SP600125 40 pmol/LAEBA 2 479 4] p-INK
FaMMP-9% & ) £ 3% (29.59%+2.17% vs
38.39%+5.97%, 36.69%+4.20% vs 58.25% =+
6.53%, 3P<0.01).
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B A 24T, WAl %i B (adhesion), 1&
Zj(migration). fZ2%(invasion). IIL%& 4K
(angiogenesis) LA S 4= K (growth) M, A9t
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c-JunZd & AR Ui P (c-jun-N-terminal kinase,
INK)/ W J0E A0 B P (stress-activated protein
kinase, SAPK)f5 5 I A7AE T Z Pl A v ik #2
T 20 B R 0 Y L A0 P i R Ak AR K rh A
AEIEEH. Tk, Bk 2 MR HINK
FE IR 1 K A R v R AR Y, i A
INKAE AR bR 4R A — AN AR 1) 4 iR 97 8 AL
AHEFEH DLET 4RI 8 1 (fibronectin, FN)/E4
41 i Ah I (extracellular matrix, ECM)IF] = 2 ik
35T K A AR 2B RS 8, PRISTINKAE A 4
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B v R 4 (R FE A 5 SR N TN 1 551470
K o g TR A3 28 R0 7% 1R T BB, R W K W
T e I R A BRI CA R 3-8 I K e v 97 T
FIRAE BB AR .
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Invasion Chamber(No. 354483, 354578)ik 7] &I
H 25 EBD A Al RBTINKZ TepEHiik, Ritiim
FEINK % 52 B HUAAIE [ Upstate 2y w5 Bl 47080 7o
MMP-941i &, B-actinZ i fEHiAIY H Santa Cruz
2]y SP6001250 H i EMerck A ], FNIE H
Sigma /A .
12 7k
1.2.1 @ f3%F: LoVodil i fff FIRPMI 164071100
mL/LIGA ML RF 779, & T37°C 50 mL/L CO,
s FEA TR TR, Al R TE I YLk 24 hIF)2E Ak
Jii, BAIJEFNT T, FN4145 TFN 10, 20, 40
mg/L 24 h+Fil. INKFIHIFIZH LS TFN 40 mg/L+
SP600125(20, 40 pmol/L) 1§24 h.
1.2.2 WRSham ez sh Fedz 2 A gl 2. K H]
Boyden/NE %, $a MO Gl B ™ % 0 Rt
ATHAE. N-20°CHUH ) & 22 5l T i 5557
#37°C, 50 mL/L CO 41 fussF=fh ki b2
h. 6P FN 24 bt 100 40 i 750 440 e i e 4n
MR, b a0 LS X 1075 %, N Py
ANIH3T340 g L3, #437°C, 50 mL/L CO,41 /i
FEFRAA TR R 9724 h, FIRR A Pt IS A 3 1 oK 2 ik
JES (R 20 L, Wright-Giemsade(t,. £R2H %3N E AL,
TH I M54 B )~ 4.
1.2.3 Western blot: ZHZL R4 4B 2 )5,
B0 VS MR A E SR A T-80°C F TINK.
MMP-9 Jp-INK Western blot73 4. 40 ngts 14T
SDS-PAGEZ Bt k. # S i fa 55—t
(MR BE 121 0 1000)4 CHFE A A, —Hi4i
SN2 h, BESRAGAE R JETR(BECL) B, =k
JE Py G B IS AR 53 AT ZR e A B E A

Bt AR SR K Limean = SDE IR, K
FHSPSSTLSHAFHEAT Ge v 24 20 #r, W20 1R] b H]
PRI FE 7 2200 b, A 22 SR g R 5. BAP<0.05
EEEN -0
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B 1 KpEAREsENENER(x100). A: FN(40
mg/L); B: FN(40 mg/L)+SP600125(40 pmol/L)
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B 2 KipEMREZEIENLSR(x100). A: FN(0 mg/L);
B: EN(40 mg/L)+SP600125(40 umol/L)

14132 Bl F142 28 J) B i (P<0.01). ATEFFN
40 mg/L T X —Ab B3 & ) FEal En EASH
WIESP600125(20, 40 umol/L) T-#i24 h. &5 3
KW, SP600125 7] & s 1 H 9> Lo Vo4t 124
h PN 341 fu ¥ is 2h FR 2268 71, LA40 umol/L
SP6001254HiIE H] e 5 (P<0.01, [¥]1-3).

2.2 INK. MMP-9Zp-INK%& & 8 k& Kk
Lo Vol g % HINKI A Rk, (H& A8 g it
Rk . FNAE RO 75 5 p-INKAE K i3
b 35, AFN 40 mg/Lig W] (38.39% +
5.97% vs 28.61%+4.19%, P<0.01). SP6001255%}
INKEE I TC W] il 5200, SP600125 g W] Wl 41
Hilp-INKEE 1 1335, LA40 pmol/L SP60012541)
IE ] e 18(29.59% £2.17% vs 38.39%+5.97%,
P<0.01, El4-5). K ELoVoZHfIFN 40 mg/L
T MM P-9 4 [ 1 & ik W 6l 16 98 (58.25% £
6.53% vs 33.43%+2.05%, P<0.01), SP600125
FE TR AR A M A HIMM P-9 8 (A 3%, LL40
pmol/L SP6001254 il F 55 5#(36.69% £ 4.20%
vs 58.25%+6.53%, P<0.01, [&4-5).

3T
Ji e o i 5 7% B A g8 B e TN AE KR

WA P<0.05, P<0.01 vs EN(40 mg/L)4.

B-actin

4 LoVolAlEPp-INKFIMMP-9B IRk Western blot
DIFLER. A: p—JNK; B: MMP—9; 1: FN(40 mg/L); 2: FN(40
mg/L)+SP600125(20 pmol/L); 3: EN(40 mg/L)+SP600125(40
umol/L); 4: XFHRZH.

17452 28 % 1ok 40 2 B B ik N LA B 1 RE 7, LA
LA FA e 1D Ji 90 4 J 0 B B 228 1 O AR K1 B
() g 7. I8 40 i 12 28 RS B 75 4l i 40 3 i
(extracellular matrix, ECM)%h [t FIECM# A )
REHA TR PN A 4l B4 I8 5 1) S LRy, b
ATTAE I 988 40 B F 189 5 . o Ak R e B v B AT
FAEF . FNRE SR 20 A 1) 386 5 % 1 2R3 8
R 28 NE, I ) s e vk [, 465 9 A/ 6 A% 11 B B 4
b INKA5 5l g4 B (s 5 80 is, Mshi
INKFAT 2 40 Mk, 7T LLRE— 2D A% 3 1) 5
PR ¥ c-JunZ JE A Uit 63 S 73 1) 24 58 B vk S W 1R
R INK 5 46 75 ZEFAK 55 Ste & p130Casf
gE U 5 Crk 4R 354k I TN K3 41 i
¥, R Fo-Junff R 1L, Sc-Fos/ERLAP-
1(activator protein-1)# 3% K12 A5Y). AP-19 77
TV D o A B e R LR 4
TR 5 50 % 5 Rac, FAKFISrc 5 INKAE 5
T i A DIAH O, INKAE 538 % 2 40 T i
Hh D6 5 (T, LA FISP600 12540 I INK FE
AR KA OB A
AU i AT TSR B T W 3R R L2 A )
KB 4N FAK -Sre-ER K 1/238 % (1) 5% Wi 75 K
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B 5 Western blotnp-JNK/B-actinFIMMP-9/p-actinES D
. 'P<0.05, "P<0.01 vs FN 40 mg/L4H.

Pt R AR 22 R ke 1) T T 4 Y. A A
HHOE i FAK/SreERasiyiE MEK K 1 iR AL,
TEMKKA4BMKKT7, 2R J5 3G s R ALINK, 3%
A I INKAK V% 4 Jun, Paxillin, Spir, DCXA!
MAPs. PaxillinffE2 14 G (22 40 H 56 ik if {f
AT A B P INKAEAL S I AME 5 S k%5
SR R AR, T AR S e, A7
T 2R At b, g AK . Ak
. AR ARG UAET . fERass T 1 i fh sk
5, Ras/rFe-JunlP B BR 14 & FHINKSE .
INKBEER fbc-Jun iy i (1 5848 n $lI IR as 5| L 11
JEE PEORINK S gl & A A 25, EELVERIAL
HEAE . INKIE 5 mi s 5 2 A
IR IR A R e B DDA O, DR LN 518 %
SN TR T IR ) 4 1T

MM P-9 A FR R IV 2L Ji B g, 2 66 ot <6 &
AR F N 2 —. MMP-9ff)id Rk vl ¢ 1
GNP [ e A O RIS AR RN B
e 6 40 O P B AR AE . 2 T4 AR i (matrix
metalloproteinase, MM P)FI £ %5 i 2 35 )
(plasminogen activator, PA)%% 25 [ 524 2 41 ff
Ze i B B FE PO MMP-9—J7 T BE AR B
IREEIT e 40 U 2R T T ECMAIBM, B JEOR 11
fRAK R -, 3 S0l i S o BG5S 0 T A
Ty 7 T T8 ik B 4 8 P A R AR I AR
S5 AR 20 R T A R R BB M) JA] [ 21 2R3,
e 3k R 4 i AR 2R RV RS L TR . WF 5 R
MMP-9/[f) 31 FISNB 1941 S (A A2 s 587 41 Jfa
A7 28 ME 52 INK FRTER KA A 1) 45 5 A 2GR Y,
T AL T AT A — 4% A5 538 2% A0 e % B AR Mg
IR ZE TR,

INK S HAR 538 2% 11 MR 2 22 i 75 h ke
ARG SBORYER, — 7% Kk [ 4
KB 23-8)5, RERNBENES, 5—F
1, TR INKZI s AR T A2 7 s A1, 4%
FERERAL, RIEA 5 Al 5 08 s 0 A0 A
H, W4 2508 % M PR CIR . Xkl 546 S

www. wjgnet.com
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T I I KN U S 8 MM P-9 6] K i s 4
Mz, =228 FER A RIPLE]L 45 R EPIFN
A7) R A L o Vo 4 IS 3 RiTR 28 4
Mk, LAFN 40 mg/Lis 4i Jifa f¥)i2 2 F2 28 J) 4
3H(P<0.01). SP60012588 B By /> FNIF 3 (1 41
iz FR 28 7). BERALINK & H HIMMP-9 4
FIT R IEEF NI 3 T 214 E 3, LIFN 40
mg/Lix W 2 (P<0.01). SP600125REM A HIFN
753 10 K e 40 Ml R AL ONK 2 1 MTMIMP-9 2
ELGETES

DRI, AT T TN AT fe il o 5y 3L Ui e
BB MMP ) 203800 41 i — 20 i 28k b
D17 BT 3 BUK e 4 L 1 32 ) R4S 28 g 39,
o AR BEAE A0 B (1) 75
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