R EARMLRL®
wcjd@wijgnet.com

K

UL A SHLAYRS 20085E7H285; 16(21): 2349-2353
ISSN 1009-3079 CN 14-1260/R

L #h#7F 52 BASIC RESEARCH

BEZ o6 AEEERMIEERIFSPIBKEMAPKIE

SESE

Frittig, SREH

FritE, REEMXFEERMLERHE, REEHKSE
B ER-ESAE T 300052

RIBH, RZEAKXFEEREIM T 300052

THHIE, 2006 REERNKNAE T ERImMED, 8IFEEIM,
T2 MEBATHERPEETHATR.

& TR TREIESRIBESENI N OIEIYSE, INFRABKRE
BT, tHRIIZ REUB DT, 18X aRSH7 IR
BIRAEE: RIS, 300052, REMAIEX G 1545, REE
RAZL2ERRZIN. zhuliwei0804@126.com

E83%: 022-60362876

RS EHEE: 2008-04-16 {E[OEHR: 2008-05-21

¥ZHHE: 2008-05-27 (BOEER: 2008-07-28

Integrin 06 induces PI3K and
MAPK signal pathway in the
adhesion of hepatocellular
carcinoma

Shi-Feng Qiao, Li-Wei Zhu

Shi-Feng Qiao, Postdoctoral Station of Tianjin Medical
University; Department of General Surgery, General Hospi-
tal of Tianjin Medical University, Tianjin 300052, China
Li-Wei Zhu, Department of General Surgery, General Hos-
pital of Tianjin Medical University, Tianjin 300052, China
Correspondence to: Li-Wei Zhu, Department of General
Surgery, General Hospital of Tianjin Medical University,
154 Anshan Road, Heping Disitrict, Tianjin 300052,

China. zhuliwei0804@126.com

Received: 2008-04-16 Revised: 2008-05-21

Accepted: 2008-05-27 Published online: 2008-07-28

Abstract

AIM: To investigate the changes of signal
pathways in the adhesion of hepatocellular
carcinoma with extracellular matrix.

METHODS: BEL-7402 cells were cultured
regularly on media containing laminin (LN) or
bovine serum albumin (BSA, served as control
matrix). After treatment with anti-integrin a6
monoclonal antibody, cell changes and integrin
a6-induced signal pathways were observed.
Boyden chamber was used to detect cell migra-
tion and invasion ability. Western blot was ad-
opted to analyze the phosphorylation of ERK.
Reverse transcription-polymerase chain reaction
(RT-PCR) was employed to measure the expres-
sion of PI3K and Akt mRNA.
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RESULTS: BEL-7402 cells adhered to different
extracellular matrices within 30 min to 1 h with-
out significance. The rate of cell adhesion on
LN-coated substrate was 187.2%, but decreased
to 104.4% after anti-integrina6 monoclonal
antibody treatment (P < 0.05). The number of
BEL-7402 cells migrated through the Matrigel
was 103.2 £ 16.5 per high power field (HPF), and
anti-integrin a6 monoclonal antibody inhibited
it t0 88.7 £ 9.9 (P < 0.01). The expression levels of
PI3K and Akt were up-regulated, and phosphor-
ylation of ERK was increased after BEL-7402
cell adhered to LN; however, anti-integrin a6
monoclonal antibody partly inhibited the up-
regulation and phosphorylation.

CONCLUSION: Cultured BEL-7402 cells highly
express integrin a6. PI3K and ERK pathway is
involved in the adhesion associated with LN
and integrin a.6.

Key Words: Integrin; Integrin; Laminin; Hepatocel-
lular carcinoma; Signal transduction
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(P<0.05). BEL-7402%8 it ¥ i Matrigel & £ 12
RO m e A A f S 4EALE103.2+£16.5
A, FEAFa6E 4010 mg/LAER G 4887+
9.9/, A B £ F(P<0.01); BEL-74024m /&,
PI3K & Akt#) ik J£ 55 M T 40 fe ok 2 Jg
B3 e, LERK BB AL B3 e, #bFab
FAR T VAR 5 AR F K R ARBRAL.
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I IR R A2 28 I % S ot 4 I 5 4 i A 4 i
55 90 i AR R) R S8 2 AR 10— RS B
EH, NGRS AR IR S R 1, 25 2 Fh
ISP, B TR o6k G IR T R B4 K,
JELNIW B et 5244, FEAR 2 s #2535
a6 [ IEF o A I A AR 3 A1 R AN T B
PRI R P A 00 2 98 4 LA D7 23 A PR %o 66 B
MEHE, 7R3 G R FIEE P R E S5 1
wHEH BREA. B0 T AEARESES Y,
W TR ETE. RE. OES) ). i
TZ AN P P,

JEOR M BT 41 B AT %% (hepatocellular
carcinoma, HCC)s& —MulkPE . B EIR
AT N A RS IR IR AR K 22 O b on] LA
WENF5-F 7= AE LN AR o6 B 175 48 i 35 11 3% 48
Sy AT HLH B S INSERIAD. A E R
TR0 R AT AR R, RS R SRS
SRR IR SRS IR S0 EPRIVE % o
REE, TR B, A XERE L SY)
W AF 5 7 IR R A . B 1 BT RR AL A 2
B 2 RO ARSI B0 f LR AR R IR, PI3K/
Ak tIE i F 22 R0 A0 IR 2R RS (mito gen-
activated protein kinase, MAPK)il %) 72 A7 /L4l
b, SR 225 HR . BUS A Bl
PALNAE A 4 Ak oe, 40 2 B S DAEE G 206
PUARBHIT A0 M S5 LN AR AR T, A IPI3K/Akt
FIMAPK/ERKAE 5 Gl s p 5 5 A KT
BRI AR 4k, B WILN S 35 R o6 78 JH-41

1 #RRSE

1.1 ## RPMI 1640 4GIBCO Co./" fir; i1
4 Fa6PKGoH3 H Chemicon; ABCE
HAAS MR F) & 5 Santa CruzA#); RPLA
B-ERK1/2 mAbJ || Santa Cruz/A . $iB-actinif
Pl H Sigma; 2 R IEIRFECL 3404 1
Santa Cruz/A 7; TRIzoliA 7 & A Invitrogen™ it ;
MMLVi & 5. ANTPAPromega’y &) 7= i
PCRIAF & Marker Jy KA AR 7] P2 ; PCR
19 th € 1 AR W) TR A |l A . BEL-7402 A
AR AR =R, FE6E: Boyden/
=, LPVPLE8 umE 213 mm) 5K IR b5
JEL AN T I (Matrigel) & F =4k K1 b i
R B 2 A0 2 B A

1.2 7% 4IMUAE 5100 mL/LAA - L35 (R PMI
164035753, 50 mL/L COJEF-46 N, 37 CR 5.
FG LN LI40 mg/L, 1 mL/cm’3& [ AR 1) in 4
R TR B TR, 4°C R, 50 g/L BSAT
37°C #} F140 min. JGILIERPMI 1640783537005 %
F. O IR AN IR BT AL LAS0 o/l BSASSIA. 55
TR A2 A 2 P FFPBSEL A, I\ 4i 4
i, A0 PR A H A T, £84°C 12000 g 125
02 minZs BRAN M LAY, B B,

1.2.1 Zmfa gk 5250 HURAS R 47 BEL-7402
4G, A FH AT PBSYE =K, il B4 e 2,
100 w LR B0 2 4 I 80004, Iin Ak Jo £
1196LH H1, 100 uL/AL, SZE AN FE a6
PU(1 : 100), X4 LIPBSALEF, 50 mL/L CO,5%
FEAEN3TCHF A1 h. FJCMLiE R 77100 pL/AL
BRTEVEI U LARR 2 AR RN B 10 40 B, I N R
W T JEC ) N V(0.2 mol/L Z 1R AM 22 b it vh 45
2 g/L TritonX-100. 20 mmol/LAYFEZRBER £,
pH5.5)100 pL/fL, 37°C 2 h, IA1 mol/L NaOH
10 pL/ALZ IRV, ZEIRACE 10 min, 42 [ 3§
FRAX405 nm A A B L 1 YR AE.

1.2.2 Boyden Chamber#- i 2@ ftAZ: £ : 2 [ Albini
et al'“RAIMZ 28525 )10, BEL-740241 fitd 53
ST 4% A0 MR, TR 3.5 X 10%/L, e e lf
Boyden Chamber, fEMatrigelt/5 I in A 41 i &
200 pL, #1550 mL/L CO,R 4 HFF-37°CH4
7218 h. KB E e, TRACRE e, B TS,
K LB AT B S AN i fEs ARA, T 2002 iod 2 ok I P
T 4 R, A4l an e B3 AL,

1.2.3 PI3K. AktZ FmRNA & ik KT 6446l %
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1 BEL-7402BF 2 BARAVEEHIIRAS( x 400). 4RIEIAEKIEA
=+, PRI

! 0 PBSAL
0.7 r L ERRrNAE]
0.6 -
i 0.5 |
< 04+
0.3} a
0.2+ a
0.1}
0 I
LNZH BSAZH

B 2 BUBEBIEAMANBEL-7402MBNMEWER.
'P<0.05 vs PBSZH.

i PP HUS JRBEL-740240 B RN A, ¥ T-20
uL DEPC/KH, Wl R EAEA). HiHE SRNAL
W, A pg M RNA MR, B-actinly N2,
HEAT 252 BERT-PCR. PI3KIERAT LEES 14741
5'-CATCACTTCCTCCTGCTCTAT-3", [z X 8%55]
WIFH: 5-CAGTTGTTGGCAATCTTCTTC-3',
FEH377 bp; AKSERA LEES I Y)TP 41 5'-GGAC
AACCGCCATCCAGACT-3", | X555
5-GCCAGGGACACCTCCATCTC-3', 4121
bp; WZ M B-actindt KA LEE5 )75 5-CAG
AGCAAGAGAGGCATCC-3'", [ X574
5'-CTGGGGTGTTGAAGGTCTC-3', 4217 bp.
PI3K. Akty 1414 H: 95°CHIANES minfiF HEA
30MEFR(94°C 0.5 min, 56°C 1 min, 72°C 1 min),
IR 72 CHEAH7 min; B-actinf{IPCRY™ 1Y [z | 4%
f124:95°C 4 min AR J5 FFER32MEFF(94°C 1
min, 62°C 1 min, 72°C 2 min), /5 72 CZE{H 10
min. PCRY B F=H)7E18 o/LE IR BHEER - H ik
I3

1.2.4 Western blot# M m L ERK A B2 1L 41 )4
5X 10/, T V5 i Ao 40 it 266 B AN [) 3
[P0, NG U , EOK 2% 20 min,
4500 #0010 min, L _E3ER, LA120 g/L SDS-
TN E e 7y B B IR . B R 2
YRR T4k 25 1, 50 g/LIE AR Wk 3 BIRL %,
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600 bp

400 bp PI3K

200 bp B-actin
Akt

100 bp

M LN LN BSA  BSA

3 BEL-74024/BEEPI3K B2 AKIEIZRIE. M: Marker.

AP, REHINT 4008 —bt, =W E
1 h, 0.5 mL/L Tween 20-PBSUt53, A EPHL
-HRP(1 : 400), =RFE 1 h, =HE F o5 E 1
h. 5 2 R e 9 R MV S min, D5 b3
PR3 TR, e, & Wi AE R, Mt
J& A FEIT. BAB-actin iy N S .

Gt TS5 Limean + SDERR, %
P b EEFISPSS11.048 v 4k A, 5 %) 41 Lb i He

RUVAS VAN

2 R

2.1 mARAE W 2B AN RAE AN R R b R AR R
(RN 1H) R 30-60 min, WA W& 12 5. 40 i 5K
e, AR O i (1), BEL-7402 %% 41 i
(%G B LL405 nm AR R, {ELNAE T FA{H
470.856+0.089; 71 5 HE T 4% (A E 40.298 +
0.034, —FH MR 2= RA W% 5 X (P<0.05). H
P F a6 P PT10 mg/LAE G — & (%6 4i
W38 A vk /b, A{E 45 50.370+£0.042F10.181
+0.023, S5HUEMEHEAH LR A B ZE 7P
<0.05). LNZL A % 4 187.2%, HiAAZH 41104.4%,
FMRPE N, —HMERARERX
(P<0.05, [&2).

2.2 Boydens £ MBEL-7402 % it 6943 &
BEL-740241 il 7 id Matrigel & 4212 28 1 41 Jito £
O3B R T 103.2 £ 16.57, PiisH Fab
HLPL10 mg/LAEH 5 88.7£9.94, 40 i
B0 Wk b, AR 2 5 (P<0.01).

2.3 PI3K mRNA. Akt mRNA /255 20 it ¥ 44 &
i& PIBKIEHFIRT-PCR™ #4377 bp; AktHEKIRT-
PCR™ ) }121 bp; N Z M B-actindik FIRT-PCR;™
1217 bp. BEL-740241 JAPI3K M Akt 1A 1%
B34 i 205 TN B 2 3 i (13).

2.4 tm a7 )5 Western blots 474 ER K &%
AL FIHWestern blotd ARKIBEL-740241 iy
p-ERK 12 A A5 . 45 R0, 41 fELN |

| BN

AR SA| R AT 4 B
JEmie %, VALN
& A RS R R,
Kt I 20 BT %
FEELNE & 5 H
T A2 AT 5 ALY
155 # 58 % 0
T, EILN A
R b Fa6Z ik
JE b Wit A2 b A
FEHMEMR, HF
#$ TPI3KA
MAPK # 412 5
A% 538 9%
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mAREL — A LN VIR B 2B R %, A7
WB R 5 S — — p-ERK1/2 s et o
GRS BHT S | S5 DA 4 [ Ra 40 5 Sk Bl R P MLatri ge L) 8
TESREAN,  — = pocil - LA Y R R SER I RE T A B, TR

Yt — 7y o . N . N N
T#4kacrr N BSA  LN+iiffi  BSA+Hf MR 1R 22 R 1. AV L R, s
&AW E RAE 4 N b 2 I 4
LNJG il it 84 % BATIE 5547 5256 & BEM M P [ 4 1 A1 [7] s ik 2>
a6 F T PI3K &

MAPK # %12 5
15l %, T8
T N S e e A
B ALE AL T A
HTEE .

Mt FFp-ERK 12 IR A0 B W38N, &% 4
F o6 P10 mg/LAEH JEp-ERK /2 i R A4 1
H T FE(E4).

3 111E
J5UR A e 2 B L OB R 2 —, HR S
R Ry 3. IEKAELE I R RS, B
I 12098 (40 R B R LA R AN T 48, 5
TIRE . MRS R — N2 B E
i, v 41 B 285 B £ o A M A 2R e B i R ep R
VA TEAEH, b E A RAWNE R Y it
TR PR A% a2 8 0 R AS WK 25 A0 P o) 6 R )
P BE K a6 AR RN 4> 728, F2ERIBL
K BAN AN 454, A Ko6B1 Flabp4, LN H
R, LNJE SRR IE ) 2y, BTG
SR B8 it s A i A5 e 98 400 A2 28 R 4 1) B
— AN TEAR 2 MR A B FR a6 R IA R
AR, AR H AL SIS, R4 R
LRI Z 0y T 561K, TR BE, ILAEIL
KRG A YRR S IR R
Ji R 1R AR R R R A S 4 i A R
LS5 Z DRI, HESae o510
FHEVINCR, 16K 2 BUFE ] LUl 21075
SN a6, 7EA MR IEL: AT H 2
M5 LNILRIE, REKFH B UG 2 5
K RATLABEL-7402 4y 41 i, DAL N AR AF
J AN AN E T, BSA NN IEA], HBPTEA R ab
PUR B o652 78 5 LNFE R0 45 4, AERh BT sx
54 R ILBEL-7402 40 Mg 7 A W] 3 i b & A= 5
5% (RIS ) 24 30-60 min, WA REMEZE R 1M
REE, RO R M, — AR WG TR
SN Mg, O 40 MR AELNIE T R G B
A AL 30, 1Mo LA A R ae iR AE
e 40 6 E 80 B R A T, 4 G
W R R, ZRHEA g0 ER L, KU
B LR M S Rab LN 2 5, i
R T 280 A 0 4 Y. R D B L 1 e 4 M 42 2%
A HOHUML DR, 3L 32 ZE T g 1 B2 LNAE
R A0 P T AL 15 2% R e R R
BRI BEVE . Matrigelde — P N DAL, 3238

KW A4 F o6 LN 5 BEL-740241 fi (1112 28 %
RUAHR.

15 5 A 3 TH 10 S A o MR AR 1
HE A R, B TR IR 1 e RS R
PR RN B fr A AR ) B, PI3K/A Kt
AR, RS 5K
B oA TR AR 5 R I, SE A AN R A
WA T, HE MR B, 1Uq Al
J%. PI3K(phosphoinositide 3-kinase)¥: i —
AN A SV HE T — AN T A S RS ke, A S BE LA
Ser/Thrif il 135 P, -t H A Wl R 50V S0
MG TE. Akt PR FIEB, A IRIEAKE-H 1
PG B IR O A0 R R R KRB R
THEERER. 55— SRR ERROES
TP HRas-MAKPS !, MAPKE—41
T LA 22 b 40 i M 5 0 1) 22/ 95 S IR
ERK(extracellular signal-regulated kinase)/&—
RAAT 22 R AN S IR AR B AL e ) (4
B, LEAHERKI/2M R, I B
LU FIMAPKSS S Fidte. BERENFMA
I e JO S 1] P A LA PR A0 B il v i
B HEGH. ORIl AR AT AR
RILPI3K S Akt 235 A8 R T 1 4i i A0 I i i
WS 1SN LN A G 32 ol PR AR ELAE FH TR
THERIERAAL, A0 AE R B SR A S
) T MAKPRHIPI3K I A5 5 4% il i, JF5LN
LG R a6t K.
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ISSN 1009-3079 CN 14-1260/R 2008%FRRAN VA 1 Fi 4 N yH b A4 &

4 RFATR LA T L EHA

TR AT 52 5 A R L o A ) R0 J A O [ ZRAmHE, GB3100-3102-93 A LA, JESR K “ ot W
BN TR 23 T TR 130 KDICAM, 30 0008830 kDa(MK B #HA, /NE IEAR, FMFR); “RT8” Nk
HADS IR B, BIA AR S RHE, NS IEE, T MFR); AR R s, HRA o 2u(hNS IEE). T ik A
fE+. —. 2 RJESIH. i37.641.27C, 45.6+24%, 56.4+0.5 d. 3.56+0.27 pg/ml 43.56+0.27 ng/L, 131.6
+0.4 mmol/L, # = 28.4+0.2°C. BPfilkPa(mmHg), RBC(H X 10'*/L, WBCH{H] X 10°/L, WBCH Lt F10.007 75,
Hb/H /L. MW 7R A 40 5t immol/L, nmol/LEkmmol/LE 7, NHI# Hg/LE R, 1 MBI, 291 moVLA R,
1 NFRER, B4 0.5 mol/LARIE. 110 cm, 556 cm, 4 cm, N5 10 cm X 6 cm X 4 cm. “EALiEFr— R 2T
BAAMLER, Gl mRPREEA. BEA. BREA. BEA. naEA. BEHgL, mEskE I Hmg/L;
WA M. RFE RER. COLA ). M. M. MR, HFE RS, =BEH . . 85, 85 JrE
FIAEL &AW, AL, mOaiaun. DUER. DUR. 2k, 8. bR, JRIHJC. 2. gEERA. gEEE.
Y B, YEEEB,. GEEB. R SRR B EIRE. Ry 2. RURIEE. B, R
Fnmol/L; 2. MEZIE. {28 FIR OSSR 4i2E 5B, Hpmol/L. FER IS AT HIR . FR. HEdR%.
B, 1R, 1 s; 22381, 2 min; 37N, 3 h; 4K, 4 d; 5, 5 wk; 6, 6 mo; MEPE €, K 8, BgyS 2 E PR 71U =
16.67 nkat, % $log, % 5huv, T2 H%, THL, REI1X 107 g¢55X107 gz MUkl mg50.5 pg, hrifish, & &y
SUdimg, KA mBUsmm. B FRACS A T IEG I SCrHh, BlndE RAS #d, H45ER8 mghl 58 mg/d. 7E—4
AN TS WAREH 14U LRIRHE, BINASRES limg/ke/d, T MY 5 limg/(kged), HLZEHERS 038 A N gE—.
PEFF WA B, EHURIX S, 10, 2 minAS &2 mins, 3 hANAE3 hs, 4 dAN 24 ds, 8 mgA4E8 mgs. 24N H, 15 d; 15
5, 15 g5 10%A48 /R Ak, 40 ¢/L FFEE; 95% Bk, 950 mL/LiEK,; 5% CO,, 50 mL/L CO,; 111 0001 JIFEE, 1 g/L
B EAR R B RIS B $36.8 pg/mg, SUh B RIS F {2 H W 5236.8 ng/g; 10%H%5HE 5560 mmol/ LY
100 /LA HE; 45 ppm = 45X 107 25,0 (K1 HE e A% (SR Rk 380) F v/min, #E3E# Fg; 290 AL A4, —
LA “kg” FR. (5 55 RIS gl KT 2008-07-28)
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