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U EFE R B XTSGC-79012A R P PKAE 14

=2 el

TEW Fhe*

PRk &

(VLA RS P 2 b e 2 H R 24 B, BT 212013)

E AR ETESGC-7901 280 Ao NPT 5t 4F 4 % 45 % 4 (fibronectin, FN)F =T 40
S EREOMPKAFE R Fm. LI R &G P EH AR T HEFNA R B R AA R B 18
FSLTFAPKA C, 3 2k & A K- A A PKAME A R A e 3 3K ) 355 2 @ (vasodilator-stimulated phos-
phoprotein, VASP)#EBR ALK -F 69 %576, KA % I8 R AR AA M =T 72 Nt PKAAE A & Ap-VASP 4

KRN

4R B, £SGC-79014afeF , 7T BAFNAE0.5~8 pg/mURE X 18] 1, #PKA &t £ 7

FARBUEIPH RO ; I ug/ml=T B FNAE A 12 hvd &, T AN PKA & P 4 f2 B 18] 4R #ME 37
B BB, RAVEZ T G6B 488 RE AT RIRALBE4S % & & (human thyroid AKAP, Ht31)IkFX

#SGC2m A, Ht3 1 3 3RPK A% 2 /5, FNXTPKA & P &g 47 FI4E UK & %95 %8 = 7 I FN vAfE
VASPEF BRI B R & T afinin%. Bk, RATIA A ESGC-7901 2 it of T 5 M FN*TPKAE M 4 /2
IR, XI5 VT NG IR AAE R BT A) 2 E bk BB R FPKARE B B 7482, 7T

HFNTT AR PKAE /AT E .
XKH2iA

TEJRE USRI o vy, 4G 28 0 T
NG (EZHEEFZRMNRZE @RS, NGE
FIRhoA. % HIMFA(protein kinase A, PKA)/ S
Tl R A T R E T Y. HE
BB RN — ST B A0 M K TR R s A,
RIFED AT E S AL & ZariIpt st Ik
MVRIL, HEE 28 s I BCAAR 2T 43242 £ 1 (fibronectin,
FN) L i T2 2047 A2 I o] LY B BB 45 6 T 55
FRhoA/NM FHIME FH T, RN, RhoANFINE S
I8 P S5 PKAA T 5 5 10 2R M AF S POy, ik
T NG PR A T (A5 - 3 %™ A A A 58 i) i
LD R, ASSEIG I I 8 1 T B SR
AP AfE AL V. FIPK A JEE ) I 554 5K o S i 2
[ (vasodilator-stimulated phosphoprotein, VASP)[]fi
FRAL KV WP W 50 T s 1k 21 4 1% 42 B (AR PR AT P
(s, [, BATSGC-790141 M b #5414 wild
type pcDNA Ht3 1L v Be W) ik, 57 T RefgAse
RILFFERABI KB SGCA i b HE3TEA
FFDR JI 400 B Hh Y AR 5 2 (A kinase-anchoring
proteins, AKAPs), 3 11494~507i% — Ik Bt b 45 4 PKA

W TELTUEE 8 1 ; PKA; p-VASP; Ht31

IR LW . A3 — IR B ATHE3 13 4
RITAT 5 BESRAN g, A S Y AR BT PR A 1E
IRIUBIAPK AR E Jr PN PR AT PE K520 o

1 MRIEAEZE
1.1 #

N B RRSGC-7901 g A=Ak 27 5 40 iy
W) 5T T $E It . Fibronectinlly H Sigma /s &), H
PBSHL il B¢ 52 56 B 75 W B2 o /N4 1L FNDMEMZH
Jiw 5% 7% FE 0 H 5 [EGIBCO ], figs 25 11 M 5 Am-
resco/A ). p-VASP Serl 5747 sid 7+ PEHUARIPKA C,
PR LA R BT\ B-actindt /434 1) [ Santa Cruza/A ] .
FhiRIgGE B AL P A S AEMHARG R A R
HERFEY v~ sl RN 1 TR OR B B A4 TR AT R 2
A, G418Jl HInvitrogen, JFiFiDNA wild type pcDNA
Ht3 1 IR A JE M 25 b T BF K2 Renate Pilz4% &
et

Wk 0 2010-12-13 B2 H01: 2011-01-24
[ AR R85 42 (N0.30340036, No.30470891) % Bl it H
*EIAEE . Tel: 0511-88791201-409, E-mail: lyj3600@163.com
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1.2 {AAEIESE

N 9 A1 R SGC-7901 H 4 10%:87 4= /N 21 it
TENBSHIDMEM~: %, & 137 ‘CHHi, MFNE AL, 5%
COMIIF BRI EE IR, frdl Ml iR 5, 1H0.25%
JiE 2 (21 mmol/L EDTANa,) 4. .
1.3 Mpasts
13.1 it SGC-7901 FH0.25%Jigs 2 11 g 1
1B )5, 1000 rpm 5005 min, 785 T H A it B,
T, RN M R R 81054 /ml, $E R T6FLAR |,
FEFLT mlo B GINy, 2 HEUE B VR 45 9 A A BV AR R
AN LIS 5 IR, — 8 N JTORL, 55— I e
R, PR AARZE SRS, il R i E15~20 min)g,
BN MR 7R AR F o 24 h)s B 7700
132 #&A5% kX wtHt3149SGC 4a i, biLigan
RIHE3 1) R 5 GFP IR L 55 9 NN 9 41 i SGC-
7901)i5, LAS00 ng/mlyk B [ G418Tfi k4 ffu14 do 7E
PENBE TS NSO LA M Arid. FPBSHT
Ue, FEHTEH 10 plAt SkIREN3~4 wlfBER, 424w
Fric b g i, I8 an i i N iesLa . 3 dfE i
Pl 20, LA200 ng/mlik [ (1G4 184k £ 0 i 14 d 2
Ao TEFICEIE BB N W L2941 i SR AL AL A
. FHIPBSIGE, 5 HH G B A 10 plf Sk B brad Ak
AEPH L0 My, AR5 H GBI 10 plA Sk HX3~4 ulfik
Bilg, BRARIRERIRR IC AL A0 M, R A0 M N RS SR AR
Koo 4k 4L 1200 ng/mlik FE (FIGA184E £ i k. 10%
TR TN TG e Jo Lk O 65 2 9 189 1) A e A5
AwtHt31. 22 %55E, ik i5 SGC-7901 41 i 5 K 4
e L) 40 B A LG, 43 0 764 1 527 kDa., 37 kDa/r
HAMER R E DA, 2 aaasdotEn
GFPFIHt3 VKB IR/ R, 5 Lh o8 s 45 ) 5
Xif . GFP JFURL % G 1], 5 43 609 56 1 40 B v 4 4
JL S 280% LA |, BRIk, BATTIA K A E R IAwtH3 1 (1)
SGCAH il & 1% »
1.4 Western blot5 4T
141 KEZEaHS i RV B (ER IR
TH A S FERP T 6L AR T, A5 4R B IS R 5 B8 46 G 13
DMEME: Wi K5 7524 hit A7 YU AL BE . 1Lk AL 2
S5 B e S 25 B T ML DMEMS F8 9, TG 16 Sk 43
Sl i) 5 FL A R0 R I N T 5 L PRI PN 9 53
o FIRRNY AR TN TERFN, % fLTHFN
ZRIEH 0.5 pg/mly 1 pg/ml. 2 pg/ml. 4 pg/ml,
8 ng/ml, YEF 24 ho I [) R0 21 45 4 A T I T

0h. 6 h, 12 h, 18 h, 24 h, 7EAH NI [a] A fF)
FNZAWREEL T pg/mle 02 5K 4l i & T~ 37 °C
TER 3G IR A 7%, BIAAE FH N R) J 6 4h e B ek,
PBSHZEM X, & U2 EPFE ., 100 °Chi#i
10 min, #7530 sffi (41 I 78 7> 24
142 SEEGIE 118 %0 2 A s I e e 12,
) - VK JE TR NEE S, HL 80 VR YK20 min, 4R
J5 LA100 VHELPK80 minZy 25 55 1. FL K &5 o 5 B H
HE X 5 PVDFfR 4 °C, 90 mAH Jil # 15 ho B
PVDFJ#, 5% BSA®f 411 h. ¥PVDFJE 5 1:200f¢ 1
[JPKA C,5p-VASPHL /A ¥ L i 52 ho TBS-TE Uk
30 min. S AHRPHRIC - Bt 4elgG(1:5 0008 ),
it P E 1 he TBS-TEEYE30 min. HJECLA G
S RBH 45, ChampGeliit ik % 2 434 9120 by
H 14k 5 DL M B-actin A 5 {8, HX 34 LAEL A AH GHE,
OE T EIE AT SR 24 08T
1.5 RBRH

V40 M 2R 1244 L8R N 3 b, B E30% 40
i, T LT DMEM 77 W 1% 5524 hjm B ¥ o 2558
I DMEM®S F52 ¥ 1) Ab BE 20 15 7% 9 I NFNE
WATFNZKR BN T ng/ml, N2y Ji5 B 137 °Cla i £
FEFERT TR MEH24 WK an i i, FHPBSPh L i
Jo I NA% 2 58 T[] 5 15 ming 2 5 I N0.3%3K JiE
ff) Triton X-1001F FH8 min L 34 in 40 i 538 53 P,
3%BSA= I % 7 1 hasf b AR Ry 5 455 67 5 I Ap-
VASPHTAR(1:200%F)4 °CHF & 1L 4 IMACY3FRid
) PUBEM A1 h, DL L&D B4R 5 4 FHPBS
VE3R . 50% H 3 Fv 5 FH 2 Wi s n s 45 2R
1.6 FitFH*E

T 15 5045 I SPSS 10048 v 8 A+ 3E47 40 Mo BT
A s Bl 22 KR, P<0.05BE Ak 22 A 4t

HEIE

2 #R
2.1 PKA. PKGXHVASPHEER 1V B4 22N

VASP/EPKAM — AN EHEZEHIEY, © 5
PKAW) 45 4 7 s =N, PN 22 518 47 25(Ser157,
Ser239), — A~ A #5 %R {7 25(Thr278); X L& i IR 1L
PSR B)) 00 2 5 B R, A HPKAI K, VASPIT)
Ser15747 £ HhSer23947 &A1 58 & AL W R 4k . A1 Ui,
Ser1 5747 ki TR Ak W] LUHI KPP A cAMP-PKATS
W G M. (H R DR VASP ] It /] 45y PK G
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WEIRAC D, LU — 3 5% I VASP Ser15747 s 2
PR, FRATT IR SGCHN MU 15 FR IR BE AN T 59K
% IfIcAMPLL S cGMP, LL4y 3l 14 55 41 flu PK AB PK G
WEPE. PKAVE PRI 58 IN'VASP Serl 5747 5 fif 16 44, 7K
SRR B 4 vy, 1T PK GG T3 5 i VASP Ser1 5747 55
BRI AT G 3R T D). KL, AT K AT LA
{4 FISGCHH Jif N VASP Ser 15747 f R0 A A b
PKAJEPEM ] Hehn
2.2 A[EMEFNXPKATE 4RI 2 i F7E 5 E K HE
Sh ARSI AT T T 4 3 N PR 1 (1) 5,
BAVAE FHPKAR A F & A VASP ) 1 R AL 7K T s i
PRAE I, [N RN T PKAMEAL WV FHEC, ) Rk
S, AT e TN T Z9K B 0.5 pg/ml,

Ell cAMPFIcGMP3tSGC-79014H A1 A 44 X VASP7k T
B LA

AL p-VASP Serl 5747 iy S ST HEA T Western blot 74T
A: Western blot; control: 7% [14; cAMP: 2 pg/ml cAMP; cGMP: 2 pg/ml
c¢GMP; B: iz F ChampGel #£ X} Western blot&k Wl T 5007, B Eidhi
Bk B Z UL . #P<0.01, 575 (T4 L.

Fig.1 Comparison of VASP phosphorylation in SGC-7901

cells treated with cAMP and cGMP

Cell lysate were analyzed by Western blot with an antibody against
p-VASP(ser-157). A: Western blot; lane control: untreated cells; lane
cAMP: cells treated with 2 ug/ml cAMP; lane cGMP: cells treated with
2 ug/ml cGMP; B: Western blot results were analyzed by ChampGel
software, each data obtained from three independent experiments.

*P<0.01 compared with control.

1 pg/ml. 2 pg/ml. 4 pg/ml. 8 pg/mlffIFN W, 1
24 hjp-VASPHE B S PKA C, 113 ik it bl 45 ¥R 5
114 0 B S PR (1#12)

M IR S5 A RT UF H, PRATE HEAEFNIR S N
1 pug/mlLh LB S DR, FATTLAL ng/ml FN
AE R 4, R T ¥ PEFN PR AGE P 1) 52 1 2 15
FEAE I 8] 2% R SGC-790140 B Hh i A1 pg/mln] 5
PEFN4 34 H6 hy 12 hy 18 hy 24 h, p-VASP & LI
JPKA C 1k & AEn WEFNAEHI 12 5 2 FAI%
(1#13).
2.3 WIAPKAHE 5 FlA EFNIT PKATE A9 2200

TESGC-7901 41 i 4% G fie 16 2 B H3 IR B
JFORL e, FRATT 44 A1 3 SE 56 7 VAR T AT HEFNK

E2 FRKEAEETFEERERXISGC-7901 41 H
PKA C, 82 (L p-VASP 2 = Y $211

A: Western blot; 0: 2% [41; 0.5: 0.5 ug/ml FNAER 41224 h; 1: 1 pg/ml
FNTEHI4NE24 h; 2: 2 ug/ml FNYEFIANE24 h; 4: 4 ng/ml FNAEHI 4N
224 h; 8: 8 ug/ml FNYE 41 /224 h; B: 18 H ChampGel K {14} Western
blot&s SR UEAT 20 HT, P B Bok B = JOMAL S8 . *P<0.055PKA
C 7 UL, "P<0.05 5p-VASPZE 1 4141 L .

Fig.2 Effect of different concentrations soluble FN to PKA

C, and p-VASP in SGC-7901 cells

A: Western blot; lane 0: untreated cells; lane 0.5: cells treated with 0.5
ng/ml FN for 24 h; lane 1: cells treated with 1 pg/ml FN for 24 h; lane
2: cells treated with 2 ug/ml FN for 24 h; lane 4: cells treated with 4
ug/ml FN for 24 h; lane 8: cells treated with 8 pug/ml FN for 24 h; B:
Western blot results were analyzed by ChampGel software, each data
obtained from three independent experiments. *P<0.05 compared with
bar 0; “P<0.05 compared with bar 0.



AT ATV T A R R X SGC-790 1 41 M H PK A JF V1 520 495

B3 FLAMA4EEEERER A E A EXSGC-790140 /8
FPKA C FNE4EL 1L VASP 2 2 HY 2201

A: Western blot; control: 2% X} 41; 6 hy 12 h. 18 h224 hdyr 4k
7K1 pg/ml FNAET6 hy 12 hy 18 h 24 h; B: 38 lChampGel {5}
Western blot4f SRBEAT 431, I £fis ok A 3 588 . *P<0.05,
524, *P<0.05, 572 A 4L,

Fig.3 Effect of soluble FN for different times to PKA C,

and p-VASP in SGC-7901 cells

A: Western blot; lane control: untreated cells; lane 6 h, 12 h, 18 h and
24 h were treated with 1 pg/ml soluble FN for 6 h, 12 h, 18 h and 24 h;
B: Western blot results were analyzed by ChampGel software, each data
obtained from three independent experiments; *P<0.05 compared to

control; “P<0.05 compared to control.

JiE DA B AR FH I 0] 25 [A] 35 76 B SRPK A & Ji5 ATPKA
T PE 0 52 WA . S50 3R B, W RPK AR i ), PKATE IR
TR A VASP BB IR A0 7K ST AN 52 0] 5 PEFNAR 5 5 1,
1 pg/mR B2 454 Tt A 52 21 s PEFNTR S i 71
I IR [FIRE, PKAMEAL Y HEC, 13 IA R 32 1] ¥
PEFNUR JE 700 (K471 £15)
2.4 A[ATEFNXTP-VASP S 77 B 8211

FRAT A I G 98 ¢ G S U0 RS T RT S HEFNOG
VASPBEFRALAL B 52 . SIS0 45 3R R, SGC-7901
YR, p-VASP Ser157 25045 T M b, [RIIAE40
P10 25 5 12 Kb b AT JUREAR 23 AT (1 6A), TT ¥ PEFNTT
DL p-VASP Ser1571F 41 g 121 2 Ab K5 1) 22 40 i 58 ik
AT [ HIURLIR 20 A £ i B W 3 Jn(EleD); i JRPKA
B 78 e, NGRS A 40 i 0 25 Ak 52 S0RER 23 A1 (1)

El4  RERE RN 4EERE B X RwWHS1HSGC-
790148 PKA C ANEEER (L VASP 2 BRI M
A: Western blot; 0: 25 [ 41; 0.5: 0.5 pg/ml FNAE 41 124 h; 1: 1
pg/ml FNAEFI 41824 h; 2: 2 pg/ml FNAE 41824 h; 4: 4 pg/ml FN
YEFI41 324 h; 8: 8 ug/ml ENAETI41A24 h; B: 32 ] ChampGel # {44
Western blot&5 JLEAT 73 Hr, Fi7 Hda 42k B 3T s .

Fig.4 Effect of different concentrations soluble FN to PKA
C, and p-VASP in SGC-7901 cells transfected with wtHt31
A: Western blot; lane 0: untreated cells; lane 0.5: cells treated with 0.5
pg/ml FN for 24 h; lane 1: cells treated with 1 pg/ml FN for 24 h; lane 2:
cells treated with 2 pg/ml FN for 24 h; lane 4: cells treated with 4 pg/ml
FN for 24 h; lane 8: cells treated with 8 pug/ml FN for 24 h; B: Western
blot results were analyzed by ChampGel software, each data obtained

from three independent experiments.

p-VASP Serl 57 i % ik /b (Kl 6BHI EI6E), — % AW

LIS

3 i

AL = 2 BT C IR 52, Al EFNT] LA
T /NGHE FIRho A/ F (145 5l ™, [A] I, PKA
T 4 AT A HIRho A [ 7% 4k, 4, FNXTRhoA 4} &
(R 5 T80 B PR 5 A AT P e e A i 4 I PR A )35 46
TMSEL ) o AR SE 56 A8 F AT o R FNDR SGC-7901 41 Jifg
HEAT AL, TS PKA Cofi A0 AE DL R PR AR IR AL K
YIVASP B R A /K AT AT I, B8 B0 E 11X — 4
Wo I HFRATI LIRS T v % HEFNXPKAYE 1
(R0 3] 20k SR BEFN PR A FH e 58 AR A B ] £ 388 o vy
BN, SEI R L () A RS R IN [RL N O R o B AR,
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E5 A4 ERE B E R A E R E X A wtH3 189

SGC-79014 1 PKA C, FNE%EL L VASPE £ 8IS

A: Western blot; control: ¥ 1% }i4]; 6 h. 12 h. 18 h/224 h7} i3

7”1 pg/ml FNAEAI6 hy 12 hy 18 h /%24 h; B: 12 Jf| ChampGel 4%}

Western blot4h R HEAT 73 #r, Fr A Hdha #2ok A = UOMAL S8

Fig.5 Effect of soluble FN for different time to PKA C, and
p-VASP in SGC-7901 cells transfected with wtHt31

A: Western blot; lane control: untreated cells; lane 6 h, 12 h, 18 h and 24

h were treated with 1 pg/ml soluble FN for 6 h, 12 h, 18 h and 24 h; B:

Western blot results were analyzed by ChampGel software, each data ob-

tained from three independent experiments.

BIRPKAR & e, n] ¥ PEFNSOPRASE M (4  F
2o AVGREIE K, PKAKE E 0K Jo p-VASP
(P50 AT AN 52 TS PEFN S

H i 1] %5 PEEN ST cAMP/PK A S 5 38 2% (1) 5% 1)
WA WA AT I 5T 2R IENAE 4 38 5 Koo 1)
BOAR, — 2% 1 254 F2 B2 v] DL W PKA TRV A0 R 2P,
RhoZK i1 2 15 P 5 4 L % i R b (0 40 M e &5 5%
FIENZ LKW 2 1 AT B ] 3 HEFN AT LA
18 I Rho A T 10455 5 1l 1% 135 S F-actin 1) J2 117 i
WA MIERN . A SZIGUE W] T HEFNTT DL PKA
TP, LR AN A I AL T e i I PKA R i)
RhoA T M5 Z il % SEELIN . 2 1if, FRATTHHFTA K
T I TR) P9 AT ¥ PEFINOGF PRA TG M (1) 5 ) 346 5 4t it
S X, ARSI UE B W HEFNAE 12 b5 XPKAE
PEINBIE T8, X 0] R RPKAA &K — 15
I B T PEFN SR ) AR AL, R EENTT B
T Ik 5 55 3 P Dk i A e T S M PR A
W X5 ATRAME W Tt Y iE RO
A% 0 cCAMP/PKA A 3 (145 5 30 B% A7 kA, w]
BE TR 1 FH 0 2 AT IR ML I — B0 UkAh, £
SHE TR MT B R R I IE & R SRS &
A A FPKAZEIT RS i i 462, PKA/E I
[Fi) IS0 56 70 40 PR P £ A S5 A 0 AL B R Ak . HE3 155
AJ LLRH WrPK A JER A 7E P4 A2 AL I e B IR AL, HE G

El6 TR M FUEEIEE B XSGC-790140 /- p-VASP Ser15743 i B £
A AL B: B YewtH3 1L AIGFPI{SGC-790 140 J3; C: A% [ A B YeGFP I 40 iE; D: 1 pg/ml FNYEHI24/NI [11SGC-790141 fitl; E:
1 pg/ml FNAEHI24/ N 1R 5 GewtH3 L FIGEPIFISGC-790 1 41l F: A% 181 ER e G GFP B I IR 4185 52 Wi B G BOR 54 <400,
Fig.6 Effect of soluble FN to localization of p-VASP ser157 in SGC-7901 cells
A: untreated cells; B: SGC-7901 cells cotransfection with wtHt31 and GFP; C: immunofluorescent of GFP relative to picture B; D: SGC-7901 cells
treated with 1 pg/ml FN for 24 h; E: SGC-7901 cells cotransfection with wtHt31 and GFP treated with 1 ug/ml FN for 24 h; F: immunofluorescent of

GFP relative to picture E; Original magnification; X400 for fluorescence microscopic images.
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Effect of Soluble Fibronectin on Protein Kinase A Activation in SGC-7901

Zhong-Cheng Wang, Yong-Jin Li*, Yong-Chang Chen
(School of Medical Science and Laboratory Medicine, Jiangsu University, Zhenjiang 212013, China)

Abstract To investigate the effect of soluble fibronectin on protein kinase A activation in gastric cancer
cell line SGC-7901, we treated Gastric cancer cell line SGC-7901 with soluble fibronectin of different concentra-
tions or different time, expression of PKA catalytic subunit and the phosphorylation level of vasodilator-stimulated
phosphoprotein (VASP), one of PKA substrates were determined by Western blot, the distribute of p-VASP was
determined by immumofluorescence method. The results revealed that, FN can inhibit the PKA activation in SGC-
7901 among concentrations of 0.5~8 pg/ml. As the dose and time increased, the inhibitory of FN on PKA activation
of SGC-7901 was significantly increased after 12 h. FN mediate p-VASP accumlate on the edge of cell. However,
these effect disapper in stably transfected SGC cells expressing the AKAP inhibitory peptide Ht31. These data sug-
gest that PKA activation in SGC-7901 could be inhibited by FN, the inhibition determined by FN concentration,
functionary time and PKA anchor. FN mediate localized activation of PKA.

Key words fibronectin; PKA; P-VASP; Ht31
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