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4 FaSPLER (1 TR NFAS494 A K AT AL BE F1 1 5w S AN AR S 56 ALl Fo3E STl IR A . Rk
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[ Abstract ] Background and objective Recent studies have shown that integrin aSB1 as a core in the integrin fam-
ily plays an important role in metastasis, invasion and poor difference of non-small cell lung cancer. In this study, AS49 cells
were cultured and treated with integrin aSf1 small interfering RNA (siRNA) and extracelluar signal-regulated protein kinase
(ERK) inhibitor PD98059 to investigate the effect of integrin aSB1 on proliferation and migration of AS549 cells and explore its
signal transduction mechanism. Methods AS549 cells were divided into four groups: Untransfection, Lipofectamine, Integrin
a5B1 siRNA-transfected group and PD98059 group. The protein expression levels of integrin aSP1 were detected by Western
blot analysis and the expression levels of integrin a5SB1 mRNA was measured by reverse transcription-polymerase chain reac-
tion (RT-PCR). The protein expression level of ERK1/2, MMP-9 and caspase-3 were measured by Western blot analysis.
The proliferation and apoptosis of AS49 cells were measured by MTT assay and Annexin-V FITC PI double staining. Results
Integrin aSB1 siRNA could inhibit the phosphorylated ratio of ERK by down-regulate the expression of ERK 1/2 proteins. In
addition, integrin aSB1 siRNA or PD98059 could inhibit the proliferation of AS49 cells, induce the apoptosis of A549 cells, up-
regulate the expression of caspase-3 and down-regulate the expression of MMP-9. Conclusion Integrin aSp1 might involves
the abnormal proliferation and migration of A549 cells through mediating ERK signal transduction pathway.

[ Keywords ] Integrin; AS49 cell; ERK1/2 (extracelluar signal-regulated protein kinase 1/2)
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WAME 51 BRI R AR 285 ZAH G 1 1 D e
HREMAA T34 A RaSPLERAEED TRIK P E
BN, GBS AR RALES G, F A B AR

( extracellular matrix, ECM ) H4 K2Rz, IEAERSER
RS RSP m A AR/ N HUEE ( non-small cell
lung cancer, NSCLC ) WYRREE: . IR PEFIR oAb 1] 25
YIMOE, JENSCLCEE G A R H R, 40Esh
{5 5T I ( extracelluar signal-regulated protein kinase,
ERK ) il Jg AN B G S 2 R G, A MA
WG S5 S 2 N, A SAEAEY = ROy (40
WaE . k. Bk LTS ) R, S e kA
RIEBIMICS B4 HasP UL Al ERK1/2(5 5
AT R AN e AR R FR ek AR E R JCAH DG ST A
T, ARSI A 2 aS/BL siRNAXUE K ERKA A 51
PD98095 T il A\ il 4 I AS49, BAIEMFITHS KaSPliE
122 35 XTAS 49 241 i A= K FEE AL g 7 045 i) K 248 i ;9
Bl

1L RS

L1 FEGN S AR 4 M bk AS49 By AR rh R R
=7 B s [ O = g P I A B B S S B 2 I 2k . RPMIL-1640
K37 L0 H Hyclone/A 1], Oligofectamine™ F10pti-MEMI
g A Carlsbad A 1], & KaS/BUNT BT IAZAZIR
('small interfering RNA, siRNA ) X5k, St NFEAFKaS,
BLEATEREHTIA Y H 35 [FSanta CruzA W], WAL A4 ILIEFI
TrizoliX F & W [ Gibco/N ], Annexin V-FITCIE T 5x;
R &0 A A TRARRA ), #fENEE ( propidium
iodide, PI ) W [ SigmaZyr], — H L W7 A Az 6 mae 5
( methylthiazolyldiphenyl-tetrazolium bromide, MTT ) 2l
H Clontech/yH], ERKHPH|F] ( PD98095 ) Iy F £ [ECST
A, RBUABERILERKL/2 (p-ERK1/2) FLripEdiia
/NPT AERKL/ 2 Fa BEHUIA, /N BT L 6 I 2 11
( matrix metalloprotease, MMP ) R ERIAR, Rt A\
JJE KA ( caspase ) -3 ST FEHLIANE H EER & DA
TaqDNAR G, 5% 2 (%) BUA M # ( moloney
murine leukemia virus, M-MLV ) | ZEJE TR . W%
PR B 59 S iRl 2 A 5€ [E] Promega /v v, SR G Tk
W ( polymerase chain reaction, PCR) idFl &, BEH5H
aS. BHERPLLHNSBERR HIMEE I & ( glyceraldehyde
phosphate dehydrogenase, GAPDH ) 5|#¥llj H H 4<Takara
A, SR ARIECLAR A & A 50 £ 1 58 [ Plierce

N PCRFIZE GBI ( Western blot ) K14 FiBio-Rad
/3w Gel Doc XREEME AR ARG 4T4,  EI553 BT FH Quantity
One ( version 4.6 ) /- HT 52 8% o
1.2 4HEE 5% . A4l AS49Zi i A 5 10%:8 A A I i 1)
RPMI-1640557:3L, 37 °C. 5%CO, M NIEIE,
0.25% A B AL A0, PRI Y 5 e e v il 4
G RaSPp1RIE . FIFHERKHN I PDIS0SOM il ERK ¥ 2
fbo BOR B K IHAS494 T 4R, Ry 20 i b 1595%
W, P A had] . OREYAL: AS4941i
AR T35 QB TARLL: AS494H il 15 Oligofectamine
BT LLBIR A DA FKaS/BL siRNAFL YL . 5
ZaSFIB1 siRNAEj OligofectaminefJ JFi /444 Lb il &4 Opti-
MEMIF B, ARG FREF Al rh , %% Je b B4 Santa
Cruz/A vl UL 5T . FQsEgR6 him, TESOLRMEE T
WML, Al YR S RIERER (FITC) Fric BYsiRNAFL
LB A0 B A Je T o SR SR R 109 I T (Y RPMI-16404%
FEF Yk L2 1% 9718 b v JHRT-PCRfTWerstern bloty £ 1
RNATHERER s @PD980S9A . AS494H it il APD98059 10
pmol/LE5F%24 h, A4Sl
1.3 RT-PCRFlIWerstern blot{: 46 M AS494H it Elj*é%?asm
B MImRNAR L 557424 h)5 40 48 BUERNA | EUE
Mo

TG RNA S i cDNA, BEGPCRY 3. #45
KaSEERE, LiESI¥FF) RS -TCTGCCTCAATG
CTTCTGG-3', FigI¥F4 s -GTTGAGAGCGATG
TGAATCG-3', ¥ 14/ Bt248 bp, # A ZpISLH H B,
WEBIYE SRS -ACACGTCTCTCTCTGTCG-3', F
W% 5] k5'-CAGTTGTTACGGCACTCT-3', 444
JrBt158 bp, GAPDHAE NS, EiE5 |7 408
5'-TCCCATCACCATCTTCCA-3", FHis|¥FE3h .
5'-CATCACGCCACAGTTTCC-3', ¥ 147" #) H 376 bp.
PCRIZ N 5B AT : 94 "CHIAEME2 min, 94 °CARPE
60s, S8°CiR-k4Ss, 72 °CL4EAH1 min, 3SPIEMR, £HS
uL PCRy™“¥) 52 yLIR I IR A )5 LA, 1.S%EIR BHEEIC
HLUK o SEAME T USRI REA, SR AR50 H 2k A
GAPDHZA I E R (A) fH, LAF—4 B A ZE R
GAPDH" W) 454 A(H 2Z LA S H 1 B mRNAZR i
IR

LA A (RS, FBCAZE [k 8 I 5 1 57
AN A BTk BE LAORUE RS EAEALS S R 2
BAPE . BAE, 129 Zobr SR R B - SR DN M Tk P B G
MUk, BEJSERE, WEE —Pt (MRELLE1:1,000) | —Ht
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(FiRE L f11:2,000) , ECLAS, ARG, Lip-actin
YERINZS I, R T B, 58 45 2 K BE(EL. LA
H (1425 4 F1 B-actin Z5 iy A{EL 2 FLAE Ry I e H 9 8 1 # 187K
Vo SEEHA 3R

1.4 Western blot#s 4% YL %} ERK1 /245 [ 35 1952 M I
EANT, K Western bloths lI|ERK1 /2 Flp-ERK1/27K [ %%
ik, —#HLERK1/2, p-ERK1/24¢1:1,00045 8¢, 73k AR

' S5 X P B B AR A3 B PR 41, D 2 11 2%l
MR BEAE . S5 R SEPRE S N 2 p-actinfi LUH (A% )
R, JFTHEERKEERR ML, Rip-ERK1/245 [ HERK1 /24
FRIEE TR (%) . RHELLR3R.

1.5 MTTEA A G 96 FLAR N IAS491G IR 45 4 h
i, BALAIIA20 uL MTTHHE (S mg/mL) |, }iFR4 b5k
REFRWL, INA1S0 L — H 3L AN FE /i g 4l i, SR
FiE b4 RSN 490 nm b W S FE AfH

1.6 Annexin-V FITC PUSUYL (ki A g T UscHE i

BERRERZE PR IR IR, 10 uL Annexin V-FITCHIS L
PI, REES), BOGEIRAEHLS min, =40 {0k
AT 73 % (Annexin V-FITCFAME:, PIEE ) o

1.7 Western blot# | AS49Jf1 il H caspase-3, MMP-9%5 [ Y]
Pk BALE20 pg B (I AR BRI, &
WAEPEL0 minfi5, AT . 1296 VIR REBE IS HLTK

VK, 2R GBS B P UG R RIS PR AT AE 22 1, 3514
J&, JMA—HL (caspase-3, MMP-9¥4%1:1,0005 % ) |

4 °CFE R, EEVEJE I ABAR S A AL Y bR e bt
(1:2,000f 8 ) , PR EFHE2 h, mOIEREE#%
ECLA IR & Ul B 44E, BOtE X Ot FBER S
ST, D BRI KB . 25 SR S bR
{H5 NS B-actinfJ HLIE (A% ) Fin. LR TEE K.

1.8 Giit o Hr Bl HSPSS 12,058+ o3 b, iy
${E LAMean+SDFIR o 41 [ ECHE LR B R 3807 25 47
Br, HEEMRAIECZ A L ECR FISNK-q kG 55 . P<0.052H
ERAGHE S

2 HR

2.1 #45FKaSPL siRNAT A AYIESL ZLFITChRICHY %
4 ZaSPl siRNASAS49ILEL 356 b, 4B . ANA% TS
HYts, SBoaEEg erd, AHRmEE (F
l ) o

2.2 YL S AS494H L 4 5 R aSPLAR [ FImRNAFR K37
P anE 2, PAB-actin iy S E 45 4K HUAE

SHRFUAH# S RKaSHE T (0.891£0.063) | A HKPLE
1 (0.963£0.082) AL, HYJGHERaS, pLEARIA
(Z3591°40.22740.071, 0.375+0.028 ) @ FEA%, IEF{A
HERERHAMLZEF TG I2=E XL (P>0.05) , $#5R
A RaS/PL sIRNAREE L Y24 WG XA RaSPIE IR
INAEHIER- . RHART-PCREGIE BRAERE S R aSP1EE
1] 3 AR A [ B A 5 2 aSB1 mRNAY RIE AR

A RaSpl mRNARR A 5HA RaSPLAE [ RIBHA
IRk, SHRBAZ G K aS mRNA (0.78+0.12) |

# A %P1 mRNA (0.56+0.09) H#, Y42 aS
mRNA, B1 mRNA ( 435]°40.29+0.03, 0.17£0.02 ) Fik¥y
WA IR BTIARZH 5 R EE YLl AR b 22 S e T2
(P>0.05) . HGYLxf45 20 4 f H B-actinfy 11 X GAPDH
FImRNAFRIE TCARMEM . T AT R 5

2.3 Y5 AS49A L rP ERK BRI AL Z 40 5 IR ik 4H
(43 31°H0.27240.015 ., 0.217+0.006 ) 45, Hhypsg %
a5/l siRNAM 5524 h/5ERK1/22 [ (0.089+0.017 ) Al
p-ERK1/27E 1 (0.042+0.017 ) Fik/K -1 G FEAK,

ERKEER AL AL (30.96+3.07 ) %, BEBARLL S5 A4
P ZE R GRS, FoRMiEEGRaS/p1iE
I FImRNAZ 5 9 [A] B AT DU g PEARERKIE R AL, $20R
4R aS/BLHERKL/2FSE S Z M EAHTILR (A
3) .

2.4 FEA FKaS/BLAFERKL/ 25538 FE i AS49 4H it 1
B, fRBEANAEIA TS SR YL I AR A, R
A K a5/l siRNAXUE24 b5 ASA9Y i 14 58 <2 B3,

ESRH G L (P<0.01) , T LEAE; Y2 FIjS i i
ZHASAO LI 58 22 S L GE 27 0 S o ARL YL 4 rh 240 i 3
Bl A] LA ERIG 57 PDOSOSO Fir il . 5 AR e 4H F g
JREH PLHL, e Ye®e G K aS/B1 siRNAXLEE24 hf5 AS49
IR T AR AR B R R, IR AR A Y A RN AR 4
AS4O RN T4 A 43 3 25 S gt o R
ORI T A B A R BT LA ERKA Il 5 PD980S9 i
P, PR EG RaS/BLATREA FERKL /25 53 FE4M
ASAOAHMUIETE , fEdEALIE T (3R1) .

2.5 A FKaS/BIAFERKL /215 51 JEAE i caspase-33 ik
g WE4PTN, #5Y caspase-385 1 (1.671£0.027 ) 3
IABA S, TARFEYLZH (0.869+0.022 ) AIIEFIALZH (0.851+
0.067 ) HAZER IG5 . PD98059ZH caspase-31H [
( 1.604+0.011 ) Fiktiis e,

2.6 5 R aS/pLA FERKL/ 25 5 1@ B MMP-9 £ 11 1)
Fik MESEIR, #YLEMMP-9%4 11 (0.207+0.020 ) 3
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* 571 -

B 1 #HREFEAS4OMA (A HERYEE, X200, BB 4EE, X
200) .

Fig 1 A549 cells were transfected and watched (A: phase
contrast microscopy, magnification X200; B: microscopy,
magnification X200).
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2 BEFa5/B1 siRNAHIHIASA9AMPE SR a5 B1EBMMRNAMIRIE (1 RFERA ) 2.B8RIKNA 3. BEFa5/81 siRNAKEA) . A AS494 M PEE
AFa5B18IWestern bloti& LR, U B-actinfEANS ) BIERASE, ZRETEERa5/B1 siRNAIIHIEEGRa581MERRE ) CIASA9HMHES
Fa5B1HRT-PCRIGMZR, LIGAPDHIEAANS D HEIRAHE, ERETE ST a5/B1 siRNAMHIE SR a581 mRNAZKIA, * P<0.05.

Fig 2 The inhibition of integrin a581 protein and mRNA in

A549 by integrin a581 small interfering RNA (1. Untransfection group; 2.

Lipofectamine group; 3. Integrin a531 siRNA-transfected group). A: The expression of integrin a5831 protein in A549 detected by Western blot,

B-actin served as internal control; B: The densitometric analysis of integrin a581 shows the integrin a531 small interfering RNA suppressed the
expression of integrin a5081 protein; C: The expression of integrin a581 mRNA in A549 detected by RT-PCR, GAPDH served as internal control; D:

The densitometric analysis of integrin a5(31 shows the integrin a581 small interfering RNA suppressed the expression of integrin a531 mRNA.

*P<0.05.
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B 3 #&Fa5/B1 siRNAEIASAOM A -RERKIEER 1L (1R 4E5R 40 ) 2. BRI 4 ) 3. B 5% a5/ siRNAREEAE) . A A54940AIHHERK1/2#0p-ERK1/2/9
Western bloti2iZ5 58, I B-actinfEARE | B HRHITE, BEREFE SR a5/B1 siRNAT LRI HIHIERK1/2F0p-ERK1/2/0 8 B FRi& SRINFIERKREER 1L
* P<0.05,

Fig 3 The inhibition of the phosphorylated ratio of ERK in A549 by integrin a581 small interfering RNA (1. Untransfection group; 2. Lipofectamine
group; 3. Integrin a5f31 siRNA-transfected group). A: The expression of ERK1/2 and p-ERK1/2 in A549 detected by Western blot, 3-actin served as
internal control; B: The densitometric analysis shows the integrin a5831 small interfering RNA could suppress the phosphorylated ratio of ERK by

down-regulating the expression of ERK 1/2 and p-ERK1/2 proteins. * P<0.05.
1 2 3 4

A caspase-3
B 4 #&%a5/B1 siRNAXTAS494 M Fcaspase-3RIEHIFM (1R ¥EA !
B-actin 2. B8R4 ;3. BEFa5/B1 siRNAREHA ; 4. PDIB059H) . A A5494R kI
% caspase-3fiiWestern bloti&iMZE R, U B-actinfEARS ; B HIRASHTE, 4R
B l I—I* BREE%Ea5/B1 siRNAfRi#caspase-3EBAKIA. * P<0.05,
“j’-g 1:2 Fig 4 Effect of integrin a581 small interfering RNA on caspase-3 protein
§ 14 in A549. (1. Untransfection group; 2. Lipofectamine group; 3. Integrin
..g 1.2 a5B31 siRNA-transfected group; 4. PD98059 group). A: The expression
§ (1):2 of caspase-3 in A549 detected by Western blot, B-actin served as
;‘g_ 0.6 internal control; B: The densitometric analysis of caspase-3 shows the
g g:: integrin a5B1 small interfering RNA could up-regulate the expression of
= 0.0 caspase-3. * P<0.05.
ot oo e 3% reced g 805° g0
et g€ s e w
\‘\\eg(\“o

= 1 &% a5/81 siRNAXTA549 4R i 158 F0E TR0
Tab 1 Effect of integrin a581 small interfering RNA on the proliferation and apoptosis of A549 cells

Group A,y value The percentage of the early apoptotic cells (%)
Untransfection group 1.570%0.047 9.72%0.26

Lipofectamine group 1.531£0.022 9.96+0.13

Integrin a531 siRNA-transfected group 0.4991+0.026*4 21.77+0.45%

PD98059 group 0.541£0.038* 17.86£0.29*

*P<0.01, significant difference versus Untransfection group; 4P<0.01, significant difference versus Lipofectamine group.
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B 5 B&5%a5/81 siRNAXTAS49AIHMMP-9E R R ERZM (1. RiEH
482, BERRR4E ;3. & F a5/B1 siRNAGR4E ; 4. PD980594H) . A:A549
HEEHPMMP-9Western bloti& MR, U B-actinfEARS | B #HIKD R
B, ZREREEZRa5/81 siRNAIIFIMMP-9ZEAXRIXL, * P<0.05.

Fig 5 Effect of integrin a581 small interfering RNA on MMP-9 protein
in A549 (1. Untransfection group; 2. Lipofectamine group; 3. Integrin
a5f31 siRNA-transfected group; 4. PD98059 group ). A: The expression
of MMP-9 in A549 detected by Western blot, 8-actin served as internal
control; B: The densitometric analysis of MMP-9 shows the integrin
a501 small interfering RNA could suppress the expression of MMP-9.
* P<0.05.

KR, WA (0.91240.041 ) FIAEFIAZL (0.920
£0.087) WA SFILHE I . PDIB0SOLMMP-9K [
(0.186+0.033 ) Feik &AL,

3 it

B 22 Fh ORI B IR 2 B LA A7 B 1 0 ) 400 i
R ZHREWE, DR REMEARETHRER. A
ASCRT LA 3 35 590 200 B A1 35 5 (4 R - H R - R A R
( Arg-Gly-Asp, RGD ) J¥ 41413 4 i 55 4 i 1 JEE o =2 [ Y
Kb, 5 R OB R IG5 7456 5 405 4 i e
(RO BRE 3 AT UL 55 AN AN S, B M 4
MU AEAE . AAS . S8 AP LR IR 20 B ) (=2 22 e
B LW E TR

AdachiZEPI 5T B /RNSCLCZH 2 rh % 45 Z aSB11TY)
IR 5 M AR A, KA ENSCLCH B4 %

aSPIFE LI B & T m /MENSCLC, HAEE A Raspli ik
H A AR T RIKIEH % . Oshita%F WAYRIFTE th 3
HHFENSCLCZHAH, #54 ZaSPLAIpS3 &2 I S i fe
BER N ER . t, G5 RaSPIAYE R IL AT HETENSCLC
A BTG TR RS R R R B E AR . AR
WA RY], S5 FKaS/p1 siRNABUE 5 AS494
Mg gE 2 2, FIE T E RN, MMP-9E R
KT RN A R aSP1S ST IEAS 4O I T . 34
B RS, S R aS/PL siRNAREE 1 i 5 &
FKaS/PLA I FImRNAZE Ik J il fifi 463 A S49 4 Jifa A= 4 Al i
.

J U AEAE T e A L 3R T ) G R A AR B S R Y
SEEAG S S HURITE IR 7% | 1= S 20 i A% 15 56
TR E TR, LSS R S 2 e
AT, L RaSpURE G R TR -P EE A,
TEIALNML 200k S i A 3% b e s s ™ . SR
G ZEMIR LRI, A TR 28T B (e
WS R AT B H AT A5 -5 %3 Al TSN 5
s 2 [ A5 A AAHE D ZR 7 200 i 2k W 2 33 J A 40 1ok
SCEUNT A RIEPER AT Mk, FRATTER TS K aS/B1
SIRNA XL FIERKHN il K PD9809S T~ i A Jifiis 21 i1 AS49 ,
B ERIT S RaS/PUERA T T ERKL/ 25 53 5%
MIAS494H i A K FERS . WFR B, H YA FKaS/pl
siRNA XS Jo7 AS49 4 i A ERK IR AL W Sk 32 2T, $20R
AR aSPISERKL/2 (G5B UM, i —P W
JRERKAN I FIPDI80S Rl FE REMN Hi| AS49 4 ¥ 5 , {2 iff
AR T A RIMMP-92E (13635, $R/RERK1 /24553
RS SRS T IREAS4OANII T | 5 . (RER,
A R aSPUAIRES FERKL/ 215 5 B AS49 A i ) AE
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