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Abstract: Objective To investigate the effect of B4 integrin gene silencing on the proliferation of human
lung carcinoma variant cell line H460SM was investigated in vitro to further provide new targets for early
diagnosis and treatment of non-small cell lung cancer. Methods B4 integrin gene expression was detected
by quantitative reverse transcriptase PCR, and the cellular morphology was identified by microscope.
Tumor cells growth was detected by MTS assay in vitro. Furthermore, the changes of cell cycle and apop-
tosis were analyzed by flow cytometry. Results Compared with negative control of shRNA-transduced
H460SM cells(H460SM-NS) , 84 integrin gene expressions in two different H460SM cells with integrin
B4-specific ShARNA ( H460SM68 and H460SM71) were statistically down-regulated (P < 0. 01). The
growth rates of H460SM cells with stably expressing integrin B4-specific shRNA significantly were de-
creased compared with negative control (P<C0. 05). Knockdown of 4 integrin by two different shRNAs
led to significantly increase in apoptotic rate as compared with negative control( P<C(. 01). The proportion
of H460SM cells with integrin B4-specific shRNA in the G, /G, phase was significantly higher than that of
negative control, suggesting that the cell proliferation was inhibited as blocking at G, /S phase(P<C0. 05).
PI value of H460SM cells with integrin 4-specific shRNA was also lower than that of negative control (P
<C0.05). Conclusion Knockdown of 34 integrin expression in non-small cell lung cancer cells could inhib-
it in vitro cell proliferation. Furthermore, g4 integrin shRNA could induced cell apoptosis in H460SM
cells. The possible mechanism of H460SM cell growth inhibition resulted from B4 integrin might be relat-
ed to cell cycle arrest.
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R (29 1 000 A ZEEBRD » Fe W) BN Oy & — i e
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1, #& SYBGreen X7 & (Bio-Rad) 13 1 45 47 52 i} 5%
St PCR ¥4, D) RPSI13 B N2, [ &1
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Table 1 Sequences of primers of RT-PCR

Gene Sequence

h-RPS13-F  5-GTTGCTGTTCGAAAGCATCTTG-3'

h-RPS13-R  5-AATATCGAGCCAAACGGTGAA-3'
h-ITGA6-F  5-CACGCGGATCGAGTTTGAT-3'

h-ITGA6-R  5'-TATCGGTGAGCACATGTCACG-3'
h-ITGB4-F  5'-CTACGAGGGTCAGTTCTGCG-3

h- ITGB4-R 5 -GGTGGATCGCCGAGTAGTT-3'

1.2.3 MO0kl A g s ALl 10X
1A /FLEEFPF 24 FLEG R, B 37°C 5% CO,
VA ) A0 5 3R AR R R SR R RO W HE R
)5 TER e N B A3 AL BCEY
B, ST 8 K. AR R KA 9\ ik ok 20 5
el AR

1.2.4  MTS 2 00 40 M 35 58 R Ak 7 3 HoA: K
SR A 2 A0 M A0 T R 08 AL an i R
10X 1024, 43 3 42 Fh T 96 L85 T2 1, 15 41 40
i 5 A E AL AR 37°C 5% CO, #k FE 11 41 fifd
RFEMPIEE 4 h.2 X5 K.7 K. & MTS 41 g
T HR R I ) PR A U B R AT MTS Bk . 1
FEER T AFALIA 20 pl MTS/PMS I8 & W - 21
1 h G AR AL (Bio-Rad 23 #)) il %E 490 nm 4b 1%
JCEEME . SEmE A 3R,

1.2.5  J A B AR I 40 i T A A MR 2%
T B B A5 o WS X B K I A i ) R i
WP EC 1 X 10°/ ml, PBS e 2 0, =i 1
500 r/min B> 5 min, fITA 70 %005k 1 ml [& 2 20 i
RET 4C, 24~72 h WA PBS ¥tk 1 k. =15 1
500 r/min B0 5 min, R A AL R BE (PD — 246 A
£ DNA & 5963 a7k Qe b & 50 pg/ml PI,
10 pg/ml RNase, BEGHFE S HOIMA G AR 1.0 ml, ik
ARG €8 30 min, DL 500 H i B i 58, EHLAE I,
AFRLPICY) = (S+ G, /M) /(G /G, + S+ G, /M) X

L3 Stk

K SPSS17. 0 8 F AT G it 2% 40 . Ul LA
R0+ R 22 R 21 [A) B R} U BT B IR R O 22 40
T (One Way ANOVA)fl ¢ K555, UL P<<0.05 2=
A G E L

2 #R
2.1 FREFEIA p4 A E shRNA ) H460SM A5
) B N LSRR E Kk p4 5 R shRNA
1) H460SM 4 i i T8 25, 52 55 2H F0%E B8 26 1) 248 e /e
JEAE LA EES LA 1,
2.2 St EHE RT-PCR Fil Western blot #; il R4
BERBBKEMZELL
2.2.1 & RNA FEHU JEEEHC 4 BRI S
RNA. Bl 3 4% 40 g #k H460SM ., 4 & 2 ik JE 4 =
SshRNA 20 i Bk H460SM-NS, fa i # ik g4 B4 &
shRNA 41 ffi # H460SM-68 F1 H460SM-71, A4
RNA ] A260/A280 7 1.9~2.1 Z[f], #& 75 P $2 B
) RNA 4 B4 . 48 1 Yo RNA BI85 e v Tk 46
DL 327 PR BCAY RNA Sg v, ILIE 2,

A B C D
A:H460SM; B: H460SM-NS; C: H460SM-68 ; D: H460SM-71
2 & IFGB4 shRNA 5 H460SM £ 1 & RNA I
B #8 E B BB ik
Figure 2
lentiviral integrin shf4-H460SM transduced stable cell lines

Agarose gel electrophoresis of total RNA from

2.2.2 pABLGERMNFIRKT B ES D-
NA M 10 ng JF 45 £5 b B, i 47 SE B 2 & RT-
PCR ¥ BRI S5 R BR . B4 A E RN S5
RPS13 ¥ 3 i e M1 6 R B(RY) KT 0. 98, 5 &
i 2 22T R A BT mRNA KX 2 35 & 1 AT 4
WA 3,

A :H460SM(negative control group) ; B: H460SM-NS(negative control group) ;

C:H460SM-68(test group) ; D: H460SM-71 (test group)

1 BIERMEBETREER B4 S5 %E shRNA B H460SM @R ( X 100)
Figure 1 The cellular morphology of integrin 4 shRNA stably transduced H460SM cells by microscope( X 100)
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A amplication curve of ITGB4; B: amplication curve
of RPS13

& 3 ITGB4 #1 RPS13 LA E =2 RT-PCR ¥ &3 &

Figure 3 gqRT-PCR amplification efficiency of ITGB4

and RPS13

5Bk X IR 2 (H460SM Fl H460SM-NS) [
A S5 ZH 4 i (H460SM-68 1 H460SM-71) H B4
BERMRBWE TR, ZRA5H 578 (P =
0.000), WLl 4.5,

1.6+

14
0.8+
0.6
0.4
0.2+ ’L‘ H_‘
0- T T T )

H460SM-NS H460SM H460SM-68 H460SM-71

—_—
NS
1 1

B4 integrin mRNA expression
(relative to H460SM-NS)

4 SEEE RT-PCR il p4 S E mRNA RiEKFE
Figure 4 mRNA expression levels of B4 integrin detected by
qRT-PCR

H460SM-71 H460SM-68 H460SM-NS
e .“! 8

Integrin 4

B 5 Western blot #&illl p4 BEEZEFEBARILKT
Figure 5 Protein expression levels of B4 integrin detected
by Western blot

2.3 FarE ik p4 4% shRNA X H460SM 4 ji
4B 1) 52 M)

2.3.1 AU BOE S BT R E Fk 4 A & shR-
NA X} H460SM 2 Jd3& 5 520 R 4 RITHE0OTF
f o S0 21 A0 M B4 M [(2. 95 £ 0.06) X 10" 4,
(2.30 £ 0.35) X 10" A~ J 5 M A3 67 £
0.29) X 10* A~ JH# , 14 4 1 5 B 3 =2 2 3 il 25 5%
HEi# 3B (P=0.015,P=0.001), L& 6.

45.00n
—o— H460SM-NS

40.001

—=— H460SM-68
35.00

—&— H460SM-71
30.00

25.001
20.001
15.001

Cell number (X 10 000)

10.00
5.001

Time ( days)
B6 HMEITHENSFIBERIE M4 B A FE shRNA 5

H460SM £ At 1% 58 A9 8 Mg
Figure 6 Effects of lentiviral f4 integrin shRNA on H460SM

cell proliferation detected by cell counting

2.3.2  MTS 4pbifasi ik g4 4 % shRNA &t
H460SM 4f it 384 58 (%) 5% e MTS il 2 45 2R s,
WS 2 KA S 4 490 nm W% 6 B 45 51 (0. 29 +
0.04,0.22+ 0. 02) 5 M XA (0. 35 £ 0. 04) [
B I FE R W) A2 B A 25 R A R (P
=0.006,P=0.000), WLE 7.

1.8 —e— H460SM-NS
1.6 —m— H460SM-68
—&— H60SM-71

—_—
N A

=)
0 =

0.6

Absorbance 490 nm

01 T

2 5
Time (days)

E7 MISHHIEERE p4 B S = shRNA 3t H460SM £ fill
HETE B 0

Figure 7 Effects of lentiviral 4 integrin shRNA on H460SM
cell proliferation analyzed by MTS assay

2.4 FaEFIL p4 B4 % shRNA X H460SM 4 iy
U T R0 4 R S5 43 A 1) 5 i)

20401 Fadn i AR A I 40 i U TS SE I 4] (H460
SM-68 F1 H460SM-71) 4 ig ¥4 1= F 5 X 8 41
(H460SM-NS) th &8, 2 5 A it 2 & L[ (1. 00 £
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0.10)0 % wvs. (1.34£0.01) %, (2. 44 £0.10) % (P
=0.007,P=0.000),

2.4.2 AR 3 B 40 M R S5 2H (H460
SM-68 il H460SM-71) 4l Jit 14 5 45 % P1 B B {& F
Yt B 4H (H460SM-NS) (P = 0. 017, P = 0. 01), G,/
G 3 40 % Lo 491 B 2 v 0 BRZH (P = 0. 012, P =
0.01D, L 2,

xR 2 FEERIE P4 A= shRNA it H460SM AR EAH &5 %
HEMm(»n=3,7%ts5,%)

Table 2 Effects of lentiviral B4 integrin shRNA on H460SM
cell cycle(n=3,7%5,%)

G/G (%) G/M(%) S(%) PI(%)
H460SM-NS  52.03£9.69 16.50£5.48 31,50+ 14,81 46.53 16,54

Groups

H460SM-68 73.56£5.63" 15.901£4.68 12.53£7.15 27.40£9.20"
H460SM-71 74,83+7.84" 12.67+2.38 12.4716.23 24,87£5,16"

Note: " : P<<0. 05, H460SM-68 group or H460SM-71 group
vs. H460SM-NS negative control group
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1 ik Rg . LAl T8 A R AR LB PR AL 2 b
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LR T 2 5 Bho 40 i 36 58 | 1 8 A AR
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9 E I S AL G A AR A o

H460SM 2 )\ B A7 B 4 B p53 K& K A9 A K 4
i i s 240 LA NCT-H460 i 26 > 1) . B A AH [5] (9 35t
B35 5t AU W] AR 1 2 ¢ M H460SML % 7% 1% fiE L
NCI-H460 8- FeAT7E LU 9 #F 58 vh & 31
YRR /DN 0 i i 98 5 5 90 2 2R 22 A /) 240 it o
bk B4 B 5 R LB EIE. M HTE H460SM rh
i #RIE, shRNA R T iz B T g K& A
RITIAFSES . FRATT R 75 i 18 9% 1 A 5 shRNA
FARIDH HA60SM v 34 8 £ 33 58 DT 410 1] Jirb 97
HEJE Ry A /DN 20 i g 5992 W AR T R 1Y R
PR SR BESC ARG . O 1 kg H k£ — AP 5 al
AE B JC AR O AF IR FE T g4 A R
H A 2 5 7 4] b A BT RE A T 4067 A R B 58 A i
BT BEC 6 AT RE Y B AR PP S SR AT T HERR .
St E i RT-PCR . Western blot 6 25 542 7~ . 40
X B PE 6 BE 41, 52 56 41 4 Mg ( H460SM-68 Al
H460SM-71) 1 g4 # &4 F mRNA R XH BT
A 8 B X A AT RE Y T P AL DT R ROR B R
T O LA R B g4 A R KB
H460SM 21 f1JE 2552 W A K. A BIF 5 34 & B, 410 1
B4 5 22 F2 3k nT M) HA60SM 4 fifg 34 5 . AH LA 1)
g3 TR T T2k — 2B 05T .

Je SO T 2 4 L 5 G ] B e R T
“OrF OO AR I AR SRS R R kA R
RAEEHVBRY . ARBEE SR BRI g4 &
R AE HA0SM rh 5y 3% 35 , W] LA il 98 4H i 14 8 .
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a7 200 3% 5 32 B0 40 ] AT BB 2 HY T 40 MR U B
FE Gy /S K A5 0T 380, 4 b Bk — B IR AT 2
A FOLE] . AR 2R s W g4 BG &R
) 235, 7] BE i 5 H460SM 40 i 8 7, 3% 5 Ray-
mond MBI SE 25 B — 30 A B T A B AR
WAk P e (P B g ok g =X 40 Jf AR A D 40 i O
TR E MBS IRAF R W R4 AR
shRNA Xf H460SM 41 g # T /9 /E & H 4y +
B

25 LRI A S A AR Ah S50 I S ) B4
G F M FRIE A U AR /D 20 i e H460SM 2
Jif0 G A 40 6 4 B 27 ) 300 1) 0T BE 55 40 i B
A, AN R4 A R E IR T REE T AE /D 4i i il
AR T, AR R it — B B4 AR
FE I /0N 200 6 A s 200 6 454 B AR O T o A 1 AL R0 B
YIS B E T REAE MR p4 A R W 2 K N
BT AR

BE k-
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