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siRNA LBk B7-H4 RiE3T N RRIE AS49 AL E (S Z TR
FRS L E GAF(EREAKRE WESH —ER tRAF, EXATHZRBFELERT, X 400016 )

(4 E]1 8350 H B7-H4 FEEE/NTHE RNAC small interference RNA, siRNA ) Al 9 40 it A549 3458 AR 22 F11T
I, 7 & AKIME2E A I B7-H4 #5547 siRNA( B7-H4-siRNA ), 752 A549 4 H, MTT % 7 2040 IR . Western blotting
A3 A AS49 AN XG5 ANt R B, LAK B7-H4 1 Cyclin D1 8 FH 97K ; Transwell SEBGRGI AS49 AL {AMZ 22 FIEH fE
J1. % & :B7-HA-siRNA JRINHE YL A A549 4, Western blotting 4558 575 , B7-H4-siRNA H; YL fith] A549 4l B7-H4 F1 Cy-
clin DI A FRiA . B7-H4-siRNA %44 )5 AS49 2 MHGFEE M B N B4, B7-H4-siRNA ZH A549 4t it £ 38 st (] I i A4S T R 4%
el | Cirl-siRNA 2RI YL ) %) B 2A] ( 33.78 £0.26 )h vs( 28.69 £0.18 ).(27.32 £0.13 ).(26.93 +0.19 )h,P <0.05 ], B7-
H4-siRNA FEUL00 A549 ZHIBHIMTE G, B B7-H4-siRNA £H A549 4R (412 2240 M B0 i /0 T R AL Y 4a( (1 89. 80 £0. 99 )4 s
(186.20 +1.33 )1~,P <0.05 ]. B7-H4-siRNA 21 A549 U AEA5 A0 M5 /D F AR EL Y2 | Cul-siRNA 21 A Yl 5t B 2]
[(60.20 +0.37 )P vs( 102.57 £0.52).(100.72 £0.31 ) .(98.65 £0.21 )4, P <0.05]. % #:B7-H4-siRNA BETTER A549 4H
HiH B7-H4 (33K, 30 AS49 4UHLAGIEEE ARZR AT A , B7-H4 W] RE R A i fi8 56 PR 3B T7 A A5 #0405

[ X$8iE 1 Bl ; B7-H4 FEDH 5 siRNA 9% ; 1R 5% 128
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Effects of silencing B7-H4 expression by small interference RNA on prolifera-
tion, invasion and migration of human lung adenocarcinoma A549 cells

MENG Fan-zhen, JIANG Tao, TANG Wei-xue ( Chongqing Key Laboratory of Neurology, Department of Respiratory Med-
icine, First Hospital Affiliated to Chongqging Medical University, Chongqing 400016, China )

[ Abstract ] Objective: To investigate the effects of silencing B7-H4 expression by small interference RNA ( siRNA ) on
proliferation, invasion and migration of human lung adenocarcinoma A549 cells. Methods: Chemically synthesized siRNA
targeting B7-H4 ( B7-H4-siRNA ) was transfected into A549 cells. The proliferation of A549 cells was determined by MTT
assay, the cell cycle was detected by flow cytometry, the levels of B7-H4 and Cyclin D1 were verified by Western blotting,
and the invasion and migration ability was detected by Transwell assay. Results: B7-H4-siRNA was successfully transfect-
ed into A549 cells. Western blotting results showed that B7-H4-siRNA transfection inhibited the expressions of B7-H4 and
Cyclin D1 in A549 cells. In the B7-H4-siRNA group, the proliferation of A549 cells was significantly down-regulated, the
doubling time was longer than that in the untransfected group, the Cirl-siRNA group and the empty vector group
([33.78+0.26 | hvs [ 28.69 +0.18 ], [27.32+0.13],[26.93 +0.19 ] h,P <0.05 ), and the cell cycles were ar-
rested in G, phase. The invasion of A549 cells in the B7-H4-siRNA group was inhibited significantly as compared with the
untransfected group ([89.80+0.99 Jus[ 186.20 +1.33 ], P<0.05 ), and the migration of A549 cells in the B7-H4-
siRNA group was suppressed significantly as compared with the untransfected group, the Cirl-siRNA group and the empty
vector group ( [ 60.20 £0.37 Jus[ 102.57 +0.52 ], [ 100.72 +0.31 ], [ 98.65 +0.21 ], P <0.05 ). Conclusion: B7-
H4-siRNA can silence B7-H4 expression in A549 cells, and inhibit the proliferation, invasion and migration of A549 cells
effectively. B7-H4 can be regarded as a candidate gene for lung cancer gene therapy.
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il b e LA AE T LA B R IR A e
ALK AR A, AT R 3L, RNA T RNA
interference , RNAi )BE4E S5 P4 4100 1) 0 3 A ) ek, L
A R RERE CERUCTE | AR R AT G R A AT g5 A%
PEAEE 2T DR, ) RNAG 35 AR FEAT b 98 3£ X
TBIT BN IR AT T I . (RN RS S
i B B WAL I B7-H4( B7S1 . B7X )F:R T ER X
NI BRI AS49 A i34 5 FAE AL 052 1) i A LA G
38, A B 58 LASE K] B7-H4 J kR, fb 24 &
B7-H4-siRNA , %% L &% Yo 2505, 4G ) X 55 2% 3k
B7-H4 [ A549 20 I3 58 KA 22 5E R, by Jitides 1) 2k
TRITHRAEF AR A

1 HRE5HE

1.1 fafeskfebtit

NI A549 20 M bk i A 5296 % DR A7, ML
BT 10% K% i 4 1075 19 RPMI 1640 35 57 4
HLFE 37 C 5% CO, MR Ry AP s 9%, —
F L A ( DMSO ), MTT 1 F Sigma A &), RPMI
1640 15323 H Gibeo A, 4= MLTE W A B DY
ZVE W) T AR BB 58 1, Entranster ™ -R % Y4385
W4 A LA Engreen A ). RPTAZ v EPLIR B7-H4
FEE Epitmics 2 7 P2, /AT A Z T BESUA Cye-
lin D1 14T 36 [ Santa A Al , KA HRP Fricdife IgG
W AR A Y TRARAR . L2 8.0 um
A9 Transwell /NZ 4 H Millipore 23 ) , 2 g 7 35 it e
matrigel 5 BD AFl
1.2 B7-H4-siRNA #3% it

AR SCHR S 8 A B X B7-H4 FEF siRNA
HUE 3 () B7-H4-siRNA, H ¥ %1k 5'-GGUGUUUU-
AGGCUUGGUCC-3", P Xt HE J7 51 ( Crl-siRNA ) Ky
5'-UUCUCCGAACGUGUCACGU-3', 3f £ 3if BLAST
F X, b e A A o U 3 R R . B7-H4-
siRNA . Ctrl-siRNA K Cy3 FRic %) B7-H4-siRNA ™
MBI FRAE )2 w6 Al
1.3 B7-H4-siRNA #5 4 A549 4m e 5z A IR JZ Fe iF 18]
o k3%

BEYLRT 1 d, LL 1.5 x 10° /LAY %5 BE 8 A549 4
MR T 6 FLEEFEAR T INACKR S PiE R e 2%
TR, LI BERFE Y] | Cul-siRNA 41 . B7-H4-siR-
NA 2H Fid% Jeik 500 %) BB 2H , 3% Entranster™-R 5% 4418,
SV 5L Y B Cy3 FRICH) B7-H4-siRNA 4351

% 20,30 .50 .100 nmol/L AYLLHE L AS549 i,
6 h JE IR, N TE R YR 6.24 .48 .72 h FHZOG
TSRS PH I A, BEHLTHS 5 S HLEF T A9 40
MBS A MO B, T G sk

1.4 Western blotting #& #| B7-H4-siRNA # % &
AS549 Zn e, F B7-H4 F= Cyclin D1 & & 89 &k

W AR IE YL Kl 2 72 h JE 1 AS49 i,
UK PBS Uk 3 WK, A 40 A 2 g AR LR (B,
BCA & F & it iR & I 2 R . B30 g FEd
H1 SDS-PAGE 43 &, SR J5 1485 % #8 & PVDF fiit I,
T 5% BG83 -TBST = R FE R E A 1 h, JImA—
Pl B7-H4( 1: 1 000 ) .Cyclin D1( 1: 100 ) ] 4 °C ¢
B, FH TBST BE 3 ¥, BIK 5 min, JFFEFE IR I
PRFE, In A ZHi( HRP FRic$i s 1gG,1:2 000 ), T
37 C FWFE 1 h, H TBST 834 3 K, AKX S min, 7F
2 R EAN €8, 25 5 R B Ao B 115
JREEE . SEEEE 3 K,

1.5 MTT 4l B7-H4-siRNA #+ A549 41 38 54
% v

W R 55 Yy 4 4 . B7-H4-siRNA 41 ( %5 Yt 48
h ). Curl-siRNA 21 Fle Ju il 50 X REZH (1) A549 2,
2 x 10°/fLEF T 8 B 96 fLIEFM, B T 5%
CO, B i g%, M0 d JFEAEERE 24 h BEHLE 1
B o6 FLEFFRM, BEFLINA MTT ¥ 20 pl k828555
4 h, /O FEFLNER IR LIS, BFLIA DMSO 150
wl, BB S 2 bm i o BT S HO G % B2 D, 4L 7
do AUMMHIR( % ) = ( XL D {H - L5 4 D
8 )/ %84 D 5 x100% .

1.6  fpeit 3okt B AS49 a3 at i)

W R R HE YL 20  B7-HA-siRNA ZH( YL 48 h ),
Ctrl-siRNA 21 FlG G i 55 X BEZH 1Y) AS49 21 fifL , 4%
2 x10° /53 M F T 2 AR R, BT
37 °C 5% CO, RiFEF 3% 7 d, L1550, iR
Pas ST AS49 41 g A% 35 B ] A S A ]
(h)=t%[1g2/(1gNi-lgNo ) 1,1 FREFERIE], No F 1
AT T B REEL, Ne Sy o I TE) S A4 20 5 — i No
TEFEFPAI 24 h 53OS
1.7 Transwell %45 M B7-H4-siRNA %I A549 48 e
1% % Fo 1T 4% 69 7% 0f

P IR matrigel $22 1: 3% B J5 39750 Mol 76 /N
(40 wl/FL) B, BUEE 30 min, SEHGHT 30 min FF
UORE o W5 55 e 20 FIl B7-H4-siRNA ZH( %5 ¢ 48
h ) A549 20 T AL I VR 2 41 % 2 5.0 x 10°
A/ml, 400 Wl ITAZE 1% ,600 wl 3R MAT
LR 3 ANEASL, B 20 h G, R B E TR A
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M. 4% 2R E 15 min, PBS ¥k 2 i, 75 W 5%
e g o K Ko /N matrigel YIHUR Sk,
e T S = 2l W RE o) R e 3
400 75 2 0BT T REALEC 5 A P07 1530 28 i 400 i
SR RS ET - 38 2 B A A AR, T AR LA R 28
TRB MIXHRZBIRE % ) = 55 Y A0 i 2 5 sl A i
Y2 2F AR x 100% -

TR 5 R 22550 T ik AR ], 5 transwell /)N
R B AEAY PNF T_EANJIN matrigel 12, 7E 37 °C 5%
CO, MBI IR 3 h, i B0 I A0 i 8%,
e B7-H4-siRNA X} A549 Zi I iT A% 6E J1 A2
1.8 A X zmhe R4 m B7-H4-siRNA #F A549 Zm fe
B 2R 64 % v

WA R 7 Y 24 F11 B7-H4-siRNA 2H( #52% 48 h )
[ AS49 A4S 1.0 x 10° 4>, PBS ¥ ¥k 3 UK, INA 1
ml T 70% LB, 3 X0 B AR I A549 20 i J&]
W A . SEER A 3 IR,

1.9 %itzae

Bda A x s 2o, R SPSS17. 0 #4447 One-
Way ANOVA 73#7,P <0.05 8¢ P <0.01 F£/REHFH
e -8

2 & R

2.1 B7-H4-siRNA 73] .2 # 3 A549 2a e

B7-H4-siRNA FE71PEFFH Cy3 Aric ), 55 4
2| A549 i, 76 3] B 2% 0 0B R AT ISR B 4
LR A 20 0 B, SR L )2y 48 h B,
100 nmol/L B7-H4-siRNA #5 4% A549 40 Il 58 %R 5
F20.30.50 nmol/L B7-H4-siRNA( P <0.05 ), H. /&
T 24 h B} 100 nmol/L B7-H4-siRNA 1 %% 7t 3k 3
(P<0.05), it 5 2ea 55 H 1 100 nmo/L B7-H4-
siRNA %4 A549 4ilf] 48 h,BF5% B7-H4 X} A549 4
M sz B 1,% 1),

(A) (B)

1 WHREHRETYWE B7-H4-siRNA
L A549 HHRRRYRIEE( %200 )
Fig. 1 Observation of transfection efficiency of B7-H4-
siRNA on A549 cells by a fluorescence microscopel x200 )

A: Fluorescence microscope; B: Light microscope

®1 FEREFAE S B7-H4-siRNA 354 A549 FRAIE( % )
Tab.1 Transfection efficiency of B7-H4-siRNA

on A549 cells at different concentrations and time points( % )

B7-H4-siRNA concentration ( ¢,/mmol + L")

Time ( #/h )
20 30 50 100
24 15.1+0.11 19.9 0. 11 30.8 £0.20 34.6 £0.29
48 36.5 +0.28 40.3 £0.02 57.2 +0.30 79.7 +0.49"
72 41.4 £0.09 47.120.11 59.6 +0. 12 72.3 £0.21

*P<0.05 vs 20, 30, 50 mmol/L; * P<0.05vs24, 72 h

2.2 B7-H4-siRNA 4% A549 Zm it B7-H4 #= Cy-
clin D1 & & 8 & &

Western blotting 255 & 2 ) 7R, 5 AR F YL |
Ctrl-siRNA 41 5% Y i3 57 X} BE 41 4 HE , B7-H4-siRNA
YL 72 h 5 A549 4l B7-H4 & 1 Fl Cyclin D1
HHRIRACEE R L B7-H4: (0.03 £0.001 )
vs(0.16 £0.016 ), (0.14 0. 026 ).(0. 13
0.033 ); CyclinD1: (0.36 +0.023) vs (0. 61 *
0.015).(0.60 =0.014 ), (0.61 £0.018), P <
0.05 ], Hitk¥iH], B7-H4-siRNA fEFEAE A549 41 fifg
o B7-H4 FI Cyclin D1 & AR IA

+

bp

CyclinD1

B7-H4

B-actin

1 2 3 4

2 Western blotting ¥ iU%; 2 f5 A549 ZHAR
& B7-H4 #0 Cyclin D1 EAK KX
Fig.2 Expressions of B7-H4 and CyclinD1
proteins in A549 cells after B7-H4-siRNA transfection
1: Control; 2: Cirl-siRNA; 3: Empty vector; 4: B7-H3-siRNA
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2.3 B7-H4-siRNA #p#] AS49 4a it 64 38 74

SEEREE R B 3 )AL, 5 R YL 4 | Cul-siRNA
20 e Geial R X FEZH A FL , B7-H4-siRNA 41 A549 4]
JIC 5 5% 48 h ) HEFE B B 2218 ( P <0.05 ). B7-H4-
SIRNA % 7t 48 h J5 A549 4 Jfd f4 1% 14 i fa) g
(133.78 £0.26 )h, 5 A YL 41 A7 14 B ] A9( 28. 69 =
0. 18 )h . Ctrl-siRNA ZHJ( 27.32 +0. 13 )h FlfEYLik
FXF BRI 4( 26.93 £0. 19 h ML, ZRA G I HE
X(P<0.05), HUILAT UL, B7-H4-siRNA fig BH & #1)
il A549 4 Y 3G 5H .

1.8
16k —o—Control
—o—Ctrl-siRNA
14 —e—Empty vector
1.2} —w=—B7-H4-siRNA

1.0
0.8 F
0.6
041
0.2

Cell prolifration (D)

0 1 2 3 4 5 6 7
Time (t/d)

E 3 B7-H4-siRNA #l#] A549 40 A 3558
B7-H4-siRNA inhibited proliferation of A549 cells
*P <0.05 vs Ctrl-siRNA group

Fig. 3

2.4 B7-H4-siRNA T AS49 mfaegizd %
Transwell /N = H1, A549 4T 233 i | matri-
gel BEERSAY T S 100, HAICR R B T AS49 4R 28 1E
TFIN, RZELEEEH K 4 ) 7R, B7-H4-siRNA 41
(e 48 h ) ZEIHANAEECI( 89. 80 +0.99 M, (ZZETEEL
S 46.94 +0.27 )% , B B> F AL YL 2l 1( 186. 20 +
1. 33 MR 2245501 100% ( P <0.05 ), Hitk 8,
B7-H4-siRNA fESH] AS49 4HIAYRZZRE ST

f.ﬂg‘:l,'uo oL 3y 0'-@"“;‘

."&‘( .’~ & 4 ..ﬂ o
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4 Transwell L5246 B7-H4-siRNA
Xt A549 R ZERIRAA( %200 )
Fig.4 Influence of B7-H4-siRNA on invasion
of A549 cells detected by Transwell assay( x 200 )
A: Control; B: B7-H4-siRNA

2.5 B7-H4-siRNA #7%) A549 %m et i 4% 48
Transwell 3256 45 5 i 75, B7-H4-siRNA 20 ZF Jii

Y%A 60.20 +0. 37 )4, B B /0 F AR5 G 4 1Y
(102.57 +0. 52 )4~ Cirl-siRNA 41 1 ( 100. 72 +
0. 31 )4~ A% G350 % B 20 /9 ( 98. 65 + 0. 21 )4~
(P<0.01), HILULEA, B7-H4 %55 MY siRNA fig
ARG AS49 AR SMT S g
2.6 B7-H4-siRNA #p4#] A549 &4 4n g B A
A BT 45 H( 3% 2 )R W], B7-H4-siRNA
ZH( %% 48 h )Y AS549 ARIsE FHIRTE G, ], SR E gL
AR, ZRARITFE (P <0.05), HILATU,
B7-H4-siRNA 1[5 S A549 40k 4= G, HIRHHE .

£2 RAMAAREN B7-H4-siRNA Xt A549 40 i [Z) H B 22 0
Tab.2 Influence of B7-H4-siRNA on cell cycle distribution
of A549 cells detected by flow cytometry

Group G,/G, S G,/’M

32.06 +0.58 47.21 £0.98 20.72 £1.08

Control

B7-H4-siRNA 44.19 £0.41" 45.39+0.88 10.42 +0.75°

* P <0.05 vs control group

I & I 8
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PSR SRR 1 T B Cg vz v 3 B T g )
520 R, BT AR 2 B T bR A 5T,
AT D e AR DG DY) SRR IR | S AR R IR Ay aed i
FIB R MR i) R R B R B AT 1B A2 . siRNA #%
YLF AR ) JCHRAE T YRR 1 = AR, T A2 B Y
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BEVEVE /IS, Al T2 0 FH T 98 A B0 1) 2 AT

T, BT FERILA RS T B 2052, a4
B7-H1.B7-H2 . B7-H3 . B7-H4 H1 B7-H6'"', ifii B7-
H4 S5 & SRS T 96 B 40 i 3L 003 > 7 BT Kk
BB, A AN T M AR 1, B T R R BR AR O R
oS S R AN M bk b B7-H4 78 40 A S
FEIK AL BT EE 53 B 0 I A i b B7-H4 R
ik BEZE A 0 BT-H4 16 R 40 i A 2258 B9 38 Jina] 42
HEIE 554k, B7-H4 mRNA J73Z 434 T 41 &5 2
S AL B e BRI 2%, ELAE A A e
WAy Feik 10 mANEE RS LB, BT-HA 1E
bR G 3 e O 08 v S B e kT i
I i 5 20 40 b s 2k, e SUE S /N
RN X = s | WA R S R = [ O A <2
B A (0 B N b e g B R
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