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HMR 2RI i Y J P9 200 AR 0 UK T R A G 2 RN B PR HRZE [ 43300 R (6. 48 £3.62) [ (23.72 £3.24) . (22.38 =
3.84),P<0.05], &5 BMP-2 5 R22HAZ IR ¢, siRNA-BMP-2 fE B 40 9 40 i SMMC7721 () BMP-2 %
3, DT i 98 4 L i i B8 FR 2808 07 o
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siRNA-BMP-2 inhibits migration and invasion of human hepatoma cell line

SMMC7721

WU Jian-bing, FU Hua-qun, HUANG Long-zhang, LIU An-wen, ZHANG Ji-xiang ( Department of Oncology, Key Medical
Molecular Laboratory of Jiangxi Province, Second Affiliated Hospital of Nanchang University, Nanchang 330006, China)

Abstract: Objective To design and prepare siRNAs targeting bone morphogenetic protein 2 ( BMP-2)
gene and to observe its effect on the migration and invasion of SMMC7721 cells. Methods Three specific
siRNAs targeting BMP-2 were designed and synthesized, and then transiently transfected into SMMC7721 cells
via cathodolyte liposome transfection method. Reverse transcriptase PCR and Western blotting were used to de-
tect BMP-2 expression at mRNA and protein levels. The migration and invasion ability of cancer cell were as-
sessed by cell scratch assay and in viiro invasion assay respectively. There are 6 groups, Group [ : Normal
control group; Group II : Control group; Group Il : Negative control group; Group IV, V, VI: transfected with
BMP-2-siRNA-A ,BMP-2-siRNA-B, BMP-2-siRNA-C, respectively. Results  After all the 3 specific BMP-2-
siRNA (A,B,C) were transfected into SMMC7721 cells, the expression of BMP-2 mRNA and protein were sig-
nificantly inhibited, with BMP-2-siRNA-B having the highest inhibitory rate [ (0.32 £0.07) w»s (0.92 =
0.14), (0.37+0.10) vs (0.89 £0.17), P <0.01]. The invasion assay demonstrated that the number of
hepatoma cancer cells in transfection group was significantly lower than that in untransfected group, blank con-
trol group and negative control group [ (6.48 +3.62) vs (23.72 £3.24), (22.38 +3.84), P<0.05],
which suggested that silencing BMP-2 gene obviously decreased the migration and invasion ability of hepatoma
cancer cells. Conclusion BMP-2 is correlated with the migration and invasion potential of hepatoma cells.
The siRNA of BMP-2 gene effectively inhibits the mRNA and protein expression of BMP-2 , and then restrain the
migration and invasion ability of the cells.
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AHC, Horh BMP-2 5 g 19 ¢ &R i M EEE, BMP-2 gt
DRI A BE BH PR VA I A LR 5 L R, AR5
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1.1 H# 5 XA

NIk SMMCT7721 1 | 22 i AE R ECA IR A
7], Borden /N2 ( BD 47 ) , RPMI1640 15353k ( 3% [E HyClone 2
A, ZH B ( DMSO, 3£ [# Sigma 2\ &) , i M B (b
SolarbioZA ] ) , it A MLV (A0 PUZE T 24 7] ) |, Trizol 385 (Jb 5T
KH/\H]) , Lipofectamine2000 ( Invitrogen 23 &) ) , 106 %% 3857 &
(Fermentas /A #] ) , BMP-2 BT A B FCREPLIA | Actin BT AN £
TEEBLIAR (Santa Cruz 20 H]) , W=EP R =40 WLt =4t (At
HH RS EY AT, BB R R, Bk, B E R E
(Bio-Rad A R]) , i =N4lfiE{ (BD AF]) o
1.2 @mp i Rk

WA R U SMMCT7721 418,37 C K IS AR5, PR A &
10% Jie 4= 1fiL7% JRPMI1640 S35k BT 37 °C 5% CO, {5546 i
AL AERKE 90% HEERT TR 0.25% kR 37 CIHE1C,
1.3 BMP-2-siRNA #2357 89 3% 3+ 5 &%,

R GenBank 2\ Af 1) hBMP-2 mRNA ( NM_001200) , #R 7
N BMP-2 J [R5 31 Jo HC — % 25 44 KR A, AR 4 Tuschl 45 4% 11
siRNA JEJU, fif i} Ambion /3 & $2 £ W _E 52 1H AR5 3 1 3 X
hBMP-2-siRNA 5 %1], 4> %Il 4y 4% &7 BMP-2-siRNA-A . BMP-2-siR-
NA-B & BMP-2-siRNA-C Ff-i i FHMEXT BR . siRNA 56 SR A5E4R
IR B TAEY TRARIG W, JTH I 1,

%1 454 BMP-2-siRNA 575
P 1751

BMP-2-siRNA-A iE 4% :5'-GCAGGUCUUUGCACCAAGATAT-3’
2 X% :5'-UCUUGGUGCAAAGACCUGCATAT-3"
BMP-2-siRNA-B 1E S 4 .5'-GCAACAGCCAACUCGAAAUATAT-3’
2 XAk :5'-AUUUCGAGUUGGCUGUUGCATAT-3
BMP-2-siRNA-C iF S5 :5"-GCUGUACCUUGACGAGAAUATAT-3"

Jz 4% :5'-AUUCUCGUCAAGGUACAGCATAT-3’

1.4 SRS

YAPEE AT H B R LR 6 4L DIE & X FRAL (R U (1
AAE) ;@8 AR IR (LA GL IR iR, Jo4s F- 1 siRNA) s OB
KR (e Qe R F-E siRNA) ;@ ~ @43 51 7 BMP-2-siRNA-A |
BMP-2-siRNA-B .BMP-2-siRNA-C %% Ju 26 . 435 4 5 2 x
10°/ml, 7 T 6 FLAR DY, T4H 35 5% 24 h, 40 2% & 3k 40% ~
50% fl A 4558 o G Y R0 A G I 7 RPMI1640 55 9% 3k
3 ml 1552 2 h FRR R S U A g . U 6 h i H
R 10% JiG 4 L34 i RPMI1640 55 57 gk 2215 55 %5 48 h, &
M 5 M PATEILT R (n=5),

1.5 ¥ % PCR # BMP-2 mRNA /K-8 &%

KA— SRR U RNA, BMP-2 & GAPDH & 5|9
JUMNBEAE Y TRA R R G . BMP-2 514 1. 5"-AAC-
CTGCAACAGCCAACT-3', T it : 5'-GGAGCCACAATCCAGTCAT-
3',PCR F= ¥ K- i 418 bp, 5 GAPDH 7|4 I i%:5'-GAAG-
GTCGGAGTCAACGG-3', T ¥i#: 5'-GCTCAGTGTAGCCCAGGAT-
3',PCR = WK £ 2 825 bp, PCR 3 % 4. 94 C T AR 4
2 min, SRJ5 94 CAFPE 45 s,52 CiR K 45 5,72 C Tl 30 s, 4k
30 MEPS, feJm 72 CIEAH 10 min, PCR P“¥J7E 1. 5% By b
3Ry EPU 2S A
1.6 Western FpiZ 45 BMP-2 & & /K- 89 £35

TSR R TA 2 4 C 1Y 5 AR ) 2448 22 vhiion
AEIZ: PBS ISPk & B SRl g b, K - /EM 20 min, F 4 C,
12000 x g .0 2 min 5B _EIEW® - 20 CIRAERH, R
Bradford 5 8 (B, L) 50 e/ L EAE  7E IR B 1 S
T4 12% ¥ SDS-PAGE SIS ATHL VK B8 5 , 558 R B R 4T 4
R L 25 5% IR A3 (1 PBS rf 4 C A, JLA 1: 200
TR BT BMP-2 fi{Ak, &R T A 2 h, 22 0.05% Tween-
PBS 5% 3 Y, Fi-5 1:2 000 FiBE A BUR 1 S AL P B A i 119 2
P [eG ER 2 h,0.05% Tween-PBS 1% 3 ¥, &K 10 min, #x
J5 ECL B35, A, WA 45 R L) B-actin HNZ IR, HEYHE A
it = H I A AR/ B-actin Z5H D, SR 3 K,
1.7 wmpaX) R 5k

BT 6 FLANRR IS TR, 4 M A 1 3k 80% W , #E 4T
Y, T 37°C 5% CO,IEFRAE T IEFE 6 h 5, >R F 40 i %) U1 7
MR R e 4] [ 4 BB 21\ BMP-2-siRNA 1) 4l 15 77
FMXTAMIAER 29 2 em BRI . WA TCHA 25 10% i 4 1l
1 RPMIL640 BY35FR M 4 2235 5% 24 h J57E 200 510 22 5 i e
U 40 it R IR SE B (width of cells scratch, WCS) |, 78 B /%
FER 9 SMMCT7721 A0 aAE*HT R a8 300k , ARl A0 i 5 A4
FATEFLTE (n=5),

1.8 hsMz %%

KHFLE N 8 wm AY 24 £l Borden /N JHFTLE . oG
I3 RPMIL640 55550 /N % 2 W, SR A A 1: 376 B
B Matrigel i€ 50 1,37 CH#%F 30 min, il fEA THIER, T L
FEOR A% (K FE YA X B 4], BMP-2-siRN 4] )
1 x10° 40f, B AR 200 pl, FZEH1A 600 wl 0. 1% BSA-TC I
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RPMI1640 %, & 37 °C 5% CO, % 24 h, B /N, # %
S, PR S BR I JR TR A 2 FRE 1 4 L, = P
FE 5 min, F ML Gimsa Yot | HR PR B A, 200 £5 688 T 3H4LS
A PRET I (=22 40 MBS, IO E- 3506 5 LR 28 40 M ) A W 2 H 36
AR AN R R RE S BRI 3 MR AL, SRR 3 K,
1.9 “%itsam

SEE IR IR SPSS 13. 0 Gt HEAT 20T, 45 2 52 3
BAELL x5 FoR, 240 8] HCECR FH LR R D7 22500, 4181 P
HeAER 1 K5 o

2 HR

2.1 BMP-2 X H % s+ SMMC7721 48 fie. ¢ BMP-2
mRNA Fo & & & ik 69 %

BB LR Y, SMMCT721 40 )5 48 h, Z:2F 58 & RT-PCR
S5 R4 A FE AL TE 825bp b GAPDH JE[H 57 , BMP-2 J
2 R 418 bp Kb (Il 1) o IEF X HRAL 42 (%) B4 B 4
S HAZH L B BMP-2-siRNA-A %% Ut 2 BMP-2-siRNA-B %% Ju 4] |
BMP-2-siRNA-C % Y2 4575 28 6% 5 2 L7155 BMP-2/ GAP-
DH L4347 (0.89 £0.11) (0.93 £0.12) ,(0.92 £0. 14) |
(0.65 +0.08) .(0.32+£0.07) .(0.55 +0.07) , &4l F7 Hb 55,
AL 3 A5G L2 A1 BMP-2 ik 4 0] AR T HA XS FR AL (P <
0.05), H:rf,BMP-2-siRNA-B %% YL 20 1 4% S it I, mRNA &
SRR, HFRARAXME T (0.92 £0. 14) 4% (0. 32 £0.07)
(P <0.01) , 1M IE 5 i BRA 4% (0 BA 20 0 BF 1 Xof B 20 i) 25 571G
Gt E (P >0.05) , Western E[J 70 ik Al 25 51 i /R BMP-2-
siRNA-B 455 e 5 FARAUR e, BMP-2 TR (1 RA B R T
P, H R B AT (E T (0. 89 £0.17) F& % (0.37 +0.10) (P <
0.01) , ifif 14 X BEH 25 {5 HR ZH AN B Xof M 40 1) 22 5 TE 3
2% Y (B 2) ., Western blot #5145 5 5 RT-PCR —3§

BMP-2 418bp —L M N

A: BMP-2; B: GAPDH

M:DNA #7:f ( DL 2000) ;1 ; iE 5 3} B8
U152 @ AT AL 3 B M AT R 4054 BMP2-siRNA-A 4% % 2
5:BMP-2-siRNA-B 4% 41 ;6 . BMP-2-siRNA-C 4% 40
1 ¥7E= RT-PCR 77540 SMMC7721 #fa+ BMP-2
mRNA ) FR X

BMP-2 34x10° — -
GAPDH 43x10° —
1 EF AT AR E;2. % & & R 2033 1A M st BE 20 ;4. BMP-2-siRNA-A 4%

Je4R ;5. BMP-2-siRNA-B 4% 3¢ 20 ;6 . BMP-2-siRNA-C # 340
E 2 Western blot # il 48 BMP-2 [ &ikKkE

2.2 @R ERLER

SR RNA 405 41 i) BMP-2 3% BRI % iT 988 SMMC7721
ANAREF BE 1 s, FATT AT AR 55 B B 1) BMP-2-siRNA-
B A T 5 R e e L BT BRZE EA T T 40 e 9 S 56
MO LR o 24 h S5 I A0 ISR 58 ¥ R, BMP-2-siRNA 41
JHF9EE SMMCT721 4T #5615 W% [ (65.8 £5.3) pm vs
(36.6£4.0) (34.1£5.1)pum,P <0.01,[& 3],

A K420 ;B. M4 ;C: BMP-2-siRNA 41
B3 AffE SMMC7721 4R SLWER (LM x200)

2.3 Transwell /s £4KIM% £ F 3

Transwell /NZE T2 4 28 53 B | matrigel 2% %) T % 1,
IR T AR ZERE T RN, FEBE TSR Al B
BIHC 5 S LEF ) BMP-2-siRNA 20 SRFEYL2H | BHPET B8 28 20 i,
Forill 25 ZH A 2B 5 Tl (11.0 £2.0) ((33.0 £3.1) ((35.0 =
3.4) &/ BMP-2-siRNA JT 2% BMP-2 X5 5, iF 9w SMMC7721
T 60 4T 1 2 35 5 A S o 6K DD AT B 1R R BB T BRI, 5 R e g
2H IR R A M LA 22 R S (P <0.01, & 4)

(A C]
A:BMP-2-siRNA 48;B: k#5440, C. A M xFpE 20
4 {RAEZERISth & A SMMCT7721 YARAMSZZ40RE  (Gimsa x200)

3 g

WIS R AEA (BMPs) Z—ARE 22 5k
Z ARG BE o3 A AR T 04 AR W S R R D RE AR
L, BEVS A 290 L S A% A 234, 38019 2 A A
WEFE TR ARG T AL B R, AR, BMP-2
VRS A= R B B 3 R IR 52 00 1, 5 0 1 O R L
Je5 IR B O AR N AR ) IR S AT 5T B A A
BMPs [ 1 RJ L7 S 1] 76 5+ 240 1o B2 i 4 i A
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b 0 T 35 A LA 3 A DR R 38 N 4 i
(TR MUET A AT R o A8 R B4R 28 i R
BMPs 5338 |+ 73 B Z W i A4, R Z B IF R — B R
BMPs 7] DL i 35 38 hin 4 i (4 i % AR 28 P . Langenfeld
23 fE5% BMP-2 £ AS49 41 rh e 323k 9 i 25 4
BN T HAE B {28k . Busch %1 & #1 BMP-2 A L)
HOMAEZIE B16-F1 4 (=2 284, i FH BMPs [ K%
FEHU) noggin T 4b A 5 W0 W T LA RELIBI 12 48 i 1) £ 28
FIRREIE A RE /. Rothhammer 25§75 BMP-4 i,
b A U B fe 2 A0 MY Y AT B8 AR 28, Montesano
25100 ) BMP4 al R EFL by b e MR 2 kA K 7
1 ~10 ng/ml (¥ RERF, BMP4 5553 b5 b Bz 40 j 1) A1
RV K, 7R3 M E 20 ~ 100 ng/ml [, BMP4
AT 5 0 (DR S ) U 24 5 40 e A3, IR A
A AR 200 A D R 19 f D 366 J b, AT 8 40 L 1
RN AR FLIRE L . Deng 257 BRI it %
5 BMP-4 A LUK Bt i 3 LAk 75 5 10 200 e 9 T AN 38
HAF B MIZZENE, Langenfeld 2:° % 3 BMP-2 fiE 8 3%
HbIE AR B AS49 41 T2 ok 1 e 98 v A ot A 2 K
UFEBA BMP-2 8 2 ) 3 i 48 A ol e i i A= 4 . Dar-
by 45" 238 BMP-6 X i 51 [l PC3IM Hl DUL45 41
A 5E TG B 3 s A (LS E B T 4 B i R RS AN
{228, [l it th W22 5] BMP-6 1] L% S 4 8 & (1
MMP-2 il MMP-OmRNA L) & MAPK ( fi 4324 JEU3 Ak 25
F1 ) B R AL K O B9 TH e Piccirillo 451 47 i
BMP-BMPR {555 R G4 il 1E & i 40 M 0 7% 3, 768
P 52 J R B A0 300 Ak G B % 410 4 4 FH, BMPs m] LU A
9 N e S5 9RE — A A 40 M A T R ET B
EX24 4 1k, A 5 BMP-2 % JT9 20 g i 7 AR 28 1k
B R i A o TERTI B A, FRATT N N 2
E WL B A I EE LW FT Western blot J7 146 T
IEH R VR R ZH 200 BMP-2 (1) 3Rk KF, A3
JHHEEZH BMP-2mRNA 7K Fi R KT AR X 2 0k 1
FE T IEH AFIE4120, 3R BMP-2 5 138 B % U1
F R A AR E YR DRGSR TEHE . siRNA
PR AR TR AR RSN TR T B, ALk
HITERIME A4 1 3 X BMP-2-siRNA J¥51], 1| 1]
B R B E Yk i AN SMMCT721 4, i
17 RT-PCR 1 Western E[3h 7 AR A M55 YL J5 BMP-2 it
P mRNA 7K KR RIS . SEE ik 50X 3
Xt A5 AL = A A T, Hod DL B 37 B kR A
5, TR 22505 . AiE—20 5T BMP-2 JE R -
IR FER AR R, AT AT T A0 R R
B8 Transwell PR IMZ RS0 B & 2 0 %2 41 f 1T 7%

RE N A 22 M7 10 22—, Jim 35 L A PR D PR3 v 5 B AE Ml
BRAUTFF SRR A AR 2R AT IR ST o SEIRE R R
B, S0 A0 ) BMP-2 A RNA -0l 4 52 56 4 4
i B AR A B 0 2 RS HE s HE 2 0 s 30 WA )
REATE , AT IE— 2B UESE T BMP-2 56 PR 7E JiT 9o 40 B 4= %
TGRS 1 A v A9 E A T (L B A FBIL 1) 85 75
P

R FRA 012 BT ST 25 R R W] BMP-2 LR 7 AT
RS R I TR 2R A, BMP-2 S
PIAR T BB 2 R i 701 L 1R 37 1 — A B A
PE— 25 B FE R R PR ATE T O g B A3 B 22 i , O
A BT PPASHATATE

SE 3k
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