o [ e A R T Ak
. 454 - Chin J Cancer Biother, Aug. 2015, Vol. 22, No. 4

http: //www. biother. org

- Ak At

doi: 10. 3872/j. issn. 1007-385X. 2015. 04. 008

SiRNA T Ek Sema 4D Xt ZLB5JE MDA-MB-231 A 185 KT B K G

AR, B, e, 2w x, BRR MRAG ( FZFERT F-WEER FH, £/X 400037 )

[ ZE] 8% WL siRNA TS5 F 41 semaphorin 4D, Sema 4D )X FLIRE MDA-MB-231 4345 1T 8 B 2 =2
ok AR Sema 4D FEK () siRNA I8 BAEERE UL MDA-MB-231 401 & , i 3 S 5% % 5 £ -PCR . Western blotting 46 T
W THEEARUTH) . siRNA AZCTHE MDA-MB-231 40fl Sema 4D 335 J5 , CCK-8 1 M Transwell 3% S 5646 10 240 Fifd 18 5 K2 i
BAE 7B, % R+ Sema 4D siRNA %%« MDA-MB-231 ZUlJ5 Sema 4D {)( mRNA S 4 ) #iA/KF- ] & FF( P <0.05),
HH Ll siRNA-C (P <0.05); 525 1 XS BEZL A H, siRNA-C JTEK MDA-MB-231 2 iid Sema 4D 235 7] BH 12 41 4l
MDA-MB-231 £ 54( 1 P <0.05 ), [ B W 8 U6k 55 400 it (9 T A% e [ 2 B4 B 8- ( 105. 60 = 12.07 ) ws( 196.20 +9. 04 ).,
(186.40 £6.69 )1, P<0.05 ], % #: siRNA ULER Sema 4D T4 MDA-MB-231 Z4HMIHAFE , I 40 I 40 M T 4% , AT /E M S
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Effects of siRNA-mediated Semaphorin 4D silencing on proliferation and migra-
tion of human breast cancer MDA-MB-231 cells

Chen Wugui, Shen Weiwei, Hu Xu, Zhuo Yunyun, Mao Deju, Chu Tongwei ( Department of Orthopedics, Second Affili-
ated Hospital of Third Medical University, Chongqing 400037, China )

[ Abstract ]
proliferation and migration of breast cancer MDA-MB-231 cells. Methods: Small inference RNA targeting different regions
of Sema 4D gene were transfected into MDA-MB-231 cells by lipofectamine 2000. The most effective siRNA in knockdown

Objective: To investigate the effects of siRNA-mediated Semaphorin 4D ( Sema 4D ) gene silence on the

Sema 4D was screened by using quantitative PCR and Western blotting. The changes of cell proliferation and migration a-
Results: MDA-MB-231 cells transfected
with Sema 4D siRNA had significantly decreased expression of Sema 4D, especially in these transfected with siRNA-C

bility after Sema 4D knockdown were examined by CCK-8 and transwell assays.

(P <0.05). Compared with the blank and scrambled siRNA transfection groups, siRNA-C transfection significantly in-
hibited the proliferation of MDA-MB-231 cells ( P < 0. 05 ) and their migration ability ( numbers of migration cell:
[196.20 +£9.04 ] and [ 186.40 £6.69 ] vs[ 105.60 +12.07 ],P <0.05 ). Conclusion: Down-regulation of Sema 4D by
siRNA significantly inhibits the proliferation and migration of MDA-MB-231 cells, suggesting Sema 4D is a novel target for
breast cancer therapy.
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WRiCH: 45, siRNA UEER Sema 4D XTFLIRSE MDA-MB-231 4fi S 55 S 22 152 . 455 -

PRACIE R B S 53R YT (BT T-BE 2, Horb siRNA &3
& b HRAE TR 45 S 1 58 | 5y 3R A% i 7K1 Y 1B i
DUERAICR , Hook 20 i sl 20 200 A B g 88/, A
Xt T shRNA A 7 3 FHRWIRIT 528 .
Bel-2 . P53 %5 % I F( hypoxia-inducible fac-
tor, HIF ) I8 M 7 A4 1 K F( vascular endothelial
growth factor, VEGF )45 22 1 Jig i AH OG5 A A i ©
PRI RNAL 898 56 7 R B 5
Z 4D( semaphorin 4D , Sema 4D Ve TIESEE
PG, B A R 9 il 98 A 4K | B 9 SO L AN i
Wf GERS E RS Z AR IR, B
R, HAEHT A B LR Sk B 45
il 988 25 22 Fh VR bR Th o RO, 5 MR BB RS
A8 A A5 2 YRR OC | 5 38 TR M2 2R 1 o i &
T & o AR SCam i siRNA B 5 9T 2R 7L AR 88 MDA-
MB-231 Zififl Sema 4D %, W5 H X 3 i 98 20
MIBG 5 I A% 55 A2 BT RE 1Y 28 4k, #R 1) Sema 4D
Ve FL B BE 2 TP 0 s R n] RE 1 o

1 MR

1.1 E&XA 5 EH

NFLH I MDA-MB-231 40 it & 5k [ = A} 2%
Bt b i A i Bk 22 B 5 e 240 M B U b o R A I T
( fetal blood serum, FBS). = ## DMEM W H 3£
Gibco 23 H); RNAiso Plus . PrimeScript® 57 % 55 i 7
BTG SYBR® Premix EX Taq™ T 7 &y
H H7A TaKaRa A F]; /NPT Sema 4D £ 5@ DT
KI5 F 2 BD AW, /NEBT A GADPH B3¢ B it
& INBBTA Tublin 2458 BT AR [ 92 [ Cell Sig-
naling Technology 2\ Al , BiAR T A AL W B bR 10 LS50
N A SN R R ( RTPA ) \SDS-PAGE
BEIR & BCA 2 1 0 B I 5 300 & 45 A 5%
CCK-8 15 & A b [ 28 2= KA W BORWE 5T 5 3R
i — 3 £ ¥4 ( polyvinylidene difluoride, PVDF )& | Tr-
answell /NE( fLAE 8 wm )W A [E Millipore 2 A,
ek 7] Lipofectanme™ 2000 1) [ & [# Invitrogen
YNEIIS

1.2 siRNA A %1%+ 4- %

DI N Sema 4D mRNA 4 K J¥ % ( XM _

009456869 )k RNAi (YL IX 1T 3 2% Sema 4D siR-
NA J75 , [R50 BRC FAMD ) | BH X A
( GADPH siRNA ) JZ B4 %] BE( negative control, NC )
FEA R 3 25 B AR BRA F A B, EAR T 51
W 1. T8 siRNA F DEPC /KHiBEAL 20 wmol/L,
-20 CH-AF .

®1 FATAR siRNA HEZEBRFS
Tab. 1 Oligonucleotide sequence for synthesis of siRNA

siRNA siRNA sequences( 5'—3")

siRNA-A  Sense:5-GCCCAGGUUAAUCAAGAAATT-3’
Antisense: 5'-UUUCUUGAUUAACCUGGGCTT-3’

siRNA-B  Sense:5'-GCCCUACUAAUUGGGAAGATT-3'
Antisense: 5'-UCUUCCCAAUUAGUUAGGGCTT-3’

siRNA-C  Sense:5'- GGCCUGAGGACCUUGCAGAAGATT-3’

Antisense :5'-UCUUCUGCAAGGUCCUCAGGCCTT-3’

siRNA-  Sense:5-UUCUCCGAACGUGUCACGUTT-3’

FAM Antisense: 5'-ACGUGACACGUUCGGAGAATT-3’
siRNA-  Sense:5’- UUCUCCGAACGUGUCACGUTT-3’

Ne Antisense: 5'- ACGUGACACGUUCGGAGAATT-3’
siRNA-  Sense:5-GUAUGACAACAGCCUCAAGTT-3’
GADPH

Antisense: 5'-CUUGAGGCUGUUGUCAUACTT-3’

FAM : Fluorescein; NC:Negative control

1.3 Zmpe3 i 2 siRNA # %

NFLIRIEE MDA-MB-231 41K % 10% FBS,
100 pg/mL 55852 100 U/mL %5 Z &85 DMEM
i3k, BT 37 C 5% CO, HiFfahiigt. Bodgut:
K4 MDA-MB-231 4iififd, #% 5 x 10" >/ L3RI T 24
L, I H¥# LipofectanmeTM 2000 337 Ve BH A5 kAT
siRNA 564 0 MR 5 4H . a5 AN R ZH( control ) .
FA M X BR 2 ( siRNA-NC ). siRNA-A . siRNA-B,
siRNA-C. #5945 48 h 28U mRNA,72 h 2 HUE
R R A0%

1.4 # % siRNA 8 A3t 4k &

OR824 K 5] MDA-MB-231 48 it , #% 5 x 10*
A/FLEERMT 24 fLMR. 24 h J5#%0.10.25.50.75 .
100,150,200 nmol/L ¢ i 46 Ji 4% 4t siRNA-FAM , 24
h JEHRIE , DG 0 B T 2 o B S B, B
EE YR . #% 0.25.50.,100,200 nmol/L ¥ Ji&
Fof i Y4 BHME XN IR siRNA-GADPH, 72 h J5 B AR
F15, LA Tublin “A N2, Wester blotting ¥l GADPH
A FIRIK, 328 F Tmage J FRUR BT 420 4
JREEAA, LLH B E A K EE S NS K EEZ AR
FEG 3k i, 255 ' B H P %o B 4 SR o ‘P %
1.5 SE8F%HKEF PCR &M siRNA % % 2t MDA-
MB-231 28 ¥ Sema 4D mRNA % ik #9%

siRNA %% 4t MDA-MB-231 40 8 48 h J5, M
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RNAiso Plus #& BC4H il & RNA, 43 5l i H Prime-
Seript® % SR £ P Y4k SYBR® Premix EX
Taq™ TG AT RO SN H B R Be i35, N
% GADPH L5195 510 : 5'-CCAGCAAGAGCA-
CAAGAGGAAGAG-3', T 51 ¥ )¥ % K5 -GGTC-
TACATGGCAACTGTGAGGAG-3' ; Sema 4D [ bl
5191 5'-GAGAAGCAGCATGAGGTGTATTGGA -
3", F % 51 ¥: 5'-GGATGTAGTTGAGGCACTCT-
GTCTG-3' , & 3 NEEfL. PCR i F#MZ
H8 TaKaRa PCR R & Uil 45, DL 2724 R H i 5
mRNA FIAIXT FEik K
1.6 Western blotting #] Sema 4D %& & F A K -F

siRNA %% 3¢ MDA-MB-231 4 Jid 72 h J&, RIPA
PR AN MR B L, BCA B E BT &
DN E B MR . B M (50 pg )fT 8% SDS-
PAGE, & 1/ 5 J5 B EN Z PVDF J,5% BSA ¥
WIS 1 h, iIn A —$i( Sema 4D Uik 1: 800 H
B, GADPH 1: 1 000 #i B¢ )4 C W& 117% , ¥’k H TBST
TEPE 10 min x 3, AR AL bR IC —h = I
2 h,TBST /¥ 10 min x 3, ECL-plus &7 &1L 2% %
ek, B AR AL AR, iz R 3 A A Im-
age J AT A K EAE, L H M E K EE/ NS
GADPH JKFE{H LW(EA0FR H (& AR Rk 5.
1.7 CCK-8 x4 Sema 4D siRNA #5 4 2 MDA-
MB-231 %0 Je3% 34 449 %

SEIG 3 X B ZH | siRNA-NC 4H . siRNA4D 4
( siRNA-C ), O A 1 ) MDA-MB-231 4 fifd, 4%
2 000 ~/FLAZFNF 96 FLAR, BEFLINA 100 pl 1 5%
3 24 h JEHETR T E AT siRNA 550y 4y WIHER:
YLJ5 24 48 .72 h fil A CCK-8 JE#( 10 wl/fL),37 C
B398 3 h, P B PR AR 450 nm FOGEEE( D).
W3 MRS, MHIEEF(% ) =( LR D
/X IR D {H ) x 100% -
1.8  Transwell i #5 5 348 M| Sema 4D siRNA *F
MDA-MB-231 %0 ReL9h &) i 45 46 ) 849 % vm

SEHS 43 % R ZH | siRNA-NC 4H . siRNA4D 4
sSIRNA4D 41 ( siRNA-C ), ¥ MDA-MB-231 4il ity #%
2.5 x10° A/FLE R TS FLAR, F2 5k 7 ik Je 4%
ZH siRNA, WedE#5YY )5 72 h 444 MDA-MB-231 48
JiL, B S x 10 A4 i JC I ¥ 355 3% FE 4 B 2 800 wl,
R & Transwell /DE(12 L) EZE, TEMA 1 ml
% 10% FBS (KB DMEM 5380, AR 6 70 52 96 4%
HRESE 24 h G BUH/INVE  PBS YL 2 K ,4% Z R H
PSR &5 15 min, AR 2R 5 LR RIEREAI M,
0. 1% 25 SR e e 5, 15 min, H KKk 3 1K,

R A 22 WA AR, S A8 100 x ) N REALIE
4 AL BT N A A T T ER, DLIE S 20 34 4 L AL
I RE T
1.9 %itsam

P SCRR M A 3 k. R SPSS 18.0 4t
TEFEAE R ORIL x5 6%, 240 18] AR )
AR R 7 22500, Z 4L P A LR D LSD-t K56 .
PP <0.05 RARZEFAGLIHE L,

2 & R

2.1 ME siRNA 4 R FE R R FRE

siRNA % e B S YR RS ) 4 i 3R ik
P I G S5 B 22 ST A i 22 501 DR R o B
7¢ 6 Xt B8 ( siRNA-FAM ) & FH ¥ Xt 8 ( GADPH-
SIRNA )RR R fie 3 B 1) S5 55 siRNA-FAM %%
Yt MDA-MB-231 4] 24 h Ji5 , 2 b A Wil 45
(R RE/R )RR PG EE S siRNA-FAM ¥ B &2
TEARSE, /0755 25 nmol/L He 7] WAL W] g 9¢ %
( 2930% ),7E 50 nmol/L ¥ & 24 90% 21 ity ] UL7¢
o BJEFEE siRNA M B R el vk B 3 v
RS T kKA, T 2. 540 FIH
GADPH siRNA {E & FH 4 X B 5% s MDA-MB-231 4fl
L J5 i 17 Western blotting ( &l i =K & 7= ) K ]
GADPHZ I, K& B4 Y siRNA J5 7] B S B {RGADPH
ik, SWE R IEA K, 50 nmol/L &4 F TR
J(35.71 £5.42 )% ,100 nmol/L ¥ & T T4 &k %
H(51.65 £7.59 )% o 456 55 Yl 38 S A IR A
HEHE 100 nmol/L /E R fefd: siRNA #5 YLk FE b 1T
2.2 Sema4D siRNA # F= AKX UM /& 20 I Semad D
Fik

siRNA #3% MDA-MB-231 4l fifi 48 h J5 ¢ G5E
i & H2-PCR K1l Sema 4D mRNA Fik( & 1A ) i
7N, Semad4 D siRNA 41575 [ 24 A [A] #8 BE FE AR F =
56.87,P <0.05 ), mRNA FHX} 23K 55377 47 siRNA-
A(69. 50 +2.95 )% .siRNA-B( 57.70 +1.91 )% .
siRNA-C( 35. 40 2. 40 )% , H:H L siRNA-C 411
Sema 4D mRNA AH X315 5 B4 H A 9 2H 5 A BH
(P <0.05),1M siRNA-NC 0 525 (A Z A 2 7
it m (P >0.05 ). Western blotting( ¥ 1B )&
7, siRNA %% Y J5 2% 40 A X siRNA-NC J %5 (1 41
Sema 4D [ FRIX KA [EFRE T J8( F =215. 58,
P <0.05), JLER &% 40 5l 2 siRNA-A ( 46. 58 +
6.06 )% . siRNA-B ( 51. 75 = 4. 24 )% . siRNA-C
(64.84 £2.89 )% , 1M siRNA-NC £ 525 A4 2 [8] ¢
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HHE2Z5(P>0.05), LLES5HEEH,3 4% Sema 4D
mRNA X} MDA-MB-231 #i}fd Sema 4D kB EHA DL
BRI, Hoh siRNA-C 0 850% B i, R I 32 BL
siRNA-CJFHIAE N A 27 51 ( siRNA4D 41 ) i 17

A
2.0
- (il == siRNA-A
; 1.5 CIsiRNA-NC - E3 siRNA-B
<4 O S5iRNA-C
£ 1.0
= >
3 05 % —_— .
g ] ”-m'w-‘
"3
© 0 S ST
{_d‘\ '?"S\ é‘h: %“" -.“_“5‘-
:3?'\ & & —J&F
B :
Ctrl  SiIRNA-NC  siRNA-A  SiRNA-B  SiRNA-C

1 Sema 4D siRNA #£ MDA-MB-231 48 s i) FHH 50
Fig. 1 Interference efficiency of Sema 4D
siRNA in MDA-MB-231 cells
A': The expression levels of Sema 4D mRNA were detected by
real-time fluorescence quantitative-PCR; B: The protein
expression levels of Sema 4D were determined by Western
blotting, GAPDH was used as control
*P <0.05 vs the control group (n=3)

2.3  Sema 4D WEH 4 MDA-MB-231 28 fi3g 74
CCK-8 LK 45 5 /([ 2 )7F 24 48 .72 h

siRNA-4D 2 40 i3 56 2 53 51 24 ( 80.22 9. 11 )% .
(62.86+7.62 )% .(53.38 +4.80 )% , ¥ 0] BAK T
25 A F B39 M( 3. 68 .16.47 .73.16,P <0.05 )
K2 siRNA-NC 41, 1Mij siRNA-NC 21 525 (4 %F B2 AH L
TeH R 2RI P>0.05),

157 W Cul

i B siRNA-NC
__‘;; O siRNA-4D
3
g Lof .
=
5 *
2l *
2 ost
=
o
[

0

24 48 72

Time (t'h)

2 Sema 4D siRNA #Z:4H MDA-MB-231 48R f) 18 5E
Fig. 2 Proliferation of MDA-MB-231 cells were
suppressed by Sema 4D siRNA transfection
*P <0.05 vs the Ctrl group (n=3)

2.4 siRNA JLE Sema4D #% 4% MDA-MB-231 %1 fit,
i 45

Transwell T35 K 2 ) B8, siRNA4D 2 %
b B AR A A 5t 2 /D T IR S siNRA-NC 4
[(105.60 £12.07 ) vs ( 196.20 £9.04 ).( 186.40 +
6.69 )1, P <0.05 ], A1 iE# e 7 W] 0 55 , 25 1
X} HBZ 5 Sema 4D-NC [ A L TGP B 22 H( P >
0.05 ).

o A RS

TAC AR R T L L

B LI i AT P
J{I“Iﬂ; "‘ 5 ‘ 7 :". .

AL | I-".' - A

A-“: :u"\':.-:‘.‘\v “:" o l"“ kv

— .‘ I’l\‘!" ,d- _-'."‘0-\ . 3 : [ ,-"."
-i-.*“»:?.-_g_;-'t R B ’;’"-3:."'} e

B R A IR B I R

3 Sema 4D siRNA %3 [%{% MDA-MB-231 AT REEES ( 100 x )

Fig. 3 Migration ability of MDA-Mb-231 cells were inhibited by Sema 4D siRNA transfection ( 100 x )

A: Cul; B: siRNA-NC; C: siRNA4D

3 3t it

Sema 4D J& F Semaphorins( Semas ) f H % %,
JEATAR R BB B IR AR O B -, A 7 DAY i

30 FhEE A, BRE AR 28 22 G0 % 15 T B4 AN, 18 G g
ARG EY FERE SRS T 2 A S e )
AL AT RS2 & B, Sema 4D 1E FL AR
TR M R MDA-MB-231 %3k & TR 5%
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YL 2 MCF-7 450 Sema 4D W] fig 5 7098 1 P
FroMARSGE . DIERIBF ST 5 R, Sema 4D 76 il
TREREE AT LAGE I P9 Bz 4B A0 AT 7%, 42 0 B s 7 7%
T it A8 A A, 38 Ao 5 PR 53 25 ik T LA Gk 30 40 o]
Jo A B A HE A B, R UL Sema 4D Xt i3 4
LS5 B T R A O SCHR AR 35

AR siRNA BERS 40 AR, LR FL I
YL Sema 4D TR AL XTI 5 55 3B 15 M)
MZ F T F i TiA 078, 72 h A
IKFEF IR AT IK 65% o siRNA ULER Sema 4D 3
RGN i 20 P ) 3 5 S5 A AL B R 32 2 41
il , 22 Sema 4D TEFLIME K A= & & T ASE AT DL
I A8 A B R IR A A AR [RIERE 2F ed 24 f
F B BT S5 , 4 S Ak LR IR JL R )R
AV TETR YT A

RME 2, AN SEG T 1% T 8L Sema 4D siR-
NA FHFES, [ i siRNA 381 Sema 4D 3T 2R 0
FLARIE A 5 5 12, R LL Sema 4D R AL
() siRNA 1] 5l 0 FLIR IR 1297 5058 (08 F- B . ¢
SR NG T S G TT T MRS G T R
A7 75, 45 e AU, B AN R, $2T7HIR
FYROR A R R FL IR R T B A S0 B IR 9T T
B {HIEP K siRNA (R TILSCR A
TESEBRIA R T Sema 4D TR IS i B RCR 5 A 6
HURIRFFE M T3 8 7 sh-RNA F4 5 T840 i R 7647
AW
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