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WE: B8 BT siRNA JUBAH TS 2 1 4D (Semad D) Xt A RIS A0 G SH TS L4 A2 R R o 77 3%
BEITA A Semad D-siRNA , §5 3% 2 A B 20 3 b, BRI S e 48 b Jim M) T S B o3-SR 463 Tl R 52 O A M) e SR T See-
madD mRNA FR AL ;s BRI FE 5% 72 h 5 A Western blot 3545 I % YL Semad D 85 2R A9 AL 1 5 R T IU P BE A
SR A 7R B G e I A A AR 5 Transwell SRS S0 IR AB B S IR A% e e N JBR IR 2 B 1 A P Py A8 5
ANETE LSS B W B T Je N BRI AN 77 B30t AT BBE T A2 . B8R HE i siRNA J, BRI 40 i
Semad D mRNA FiI Semad D H 315 | BRI 240 I (19 A 4 3 2 BB B A0S B ZH A1 2 0 BRZH R 6 (P < 0. 05) 5 Transwell
TEAS S AR AE 52 5200 s, FBR AR 200 D 25 20 R BSOR IR 5 4 0 35 IR T B X B AN 0 B (P < 0..05) 5
ANETE SRS R B U siRNA 21 BT IR ZH A2 EO0) BE 2L I A8 2 R H 23531 9 0..50 £0..02 1,45 +0.60 1. 37 =
0.52, A LA G4 T8 (P <0.05) o 451 SemadD-siRNA REWAE BRI AL H 51 % RNA 4800, i
Semad D i N 1K 105 FBR A A0 L0 B, 18 PR At A 40 LT 5% 8 1 Sl e, 40 L 2 8
KA RNA T8 o5 T 85 4D 5 BRI 240 s 39 5E R RS BE T 5 048 A= Al
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Effect of semaphorin 4D on the proliferation ,migration and angiogenic of human pancreatic carcinoma cells
JIA Ru-jiang' ,HOU Li-yan', YIN Qing-chen',LI Li-fang’ , YANG Geng-wu'
(1. Department of General Surgery ,Handan Central Hospital ,Handan 056102 , Hebei Province ,China ;2. Department of Surgery,
People's Hospital of Handan city Congtai District ,Handan 056102 , Hebei Province ,China)

Abstract: Objective To investigate the effects of semaphorin 4D( Sema4D) on the proliferation , migration and angio-
genic of human pancreatic carcinoma cells. Methods Sema4D-siRNA was designed and synthesized and transfected into hu-
man pancreatic carcinoma cells. After 48 hours of transient infection, the changes of expression of Sema4D mRNA before and
after transfection were detected by reverse transcription-polymeruse chain reaction method. And after 72 hours of transient in-
fection, the changes of expression of Sema4D protein before and after transfection were detected by Western blot method. The
changes of growth of the transfected cells were observed by methyl thiazolyl terazolium assay. Using transwell migration test and
scratch repair test to detect the changes of migration ability of human pancreatic carcinoma cells after transfection. Using tubule
formation assay to observe the effect of supernatant of pancreatic carcinoma cell cultures on angiogenesis after transfection.
Results Compared with the negative control group and blank control group, the expression of Sema4D mRNA and Sema4D
protein and the growth rate of pancreatic carcinoma cells decreased significantly (P <0.05). In transwell migration test and
scratch repair test,it was observed that Pancreatic cancer cells penetrating cell number and scratch repair rate were significant-
ly lower than that in negative control group and blank control group( P <0.05). Tubule formation assay showed that there were
significant differences in angiogenesis numbers among siRNA transfection group(0.5 +0.02) ,negative control group(1.45 +
0.60) and blank control group(1.37 £0.52) (P <0.05). Conclusion Sema4D-siRNA can induce RNA interference in
pancreatic carcinoma cells and down-regulate the expression of Sema4D gene,which can inhibit the proliferation of pancreatic
carcinoma cells, significantly reduce the migration ability of pancreatic carcinoma cells and inhibit angiogenesis.

Key words: RNA interference ; semaphorin 4D ; pancreatic carcinoma cells ; proliferation and migration ability ; angiogen-

esis
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FEEM AT U174 - ) 58 I HRN A M (e, = B S a AEAPARIRT 5% o BRI S 4D
A B 9 R 5 VT horin 4D - Semad D ) T [ 17 S i 4 £ K. & 12
IR 1968 )9, LI B B gy, Comephorin 4D, Semad D) W BLE SR 2L ICHERD
BEBFSE FUT, 55 M50 SRRl 56 PR BFSE: Bomail s jiar- [A) A2 X R BRI E K, SemadD R HZ (AL
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TR R A M i R SR 2R ), 220 96 240 M an Sk 24
ARG LIRS FTS R N2 i 4 n] 338 Se-
madD'?  SemadD ek [ IR AT LA A4 o g 200 0 A
KRS P30 I A B, Semad D A B M 40 M
HE A, T EHE AR AR 1 o ARBETOR
RNA FHHAR, AL G ) siRNA BRI 5% 3 5 iR
T, A0 ) Semad D i JH I A0 I FP (19 208, 4R
Semad D Xof BRIR S AN TE ITAS L I3 AR BT
LAY IR FE A R AR BT A il [N 1

1 ST

1.1 FENSESRAF  FIEMEERME(HA O-
LYMPUS 73+ ) , Biotech i35 52 K60 43 ok 2t 7% K
i (JLat Gilson 220]) ,IPP [E{F 70 Hr 2248 (5[ Intel
o) i ELO AL B AT, — U A
IR 96 L AT i B 77 A .24 L 41 i B 57 A Tran-
swell /]vag (&[5 Corning 23w ) , CO, M FIREJEE 1 5%
#i (£ Thermo Forma 23 ]) , W RIS AL AR i
HrAL ( Z£[E Molecular Device ANF]) o B& 4 I 17 ( fetal
bovine serum, FBS) (A7 JH DU 2= 75 A Py il ity A7 FR 22
), Medium 199 (M199 ) F13K ZRAF 5 25 R B 2R 15
F: % (Dulbecco’s modified Eagle’s medium, DMEM )
([ Gibco A H]) , He i ( 3¢ [ Dickinson 23] ) ,
RNA 270 & (A5t TaKaRa 227 ) , Bl 5E e
B & (Rl TAY TRARITEA ) , iE
JGifA Lipofectarmine™ 2000 ( 3 [ Invitrogen /A ] ) o
1.2 ZRpmiEsRfnabiE

1.2.1 #BatEsE IR 400 Mia-PaCa-2 1A
Ji% i Bk PN B2 40 M ( huvechuman umbilical vein endo-
thelial cell, HUVEC ) 43 51| H 3 [=] B O 5 0 A e
FERL e b0 T S At , 24 BT AR 8 10%
FBS f) DMEM o | F{RFH50 %0 5% CO, 37°C H 1555
FRAR PR AR O B A I A I A 7 S5

1.2.2 siRNA &ML SH 306 ] ik,
K] Semad D HE K] siRNA #1751 F1 [ 14 f BT
B, 1F X 4%:5'-GGCCUGAGGACCUUGCGAAGATT-
3", ) X 5% . 5'-UCUUCUGCAAGGUCCUCAGGCCTT-
3";siRNA |y B TAEY) TR IR THTE A A6 .
Mia-PaCa-2 4 il & F & & L 53 £ 10% FBS 1y
DMEM H F 5 AR T8 5% CO, 1 37 CER I F+
FavhasE SR, 5 3 d S B IR, A0 M Bl I AR A%
o BAEK BRI AT BCAE R AEH DL 1 x

107 L™ 3R F 6 FLEF IR, MMl A3k 80% ~90%
i, Z B IE A Lipofectarmine™ 2000 {87 3 B -5 i#F
AT G Y B A 100 nmol - L™ SEEG S Kyt Yo
siRNA 41 ( Sema4D-siRNA 41 ) | BH 4 X} B8 21 ( Se-
ma4D-NC 41) FI%s A B4 .

1.3 RER-BHE5 KM (reverse transcription-
polymerase chain reaction, RT-PCR) & ill] SemadD
mRNA Rik  FHYL 48 h J5 YR 400 1 x 10°
A, 4% TRIzol HYERAE U B S BOS RNA, 4% [ 5%
F e ¥ A5 Bkt cDNA, LA K ) ] PCR
F il SemadD FE K B R ik, S % SCHR [ 7 ] FH R 95
GenBank TR IE Y Semad D BT ER T 4% 31 SemadD
FER B YFA : B8 5'-TGTCTGTGGAGTAT-
GAGTTTGTGTT-3', F i 5|91k 3'-GGGTGTAGTTCA-
CATCTTTCTTGAT-5', 724 F- BHKJiE 552 bp, A5 14
B-actin LK 51975 : LiE5 148 5'-CCAAGGC-
CAACCGCGAGAAGATGAC-3', I 5|9k 3'-AGG-
TACATGTGTGCCGCCAGAC-S', ¥ F R K & h
587 bp,PCR 5| ¥y ihi# B A= ) TAE (_Bi) ARRA
Al TS P A S IR B BE IR L Uk , YLN-2000 #E
JBE AR ST R G2, W 2 4% 2 AR M WO BE , B 2%
I E 10 %

1.4 Western blot 1 il % ZH 4 ffl Fh SemadD F H
Rk WCREYL 72 b JE & AN, U e DTTE
] %€ ( radioimmunoprecipitation assay, RIPA ) Z4 f# 5
Wtk £ 2H 40 i /Y LA B, — 5 Al iR ( bicinchoninic
acid, BCA) :5E S Ko HUS0 g AT
[ 3 BR 10% + ZH6 H i 1R B4 - 5 7N 94 Tk i o5 Mt
LUK 0 B W 0 2 1 e 7 2 SR O — IR & 0 0
FHBT 5 53 %0 5% W AR 2R W 01, 3 A 1 e
1 000 #BE(1) Semad D Z v, 1+ 1 000 i B
B-actin $T {4, Tris-Hel 22 vh ¥ 3 Uk 3 X, B K
10 min 4 “CyKFE NFE R & 54, I H AR 3o
SAALPIBEPRICH P E 1 h, M e AL RO
W JER , Image-Pro-Plus BT /07 2571 KA.
1.5 [ HRAEE & B EE ( methyl thiazolyl tetrazoli-
um, MTT) JE4& MR 2 f5 A FR BR 9% 20 B B 3 58 400 )
B IS ANECE KIAA, #% 5L 2 000 4T
96 LA, B FLANA 100 WL 557 3k, 40 i il & ik
80% ~90% i}, HEA T ALY T Yt FiE 2 100 nmol - 17",
WK A HETRT 4 b, BEALIA MTT ¥ 20 wl, 482255 5%
4 h 5 FREFRI, BAUMA SR 150 pL, =ik
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TR 10 min, B FHEEARAE 570 nm BT #5 I
LIS 12 24 48 .72 .96 h 40 it i WO BE(E , B 4H
THEC3 SL, BOPSAME, DS INiG i) RPIM 1640 %8
FIRE 3 s TN 6 8 20 i 7E 0,24 .48 .72,
96 h HyWICEEMH , Ifesi A K th 4 K .

1.6 fRSMER SEI0 46 A B PR 2 40 BT 7 6
WAL Y 72 h (A, R Transwell | REZ
(] R UE LR R B4R 8 wm, DB M A AL 5 %
10* />, B2 3% 12 h, 100 1556455 T 115044 4 Transwell
/NE EE A DR R T =T A A gL . REALTT
05 ALEF A B EL, O3 . Transwell /)
T E AR E i DB MR T T ) A A R R e
LT FERE ST o

1.7 XVIR1EE L5046 A B B 2 40 BT 7 6t
WHEAS L5 Y 48 h (AN, AL 1 x10° L™ 4 ifad
FhF 6 FLIF SRR, 4R 2557 24 h, 4l iRl & 153 80%
B, SR 200 WL 46K 7E 6 FLAR &I 3 25174k, ik
PFRERZ PRV 2 IR X BREIT A BT 4, Ak 2l 57
24 h 5 BIE WG T AR S 0 h F148 h i
R AR ERIE L. R Image-Pro-Plus #1473
BT R0 5 B2, AR AG 52 28 5 40 i 1 46 ) 12 % g
J1o RIREE (%) = (0 h RIJETESEE —48 h WPIRTE
JE)/0 h RIJESERE . S E A 3 K,

1.8 f&45p HUVEC /INER R SL06  YSo4E 45 4l it e
72 h BN R AR A AT, TR 4°C i R R,
TEF 1) 96 fLAR H B ALINA 50 pL KL ffie,37 C
% F 45 min, HUVEC £ JR& FBHHE AL 1T, T4
HUVEC ¥ 0 5 x 10° L' ZE45 L4 A 20 pL
HUVEC BB 45, Z Je L 7l i A
YR W 20 WL, B E 12 h J5 8T AR IR,
BEFLIL 3 BRSO NE T

1.9 Seit=fabsE )i ] SPSS 17.0 b 47481t
G3HT e THERBORI IR £ AR 2E (2 £5) R, U]
SR IS AR AR ¢ K365 P < 0. 05 22 R Giit

2 #R

2.1 siRNA 33 ABRARFE A of SemadD mRNA F1
SemadD EARIZH M 4% ¢ SemadD-siRNA
48 h J7 % Y siRNA 20 | BH PR B4 s 1 ) R4
NIRRT Semad D mRNA [ AH X} 34 & 73 51
7 0.535 £0.008 .1.277 £0.921 .1.297 £0. 010, %%

Yy siRNA 41 A RIS Semad D mRNA A5 &
R BT R B s Ao B, 2 R A 5
T2 (P <0.05) 5 B3 BE 2N Ji i 9 40 i Hp
Sema4D mRNA (A%} ik 7 525 A X IR i 25
SIGIT L (P >0.05), Western blot £ il %
Yt SemadD-siRNA 72 h J5 SemadD 5 [ 76 i /15 g8 20
Mo RGE A5 R R, B s siRNA 21 | B M xT B4
2SI BRAL BRI AN Semad D 25 A X 5
KA RIR 2.21 £0.30.3.45 £0.25 .3.28 +0. 30,
F2 gt siRNA 20 \JEIRJE A0 b Semad D £ FHKF ik
FART RS AL 2 (X R, 2R A SR
(P <0.05) ; AT B ZH BRI 9 40 i ' Semad D
FBHK PSS AN BHARKZER LG ¥E XL
(P>0.05)(E 1),

1 2 3

B-actin

L 5G4 siRNA 20 ;2. B HEXS HRZH ;3 . 25 UG RR

E1 Westerm blot # il siRNA Xt A fE P& 40 ffl &b SemadD
E4=E ey EA )

Fig.1 Effect of siRNA on the expression of Sema4D pro-
tein detected by Western blot

2.2 siRNA 3t NFRBRIEMAILEAE N ORI 25
I 1o et siRNA 255052 48 72,96 h A\Jp
IR 240 P A T R N R T R X B2 R s )
WA, ZSA ST (P <0.05) s BIPEX B4
i e 2 ) A R R 5 s R B U S O
HEE (P >0.05)

2.3 siRNA 3t NFRBRBHAEBAENHIRN  Tr-
answell JERSSLHR 45 7, 56 ¢ siRNA 41 B 1L XS
HEZH 125 11 0] BR 2 2 JE 400 1 A %503 531 o 96. 00 =
5.90.145.00 +7.60,137.00 +9. 60; 5% Yt siRNA 4
2 MR S50 MG B S B ZE R S R IR
ERAGIFE (P <0.05) ; WIE 2A, 41 g kIR
152 Seun 2 R R, 55 Y siRNA 41| BA 1 % BE 41 An
25 0 BRI IR A8 52 A 73 5] O (40. 16 £3.60) %
(66.12 +4.70)% . (70.01 +5.01)% , $ 4t siRNA
ARG 5 A KT T 1 0 B2 0 2s 0 IR
ZEF A G E (P <0.05) s WK 2B,
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&1 siRNA 3t A Bk B IE 20 RS 5E 6E 1 B 200

Tab.1 Effect of siRNA on the proliferation of human pancreatic cancer cell (¥ xs)
% S e
it JOL
0h 24 h 48 h 72 h 96 h
Ly siRNA 2H 0.503 +0.033 0.855 +0.037 1.094 +0.029* 1.125 +0.501* 1.247 +0.039*
[T % R 21 0.508 +0. 029 0.860 +0.045 1.212 £0.029 1.411 0. 041 1.780 £0.033
= poyiEE] 0.490 +0. 040 0.871 +£0.031 1.220 £0.043 1.390 £0.037 1.790 £0.041
T S EAPEXS FREH A0S X BREH L P < 0. 05,
| 2 3 1 2 3
. 0Oh
’.
: 48 h

A

A :Transwell TR S5 B QAR B R 9256, 1. 4594 siRNA 21 ;2 . BRI BRAL ;3 . 25 AT IR .

2 siRNA 3t fE IR MR E R 68 ST B9 2200

Fig.2 Effect of siRNA on the migration of human pancreatic cancer cell

2.4 siRNA X3{&5F HUVEC /NERR BRI 5%
e siRNA 24 | BHPEXT BE 20 F1 25 6 BR 20 1M 45 TE R

A HEYe siRNA 415 B: (AP BRAL; C .28 X IR AL,

3 %54 SemadD-siRNA 53tk sh HUVEC /NE B B340

F 25029 0.50 £0.02.,1.45 0. 60 ,1.37 £0.52, 41
A L 22 A G # R (P <0.05) (1 3) .

Fig.3 Effect of transfection of Sema4D-siRNA on the formation of HUVEC tubules in vitro

3 g

TP R B B, R AR, By R AR R RS, TR
DIBR A, S 22, © O fa 5 N MR Y g vh
ZE” o B BRI HOR B R JE, oy 7 G T
A BRI RRS TR R A B . YRR BRR
FEIRIT I AN R R R AL (B SRS TR A 2%
T S it — IR AR R H A R R BILR , T A T
BEIAIRYT o RNA TP HARAE Sy — by B2 4 e 1
BRITBR 5 s ) iz T, AR WE 98 LUK 2% 65 100 siR-
NA {5 sy 2 % JR B 1 i, 41 ) Semad D 7 N JBR iR I8
AP Ik, 55 YL J5 48 h SemadD mRNA ik
B R, Y% SemadD-siRNA 72 h 5, SemadD &
FARW T B HIRCR I

A SCHRARIE , Semad D 5 22 AR -Bl 455 )5,
WS /Ny =W IR S 45 & 8 U A Y (Rat sar-

coma, Ras) [ [AIJHFE N KR A-Ras, FEUH 2270 R
AR ORI 22 TR 7 2 R 2R 1 e 1 TR AL
AT HE 3 e J 88 40 ML (4R 22 3 o Semadt D 1) 3%
L5 IR 3 3] R L A AR KR PR A R A AR A
AR o ABRFARIRERY, R RNA FHHA
A AR T Semad D (YK, TR AR AN 2 1
M TS RE )] R

A WFFUEY] , Semad D 1E17 22 Jifd b i #6551
I HLik RE 38 i HE 52 1k i 28 A R-BL i 1 45 2R
JIC o TS VARRE A A K R R A AT A I AT
FUiIRR A R T 118 R OMI B TR P4 i B I 2R ok 4
ARFAH IO 9 L RO B R o S 48, DAL IK , 3003 0 1 2
TS AR IR YT IR 10 R s o I A A B
TR R AR S R i B R A 2 R, Se-
mad D ZRIK-5 [ N K AN R A% A Bk 10T A
K AT H AR, SR AT RNA 4 A
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o L5 1 L, T X B AHLS 4 0B 2 ey L) PROLER.GLARER BUIR 5, A S SematD AFFLIRAT MDA
K ¥ > AT 2 iR A B 9 ks

Semad D [ 25 3 J55 . W J I R0 15 T ik BE ) W 6 i?:i;iﬂliﬂjjﬁf%H’Ja/ﬂm[JJ. o AR A PR T R

TFE [7] XU X D,YANG L,ZHENG LY et al. Suberoylanilide hydroxamic
25 LT IR, Semad D [ 3% 3K 75 J Jif g8 20 ifL 1 34 acid, an inhibitor of histone deacetylase, suppresses vasculogenic
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