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[Abstract] Objective To explore the effects of Notch signaling pathway and the vascular endothelial growth
factor (VEGF;s) gene on the functions of endothelial cells derived from rat bone marrow mesenchymal stem cells
(MSCs). Methods Isolated and cultivated rat hone marrow MSCs in vitro, then the cells were treated by VEGF ¢ and
basic fibroblast growth factor (bFGF) for 2 weeks to induce them to differentiate into endothelial cells. The gene of
VEGF g5 was transfected into differentiated endothelial cells to promote the functions of the cells. The receptor Notchl
and the ligand Jaggedl of the Notch signaling were detected by reverse transcription—polymerase chain reaction
(RT-PCR) before and after the transfection. vy —secretase inhibitor [-685458 was used to block Notch pathway.
Migration ability of cells was detected by scarification test. Cells were inoculated on semisolid gel to study their ability of
forming capillary—like structure. Results ~ Afier transfection, VEGF ;s mRNA could be detected on the differentiated
endothelial cells. The expression of Jagged] mRNA was up regulated (1.08 +0.01 vs. 1.01 +0.02, P<<0.01) and there
was no change in Notchl mRNA(0.60 + 0.02 vs. 0.59 + 0.01, P>0.05). The ability of migration was enhanced (number
of cells on the scratched area:46.45 +4.46 vs. 41.61 £1.42,P<0.05), and the ability of forming capillary-like
structure on semisolid gel showed no change (cells classification: 3.00 = 0.89 vs. 2.00 +0.89,P=>0.05). After the
tranfection, using the <y —secretase inhibitor L-685458 to block the Notch signaling transduction, the ablility of
migration of the differentiated endothelial cells (number of cells on the scratched area: 51.72 + 3.47 vs. 46.45 + 4.46,
P<0.05), and that of forming capillary-like structure (cells classification: 4.17 £ 0.75 vs. 3.00 + 0.89, P<<0.05), was
also further enhanced. Conclusion Transfection of the gene of VEGF,s into the differentiated endothelial cells can
reinforce the function of these cells, and when Notch signaling was blocked, this effect can be further amplified.

[Key words] Notch signaling;  Vascular endothelial growth factor; Bone mesenchymal stem cell;
Endothelial cell
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BAEE G (MHC) BRI o 2 TR v
B FhF- 40 B, 0 H R i 2 20 T AR s AN m] AR 1 4h
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SIS B 4E PR I N
1 #RE5AEZE
1.1 BRI 4 JE Y SD KB CH g RS A
B rBe sh ) S i 42 i, S5 M5 IE S : SCXK
2006-0002 ) ; K LT 40 A 53 B (1.072 g/ml, K EL
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(UMY ZEFH AR, HED) , K VEGF s AKX E A K
il bFGF (Peprotrch, 32 [§ ) ; AR F1 1145 P28 43 B i 51l
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1.4.1  pcDNA3.1-hVEGF e 5 KL 1fE 45 : pcDNA3.1-
hVEGF s FURL K AT 3 B A2 R0 T S R W7 1L
37 CREFEAHER, K H PR 58 B 2 Fh T 4 ml 5
W WE NG (LB) K FR 3,37 CHIZ 576 h,
1000 ml 53256 37 CIRPIHEFRAR . W WERI
WA 500 Wl B0, 4 CEL.O 10 min, 2 F3E,
Foe FORLAR P2 0] S BB BB Tk, IO
(AMHE,-20 CLAAFEE .

1.4.2 B AHAIAR BT % peDNA3.1-hVEGF 65 5T
B U5 WP R AR, e e it & A 0.25% B3R
FI .0.02% &, RV 2, R (EDTA ) [ B R £h 2% v i
(PBS )THALBIH AL A M 14k, % AL 2 x 10° 4> /ml
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RT-PCR 5255, #lll VEGF, ¢ 25 755 S5 1 K 20
AN Y VEGF s JE R AYA S5 N B2 4 b Y 1k
T o AR S UL 50 BREE R, RNA, PCR R,
P18 PCR VAR Z M 25 wl, 4395 DNA Taq fif§
12.5 pl, KEZEK 10.5 wl, F RS9 (e R
10 nmol/L)2 wl,cDNA 2 wl, VEGF,s F3i5 91551 .
5'-AAGGAGGAGGGCAGAATCAT-3', FinlI ¥ T
51 :5'-ATCTGCATGGTGATGTTGGA-3', ¥ H#4 =) K
INHK 226 bp, W FEF : 94 CHZEYE: 5 min; 94 C7AF
7 30s,52.5 CiE k 305,72 CHEfH 50 s, 3L 35 ME
o 4 PCR T A BEREWREE S h AT L IK , FRTK
S5O IR EC B XTI T

1.5 RT-PCR £ il 48 ffl | Notchl F1 Jaggedl %
PRSI RAL, X RBRALNAE TS N 4N, SR
MG VEGF s LR 525 N 2 4, SEie b
BRANF : DIRHUE RNA, @5 588 <DNA., GPCR
P18 . PCR MR Z M 25 wl, 439K DNA Taq M
125 wl, KEZEWK 105w, b FHEEGI92 ul,
¢DNA 2 ul, Notchl £ Wl Jz Jif #% /¥ : 94 CHiAEME
5min, #RJ5 94 CAEME 405,52.4 CiB Kk 405,72 C
FEMH 60 s, 3L 35 MEIR . Notchl LUFE5 |51
5'-GTTTGTGCAAGGATGGTGTG-3", N5 | W51 .
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SEYR ISy 4 2 A E RN AN B A R
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Notch {5510 1Y B 21400, BIAE B 4057
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AT RL RE 15 T A 40, D 5T B.C 4 (B
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A B Az B DL K B 4140 RN C 2 40
M [H) 25 S G (¥ P>0.05).
3 i it

MSCs J& 3 4F > T 40 i it 7 S ek o e 5 | N3 H
(1) — 2 HAT Z 1) ALV RE I B T4 . ARAME IR
MSCs 7£ VEGF 1 bFGF ()35 5~ 1] [m] M55 P B2 A
Yok, SRS 3 J5 0 20 B e R e T S T RE S5 T
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R 1 ARKEHITEHGE RS N B AT RS BE 1 X 20
ARSI RE I BORIS R (R £ 5)

13 FEAR ER RS (RIR B B4 & 25
# 23 UL A0 REJ) (AH 5 2%)
A 6 41.61+1.42 2.00 +0.89
BZHAIML 6 46.45 + 4.46" 3.00 = 0.89
CZHAML 6 44.61 +4.34" 3.17 +0.75"
D4 6 51.72 +3.47% 4.17 £0.75%

A AL TS RN, B A AN < B i A N R A
T(VEGF &) JEH 1 A ZHANL, C 240 < BELIT Notch {5538
BEAY A ZHAHN, D ZH AN : BHIET Notch 15 530 % 1Y B 2H 4H il ;
5 A AL, “P<0.05; 5 B 4141l H %8 ,PP<0.05; 5
CHAMILEL, “P< 0.05

105 R AT A — 2 25 5 . TR L R &R ]
R MSCs 15 55 N 40 i D R A + 0
B,

AU ATAF TR, KR MSCs [0 P4 K2 40
MES LG, 4 I Notch 15 SRR Jaggedl 4
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{5 530 G 5 0] Y SRS e N R AN R T B, 4
7 Notch {557 K B MSCs [ 14 Bz 40 i35 S5 Ak it
PR EAAREEEH . HMIRASE Notch {5545 S
Jei PR D RE A E e, A5 R R S5 P R 4
Jfl%% e VEGF 65 HE R AZ 3 9 S 4 D e, Wi
Notch 55 1 VEGF ¢ 3 PR 21 i 2y i ) 52 i LA 2%
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TEMFEA
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g5 R A AT IA I I R A LR T
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