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The Promoting Effect of Vascular Endothelial Growth Factor on the Genera-
tion of CD34" Cells from Mouse Embryonic Stem Cells

LI Fu, SHEN Bai-jun, LIU Xing-xia, HOU Huai-shui, SHI Qing, MA Xiu-feng ( Department of Cryomedicine,
Qilu Hospital, ShanDong University, Ji'nan 250012, China )

[ Abstract ] Objective: To study the promoting effect of vascular endothelial growth factor ( VEGF ) on the generation of
CD34 " cells from mouse embryonic stem celll ESC ) in vitro. Methods: ES-D3 cells were allowed to grow on mouse fetal
fibroblast feeder layer to form embryoid bodies( EB ), then EB cells were transferred into medium supplemented with dif-
ferent concentration of VEGF and VEGF + SCF for 1 week. Six groups were designed , i.e. VEGF 5 pug/L, VEGF 10
pg/L, VEGF 20 pg/L, VEGF 5 png/L + SCF, VEGF 10 pg/L + SCF and VEGF 20 pg/L + SCF. The group of spontane-
ous differentiation without cytokine( s ) was served as control. The expression of CD34 mRNA was detected by RT-PCR.

The content of CD34 " cells in each group was measured by flow cytometry. The cells derived from ESC were incubated in
semisolid methycellulose cultures. The numbers of total colony-forming units in culture( CFU-C ) were counted by reverse
microscope. Results: ES-D3 grew and formed EBs at day 4. VEGF gave the stimulatory effects on the expression of CD34
mRNA, the generation of CD34 " cells and CFU-C in EB as a single factor . The effects of VEGF + SCF were the most ef-
fective in the experimental groups according to the percent of CD34 * cells and the numbers of hematopoietic colonies. The
most highest inducing efficacy were achieved when VEGF 20 pg/L or VEGF 10 pg/L combined with SCF were used. Con-
clusion: VEGF can promote the differentiation of ESC into CD34 * cells in vitro. The strongest effects were achieved when
VEGF was used in combination with SCF.
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FH LB ESC /Y 86175 5 43 A6 AT BB AR flk-1 B A&,
flk-1-2 1% N 2 A= K R F( vascular endothelial growth
factor, VEGF ) 3Z k= —, H It VEGF X} ESC /55 i
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1.1 4R 3 R

ES-D3 2 2 11 v R} 2% BE 1 6 40 it A ) 2 o
GERT 5 B/ BUH LU 2R R 2% S 56 Bl ) vp o 2 A5 ES
%5 57 . DMEM( #2585 % 5 4 500 mg/L, Gibeo
ZNE]DD A 20% JiR 4R 135 ( Hyclone 23 &) ) (1% AE 2675
FFEMR 0. 1 mmol/L 2-3% 3 Z E( 2-ME ) .2 mmol/L &
AWM T ER BEHE R 100 U/ml; BRUILE N B2 4 K
KlF-( VEGF )FI LT 41 i IF F-( SCF )XW [ Pepro Tech
Ec Ltd 28 5] ; 5B R 9 6 R ( FITC )FRic 19 K BT/
FL CD34 P FEFEHT AR N 9E [E Pharmingen J it ; Trizol i
FI H Gibeo /A F] s RT-PCR 35 & W H Promega 2 7 ;
1P LA T A T RS ) A s 7 A 9 36 i #H
0 AR 75 1 TR L4310, 9% W SELT 4E 5 ,30% JiR 2 i
H,1% 4 M3 F & EH,0. 1 mmol/L 2-3% %k 2 %, 2
mmol/L L-ZA & WM ,50 mg/L rSCF,20 wg/L rGM-CSF,
20 pwe/L 1IL-3,20 pe/L 116,20 pe/L rG-CSF,3 U/ml
rEpo )4 B StemCell Tech 237 o
1.2 JEAC/N R HG BCET 2 41 it PMEF )il £ &% ES-D3
M T

JURFE ES-D3 41 Ml ) K 43 AL AR ZS , ES-D3 4ERR7E
2oy N Z-C AL (10 mg/L,37°C 2 h)H/NE Y
PMEF L.
1.3 4RI Embryoid body, EB)RIE

0.25% JHEE I E-EDTA 14 7E PMEF I Al & ik
AR ES el BN AL, SR 5 7E T PMEF (1 ESC 55
FERT IR AV R 10°/ml, #E 37°C ,5% CO,, 1t
FNERE N R IR 4 d, FE 8 B 1 fle T ouige .
1.4 &l 20 M5 o e B TR R &

P52 2R K LI IR 40 i 28 R -EDTA W16
WST i) B B A0 B . S5 4H : VEGF 5 pg/L 4,
VEGF 10 pg/L 41, VEGF 20 wg/L 41, VEGF 5 pg/L +

SCF 4, VEGF 10 pg/L + SCF 4, VEGF 20 pg/L + SCF
2. SCF ¥RJE 100 e/ L, [a] B35 AN Jin 44 i PR 5 1) X6 B
4., BERAIMHEE 1 x 10°/ml, 7E 37°C , {0 ANE
T.5% COSEFFTIFHERIEFR 1 .

1.5 RT-PCR ¥zl CD34 mRNA

R ERES 1R B4 4 40 % B RNA, F RT-
PCR ;] CD34 mRNA f ik, PCR "3 5| ¥ ¥ 4.
CD34 FiiE514:5'-TGGAATCCGAGAAGTGAGG-3", T ijif
519 :5'-GGAAATAACCAGTGGTGC-3' , ¥ 14 Fr BE K iy
398 bp;B-actin:5’-ATGGATGACGATATCGCT-3" il 5'-AT-
GAGGTAGTCTGTCAGGT-3',## i Br 2R 569 bp.
1.6 JxC4n AR CD34 * 21 i

¥ FH 32 [E Becton Dickinson 2 7] FACScan %37 70
AMAAS, A8 B G RE DO AR IC L A 1 x 10° 40
ML25 T HTA 20 pl, 37°C RGN 20 min, A CellQuest-
Plot ZX 43 HrAE A rh b 12 BH 4 0 i 7 436
1.7 3 A A0 4 7 15 %

SR PR B 2 282 R85 3595 8 2 x 10° NS
B384 41 EB ML RN ZE Methocult " GF4435 1%
FRFEp BAL1 ml, B3 £L,37°C KBS 5% CO,
KAFNREE (IR A R R 14 d, BB B0 NIk
SEIETE B A B U total colony-forming units in culture,
CFU-C)HRI%H .

1.8 Siil=absg

BRI E + bR 25 (v = 5 )Fon, I EEAR I 5
SR ¢ K55 . BT 43 i PR 2405k T SPSS10. 0 4t
LI ¢LoN
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2.1 HURIRAIE L

ES-D3 7£ PMEF [ 3458 AE %, 2 5 R A K i 2
W, R AN, A ECECILE 1), THARE B ESC 32
BEFE L BRFRIZG 4 d TR RGUIRIR, A R | 2 Bk A
KCWE2),

Bl 1 ES#fa7E PMEF ERREITZRE 20 x )
Fig.1 Colony of ES cells on a feeder layer of PMEF( 20 x )

2.2 CD34 mRNA 15 fy# i
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KAL) ESC K H A& o fexd BZH A 3k CD34
mRNA , EB 21 ffd K 4% 52 56 20 w] A5 9 %] CD34 mRNA #Y
Fik, Hi L VEGF 10 pg/L + SCF ZHF1 VEGF 20 pg/L
+SCF 21k fenim( WLIE 3 ).

2 EHRE 4 REBHMBEMA( 20 x )
Fig.2 Formation of the embryoid bodies
at fourth day after culture

El3 CD34 mRNA RiZKNHILER
Fig.3 The expression of CD34 mRNA in each group
M: Marker; 0:B-actin; 1: Undifferentiated ES cells; 2: EB
cells; 3: VEGF 20 pg/L group; 4: VEGF 10 pg/L group;
5:VEGF 5 pg/L group; 6: VEGF 5 pg/L + SCF group;
7: VEGF 10 pg/L + SCF group; 8: VEGF 20 pg/L +
SCF group; 9: Control group

2.3 CD34 " 21 ro A6l

EB 20T 44 I CD34 19335, A1 VEGF, BE%
JitH VEGF B350 5 35 50, i75 5 28 iy CD34 * 4i ff th A
R, [RIEA R SCF U m B f2 3% Jin D34 " 41 i
¥, HA LA VEGF 20 pg/L + SCF 411 VEGF 10 pg/L +
SCF 41 CD34 " 4fiJifd & 43 B = , 1 A0 PR 9 % IR 2
WPLPAM AR CD34 " 4 W 1,84),
2.4 W mALAN A R R

R CFU-C B H B A WL 2 ),

3 %W i

ESC 2 I T B 1 BRI 240 o 0 75 B R 404k 1o 4
i, B HA &R AL BE . AF ESC 1] 4%
ol A4t B 53 A AU 5 A5 Y v i) o 240 S ) A ) 35 S
A e PRAR (R AR | b J2 G B 2 1) — P A g 2 A
H AT N AR 0 5 756 5 ESC I i IRk, 115 5
FUUMR AR A RS 10 440 16, A A 28 o DU AR B B T 3
%S ESC A s mani . — RFIBIE R, ESC

F1 &4 CD34" HRAELE x £5)
Tab.1 Comparision of the percentages of

CD34 " cell in each group

Percentages of CD34 * cell( % )

Groups

/2 x 10 cells
Control 0.38 £0.10
EB cells 3.15+0.56
VEGF 5 pg/L 3.22+£0.70
VEGF 10 pg/L 4.03 +0.44
VEGF 20 pg/L 4.22 +0.85
VEGF 5 pg/L +SCF 6.34+1.27°
VEGF 10 pg/L + SCF 9.54+£0.80°4

VEGF 20 pg/L + SCF 10.39 +1.35*4

P <0.01, compared with the control group; A P <0.05,
compared with the group of EB, VEGF 5 pg/L and VEGF
10 pg/L; * P<0.05, compared with the group of VEGF
5 ng/L+SCF; A P<0.01, compared with the group of
EB, VEGF 5 pg/L, VEGF 10 pg/L and VEGF 20 pg/L

%2 &4 CFU-C HBEMLEE xxs)
Tab.2 Comparision of the numbers of CFU-C in each group

Groups Numbers of CFU-C/2 x 10’ cells
Control 0
EB cells 17.33 £12.74
VEGF 5 pg/L 20.67 £8.30
VEGF 10 pg/L 29.00 +11.79
VEGF 20 pg/L 37.00 £15.87~

VEGF 5 pg/L + SCF 54.33 £ 16. 56"

VEGF 10 pg/L + SCF 112.67 £37.09"4

VEGF 20 pg/L +SCF 121.00 +51.50" 4

A P <0.05,compared with the group of EB and VEGF 5 pg/L;
#P <0.05, compared with the group of EB, VEGF 5 pg/L and
VEGF10 pg/L; % P <0.05, compared with the group of VEGF
5 pg/L + SCF and VEGF 20 pg/L; A P <0.01, compared
with the group of EB, VEGF 5 pg/L and VEGF 10 pg/L

TEAAGIMET 53 A 1 22 A1 L 200 D 25 4 M0 9 B 0, 4 M P
X ESC 1) AN [R) 240 il 2 59 Ak — i AT PR T . 40
PRl i 5 W5 5 1 A 3 T2 AR5 5 T A 5 240
A7 2 A, AN [ £ 40 0 DY S i TR 1 2 2 il
S A T 1, AR PR 6 i 38 PV S A
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AUARNEIN T Rk A O . I AR SR T 5T A BL, VEGF X

ESC 1 3 AN I A9 2 7 AT R A PR ST

E4 CD34' RN ABEARKENLER
Fig.4 Result of flow cytometry analysis of CD34* antigen on the cells
A: EB cells 3.17% ; B: VEGF5 pg/L group 3.25% ; C: VEGF 10 pg/L group 4.00% ;
D:VEGF 20 wg/L group 4.20% ; E:VEGF 5 ng/L + SCF group 6.31% ;F:VEGF 10 pg/L
+ SCF group 9.96% ;G:VEGF 20 pg/L + SCF group 10.25% ;H:control 0.31%

ARSI SR e ESC B BB A, T35 3 P00 44
A B LA B, 3 5 RT-PCR 37 2 20 i S ) 32 1f
T/ AL M B S 0 CD34 , F %175 5 A 10 4 A
7 1% M AL A0 B S 5% 9%, UE S ESC 7 ML A5 14 F AT i) s
IfiL 20 434k , 6 WA T 2 57,19 VEGF 8{ VEGF + SCF i %
SR 25T ESC A Y 41 i 5 1 i/ A 41

SCES A T ANFE =AY VEGE S ) B A SCF
X} ESC AR CD34 " A i 52, 25 5 78 VEGF /9 H
wXTIE S ESC A= h CD34 " 4l A5 — & iU, A
T ST R 2R 05 S A6 B0 20 P RG] CD34 mRNA
eIk, i A0 L ASCR I ) e BB %5 VEGF ¥ B (1) 3%
i, HE A D34 41 B BE 1 AT BT RS N, (R E04K T
VEGF Bt4 SCF M5 SRR . 5 LA N, VEGF 1A
SCF W L1755 A b i) 40 i A & 1 42 7% 1) R ) I
% T VEGF B4 . JuHJE VEGF 10 wg/L + SCF 418
VEGF 20 pg/L + SCF 4, JCit & CD34 * 4 i i1 Lu ], i
e v I AR AN i TR P RE D M s T e A4
X8I I FP I BE A VEGE BXA SCF H i 431k i &R

ARIHAIE S VEGF 5 VEGF + SCF ] DL{E # ESC
Az i CD34 " 2, SR (A SIF 5 3 10T 40 M 1) K R
T ESC A= B i1/ AH 40 i L S g0 Bl
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