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Culture and identification of endothelial progenitor cells from cord blood with
CD133 immunomagnetic sorting

ZHANG Jun-xia, LI Rui, ZHAO Peng, SHI Lei, CHENG Zi-hao, YOU Yong-ping *, FU Zhen ( Department of Neurosur-
gery, the First Hospital Affiliated to Nanjing Medical University, Nanjing 210029, China )

[ Abstract ] Objective: To establish a method for isolating and culturing endothelial progenitor cells( EPCs ), which
have high potential of proliferation, migration and angiogenesis, from cord blood. Methods: CD133 " cells were selected
from fresh cord blood mononuclear cells by magnetic activated cell sorting system ( MACS ), and were cultured in EGM-
2MV medium. EPCs were identified by examining the morphology, cell markers and functions. And the EPCs were com-
pared with human umbilical vein endothelial cells ( HUVECs ). Results: On the 7" day, the adherent cells exhibited the

" day, the colonies were expanded, confluenced and displayed a typical “cobblestone” mor-

small colonies; and on the 21
phology. On the 14" day, 90% attached cells took up Dil-ac-LDL, and bound FITC-UEA-1 ( double positive fluores-
cence ). The cell markers of CD133 and CD34 decreased from 86.04% to 2.96% and 90.88% to 2.99% , respectively,
while CD31 increased from 1.12% to 99.88% . Compared with HUVECS, EPCs had more potent potential of prolifera-
tion, migration and angiogenesis( P <0.05 ). Conclusion: CD133 * MACS can be used to isolate EPCs, with high capac-
ity of proliferation, angiogenesis and migration, from cord blood mononuclear cells.
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FBS .hEGF . VEGF . hFGF-B . R3-IGF-1, J § F Cam-
brex A Ao AWk T 40 43 B A T R EEE A
F), CD133 Gy i3k 5y B0 & \MACS #1533k &=
4t .PE-CD133 #JIl4 B T Miltenyi Biotec 2 &, FITC-
UEA-1 BH Y08 [ T Sigma A ), P4 5428 1 .
OF o B e R MR AN A AR B R & A F
Chemicon A &), Dil-ac-LDL 4 H T Invitrogen N,
Transwell 14 H F Costar 2 A, Matrigel 4 H F BD
PharMingen /A ], FITC-CD34 . FITC-CD31 #J1) { T
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FERBEE B, 2 WOARARAS I I AR A .
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FOR) 100 pl FT CD133 ffE Bk 100 pl 1R57,4 °C
B E 30 min, 18 ik MACS Bk 4> 85 #E, 3K B
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Y PR IR T . 5% CO, Rl W%
95% 37 CIEEIEFAAEF. 3 d FE KR, 7%
A AR RE A R A R, R R R, 2 d
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B S
1.4 mpatdmirEie
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FE o YIAER Dil-ac-LDI( 10 pg/ml ) A4 55 370 H ik
JEWEE 4 h, SR LA 4% g P EE [ 72 10 min, PBS
WV J5 N FITC-UEA-1( 10 pg/ml ) G F 1
min, PBS VRIS AE L IR AR 0 e T g .
1.4.2 w20 A SRl
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JAE K R
1.5.2 RSN AE & R S2 8 W FHEF 48 BRI
A1 A A B AT RSN A A S . 96 LR
FEMAERFLAR AN 30 Wl ALF4EE AR5 20 wl R
fitf , 569,37 °C 30 min BUEENE; INA 5 x 107 4 e
W EPCs 8¢ HUVECs )35 F5 1 5 ; K BR B 57 W, KK
J30 wl NLF4EE RS 20 wl BE i, S&27, 1 100
wl BT, 24 ho SR AR I A A A, B AL 1R R 3
MEFC x200 )T MR H . SLHHEE 3 K.
1.5.3 fRAMEF L W H 24 FLTAT Matrigel Y
Transwell( L4288 pum TIRSINER IS . 2y 200
wl % EPCs 8 HUVECs % EBM( 1 x 10°/ml ); F =
J EGM-2 MV 5350, 37 °C 4535 24 h ¥ 3/t
0 PR AR A 8 2, T, e a, F R x 200 ), it
o, BRI 560 nm JGCEEEE D, LHHEK 3 K.
1.6 %itsam
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M52 CD133 " BN 40, S FDE , 345 Ak
T e 3 d JE s 23 MG RELN I, WT DL/ 5 0 4 Jif
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e e N I ey S S G A N

1 CD133" MR EIEFRM BRI EFLE ( x40)
Fig.1 Morphology changes of CD133" cells
at different culture stages ( x40 )
A: Cultured for 7 d;B: Cultured for 14 d;
C: Cultured for 21 d
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J6 ) FITC-UEA-1( Zr 56 )BT & 2 ).
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2 WHEBHERN CD133* 41H Dil-ac-LDL
#0 FITC-UEA-1 HIRIA( %200 )
Fig.2 Expression of Dil-ac-LDL, FITC-UEA-1 on
CD133 " cells as detected by immunofluorescence ( x200 )
A: Dil-ac-LDL;B: FITC-UEA-1;C: Merge
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64 A fd 64
&
[ V 2 ] il I 1 ¥ AU 1 3 3 s
LS A S VR (Al [ £ L L (VA FLVER U LS VY S (VR U]
CDI133 D34 CD31
126) B 126 126
il il il t
LT T T e T T T O T IR T S TV R 1 e 10" 10s 1t
CDI133 CD34 CD31

3 CD133" ifRE S FRIRNX MRS
Fig. 3 Changes of cell markers on CD133*
cells as detected by FACS
A: After CD133 immunomagnetic sorting;

B: Cultured on the 14" day
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P ZAE A K £k &l 4 ) AT UL EPCs RO 345 fE
Wi T HUVECs. S50 & B, HUVEGs #5597 2
55 6 IREHZWIT 1218 , i EPCs 5533 15 AR5
$ 211 =k o N
2.5 EPCs 5 HUVECs #94k 9 fn % 4 i 6k 71

EPCs 5 HUVECs £ £F 4 8 B 1B B 45
HC3 ASBEAL LR M4 8502 R ) 2351k 35 3.8,
18.3 +1.2( P <0.05 ), EPCs JE R IS 45 s AH %t
HEE K5 )., 20 EPCs 25 49 A fE S R,
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Fig.4 Cell growth curves of EPCs and HUVECs
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Fig.5 Angiogenesis of EPCs( A )and
HUVECs ( B ) in vitro ( x200 )
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Fig.6 Migration of EPCs{ A ) and
HUVECs ( B ) in vitro( %200 )
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TR A 16 125 1 T A R o LAl 4 L % T30, B
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BN, CD133 5 CD34 ik %351 H 86. 04%
590. 88% , 1M BN B2 4R L A SR T AR ks CD31 ik
FN1.12% . 4rik)5 CD133 * AN A4 EGM-2
MV }53:Wid% 5% 14 d, ] Dil-ac-LDL* /FITC-UEA-1*
PNt M 5E , BN 20 90% 1 20 IS [] s 45 - ac-
LDL F14% 4 UEA-1, B 2 EPCs. {H I B} #Y EPCs
CD133 ,CD34 FikFM &, 1 CD31 FHHR LIt
% 99.88% . [AIIE, ABIFGE AIGFH | 45 A L 5 7%
e 3 A~ JrTH g EPCs 5 HUVECS( 103 i i Bz
YR B TNEE . SR BIR, ARSI EE IR EPCs 7E3
g S NS A R ) S T g B B B8R T HU-
VECs, 50 F Hur 25 " 51 32 106 0] EPCs, AR S2EG
Hh s, 22 R 20 A T 0 T R JBU I A% AN
W5 PT A B A A L VR T £ A 3% e B A
HYRE 0, FH EGM-2 MV 55 3% W 35 3%, A R 1% 33
tH EPCs, {HAHLL CD133 S yZe i Bk 7316 v , 4 B 4
ARRTSARR , 5 S 2 0 2T 44 400 Jif 252 , 5% o L84 8 if.
B ST TS .
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