MARAEYZZ%E Chinese Journal of Cell Biology 2005, 27: 201-205

AFEkE R ETHRRY S BERER
RS E

MEHF ELAR* B F E OB XRE 4 B
(Pl REZEMBE —ER T REFFRFL, T-HM510120)

KA

BE  ATHARSKAAR T@EMSCO#RITLBIRFAR LA FHFRET. XARE
B i AR SRATAN ARG AT A (WUVMSC2) 3t Lt 4TR s E k. HAFMRR L4 A
K &K; AR KR FLEFEOTZ @SR G R E e is s e st ), AX@meARKE
W 4w e R @ A47EH CD54. CD105. CD29. CD166. CD44. CD31. CD34. CD49. CD106 ¥ & iA
B, RZWMIHSABRTY RRAHH, TEREAAXRRGVWEFRF., EXRERHFESHT, &
40 BT 29~ 61 A gm e Ao S B 4 e 4%, hUVMSC2 fmfie & & & A CDS54. CD105. CD29. CD166.
CD44 ¥ 18 fi ta o5 o F, R 4&iLCD31. CD34. CD49. CD106 % A & X% do 2m o A8 £ 4754 .
Z AR K AAEIE T R 498 26 h, fE#Ao bDEGF &4 TRk 3878, 5404 K EA4E38 it 9] 45
484 16 h, FFRAEEAF#HRA K ETHER AR T @i, XA FEHLETR S KFE
AR AR GG A R S B 8] T emfe.. hUVMSC218] 5 - ta o B A &) B B em fe A sV dm e Ak
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/8] 78 5t T4 i (mesenchymal stem cell, MSC) 7]
MBS LI FFAE. B8E. JERT S MALRE,
R—HZERAK, TURESMARNET. KE.
WA 1% WLBE. BB R A 55 oT 40 M3 58 o 410
HF MSC EFZmaiae ), fEEmBE s
TFEHAGNLTHAKRBE, A TRETAEEEHE
EMMAE, fJREFEERTZMHARNKE,
MRS AN . IEAKRN B, MSC kg
A, HilEERMNGHEHRE. EXRETHEEN
MSC 34k bt 3 A 6% B 38 n 2 40 B £ 2 RS AT
SRR, FAh 5 AT AN A L B SR
MSC BRF—EME, HMSC 7EE A 50 L
) 5 A L R B AR FE LS, R HRIT MSC
REGET S GERRFM R o LI AV 5
M, AW M AT ER K (umbilical cord vein, UV)43
S E RS MSC, HHITRE®. i
MEEMRAEMENSENFRIUEE. ATHRS
18] 434k Fe MSCARR 18 3 I ATL A 78 22 I R . F MSC
BET B A Rl SR VR A0 A B R . '

1 #FnA=%
1.1 ##

111 ARF#RR e IR Tow &AM T 0B3RS 3

BIFER T 400, Briehk,; RBAM: BWHAR: HIIL

B2 BRSNS ®, B’ T PBS & IR
AT B 7R K
1.1.2 KA fdett M199 ¥557% . bFGF.
Glutamax-I. III # %R ESIIM B Gibco BRL A F];
G 4F 3% 4 H Hyclone A &]; 6 FLEL 12 FLA1 MBS 57
R A NUNC ~H]; B- HiBime. #HERL. b
KA. PIRILER. 3- R T HE-1- FERGEW. M
4L 0. B EWMA Sigma AF]; MA4BAHE
PE-CD54 (ICAM-1). FITC-CD105(Endoglin). PE-
CD29(B3- #EE H). FITC-CD166(ALCAM).
FITC-CD44 (HCAM). FITC-CD31(PECAM-1). PE-
CD34. PE-CD49(a4- #EEH). PE-CD106
(VCAM-1)3¥¥) B Pharmingen A 7); SH&ER T
vWF Fif4) B Sigma A A] .
1.2 FH*
1.2.1 F#BMSC #ya B3N, BEFARASL
A B 40 %98 K AR R vWE o o 37 B HXAS HIIBF
WRoVEERE MGG, ERFERIKESEIL MR 2
g/L KEEEH, BT 37 CKBERZRERES, ul
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10~15 min B§FEIRIS MMM AN 400, WoakE
SKH N R4 i 57 2 (DMEM & 15%FBS. 5 ng/ml
VEGF X 4 ng/ml bFGF)$%5%. IR 5 IR IR B
JHAL 10 min EWEA M E.OMRS, B TRESHE
BRI B SR R, DAM199 8595300 15% R4k I
&+ 4 ng/ml bFGF. 2 mmol/L Glutamax-I ¥53%,
MM KRS GRS ERY RIFHRF. HEDME
TS AR G 4 R 5% e G kA I 4 A
VWF RiktEi. BWAWT: FEEMBEHLKLE
BEfE, —PEMFEMFESF 10 min, HEEED
HHLN vWF —31 37 "CIEE 20 min. ¥E¥HJ50 Cy3-
IgG —#H1 37 ‘CIEE 20 min, PBS Wik /a %6 BMEE
TMEFHE,

122 @A keLess KBETRUVMSC2
(BRMER I N ARZ —H hUVMSC2 L5045
R, SRERTMHARBRLL 2 X 10° 4 /fem? )5
BT 6 fLIRW, MIXTFHERFE1IREEIRHE
e a5, BIESRMARELeHEkiigk. &
MEARBAT 3 KRR, HREBRRAEL.
1.23 ARE@RFFIMLRLT TR
hUVMSC2 A8k LA 2 X 1044/ FLiEF T48E 1 g/
L BHIRH 6 FLAl 3 5o, 40 ARG RE e BT SR 5
B E MRS F 44 L-DMEM. 0.1
pumol/L #ZE KA. 10 mmol/L B HimBE#Rg1. 0.2
mmol/L HUIRIMER, 337 AR MM MEE ST,
2514~21 R F#E RO kil BloF 40 B 55 Uil
151 . ENF Hanks ¥¥E3 K, MNEEROGRE 3~5
min, FZEYRl, PBS REKEE T WE L EENHF
. BRI F4M4 T 4 5 DLRUA B #8 MSC K AR
Jifs BT 4 40 A %o PR

124 @M @mieEEoR % E HhUVMSC2
MPLEHLL 2 X 10° A/ FLEM T4 1 gL KK 6
LA MIGFRAR, Al A A G BE 5 5% 57 5E 5k B
M FE S &R H-DMEM 56 5 mg/L JER E.
1 umol/L #hZEKFA. 0.5 mmol/L 3- T 5 -1- &
HIER . 60 pmol/L VK. EFRAWELFMa
O Ztth, VRN A 40 B A AE ALtE I . 45 41 i PBS ¥t
JG, 10% £ EHBEEE 10 min, PBS ¥Eik,
4L O Fta i Bt v 5 IN A 10 min /247, PBS
EEETUEME. FFEES&HT 93 s
BE MSC Je A\ W s 4T 4 40 i A Xof B

1.2.5 @ik @Ar &M e A X iR o4 40
ML PBS ¥ESRE, 2 AIIMA T AR E D BRILAI
#&: FITC-CD105. PE-CD29. FITC-CD31. PE-
CD49. PE-CD34. PE-CD106. FITC-CD166. FITC-
CD44. PE-CD54, E{H#H B 30 min, PBS ¥iE%K
diavik, 1% 2R FEEFE €, N BD Calibour Jit

KA 0 LR R PR R EE R, RE
IgG Ve MM FIBA YT B . 45 % A CELLQuest #/4F
A REVFEYHRISHABRE S ER.

2 R
2.1 YRR SFEMNBREKMBZSE

TERFI RS, LIRS 3 MABH, IRE R
ThEI P R 40 B R0 MSC 4y B35 5%, gk ik MSC 7
R#74 5 hUVMSC1. hUVMSC2. hUVMSC3, H
F hUVMSC2 AKiEHTF S —, LT
B BiZAME . hUVMSC2 40 s A B AR 1 IRAEAS
ERRREAK, ARSI —IREE LA 4%
(B 1), [E5 5 B8 R ER K P9 5 40 B A e T B
FHE(E 1b). S g 25 5 0 P 5 40 A 5 PH 4
ik vWFE MRPUR(E 1c), T MSC NAFE L vWE,
$ER1Z MSC HiSE AR B . hUVMSC2 25 3 4R
LA 2 X 10° A fom? 300 T 6 FLEEFRIRUS, 1~3 K
HERE, 4~7 RABBEEKE, 8 REEERE
HNFER. FEEARRERE M, MEEKEE
T BB, TS K HAN M B A RS 3G T (] 2928 25
ho ¥5/04 ng/ml bFGF 4 R F 44 T % 41 ALl 2
X 10° A fem? HFpF 6 LR+, AR KEE IR,
HIREHAIBHAEKL, % 6~7 RA[KH, £K
ek W2,
2.2 [FERlkMSC R BHEMIESHLER

TEHLZERNA . B H MBS ER 4 X LR I BR i 1 A
T, 2972 H 5 TMEE] hUVMSC b R I8 i g
AP ST E L. B BT &R Bk RIER MSC £15%
RIEH RO TN MR YTE I A R (E
3a. E3b), BTAI ARt m AR BT %
MpERALENAMNE 3c).
2.3 EAERFMAIZES S

fE= ¥ DMEM. RS ER. HEXRME3-FT
E-1-FREEREESLNT, HRAWEYNE
MM PTHE AT O Jeth, 32~ K BB 5r 40 35 1) s i 4
Musrtb. Relidefat el WARR MR ERat. Kda
JE#E MSC FHIEXT IR, & 4b S i E# ik MSC [a) fig iy
MHorih, AMEART, HEEF. BicHA
W BG RCET 4E 40 A B P R, A LR U 4 B A
2.4 AR ARE R LR

WA AR S REKHE 5), hUVMSC FH
HFiX CD54. CD105. CD29. CD166. CD44
LMAFM T, BRI 40 fL(CD34) B
FEHM(CD31. CD106. CD4Y)&krEW. RH4
25 1 J5F i Bk P9 B2 41 3R 38 CDS4. CD31. CD105.
CD29. CD166. CD44, AR%ik CD34. CD106.
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CD34. CD106(VCAM-1). CD49(04- BELE )%
& M40 MO B P Rz il B AR B . [R) 25 40 8 O BT i ik 9
FA N FIA CD54,. CD31. CD105. CD29.
CD166. CD44, AKX CD34. CD106. CD49
HENF. SERIRIZMSC 5P 5z 40 B SE AN B 40 A
BEAR, HpRswmpRmsns 7w B3- BKEH.
ALCAM. ICAM-1 5%kt 45> 7% MSC 40 Mo 7E 44 Py
AVFEIDREREEF VLR EEZE X, X MSC a0

MSC, FHiFsEi% MSC(hUVMSC2)41 il B % 14y
WEETT. BRI T RES 4 MSC B R A S
Bz —, B MSC & 85 /D1 X L3Rk 15 s PR R
Fo ASHIFFT R T M BT 5 I P 78 25K 43 1 5 9% MSC
A, TR im R A SE R AR Rt T K B3R E
R T MM FER.

S E ik (References)

In] 22 il 52 45 40 SR RS AT FITh BE Ak BB 4 F /K F BT [1] Baksh D er al. J Cell Mol Med, 2004, 8: 301
3'-‘{ m\{ﬁo [2] Romanov YA et al. Stem Cells, 2003, 21: 105

- N N 2 3] Rao MS et al. Mech Ageing Dev, 2001, 122: 713
A Y7 45 40 B 43 A v B L
MSC/‘% [f::] %’ﬂ’/\éﬂi}}@‘ﬁﬂf‘@ﬁb%[} E&E% [4] Mareschi K et al. Haematologica, 2001, 86: 1099

FImsERE S, MSCESHEABTERNR 24 (5] JABHE%. P/ FFeE, 2003, 41: 607
E@?ﬁ‘ﬁ%ﬁﬁo Eﬁ?{%ﬁfi)ﬂ MSC ﬁE@Zi‘E ]\Eﬂlﬂi@{{éﬂ?ﬁ }F [6] Jaffe EA et al. J Clin Invest, 1973, 52: 2745
- [7] Bianco P et al. Stem Cells, 2001, 19: 180

i ok s - . ,
ﬁ]ﬁﬂ?ﬂiﬂ@ﬁﬂ:, {Eﬁbﬂzﬁl&l@.mq: é&lﬂ@ﬁlﬂﬁj\“o e [8] Wexler SA et al. Br J Haematol, 2003, 121: 368
MSC Ev] N FHEHAERSAY TR, 1A [9]  Kim IW er al. Ann Hematol, 2004, 83: 733
PRTTN s s 2 AL 10] Koc ON et al. J Clin Oncol, 2000, 18: 307
Egﬁkj\j%%ﬁ{m /ﬁ{?#ﬂ%z 8 %gﬁ%ﬁfz%ﬁ% %11} ﬁoécﬁ E%e: a%m;ﬁi%‘é???%#ﬂ%ﬁi), 2003, 24: 306
HYIBAE IS . AU B IEIEN  [12] Fuchs IR er al. J Pediatr Surg, 2003, 38: 984

ﬁ*ﬁ}\ﬂf?%ﬁ&%é}%ﬂﬁklﬂé}%%%ﬂj Ij\] &?ﬂ]ﬂ@%ﬂ [13] Pereboeva L et al. Stem Cells, 2003, 21: 389

Isolation and Culture of Human Umbilical Cord Vein Mesenchymal Stem
Cells and Identification of Their Biological Characteristics

Xu-Chao Zhang*, Hui-Qin Chen, Shao-Liang Huang¥*, Jing Wei, Ke Huang, Yan-Feng Wu, Rong Bao
( Center for Stem Cell Research, Second Affiliated Hospital, Sun Yat-Sen University, Guangzhou 510120, China )

Abstract To isolate and culture human umbilical cord vein mesenchymal stem cells (MSCs) and identify
their biological characteristics, sequential collagenase digestions were adopted to isolate human umbilical cord MSCs.
Morphology and cell growth curve were detected in hUVMSC2 cell line. Different induction conditions were used to
direct \(UVMSC2 cells to differentiate into osteoblasts and adipocytes respectively. Flow cytometry was adopted to
analyze expression of surface markers such as CD54, CD105, CD29, CD166, CD44, CD31, CD34, CD49, and
CD106, etc. Morphologically hUVMSC2 cells were fibroblast-like, did not express endothelial-specific marker vWF.
Under different induction conditions, hUVMSC?2 cells could be directed to differentiate into osteoblasts and adipocytes
respectively in vitro. Through flow cytometry assay, hUVMSC?2 cells express adhesion molecules such as CD54,
CD105, CD29, CD166, CD44, but not CD31, CD34, CD49, and CD106 endothelial or hematopoietic markers.
During exponential growth period, hUVMSC2 cells doubling time is about 26 h, whereas when mitogen bFGF
added, cells grew faster and the doubling time became shorter as16 h. This investigation confirmed that human
umbilical cord vein mesenchymal stem cells exist under endothelia layer. And sequential collagenase digestion method
could successfully be used to isolate and culture two types of cells as endothelial cells and MSCs simultaneously
from a single human umbilical cord vein. These MSCs had bi-directional differentiation potential at least, and also
expressed important adhesion molecules such as ICAM-1, B3-integrin, and ALCAM, etc. This study also provided
new MSC origin and basic data for stem cell study and clinical MSC application in combination with hematopoietic
stem cell transplantation.
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