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Differential Characterization of Human Umbilical Artery and Umbilical
Vein Endothelial Cells under Same Culture Conditions In Vitro

LIU Qian, LIU Tonghai, YE Jinpei*
(The Institute of Biomedical Sciences, Shanxi University, Taiyuan 030006, China)

Abstract The damage of vascular endothelial cells is related to the development of many cardiovascular
and cerebrovascular diseases, which has become an important research subject in the fields of life science and phar-
maceutical industry. /n vitro isolation and identification of vascular endothelial cells is important for studying vas-
cular function and establishing a cellular model for cardiovascular and cerebrovascular diseases. The present study
has used a simple and rapid isolation and culture system for HUAEC (human umbilical cord artery endothelial
cells) and HUVEC (human umbilical cord vein endothelial cells) with a high purity, and investigates systematically
the dynamic changes in biological characteristics including morphology, proliferation, tube formation, surface an-

tigen and the expression of specific genes of both HUAEC and HUVEC under the same culture conditions in vitro.
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This research found that there was no significant difference in the morphology, tube forming ability, surface antigen
(CD144, CD31, CD309, CD133, CD34) between HUAEC and HUVEC for a long-term continuous subculture, al-
though HUAEC showed a higher proliferation activity than HUVEC. In freshly isolated HUAEC and HUVEC, the
expression levels of the specific genes for artery and vein respectively were significantly different (HUAEC high
expression in EFNB2, DLL4, NRP1, CXCR4; HUVEC high expression in EPHB4, COUP-TF II). However, dur-
ing the prolonged culture period (after passage 6) HUAEC lost then its specific gene expression, whereas HUVEC
remained its high expression of the specific genes. In conclusion, HUVEC-specific expression genes EPHB4 and

COUP-TF 1I can be used as reliable identification markers for distinguishing human umbilical cord artery- from

umbilical cord vein-derived endothelial cells cultured in vitro.
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P1, P3, PS5, P7, P10 represent different passages of cell morphology of primary HUAEC and HUVEC.
El1l HUAECHHUVECHJP1. P3. P5. P7. PORUARALS
Fig.1 HUAEC and HUVEC P1, P3, P5, P7, P9 cell morphology
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B 0 & A R
Time /h Time /h

A: HUAEC(P4. P6)FTHUVEC(P4. P6)14E Hh£k; B: HUAEC(PS. P10)ATHUVEC(PS. P10)#4i ik, *P<0.05, SHUVECHL Eb 4% .
A: growth curves of HUAEC (P4,P6) and HUVEC (P4,P6); B: growth curves of HUAEC (P8,P10) and HUVEC (P8,P10), *P<0.05 compared with

HUVEC group.

B2 HUAECFIHUVECH) 45855
Fig.2 Cell proliferation activity of HUAEC and HUVEC
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A: HUAEC(P3. P9)FIHUVEC(P3. PO)fAZMAE A B: I K& 58 &40 4T; *P<0.05.
A: HUAEC (P3,P9) and HUVEC (P3,P9) in vitro tube formation; B: quantitative analysis of tube length; *P<0.05.
E3 HUAECHHUVEC#SMNEE§E SIXTLL
Fig.3 Comparison of tube formation ability between HUAEC and HUVEC in vitro
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CD31 CD144 CD34 CD133 CD309 CD31 CD144 CD34 CD133 CD309
E4 SRR S HTHUAECFIHUVECKRAFRIEHIRIX
Fig.4 The expression of HUAEC and HUVEC surface markers was analyzed by FACS
1 RAMAMEAR S HFTHUAECFIHUVECK EFICHIRIE
Table 1 The expression of HUAEC and HUVEC surface markers was analyzed by FACS
p Yy y
HIHFC IR B AN B A B A B AR B
Surface Human umblllcal arteryendothelial cell passage Human umbilical vein endothelial cell passage
marker P1 P3 P5 P7 P9 P1 P3 PS5 P7 P9
CD31 99.9%  68.2% 16.0% 4.0% 20.8% 100.0% 54.7% 12.8% 7.7% 9.0%
CD144 96.1%  68.5% 52.9% 31.2% 1.2% 100.0% 78.1% 50.2% 3.4% 4.2%
CD133 96.1%  92.4% 51.7% 30.4% 6.8% 100.0% 88.5% 43.8% 40.2% 2.6%
CD34 97.8%  97.3% 43.6% 26.5% 15.3% 100.0% 97.4% 52.9% 32.8% 6.7%
CD309 99.8%  93.2% 4.0% 28.4% 0.1% 98.3% 70.7% 9.6% 16.5% 4.2%
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Fig.5 The expression of specific genes in subculture of HUVEC and HUAEC was analyzed by q-PCR
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