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Human embryonic stem cells maintained and cultured in serum-free medium mTeSR®1 and

induced into endothelial cells differentiation
Li Xiang-dong, Wang Ji-wen, Wei Guo-feng

Abstract

BACKGROUND: Containing fetal bovine serum medium is used in the traditional culture and amplification method of human
embryonic stem cells (RESCs), and this method relys on feeder layer cell culture and significantly limits culture formula of stem
cells in vitro. In addition, the intervention of heterologous serum components significantly increases pathogen contamination and
the probability of immune rejection.

OBJECTIVE: To elucidate the feasibility of serum-free medium mTeSR®1 on the hESCs long term cultured in vitro and to
establish a platform of induced hESC differentiate into endothelial cells.

METHODS: Serum-free medium mTeSR®1 was applied to culture in vitro and amplificate hESCs line H9 by non- feeder layer cell
dependent. After more than 40 times passage in vitro, the growth morphology of hESCs was observed by inverted microscope,
and their phenotype was evaluated by immunofluorescence staining method. Moreover, a conditioned medium was utilized to
induce hESCs line H9 to differentiate into endothelial cells. The phenotype and function of ESC-derived endothelial cells were
assayed by immunofluorescence staining, quantitative RT-PCR, and low-density lipoprotein (LDL) uptaking experiment.
RESULTS AND CONCLUSION: mTeSR®1 medium can support hESCs line H9 long term amplification in vitro by non- feeder
layer cell dependent and maintain its potential of undifferentiated stem cells. When the hESCs were cultivated under a
conditioned medium with vascular endothelial cell supplementation, the cells were induced differentiation into H9 endothelial-like
cells. These cells not only one of important surface markers of endothelia cells (kdr, pecam) and expressed CD31, but also
uptake LDL, formed vascular-like structure during the differentiation. The system of culture and induced differentiation experiment
provided can support the proliferation and differentiation behavior of ESCs.
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(Hs00911700) , pecam (Hs00169777), gapdh(Hs
99999905, Applied Biosystems), 4 gapdhtKI{f A
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(> 401%), BRI IER MESE, RI40gE ER
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a: SSEA-4, green, Pl-stained nuclei  b: Oct-4, red, DAPI-stained nuclei

Figure 2 The detection of embryonic stem cells
undifferentiated cells phenotype could express
undifferentiated marker proteins
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Figure 1 The growth morphology of H9 cells cultured with
mTeSR®1 medium (Inverted microscope, x100)
1 HO 41 7E mTeSR®1 e L KB (18 B
iz, x100)
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Figure 3 CD31-positive staining of human embryonic stem
cells-derived endothelial cells assayed by
immunohistochemistry
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Figure 4 Uptaking of Dil-Ac-LDL (red) by induction and
differentiation of human embryonic stem
cells-derived

4 hESCs 2530 4ba, #5490 L REY2 $ 1L Dil-Ac-LDL

Real time RT-PCR#&ME FFRi&: Real time RT-PCR
RIS R K5, £it15 dIRsNE S, BHE RS
1L IThESCs e 3R 1A N 52 41 f b i 2 Rl kdrfipecam,
[l 3 2 T A 43 A b & 2 K oct-3/4 £ mRNAZK - [ %
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PR IAAKE B it m, RS HVEGF &R 6
(L HENESCs ] P 57 41 B I¥ 2 1) 734 o

B Induced group

500 W Control group

400
—~ 300
X 200

100

Relative gene expression

kdr pecam

P < 0.05, vs. induced group

Figure 5 The kdr and pecam gene expression of human
embryonic stem cells-derived endothelial cells
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