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Abstract

Objective To investigate whether human fibroblasts cells as feeder layers were capable
of supporting the growth of human embryonic stem cells in vitro. We now describe the
hESc lines (HS181) that had been derived from the beginning using human postnatal
foreskin fibroblasts (hPFF) as feeder cells, serum replacement (SR) medium and
continued undifferentiated growth. And then we characterize hESc through their
biological characteristics. Methods Foreskins were obtained from the postnatal babies
after circumcision and were donated by their parents. After the primary cell culture with
enzymatic digestion method and purification, we got the human postnatal foreskin
fibroblasts cell lines. Cellular morphologies were observed under inverted phase
contrast microscopy with hematoxylin-eosin staining. The cultured cells were identified
by vimentin immunofluorescence cell staining, and they were used as feeder cells to
culture hESc. The culture medium applied to culture of the hESc (HS181) consisted of
Knockout Dulbecco’s modified Eagle’s medium (Knockout DMEM) supplemented with SR
medium and basic fibroblast growth factor (bFGF). After exponentially growing HS181
cells from passage 7 to passage 20 were identified hESc through their biological
characteristics. The lines expressed markers of pluripotent hESCs (alkaline
phosphatase, Oct-4 and Nanog). The pluripotency has been shown in embryoid bodies
in vitro, and the pluripotency of line181 has also been shown in vivo by teratoma
formation in severe combined immunodeficiency/ beige mice. Results By morphological
and vimentin immunocytochemical staining identification, we got the stable hPFF cell
lines. The coactions of SR with bFGF culture medium and hPFF as feeder cells play an
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important role in proliferation and undifferentiation of hESc in vitro. To identify growth
situation of the Passage 20th HS181 cell line from morphological observation,its
pluripotency and undifferentiation in vitro has been analyzed, and alkaline posphatase
(AKP), the markers Oct-4 and Nanog ,was expressed. The embryoid bodies formed with
the suspending method from lines HS181 expressed CD90, Flt-1 and Nestin as
constituents of the three germ cell layers by using reverse transcription—polymerase
chain reaction (RT-PCR). This means that the Passage 20th hESc still kept pluripotency
in vitro. Pluripotency in vivo of the Passage 20th HS181 cell line was shown by
teratoma formation in severe combined immune deficiency (SCID) mice. Conclusion The
culture of hESc in SR with bFGF medium and on hPFF feeder cells as an alternative is
one of optimal culture systems. The culture system that we applied can keep hESc
undifferentiated after more than 20 passages propagation. This is a step toward xeno-
free conditions and facilitates the usage of these hESc in transplantation.
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