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Electrospun technology could replace the cell-based feeder system in cultureing pluripotent stem
cells.
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Backgrounds:

Embryonic stem cells (ESCs) and induced pluripotent stem cells (iPSCs) were able to
self-renewal and differentiation into ectodermal, endodermal, and mesodermal derivatives. Both of
two cells have highly potential to clinical application. Traditionally, ESCs were cultured on mouse
embryonic fibroblast (MEF) feeder layer in serum containing media. The concern over xenogeneic
contaminants from the mouse feeder cells may restrict stem cell based therapy. For this reason, we
wanted to find out a novel biomaterial to replace the cell-based feeder layer.

Materials and Methods:

In the study, we used poly-acrylonitrile (PAN) with biocompatibility and used electrospun
technology to make up the feeder layer. We used ESCs culture with different density of electrospun
(replaced the feeder layers) to test whether it was useful to maintain the pluripotency of ESCs. The
stem cell markers staining, gene expression, microarray, and embryoid body formation was used to
tests pluripotency of ESCs on electrospun-based feeder layer.

Results:

The results indicated higher expression levels of several stem cell markers in
electrospun-cultured ES cells that compared with controls (feeder-free), including alkaline
phosphatase, SSEA1, and Nanog. At the KEGG pathway analysis from microarray, the data showed
ESCs turn on TGF-beta pathway that culture on electrospun. By Q-PCR, the gene expression levels
of TGF-beta receptor, smad3, smad4 and Nanog increased.

Conclusion:

We demonstrated that electrospun-based feeder layer could maintain the pluripotency of stem
cells. Furthermore, nano-fibrous scaffold could be a good candidate for feeder-free culture of ESCs
and iPSCs for clinical application.
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