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The effect of collagen gel thickness on the epithelial differentiation of human mesenchymal stem cells
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Abstract: It is epochal if physical property can regulate stem cell fate. Our goal is to elucidate mechanism for commitment of
mesenchymal stem cell (MSC) to a certain direction of lineage by a mimic of stem cell niche. We cultured MSCs on collagen
gel in about 100 pm and 1900 pm thickness. We used RT-PCR to determine the gene expression of differentiation markers,
cytokeratin-18(CK-18: as epithelial marker), Alkaline phosphatase(ALP: as osteogenic marker) and PPARy2(as adipogenic
marker). Compared to MSC cultured on plastic dish, CK-18 remained highly expressed while expression of PPARy2 and ALP
diminished to 50% and 20%, respectively. Moreover, MSCs cultured on the collagen gel with 10uM all-frans retinoic acid
(ATRA) induced not only CK-18 expression but cluster formation. These results suggest that ATRA, collagen extracellular
matrix and thickness of gel are factors to determine a fate of MSC in an epithelial differentiation.
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Fig.1 The expression of mRNA on the collagen gel vs control.
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Fig.2 The expression of CK-18 on the collagen gel.
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Fig.3 The expression of CK-18 on the collagen gel treated
ATRA.
(a)MSC cultured on the collagen gel. (b)MSC cultured on the
collagen gel treated ATRA.
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Fig.4 The effect of thickness to modification of gel and cell
morphology.
(a) 100um thickness (b) 1900um thickness
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Fig.5 Signaling of the collagen gel thickness to epithelial
differentiation
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