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Mesenchymal stem cells (MSCs) are multipotent cells that can give rise to various cell types of the
mesodermal lineage. They are promising source for cell therapy in regenerative medicine. Recently,
MSCs derived from amnion and umbilical cord, have been suggested as the alternative sources of
MSCs for clinical applications. Although MSCs derived from these tissues can differentiate into
osteoblast with a phenotypic similarity to that of bone marrow-derived MSCs, the differentiation ability
is not efficient. MSCs from amnion and umbilical cord take a longer period of time for differentiation
into osteoblasts. Previous studies have shown the benefits of bone morphogenetic protein 2 (BMP-2)
in bone tissue regeneration. Therefore, this study aims to examine the effect of BMP-2 on osteogenic
differentiation of MSCs derived from amnion and umbilical cord and compare to that of MSCs derived
from bone marrow. The degree of osteogenic differentiation after BMIP-2 treatment was assessed by
alkaline phosphatase expression, alkaline phosphatase (ALP) activity, and the expression profiles of
osteogenic differentiation marker genes, Runt-related transcription factor 2 (RUNX-2), Osterix (OSX),
and Osteocalcin (OCN). The expression level and function of microRNAs (miRNAs) related to
osteogenic differentiation (miR-31, miR-106a and miR-148a) were also studied. The results showed
that BMP-2 enhanced the osteogenic differentiation capacity of MSCs derived from both amnion and
umbilical cord. In addition, the expression of miRNAs involved in osteogenic differentiation, miR-31,
miR-106a, and miR-148a, was examined. The results showed that miR-31, miR-106a, and miR-148a
were downregulated during the osteogenic differentiation. After transfection with anti-miRNAs, the
expression of miR-31, miR-106a, and miR-148a were downregulated in time dependent manner. ALP
activity and osteogenic differentiation marker genes were increased over the time of differentiation.
The information of miRNA expression and function during osteogenic differentiation might be useful
for the development of new therapeutics or enhanced an in vitro culture technique required for stem
cell-based therapies in the bone regeneration.
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