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Real time monitoring of stem cells has been a growing
area of interest over the past decade because of new 

regenerative medicine approaches. Also, the effect of 
culture composition on stem cell metabolic pathways 
and their regulation of cellular fate are of increasing 
importance. In our data, metabolomic analysis of stem 
cells and their physiological status during proliferation 
and differentiation stages were investigated. This was 
achieved through analysis of released metabolites by Liquid 
chromatography (LC)-mass spectrometry (MS). Live time 
analysis of their chemical compounds was performed for 
undifferentiated MSCs and their differentiated populations 
with a combination of univariate and multivariate analyses 
investigated concentration changes of metabolites and 

nutrients linked to the presence of MSCs in culture media. 
This non-invasive LC-MS-based analytical approach revealed 
significant metabolomic changes between the media from 
control and differentiated cells showing distinct effects 
of MSC differentiation on the environmental footprint of 
the cells in different conditions (control vs differentiated). 
A subset of compounds was directly linked to the time-
course of differentiation, and represent interesting 
metabolite candidates as non-invasive biomarkers for 
identify metabolomics characterising change sthe during 
differentiation nmouse mesenchymal of MSCs instema 
culture medium. (mMSC) osteogenic differentiation using 
LCMS non-destructively.
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