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Stem cell differentiation fate is controlled in vivo via the secretion of signalling 
molecules. Providing stem cells in vitro with specific, developmentally – relevant 
ligands is thus a promising approach for the generation of differentiated cells of 
a desired type for further research or cell therapy. However, the efficiency of 
such protocols is often low, with many cells in the population escaping the 
desired fate. For example, adult neural stem cells from the mouse Dentate gyrus 
can be cultured as predominantly uncommitted, multipotent progenitor cells 
when EGF and FGF2 are provided in the medium or induced to differentiate into 
neurons and astrocytes when only low levels of FGF2 are provided. In both cases, 
however, the outcome is heterogeneous and ultimately determined at the single 
cell - level. Both EGF and FGF2 are prototypical activators of the Erk/MAPK – 
signaling pathway. We hypothesize that distinct temporal dynamics of Erk – 
pathway activation are responsible for the difference in cell fate and that these dynamic 
patterns are produced by negative and positive feedback loops within the MAPK network. 
Using high – throughput quantitative imaging, we can study both the MAPK signaling and 
cell fate response of cultured mouse Dentate gyrus stem cells to different growth factor 
types and concentrations at the single cell – level. Together with mathematical modelling 
this data will give insight into how the MAPK network is wired to induce either self - renewal 
or differentiation fate in this cell type. The resulting model will be used in the future to 
predict specific growth factor input patterns that might enable us to efficiently and 
homogeneously manipulate stem cell fate at the population level. 
 


