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ABSTRACT:   
Background: Astrocytes and oligodendrocytes are part of the macroglia cell family, which is the most 
abundant cell type in the CNS. Glia progenitor cells (GPC) give rise to both lineages by differentiating in 
either astrocyte precursor cells (APC) or oligodendrocyte precursor cells (OPC), fate determined mainly 
by a few master regulators. ASCL1, a basic-helix-loop-helix (bHLH) transcription factor, is one of these 
developmental regulators expressed in progenitors’ cells during neurogenesis and gliogenesis, but its 
specific role in fate, migration and proliferation remains yet to be elucidated. Methods: We employed 
an initial descriptive study to examine ASCL1 and OLIG2 distribution in the developing brain of E17.5, P0 
and P2 mice (N=4). We notice the highest number of ASCL1+ cells at the upper SOX2- region of the 
ventricular zone (VZ) and opposing gradients of expression of ASCL1 and OLIG2. Next, we did a lineage 
tracing study of GPCs from each stage, E17.5, P0 and P2, and examine their progeny two days later and 
at P30. Spatiotemporal labeling of the litters from the crossed Ascl1CreERT2 and Ai14(RCL-tdT)-D transgenic 
mice lines was possible thanks to the CreER-loxP system induced temporally by tamoxifen and limited 
spatially to the ASCL1-expressing cells (N=4). We found that ASCL1+ GPCs give rise to both astrocyte and 
oligodendrocyte lineages that populate the gray and white matter of the adult mice brain at each 
labeled stage. Furthermore, GPCs from each stage exhibit different homing patters of their progeny such 
as significantly reduced labeled cells coming from E17.5 progenitors, and a dorsal-ventral cortical 
distribution pattern as development progresses. Conclusions: We found that ASCL1 is essential for 
determining the type, number and destination of glia cells in the mature mice brain. Further 
experiments analyzing downstream targets of ASCL1 are needed to identify the direct effectors of cell 
fate, migration and proliferation changes and evaluate their roles in mice neurodevelopment.  
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NON-EXPERT SUMMARY 
This study examines the role of a known master regulator of neurodevelopment, ASCL1, in determining 
the cell fate, migration and proliferation of glia cells. We found that precursor cells that express ASCL1 
give rise to all types of glia cells and depending on the time when they are generated, they give rise to 
different homing patterns in the adult brain.  
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