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The cerebellum (CB) is one of the first brain structures differentiating during development, yet it is one of the latest
to achieve maturity. It plays a major role in our daily activities, for instance by integrating sensory inputs coming
from the periphery to control and fine-tune our movements and balance. The complex topographical organization
of the CB serves as a foundation to the various cerebellar functions. Purkinje cells (PCs) and ultimately deep
cerebellar nuclei (DCN) represent the sole output of the CB and are therefore essential to support cerebellar
functions. Far from being a homogeneous population, the regional diversity of PCs was revealed by the
heterogeneous expression of molecular markers and distinct functional circuits. To study these regional differences,
we selectively labeled PCs and DCN cells using the FlashTag (FT) method and analyzed their identities through
single-cell transcriptomics. We demonstrated an unexpected tight correlation between their birth date and their final
location along the mediolateral and antero-posterior axis. Combining unsupervised clustering analysis and
differential expression analysis, we identified distinct clusters of PC and DCN cell types, characterized by different
genes expression. In combination with the birth date labeling of PCs and DCN, the spatial distribution of these
markers was assessed, revealing a potential molecular code underlying the early cluster formation and connectivity
between PCs and DCN during development.
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