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    ABSTRACT
Parkinson’s Disease (PD) causes collapse of substantia nigra (SN) dopaminergic (DA) neurons of the midbrain (MB), while other DA populations are relatively spared. Here, we used single-cell RNA-seq (scRNA-seq) to characterize DA neuron populations in the mouse brain at embryonic and postnatal timepoints. These data allow for the discrimination between olfactory bulb (OB), forebrain (FB), and MB DA populations as well identification of subpopulations of DA neurons in each region. We observe a longitudinal axis of MB DA development, during which specialization and heterogeneity increases. We identify three distinct subpopulations of known MB DA neurons and provide evidence of a postnatal MB DA precursor, identifying novel markers for each subpopulation. Further, we discover gene regulatory networks (GRNs) that are significantly associated with neurodegenerative diseases and highly correlated with specific DA neuron subpopulations. By integrating these data with published genome-wide association studies (GWAS), we prioritize candidate genes in all 32 PD associated loci. Collectively, our data reveal genes and pathways that may begin to explain the selective vulnerability of SN DA neurons and allow for the systematic prioritization of genes in PD GWAS loci for functional evaluation.
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