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Given the close relationship between brain structure and function, assigning gene expression to
distinct anatomical subdivisions and cell populations within reward structures of the human brain
improves our understanding of these regions and how they contribute to neuropsychiatric
disorders, including substance use disorders. To define the molecular architecture of key nodes
of reward circuitry, we used the 10x Genomics Visium and single cell gene expression platforms
to generate a data-driven spatial map of gene expression in the dorsolateral prefrontal cortex
(DLPFC) of the adult human brain (n=10 neurotypical donors). Integration with paired single
nucleus RNA-sequencing (snRNA-seq) data revealed distinct cell type compositions and cell-cell
interactions across spatial domains. Using PsychENCODE and publicly available data, we
mapped the enrichment of cell types and genes associated with neuropsychiatric disorders to
discrete spatial domains. We also performed snRNA-seq in the human nucleus accumbens (NAc)
and habenula (Hb) to generate a molecular atlas of cell types in these topographically-organized
brain regions critical for reward processing. We present the first molecular profiles of distinct cell
types in the human NAc and Hb to enhance translational studies of reward circuits in the human
brain. By integrating these datasets with neuropsychiatric and substance use disorder gene sets,
we provide novel insights into how genetic risk for psychiatric disorders maps to underlying brain
structure and function.
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