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            Abstract
With few exceptions, the marked advances in knowledge about the genetic basis of schizophrenia have not converged on findings that can be confidently used for precise experimental modeling. By applying knowledge of the cellular taxonomy of the brain from single-cell RNA sequencing, we evaluated whether the genomic loci implicated in schizophrenia map onto specific brain cell types. We found that the common-variant genomic results consistently mapped to pyramidal cells, medium spiny neurons (MSNs) and certain interneurons, but far less consistently to embryonic, progenitor or glial cells. These enrichments were due to sets of genes that were specifically expressed in each of these cell types. We also found that many of the diverse gene sets previously associated with schizophrenia (genes involved in synaptic function, those encoding mRNAs that interact with FMRP, antipsychotic targets, etc.) generally implicated the same brain cell types. Our results suggest a parsimonious explanation: the common-variant genetic results for schizophrenia point at a limited set of neurons, and the gene sets point to the same cells. The genetic risk associated with MSNs did not overlap with that of glutamatergic pyramidal cells and interneurons, suggesting that different cell types have biologically distinct roles in schizophrenia.
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                    Fig. 1: Specificity metric calculated from single-cell transcriptome sequencing data can be used to test for increased burden of schizophrenia-SNP heritability in brain cell types.


Fig. 2: Evaluation of enrichment of common-variant CLOZUK schizophrenia GWAS results in the KI brain scRNA-seq dataset from mouse.


Fig. 3: Comparison of scRNA-seq and snRNA-seq, and evaluation of enrichment of common-variant CLOZUK schizophrenia genome-wide association results in brain snRNA-seq datasets from adult humans.


Fig. 4: Cell-type enrichment of gene sets associated with schizophrenia, neurological disorders and the evolutionary divergence between human and mouse.


Fig. 5: CA1 pyramidal neurons, medium spiny neurons and cortical interneurons are independently associated with schizophrenia, and distinct molecular pathways contribute to each cell type.
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