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            Abstract
How intrinsic gene-regulatory networks interact with a cell's spatial environment to define its identity remains poorly understood. We developed an approach to distinguish between intrinsic and extrinsic effects on global gene expression by integrating analysis of sequencing-based and imaging-based single-cell transcriptomic profiles, using cross-platform cell type mapping combined with a hidden Markov random field model. We applied this approach to dissect the cell-type- and spatial-domain-associated heterogeneity in the mouse visual cortex region. Our analysis identified distinct spatially associated, cell-type-independent signatures in the glutamatergic and astrocyte cell compartments. Using these signatures to analyze single-cell RNA sequencing data, we identified previously unknown spatially associated subpopulations, which were validated by comparison with anatomical structures and Allen Brain Atlas images.
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                    Figure 1: Overall goal of the project and cell type prediction in seqFISH data.[image: ]


Figure 2: Spatial domain dissection in seqFISH data using HMRF.[image: ]


Figure 3: HMRF analysis identified domain-associated heterogeneity in glutamatergic cells.[image: ]


Figure 4: Reanalysis of single-cell RNAseq data (from ref. 27) with domain signatures summarized into metagenes.[image: ]


Figure 5: Spatially dependent astrocyte variation revealed by HMRF.[image: ]
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