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            Abstract
A limitation of spatial transcriptomics technologies is that individual measurements may contain contributions from multiple cells, hindering the discovery of cell-type-specific spatial patterns of localization and expression. Here, we develop robust cell type decomposition (RCTD), a computational method that leverages cell type profiles learned from single-cell RNA-seq to decompose cell type mixtures while correcting for differences across sequencing technologies. We demonstrate the ability of RCTD to detect mixtures and identify cell types on simulated datasets. Furthermore, RCTD accurately reproduces known cell type and subtype localization patterns in Slide-seq and Visium datasets of the mouse brain. Finally, we show how RCTDâ€™s recovery of cell type localization enables the discovery of genes within a cell type whose expression depends on spatial environment. Spatial mapping of cell types with RCTD enables the spatial components of cellular identity to be defined, uncovering new principles of cellular organization in biological tissue. RCTD is publicly available as an open-source R package at https://github.com/dmcable/RCTD.
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                    Fig. 1: Spatial transcriptomics data present challenges for cell type learning.[image: ]


Fig. 2: RCTD enables cross-platform learning of cell types.[image: ]


Fig. 3: RCTD performs cross-platform detection and decomposition of doublets.[image: ]


Fig. 4: RCTD applied to cell type learning in Slide-seq datasets.[image: ]


Fig. 5: RCTD maps cell types and subtypes in Slide-seq hippocampus data.[image: ]


Fig. 6: RCTD enables the detection of cell-type-specific spatial patterns of gene expression.[image: ]
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                Data availability

              
              Slide-seqV2 data generated for this study are available at the Broad Institute Single Cell Portal at https://singlecell.broadinstitute.org/single_cell/study/SCP948. Additional publicly available data from other studies that were used for analysis are also included in this repository.

            

Code availability

              
              RCTD is implemented in the open-source R package RCTD, with source code freely available at https://github.com/dmcable/RCTD. Additional code used for analysis in this paper is available at https://github.com/dmcable/RCTD/tree/dev/AnalysisPaper.
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