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            Abstract
Most spatial transcriptomics technologies are limited by their resolution, with spot sizes larger than that of a single cell. Although joint analysis with single-cell RNA sequencing can alleviate this problem, current methods are limited to assessing discrete cell types, revealing the proportion of cell types inside each spot. To identify continuous variation of the transcriptome within cells of the same type, we developed Deconvolution of Spatial Transcriptomics profiles using Variational Inference (DestVI). Using simulations, we demonstrate that DestVI outperforms existing methods for estimating gene expression for every cell type inside every spot. Applied to a study of infected lymph nodes and of a mouse tumor model, DestVI provides high-resolution, accurate spatial characterization of the cellular organization of these tissues and identifies cell-type-specific changes in gene expression between different tissue regions or between conditions. DestVI is available as part of the open-source software package scvi-tools (https://scvi-tools.org).
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                    Fig. 1: Schematic representation of the ST analysis pipeline with DestVI.[image: ]


Fig. 2: Evaluating the performance on DestVI on simulations.[image: ]


Fig. 3: Application of DestVI to the murine lymph nodes.[image: ]


Fig. 4: Application of DestVI to a MCA205 tumor sample.[image: ]


Fig. 5: DestVI identifies a hypoxic population of macrophages in the tumor core.[image: ]
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                Data availability

              
              The raw data discussed in this manuscript have been deposited in the National Center for Biotechnology Informationâ€™s Gene Expression Omnibus under accession number GSE173778 (murine lymph node and tumor; spatial transcriptomics and scRNA-seq data). Processed sequencing data are available on our reproducibility repository (https://github.com/romain-lopez/DestVI-reproducibility).

            

Code availability

              
              The code to reproduce the results in this manuscript is available on the GitHub repository (https://github.com/romain-lopez/DestVI-reproducibility) and has been deposited to Zenodo (https://doi.org/10.5281/zenodo.4685952). The reference implementation of DestVI, along with accompanying tutorials, is available via the scvi-tools codebase at https://scvi-tools.org/.
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