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            Abstract
Single-cell RNA sequencing (scRNA-seq) distinguishes cell types, states and lineages within the context of heterogeneous tissues. However, current single-cell data cannot directly link cell clusters with specific phenotypes. Here we present Scissor, a method that identifies cell subpopulations from single-cell data that are associated with a given phenotype. Scissor integrates phenotype-associated bulk expression data and single-cell data by first quantifying the similarity between each single cell and each bulk sample. It then optimizes a regression model on the correlation matrix with the sample phenotype to identify relevant subpopulations. Applied to a lung cancer scRNA-seq dataset, Scissor identified subsets of cells associated with worse survival and with TP53 mutations. In melanoma, Scissor discerned a T cell subpopulation with low PDCD1/CTLA4 and high TCF7 expression associated with an immunotherapy response. Beyond cancer, Scissor was effective in interpreting facioscapulohumeral muscular dystrophy and Alzheimerâ€™s disease datasets. Scissor identifies biologically and clinically relevant cell subpopulations from single-cell assays by leveraging phenotype and bulk-omics datasets.
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                    Fig. 1: The workflow of Scissor and its performance in applications with known phenotype-associated cell subpopulations.[image: ]


Fig. 2: Scissor identification results on lung cancer cells guided by TCGA-LUAD survival outcomes.[image: ]


Fig. 3: Scissor identification results on lung cancer cells guided by TP53 mutation status.[image: ]


Fig. 4: Scissor identification results on melanoma T cells.[image: ]


Fig. 5: Scissor identification results on FSHD cells.[image: ]


Fig. 6: Scissor identification results on AD.[image: ]
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                Data availability

              
              All datasets analyzed in this study were published previously. The corresponding descriptions and pre-processing steps are described in the Supplementary Materials.

            

Software availability

              
              The open-source Scissor R package and tutorial are available at GitHub: https://github.com/sunduanchen/Scissor.
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