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            Abstract
Immunotherapy for metastatic colorectal cancer is effective only for mismatch repair-deficient tumors with high microsatellite instability that demonstrate immune infiltration, suggesting that tumor cells can determine their immune microenvironment. To understand this cross-talk, we analyzed the transcriptome of 91,103 unsorted single cells from 23 Korean and 6 Belgian patients. Cancer cells displayed transcriptional features reminiscent of normal differentiation programs, and genetic alterations that apparently fostered immunosuppressive microenvironments directed by regulatory T cells, myofibroblasts and myeloid cells. Intercellular network reconstruction supported the association between cancer cell signatures and specific stromal or immune cell populations. Our collective view of the cellular landscape and intercellular interactions in colorectal cancer provide mechanistic information for the design of efficient immuno-oncology treatment strategies.
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                    Fig. 1: Cell type identification in CRC using joint application of RCA and CCA.[image: ]


Fig. 2: Transcriptome signatures and heterogeneity in normal and tumor epithelial cells.[image: ]


Fig. 3: Stromal cell dynamics in normal mucosa and CRC tissue.[image: ]


Fig. 4: Transcriptional reprogramming in tumor-associated macrophages.[image: ]


Fig. 5: Adaptive immune cell profiles in normal mucosa and CRC tissue.[image: ]


Fig. 6: Differential reprogramming of the cellular interaction network in CRC for tissue CMS classes.[image: ]
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                Data availability

              
              The raw scRNA-seq data of the SMC cohort are available in the European Genome-phenome Archive database (EGAS00001003779, EGAS00001003769). The raw scRNA-seq and bulk RNA-seq data of the KUL3 cohort are available in the ArrayExpress under the accession codes E-MTAB-8410 and E-MTAB-8412. Processed scRNA-seq and metadata for the SMC and KUL3 cohorts are available in the NCBI Gene Expression Omnibus (GEO) database under the accession codes GSE132465, GSE132257 and GSE144735. Clusters and gene expression data of the SMC cohort can be found on the User-friendly InteRface tool to Explore Cell Atlas (URECA) website (http://ureca-singlecell.kr). Other datasets referenced in the study are available from the GEO database under the accession codes GSE14028, GSE131907 and GSE81861.
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