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            Abstract
In metastatic cancer, the degree of heterogeneity of the tumor microenvironment (TME) and its molecular underpinnings remain largely unstudied. To characterize the tumor–immune interface at baseline and during neoadjuvant chemotherapy (NACT) in high-grade serous ovarian cancer (HGSOC), we performed immunogenomic analysis of treatment-naive and paired samples from before and after treatment with chemotherapy. In treatment-naive HGSOC, we found that immune-cell-excluded and inflammatory microenvironments coexist within the same individuals and within the same tumor sites, indicating ubiquitous variability in immune cell infiltration. Analysis of TME cell composition, DNA copy number, mutations and gene expression showed that immune cell exclusion was associated with amplification of Myc target genes and increased expression of canonical Wnt signaling in treatment-naive HGSOC. Following NACT, increased natural killer (NK) cell infiltration and oligoclonal expansion of T cells were detected. We demonstrate that the tumor–immune microenvironment of advanced HGSOC is intrinsically heterogeneous and that chemotherapy induces local immune activation, suggesting that chemotherapy can potentiate the immunogenicity of immune-excluded HGSOC tumors.
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                    Fig. 1: Immune-related gene signatures contribute to most of the transcriptional variance observed across multiple tumor samples from patients with treatment-naive HGSOC.[image: ]


Fig. 2: T-cell infiltration variation across patients, within patients and within tumors.[image: ]


Fig. 3: Unbiased analysis of TME heterogeneity in treatment-naive HGSOC tumors.[image: ]


Fig. 4: Mutation patterns in immune-excluded tumors are associated with Wnt pathway genes and Myc target genes.[image: ]


Fig. 5: Unbiased signaling pathway and TME cell decomposition analysis of chemotherapy-treated HGSOC tumor samples.[image: ]


Fig. 6: Chemotherapy-induced enrichment of NK cells is evident in site-matched samples and is supported by preclinical data.[image: ]


Fig. 7: Oligoclonal expansion of T cells and enrichment of shared TCRs after chemotherapy.[image: ]
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              Data for this work can be accessed at GitHub (https://github.com/cansysbio/HGSOC_TME_Heterogeneity). Requests for additional data should be directed to the corresponding author. The IF images discussed in this study will be provided by the corresponding author upon request. Microarray data are available through the GEO database (accession number GSE146965). Mutation data are available in Supplementary Table 4a. TITAN copy-number-segment data are available in Supplementary Table 4f. The TCR sequencing data discussed in this study will be provided by the corresponding author upon request.
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