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Abstract

CXCL10, an interferon-y-inducible chemokine that attracts CXCR3* T and NK cells, plays a critical
role in shaping antitumor immunity, yet its prognostic significance and cellular origin in melanoma
remain unclear. By integrating bulk RNA-seq data from TCGA with single-cell transcriptomic datasets
from the TISCH database, we systematically characterized the expression patterns, prognostic value,
immune associations, and biological context of CXCL10 in skin cutaneous melanoma (SKCM). High
CXCL10 expression predicted significantly improved overall survival and delineated an interferon-
driven, immune-active tumor phenotype enriched for cytotoxic and antigen-presentation signatures,
whereas CXCL10-low tumors exhibited melanocytic lineage and pigmentation programs. Correlation
analyses revealed strong associations between CXCL10 and immune effector genes, including CD8A,
GZMB, PRF1, and HLA molecules, as well as immune checkpoints such as PDCD1 and CTLA4, indicating
a coordinated adaptive immune activation. Single-cell analyses across three independent immuno-
therapy cohorts (GSE115978, GSE120575, and GSE123139) consistently demonstrated that CXCL10 is
predominantly produced by tumor-associated macrophages and dendritic cells rather than tu-
mor or lymphoid populations. Together, these findings identify CXCL10 as a robust biomarker of in-
terferon-mediated immune activation and favorable prognosis in melanoma, highlighting the pivotal
role of myeloid-derived CXCL10 in orchestrating an inflamed tumor microenvironment and guiding
immunotherapeutic response.
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Figure 1. Prognostic and clinical relevance of CXCL10 in skin cutaneous melanoma (SKCM)
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Figure 2. Immune contexture and molecular correlations of CXCL10 in melanoma
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