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Glioblastoma (GBM) is characterized by profound systemic and local immunosuppression,
driven by myeloid accumulation and lymphoid depletion. Despite these dysfunctions being
well-established, mechanisms linking peripheral monocyte dysfunction to the tumor immune
microenvironment remain incompletely defined, and no approach currently exists to monitor or
target them.

Using single-cell cytometry and transcriptomics, we delineated peripheral monocyte
trajectories in GBM patients and identified a coordinated IL1R2high/IL1Blow phenotype in
circulating monocytes relative to healthy donors, accompanied by loss of HLA class II
antigen-presentation programs (1). Integration of public transcriptomic resources spanning
blood and tumor tissue validated and extended these findings across IL-1 pathway genes (IL1R1,
IL1R2, IL1RAP, IL1RN, IL1A, IL1B, ADAM17). Transcriptomics analysis of matched circulating and
tumor-infiltrating monocytes confirmed differential expression of IL-1 pathway genes between
compartments and different immune cell subsets, confirming peripheral IL1R2high as
GBM-specific.

In tumor tissue, IL1R2 gene correlated with signature scores for monocyte-derived
macrophages, myeloid-derived suppressor cells, and neutrophils, while IL1R1, that antagonizes
IL-1R2, prominently correlated with CD4+/CD8+ T cells, revealing an IL1R2 myeloid-restricted axis
and a broader IL1R1-associated axis tracking lymphoid infiltration. Spatial mapping across
laser-dissected anatomical regions localized these programs to distinct histological niches,
with the perinecrotic zone emerging as a site where myeloid IL1R2 dominance and IL1R1-linked
immune infiltration were most tightly coupled at the sample level.

These findings position IL1R2-mediated decoy as a candidate node linking systemic monocyte
reprogramming to local immunosuppressive remodeling in GBM, with potential relevance as a
biomarker or therapeutic target to restore IL-1-driven antitumor immunity.
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