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THE POWER OF GLYCO-CHECKPOINTS: A SWEET FUTURE FOR IMMUNOTHERAPY?

Abstract: The responsibility for decoding the biological information embedded in the
glycome—the complete repertoire of glycans in cells and tissues—rests with endogenous
glycan-binding proteins, or lectins, whose expression is dynamically regulated in tumor and
inflammatory microenvironments. To identify novel therapeutic targets in cancer and
autoimmune diseases, our laboratory investigates the molecular interactions between
glycosylated receptors and lectins in the regulation of immune and vascular programs. Over
the past years, we have uncovered essential roles for galectin-1, a prototype member of the
galectin family, in suppressing antitumor immunity and restraining autoimmune
inflammation by differentially modulating the fate and function of effector and regulatory T
cells and by promoting the generation of immunosuppressive myeloid cells. We further
demonstrated that glycosylation-dependent, galectin-driven circuits contribute to
mechanisms of resistance to immunotherapeutic and anti-angiogenic strategies. More
recently, we revealed a role for galectin—glycan interactions in models of neurodegenerative,
cardiovascular, and fibrotic diseases. Collectively, these findings position galectins as
regulatory “glyco-checkpoints” that translate the sugar code into immune and vascular
programs within tumor and inflammatory microenvironments, underscoring their
therapeutic potential across a broad spectrum of pathological conditions.
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