Novel polysaccharide from Sophora tonkinensis: structural characterization and sensitizing anti-PD-1 immunotherapy activity
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Introduction. Lung squamous cell carcinoma (LUSC) shows limited response to immune checkpoint inhibitors (ICIs). Sophora tonkinensis Gagnep., a Zhuang ethnic medicine, has traditional anti-cancer use, but its polysaccharide structure and ICI-sensitizing potential remain unknown.
Aims. To characterize STGP-1 from S. tonkinensis and its mechanism of enhancing anti-PD-1 therapy in LUSC.
Methods. STGP-1 was isolated by water extraction and chromatography. Structure was analyzed by monosaccharide composition, methylation and NMR. In a LUSC-bearing C57BL/6J mice model was evaluated for tumor growth, T cells, gut microbiota, metabolomics and CIITA-MHC II pathway.
Results. STGP-1 (7.726 kDa) comprises a main chain of →4)-α-D-Glcp-(1→, →4)-β-D-Galp-(1→, →4,6)-α-D-Glcp-(1→, →4,6)-β-D-Galp-(1→ and →3,6)-β-D-Galp-(1→, with α-D-Glcp-(1→ side chains. Combination therapy synergistically inhibited tumor growth, increased CD4+/CD8+ T cells and cytokines (P<0.05), enriched Palleniella, reduced orotic acid and activated CIITA-MHC II. 
Discussion. STGP-1 sensitizes anti-PD-1 via the gut microbiota–orotic acid–CIITA-MHC II axis. This novel polysaccharide provides a safe strategy to overcome ICI resistance in LUSC.
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