Oncolytic peptide orchestrates tumor antigen release to Lymph Node for Amplifying Immunity
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Introduction. Immune checkpoint blockade has achieved durable responses in melanoma and head and neck squamous cell carcinoma (HNSCC), yet its efficacy is limited by low tumor immunogenicity and a tumor immunosuppressive microenvironment (TIME). Oncolytic peptides, as an emerging alternative to oncolytic viruses, can induce immunogenic cell death (ICD) and release tumor antigens, but their therapeutic efficacy is constrained by inefficient antigen delivery to tumor-draining lymph nodes (TDLNs) and insufficient immune priming.
Aims. We aimed to develop a time-programmed immunotherapeutic strategy that integrates oncolytic peptide-mediated tumor ablation, efficient in situ antigen trafficking to TDLNs, and TIME reprogramming to enhance systemic antitumor immunity.
Methods. An oncolytic peptide (D-BK) was synthesized and its membranolytic activity and ICD-inducing capacity were evaluated in melanoma and HNSCC. A compound (8P3) was synthesized to capture tumor antigens and facilitate delivery to TDLNs, where dendritic cell (DC) maturation and antigen presentation were assessed. Their therapeutic efficacy and immune responses were further evaluated in vivo, alone or in combination with anti-PD-L1 therapy.
Results. D-BK rapidly disrupted tumor cell membranes, induced robust ICD, and released a diverse repertoire of immunogenic tumor antigens, generating an in situ tumor vaccine. 8P3 efficiently adsorbed tumor antigens, formed stable nanoparticles (~50 nm), migrated to TDLNs, and promoted DC maturation and antigen presentation. The combined treatment achieved potent tumor suppression and showed strong synergy with anti-PD-L1 therapy, particularly in poorly immunogenic HNSCC models.
Discussion. This study presents a temporally programmed immunotherapy that converts tumors into in situ vaccines, enhances antigen trafficking to lymph nodes, and remodels the TIME. This strategy significantly amplifies antitumor immunity and sensitizes “cold” tumors to checkpoint blockade, providing a promising strategy for oncolytic peptide-based cancer immunotherapy.

