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Summary

1.Preassembled, secreted pMHC-I bypasses intracellular antigen processing
2.One molecule combines TCR engagement with IL-2 support
3.Exchangeable antigen and MHC modules enable neoantigen and tumor-associated antigen 
programs

SynFUSE: A Modular mRNA Platform Integrating Antigen Presentation and Cytokine Signaling

SynFUSE mRNA encodes a secreted fusion protein containing a peptide-MHC class I complex 
(pMHC-I) and IL-2. It stimulates antigen-specific TCRs without intracellular antigen processing, 
while IL-2 within the same molecule supports expansion and function of target T cells.

Conventional mRNA cancer vaccines depend on host antigen processing and presentation, 
which can fail in immune-evasive tumors. Systemic cytokines also cause toxicity and nonspecific 
immune activation.

Basic Research

Patent Pending (unpublished)

Licensing/co-development with pharma and biotech partners for LNP delivery, 
dosing, safety, HLA/antigen coverage, CMC and preclinical development.
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Technology Data
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One secreted molecule integrates antigen presentation and IL-2 signaling

Modular design
Exchangeable antigen peptide and MHC

Direct TCR engagement by pMHC-I
IL-2 support from the same molecule

Efficacy demonstrated in a neoantigen tumor model and human T-cell system

mutRpl18 neoantigen tumor model Prolonged survival Human NY-ESO-1-specific T cells

Tumor growth control and longer survival versus antigen-only treatment (p<0.0001); stronger activation of human antigen-specific T cells (p<0.0001)

Source: Le et al., SynFUSE manuscript, Figs. 1a, 4g-h and 5g (2026)
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