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Abstract

Computational vaccine design, also known as computational vaccinology, encompasses epitope mapping, antigen selection and immunogen design using
computational tools. In silico prediction of immune response to emerging infectious diseases and cancers can accelerate the design of novel and next generation
vaccines. The IVAX toolkit is an integrated set of immunoinformatics algorithms that has been in development since 1998. It comprises a suite of
Immunoinformatics algorithms for triaging candidate antigens, selecting immunogenic and conserved T cell epitopes, eliminating regulatory T cell epitopes, and
optimizing antigens for iImmunogenicity and protection against disease.
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IVAX harnesses computing power, genomic data, and advanced immunoinformatics tools to identify T cell epitopes capable of inducing productive T cell immune
mechanisms for the generation of safe and effective vaccines. Novel algorithms have been implemented to predict peptide binding to human, murine and swine class |
and class Il MHC alleles. Highly immunogenic peptides conserved across multiple strains of pathogen sequences are identified using the Conservatrix, EpiMatrix and
EpiAssembler algorithms. Potential vaccine candidate epitopes can be aggregated into a string-of-beads design with the VaxCAD algorithm, simultaneously minimizing
deleterious junctional epitopes that may be created in the linking process. Two newer tools, discovered and refined in the past few years, include JanusMatrix and
ITEM. JanusMatrix is a specially tailored homology analysis tool that examines pathogen/host sequence similarity at the MHC:TCR interface for any given peptide, and
predicts potentially cross-reactive epitopes, allowing candidate sequences with potential host cross-reactivity to be preferentially excluded from vaccine constructs.
ITEM enables identification of epitopes unique for specific human subjects based on individual MHC allele expression. Combining ITEM and JanusMatrix results (J-
ITEM) allows for selfness-adjusted individualized epitope prediction and is ideal for cancer mutanome processing and personalized cancer vaccine design.
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The IVAX toolkit has been adapted to accelerate the development of targeted, safe and efficacious vaccines, which will address important global health and
biodefense challenges for humans and livestock. Most recently, low-immunogenicity H7N9 influenza antigens with high human cross-conservation were
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engineered to include epitopes more highly cross-conserved with circulating influenza strains, resulting in a 5-fold increase in post-vaccination antibody titers s . Up{oad, store, and
compared to wild-type protein. Subsequently, the JanusMatrix tool was utilized to successfully identify cross-reactive epitopes between the MAGE A3 \ /_; " Use s Linkioanage Uploaded Dtases archive thousands of
Immunotherapeutic and human titin implicated in two fatalities among affinity-enhanced TCR cancer immunotherapy trial participants. The poor immunogenicity e Use tis Lin o Upload Prcein Datafor Anclsi input sequences
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research has underscored the danger of auto-reactive vaccines and immunotherapeutics. We have applied immunoinformatics tools to develop safe and Vaccine e e L Uoloas an A A

effective responses to these challenges. Academic and commercial collaborations are welcomed and encouraged.
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Differential responses may be expected depending on the particular
autologous protein with which any given vaccine candidate epitope
shares a TCR profile. A detailed printable report allows vaccine
designers to review all possible cross-reactive relationships.
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explaining why previous H7 HA-containing
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dose than low immunogenicity wild type antigen in VLP format. antigen B18
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Discussion and Conclusions

The recent swine-origin HIN1 influenza and avian-origin H7N9 outbreaks! have illustrated the difficulties associated with ‘standard’ approaches to vaccine development, while recent cancer vaccine research? has
underscored the danger of auto-reactive vaccines and immunotherapeutics. These studies have provided an opportunity to apply immunoinformatics tools to guide the development of a safe and effective public health
response. With proof of principle established in animal models for three out of five vaccines for which we currently have prototypes34°, the IVAX toolkit is poised to accelerate the development of targeted, efficacious
vaccines which will address important global health and biodefense challenges. Collaborations are accepted and encouraged.
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For questions regarding iImmunogenicity screening and vaccine design, please contact: Katie Porter at 401-272-2123; or at Info@epivax.com
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