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ABSTRACT

Individualized cancer vaccines based on tumor-specific neoantigens have garnered increasing attention after showing promising efficacy in recent clinical trials. Nykode Therapeutics developed a vaccine platform that targets antigens directly to antigen
presenting cells (APCs). Individualized neoantigen vaccines delivered in a DNA-encoded format induce strong and broad T cell responses in pre-clinical and clinical settings.

Here we studied a DNA-encoded murine neoantigen vaccine that results in expression of a modular fusion protein containing a chemokine ligand 3-like 1 (CCL3L1) targeting domain to bind and attract APCs, a dimerization domain to facilitate strong bivalent
binding, and an antigen unit encoding 20 MC38 (murine colon adenocarcinoma) neoantigens. The vaccine was administered by intramuscular injection followed by electroporation.

The durability of vaccine-induced immune responses was analyzed by measuring the number of persistent T cells and their ability to respond to boost vaccination. Animals were Initially vaccinated with a prime (day 0) and boost (day 21) regimen and
persistence was analyzed on day 133. Neoantigen-specific T cells persisted with only four- to five-fold reduced frequency on day 133 compared to day 28. To evaluate the ability of persistent T cells to respond to antigen re-exposure, animals were boosted by
a 3rd vaccination on day 132. The majority of neoantigen-specific T cells were efficiently boosted (average 10-fold increase), resulting in a total frequency of neoantigen-specific IFN-y+ T cells that was ~50% greater than the magnitude of responses observed
on day 28. These data indicate a high number of persistent memory T cells that support robust responses to antigen re-exposure more than a hundred days following the initial prime-boost vaccination regimen.

The functional durability was assessed by tumor challenge either 90 days following single vaccination or 70 days following two vaccinations. A single vaccination was sufficient to reduce the frequency of tumor occurrence, while two vaccinations completely
prevented tumor occurrence in all animals. These data indicate functional persistence of vaccine-induced neoantigen-specific T cells and highlight the importance of a prime-boost regimen in establishing long-lasting tumor protection.

Analysis of patient samples from the N-O1 phase 1/2a study (NCT03548467) of Nykode’s individualized neoantigen vaccine in combination with checkpoint inhibitor treatment in patients with locally advanced or metastatic solid tumors demonstrates the
translatability of these findings by showing that neoantigen-specific inmune responses can be detected at least one year after the last vaccination.

Together, these data highlight the ability of Nykode’s DNA-encoded neoantigen vaccine platform to induce functionally persistent T cell responses.
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NYKODES’S VACCINE ELICITS DURABLE RESPONSES IN THE CLINIC
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