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Introduction
Acute myeloid leukemia (AML) remains an aggressive malignancy with poor outcomes for patients ineligible for intensive chemotherapy or stem cell 
transplantation, highlighting the need for novel and less toxic treatment strategies.

Immune targeting of AML is challenging due to the lack of tumor-specific antigens, as most known targets are also expressed on healthy 
hematopoietic cells, increasing the risk of off-tumor toxicity and prolonged myeloablation.

Endogenous retroviruses (ERVs) represent a novel class of tumor antigens from the dark genome. While largely epigenetically silenced in healthy 
tissues, ERVs become aberrantly expressed in AML, enabling selective targeting of malignant cells.

EVX-04 is an AI-designed off-the-shelf DNA vaccine encoding 16 ERV-derived antigenic fragments, developed to induce broad antigen-specific T-cell 
responses across diverse HLA types and enable T cell-mediated targeting of AML blasts expressing ERV antigens.

Conclusions

EVX-04 represents a promising therapeutic approach targeting ERV antigens in AML by inducing functional, antigen-specific T cells with cytotoxic 
potential. Based on these encouraging preclinical results, a first-in-human study combining EVX-04 with azacitidine and venetoclax is in 
planning.

Ø EVX-04 is fully expressed in vitro in a human cell line, evidenced by correct transcription, translation and secretion of the entire ERV fragment insert 
as a single protein product

Ø EVX-04 induces ERV-specific immune activation in vaccinated mice, indicating effective in vivo expression and processing of the EVX-04 antigens

Ø EVX-04 drives specific T-cell activation in human PBMCs across multiple HLA types

Ø EVX-04 primed T cells mediate antigen-specific cytotoxicity against ERV-presenting target cells
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1. AI-driven design of the multi-target EVX-04 vaccine
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4. Broad and functional human T-cell responses to EVX-04 antigens 

Figure 4: EVX-04 ERV antigens drive T-cell activation and T cell-mediated cell killing of ERV 
presenting target cells.
a) PBMCs from seven healthy donors (A-G) were selectively primed in vitro with the 16 EVX-04 ERV 
fragments and a cocktail of immunostimulatory agents. The primed PBMCs were  subsequently 
restimulated with individual ERV peptide fragments and analyzed for ERV-specific T-cell activation by 
IFNγ ELISpot. Six of seven donors responded to multiple ERV fragments, demonstrating broad 
immunogenicity across different HLA types. b) EVX-04-primed T cells from donor F were co-cultured 
with HLA-A02–matched T2 cells pulsed with selected ERV peptides. Real-time monitoring revealed 
increased killing of peptide-pulsed target cells compared to unpulsed controls. c) Quantification of 
target cell killing: Area-under-the-curve (AUC) analysis demonstrated increased killing of peptide-
pulsed target cells, whereas unpulsed controls showed minimal background killing, indicating antigen-
specific cytotoxicity.

3. In vivo immunogenicity of EVX-04 
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2. Functional expression and secretion of EVX-04 in human cells 

Figure 2: Correct transcription, translation and secretion of the entire EVX-04 fusion protein.
Expression was evaluated in HEK-293 cells following transient transfection of the EVX-04 DNA plasmid. a) Schematic representation of the DNA plasmids assessed: a control 
plasmid encoding CCL19 and a dimerization domain, a model antigen plasmid encoding CCL19 and a dimerization domain fused to a 500 amino-acid antigenic cassette 
and EVX-04 encoding CCL19 and a dimerization domain fused to a 1000-amino acid 16 ERV fragment cassette. b) Transcriptional analysis by RT-PCR using primers sets 
across the antigenic cassette confirms transcription of the full antigen cassette. c) Translational analysis by immunoblotting detects the expected EVX-04 encoded ~135 
kDA fusion protein in culture supernatant. d) Analysis of CCL19 levels in culture supernatants by ELISA demonstrates efficient secretion of EVX-04 fusion protein.

Figure 3: EVX-04 induces antigen-specific T cells in mice. 
a) BALB/c mice received three intramuscular doses of EVX-04 (10 µg) with electroporation at seven-day intervals. Mice were euthanized at day 19, spleens were collected 
and single-cell suspensions were prepared. Following ex vivo restimulation of splenocytes with EVX-04 ERV peptide pools, ERV-specific T-cell responses were detected by 
IFNγ ELISpot in EVX-04 vaccinated mice, indicating effective in vivo antigen expression and processing. No differences in weight or behavior were observed in EVX-04 
vaccinated mice compared to plasmid backbone dosed or naïve controls. 
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Figure 1: EVX-04 is designed with the proprietary AI-Immunology™ platform that identifies and selects 16 ERV fragments for broad antigen coverage across AML 
patients. AML patient RNA sequencing data was used to quantify ERV expression and identify vaccine candidate ERVs expressed in malignant cells. Vaccine candidate ERVs 
were prioritized by expression filtering, MHC ligand prediction across prevalent HLA alleles, identification of antigen-rich hotspots and ranking of ERV fragments to maximize 
immunogenicity and population coverage. ERV antigens expressed in healthy tissues were deselected, preventing off-target effects. The final AI-Immunology™ selected 16 
ERV fragments were included in an antigen cassette fused with the molecular adjuvant, CCL19, and inserted into a DNA plasmid, collectively comprising the EVX-04 vaccine. 
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• 150 TCGA AML patient samples
• Transcriptomic ERV expression
• Translational support using multi-omics

• MHC ligand prediction
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