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1.  ERVs are highly expressed in AML across patients

4. Mouse EVX-04 elicits T-cell responses and prevents tumor growth2. AI-driven design of  multi-target EVX-04 vaccine
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• 150 TCGA AML patient samples
• Transcriptomic ERV expression
• Translational support using multi-omics

• MHC ligand prediction
• Prevalent alleles in the general population
• Identification of MHC ligand-rich ERV fragments

• ERV expression in healthy tissues
• Prevention of off-target hits and central tolerance
• Filtering of immuno-suppressive domains
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Figure 2: EVX-04 is designed with 
the proprietary AI-Immunology™ 
platform that identifies and 
selects 16 ERV fragments for broad 
antigen coverage across AML 
patients. a) Clinical AML patient 
RNA sequencing data was used to 
quantify ERV expression and 
identify vaccine candidate ERVs 
expressed specifically in malignant. 
ERVs expressed in somatic tissues 
were deselected to prevent off-
target effect. Within the ERV 
proteins,  HLA ligand predictions 
were used to identify fragments 
rich in putative epitopes. For each 
fragment, the expression level, HLA 
ligand predictions, HLA population 
frequencies and a propensity for 
protein translation were 
integrated. b) Sets of ERV 
fragments were tested iteratively to 
identify the combination yielding 
the highest predicted AML 
population coverage. c) + d) Using 
this  optimization, AI-Immunology™ 
selected 16 ERV fragments which 
were included in an antigen 
cassette fused with the molecular 
adjuvant, CCL19, and inserted into a 
DNA plasmid, collectively 
comprising the EVX-04 vaccine. e) 
The EVX-04 vaccine coverage was 
benchmarked on a hold-out set of 
AML patients and 
demonstrates broad coverage 
across the AML patient population.  

• From a pool of 5 million ERV-derived protein fragments expressed in AML, AI-Immunology™
selected 16 ERV fragments rich in HLA ligands for the EVX-04 vaccine

• On an independent AML cohort, EVX-04 was benchmarked to cover 95% of the patients with
at least 15 HLA ligands

• In vitro validation demonstrated that each ERV fragment in EVX-04 can elicit specific T-cell
responses across multiple HLA diverse subjects

• A mouse surrogate of EVX-04 confers complete tumor control in B16F10 and CT26 in vivo

challenge studies

• Overall, AI-Immunology™ designed a novel ERV-based off-the-shelf AML vaccine, which we
preclinically validated and are preparing for a first-in-human clinical trial
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• Endogenous retroviruses (ERVs) are normally silenced in mammalian genomes, however, 
epigenetic dysregulation can lead to their cancer-specific expression, making them 
promising vaccine targets

• Through a pan-cancer transcriptome analysis, we identify that cancer-specific ERV 
expression is especially pronounced in acute myeloid leukemia (AML), in line with 
epigenetic dysregulation being a hallmark of AML.

• The AI-Immunology™, is used for identifying the optimal set of ERV-derived protein 
fragments that would elicit broad T-cell responses in AML patients

• AI-Immunology™ takes as input ERV expression levels in AML samples, HLA population
frequencies and protein-translation propensity. The protein-translational propensities were
established by large-scale analysis of thousands of cancer biopsies and cell lines
characterized by ribo-seq, immunopeptidomics and proteomics.

Figure 1: ERVs are highly expressed across AML 
cancer patients. (a) Schematic showing 
reactivated expression of ERVs from the genome 
in AML blast cells. (b) Number of ERVs expressed 
in select cancer types from pan-cancer ERV 
expression analysis. ERVs are highly expressed in 
AML in line with them being subject to 
epigenetic regulation, which is perturbed in AML. 
(c) Heatmap showing expression of ERVs across 
patients for select cancer types. AML-specific 
ERV expression is shared between cancer 
patients (highlighted in RED), enabling the 
possibility for designing off-the-shelf 
ERV targeting therapies for AML.
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H-2d haplotype
Mouse and tumor cells

H-2b haplotype
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EVX-04 surrogate containing shared colon 
carcinoma and melanoma ERV fragments

Murine melanoma model
(C57BL/6, H-2b haplotype)

Murine colon carcinoma model
(BALB/c, H-2d haplotype)
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Figure 4: Mouse EVX-04 elicits vaccine-specific T-cell responses and prevents tumor growth a) A mouse 
EVX-04 vaccine was designed for the tumor cell lines CT26 and B16F10. The vaccine was tested in in vivo 

tumor challenge studies for each cell line. b) Tumor growth curves for treatment group and negative 
control for the CT26 and B16F10 challenge studies. c) Ex vivo immune monitoring (IFNg ELISPOT and ICS-
FACS) show elicitation of vaccine-specific CD8+ and CD4+ T cells.
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Figure 3: 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 un-pulsed controls. 

Iterative fragment 
selection

Extend best ERV antigen 
fragment sets with a 
fragment. Calculate 

patient cohort coverage 
and repeat.
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