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ENA-0001 can kill tumour cell lines from different indications in 2D and 3D 
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Summary

•  ENA-0001 exhibits a potent, MR1-specific cytotoxic and IFN-γ response when co-cultured with 
tumor cell lines from different indications, with no reactivity against normal cell lines.

•  Effective transduction and expression of an MR1-restricted TCR in primary CD3+ cells (ENA-0001) 
using a manufacturing process suitable for clinical implementation.

•  ENA-0001 T cells have high TCR surface expression and robust Tscm phenotype that has previously 
been shown to be a favourable phenotype for in vivo persistence with other T cell therapies.

•  Regulatory-enabling preclinical safety and efficacy studies with ENA-0001 are advancing in order 
to enable a first-in-human clinical study. 
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ENA-0001 can be manufactured using an established TCR-T process

•  Utilizing a precedented manufacturing approach to create a first-in-class, MR1-targeting autologous  
T cell therapy product

•  Lentivirus transduction of optimised TCR cassettes commonly used with numerous approved and 
clinical-stage engineered T cell therapy products 
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MR1-presented antigens are attractive, broadly shared targets for  
cancer immunotherapy

MR1 is monomorphic unlike HLA Class I and II 
alleles: Targeting MR1-ligand enables treatments 
across all HLA-types

HLA loss-of-heterozygosity is a mechanism of 
escape in solid tumors: Homozygosity reduces 
likelihood of MR1 loss

Metabolites presented by MR1 are immutable, unlike 
specific peptide sequences: Reduced scope for 
mutation to drive antigenic loss

Cancer-specific MR1 T cells are active against solid 
and liquid tumor types: Potential for treating many 
types of cancer

•  A novel class of MR1-targeting, cancer-specific αβ T cells has been identified and isolated from  
healthy donors1

•  These MR1-targeting T cells demonstrate MR1-dependent anti-cancer activity, both in vitro and in a 
mouse model, with no response to a panel of normal primary cell lines2

• An autologous, TCR-T cell product, ENA-0001, is being developed by Enara Bio based on this science
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A manufacturing process established for ENA-0001 yields T cells with a  
predominantly Tscm phenotype

Figure 2. Flow cytometry phenotyping of manufactured T cell product ENA-0001. (A) The frequency of CD3+, CD4+ and CD8+ cells within 
the harvested populations (gated on live single cells). (B) The phenotype of ENA-0001 as demonstrated by staining with CCR7, CD45RA and 
CD95 antibodies is indicative of a predominantly Tscm phenotype at the end of manufacturing. (C) Low representation of the CD39+/CD69+ 
population in the manufactured T cell product ENA-0001 as assessed by FACS staining. ID1477. 
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Efficient surface expression of an optimised TCR cassette in ENA-0001  
after lentiviral delivery into primary T cells

Figure 1. Expression of the MR1-restricted TCR in a lentiviral construct and transduction into primary T cells from healthy donors leads to 
products with (A) good viability, (B) transduction efficiency (as shown by the percentage of transduced cells) and (C) levels of expression of 
the TCR on the cell surface. Data shown are based on two repeat manufacturing runs of T-cells from two healthy donors (D41 and D43).  
Experiments ID1325, ID1401, ID1431.
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In vitro safety screens show that ENA-0001 does not react to normal cells

Figure 5. Preliminary in vitro safety studies have shown that ENA-0001 T cells did not produce IFN-γ or Granzyme B above background in 
response to a panel of normal cells from different tissue origins. IFN-γ and Granzyme B MSD was performed on co-cultures of NTD or  
ENA-0001 transduced T-cells from one donor at 48h and are shown as the mean of triplicate wells +/- SD. Experiment ID1492 
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ENA-0001 produces IFN-γ in response to a panel of tumour cell lines

Figure 4. (A) Overnight IFN-γ ELISpot data co-culturing ENA-0001 or NTD T cells with A549, A549-MR1-/- and Nalm6 leukemia cells 5:1.  
Data are shown as the mean of three replicate wells + SD. Experiment ID1416. (B) IFN-γ MSD was performed on supernatants taken from 
48h co-cultures of ENA-0001 or NTD cells with A549, A549-MR1-/-, Wood Breast or Nalm6 tumor cells. Data are shown as the mean of three 
replicate wells +/- SD. Experiment ID1465. 
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Figure 3. ENA-0001 T cells kill tumour cell lines from a range of cancer indications. (A) Cytotoxicity data from xCELLigence experiments 
using Wood Breast, A549 or A549-MR1-/- lung cancer lines as targets and ENA-0001 or non-transduced (NTD) T cells. Data are shown as the 
mean of three replicate wells + SD and summary data is shown at 48h. Experiment ID1416 (B) Time course of normalised Nuclight Red (NLR) 
Intensity of staining of NLR-labelled A549 or A549-MR1-/- spheroids or a NSCLC PDX LXFA983 in the presence of different doses of  
ENA-0001 or NTD T-cells and endpoint images from the same experiment (VXXFTE002023/2025).
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