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CONCLUSIONS & PERSPECTIVES

The recent licensing of CAR T cell therapy for B cell acute lymphoblastic leukemia and diffused large B cell ymphoma provides a strong clinical validation of the approach and an impetus to develop CAR-T cell therapy beyond B cell malignancies. However, the choice of target is crucial since the identification of antigens exclusive to tumors has been
challenging to date. The multi-target specificity of the NKG2D-based CAR (CYAD-01) ensures effective and safe targeting of a large variety of tumors. However, in the case of NKG2D, like with other target antigens permanently or transiently expressed on T cells, this leads to T cell fratricide, causing reduced cell yield. Gene editing approaches
provide clinically relevant methods to prevent the expression of those antigens, thus inhibiting fratricide and enabling CAR-T cell expansion. However, the multi-target specificity of the NKG2D-based CAR renders gene editing challenging.

To tackle fratricide during CYAD-01 cell manufacturing, we initially used a PI3K inhibitor which partially tackled fratricide, enabling the production of low and intermediate doses of CYAD-01 cells. Nonetheless, due to the opposing effect of PI3K inhibition to cell proliferation, this approach could not be applied when high numbers of cells were required.
To circumvent this, we used a specific NKG2D blocking antibody during the expansion phase of the culture, which controlled T-cell fratricide and allowed CAR-T cells expansion. However, this solution was still suboptimal due to the rescue of the CD4+ population, resulting to a shift of the CD4/CD8 ratio in favor of the CD4 T cells. Adapting the

incubation time with the antibody and the culture length provided a third and optimal solution, enabling the large-scale production of effective CAR T cells to be used in cancer therapy.

Our results demonstrate that target-driven fratricide can be overcome using different approaches that enable the development of T cell therapies where self-expression of the target ligand is a limiting factor.



