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Abstract

With the success of chimeric antigen receptor (CAR) T-cell therapy in B-cell malignancies, efforts are being made to
extend this therapy to other malignancies and broader patient populations. However, limitations associated with the time-
consuming and highly personalized manufacturing of autologous CAR T-cells remain. Allogeneic CAR T-cell approaches
may overcome these challenges but require further engineering to reduce their alloreactivity. As a means to prevent
graft-versus-host disease (GvHD) of allogeneic CAR T-cells, we have selected a micro RNA (miRNA)-based short
hairpin RNA (shRNA) targeting CD3ζ which efficiently downregulates the expression of the T-cell receptor (TCR) below
detection level. We generated allogeneic anti-B-cell maturation antigen CAR T-cells (CYAD-211) that co-express an anti-
CD3ζ miRNA-based shRNA within the CAR construct which efficiently inhibited TCR-mediated signaling in vitro and
GvHD in vivo. CYAD-211 was subsequently evaluated in a Phase-I clinical trial (NCT04613557), in patients with relapsed
or refractory multiple myeloma. No signs of GvHD were observed despite evidence of engraftment, demonstrating
efficient downregulation of the TCR. Our data provide proof of concept that a non-gene-edited technology can generate
fully functional allogeneic CAR T-cells, without any signs of GvHD. However, further engineering of the CAR T-cells is
needed to improve their persistence and long-term activity.
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