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Introduction Results

The adoptive transfer of gene-modified T cells has recently emerged as a revolutionary new pillar in cancer therapy. Efficient and durable co-repression of highly expressed B2M and CD5 genes in T cells Efficient repression of immune checkpoints in ZF-R-expressing metastatic TILs
Despite its remarkable success, many barriers still limit a more broadened therapeutic efficacy in solid tumors and A . B A B
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Efficient and durable MHCI and CD5 repression upon LV-mediated delivery of ZF-Rs in CD3+ cells. (A) Schematic representation of CD5 \x\y \x’\\ \x& \x’\\
gene mMRNA knockdown versus the CD5 ZF-R binding sites (triangles); darker colors indicate stronger repression. Selected CD5 ZF-R is highlighted in blue. SR ® ®
(B) Panel of LV particles delivering up to two ZFRs were generated to assess repression efficiency in CD3+ cells. (C) CDS5 (left) and B2M (right) repression Generation of TILs expressing ZF-Rs targeting immune checkpoints. (A) Schematic representation of the workflow leading to the generation of
efficiency were quantified by measuring the percentage of NGFR+/MHCI- and NGFR+/CD5- CD3+cells by flow cytometry. (D) Durability of B2ZM and CD5 ZF-R-expressing TlLs. Briefly, TILs were isolated from biopsies resected from colorectal liver metastatic (CRLM) patients following mincing, enzymatic and
repression was assessed by monitoring NGFR+/MHCI- and NGFR+/CD5- CD3+ cells injected in NXG mice for 10 weeks. (E) FACS plots showing mechanic dissociation and ficoll separation. Next, isolated TlLs are transduced and expanded in vitro for at least 2 weeks. (B) Panel of LV constructs
concomitant MHCI and CDY5 repression in transduced CD3+ cells before injection (left) and 10 weeks post-injection in blood (middle) and spleen (right). delivering ANGFR and up to two ZF-Rs targeting PD |, LAG3 and TIGIT. (C) Transduction efficiency of the indicated LVs was quantified as the percentage of
Cytoplasm NGFR+ cells. (D) PD1 (left), LAG3 (middle) and TIGIT (right) repression efficiency were quantified by measuring the percentage of NGFR+/PD |+,
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regulators of the anti-tumor activity. These include immune checkpoints, successfully targeted by immunotherapy, and A o e bone Days in culture Daye in culture Qg\ééo CZ@ %ﬁo ¢ Asa pron of concept, co-repression of constitutively anc.:l highly expres:::ed .32/\4 and CD5 genes with ZF-Rs
factors playing a key role in the TME and the TCR signaling. Overall, our study proposes an innovative cell engineering interaction and increase specifcity P :\\@V resulted in efficient and long term MHCI and CD5 protein knockdown in vivo.
approach to generate gene-modified T cells with an improved tumor-eradicating potential. Specificity optimization of PDI- and TIM3-ZF-Rs. (A) Schematic of the interaction between zinc finger domain and genomic DNA'2. (B) The * Introduction of PCV mutations to abrogate some interactions between ZF-R and the DNA phosphate backbone
percentage of PD |- and TIM3-ZF-R-expressing T cells decreases rapidly over time using non-optimized ZF-Rs (left) . In contrast, the percentage of PD |- and strongly improved the specificity of ZF-Rs without compromising on-target repression efficiency.
TIM3-ZF-R PCV-expressing T cells is stable following introduction of PCV mutations reducing non-specific interactions of ZF-Rs with the DNA phosphate ) o ) ) . )
contact backbone (right). (C) PDI (left) and TIM3 (right) repression efficiency were quantified by measuring the percentage of PD |+ and TIM3+ transduced * PDI1 and TIGIT ZF-Rs did not affect in vitro functlonallty of gene'mOdlfled CAR-T cells, warranting further
cells by flow cytometry. evaluation of their anti-tumor activity in animal models.
Generation of fully functional ZF-R-expressing CAR-T cells * TILs from CRLM patients could be efficiently engineered with ZF-Rs targeting immune checkpoints.
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