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DAP10 Co-Stimulation Imparts Memory-like Features to CD5 Targeting Cord Blood Derived CAR-NK Cells
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Relapsed/refractory T-cell malignancies have a particularly poor prognosis and novel therapies are direly needed. CD5 is a
great candidate for adoptive cellular therapy to target T-cell malignancies since it is ubiquitously expressed on T cells with
restricted expression on other hematopoietic cells. NK cells are an attractive platform for CAR engineering to target CD5
since, unlike T cells, they do not express CD5 on their surface, which eliminates the risk of fratricide. Another advantage of NK
cells for CAR engineering is their safety pro�le; in contrast to T cells, they do not cause cytokine release syndrome (CRS) or
immune effector cell-associated neurotoxicity syndrome (ICANS) and they are not associated with graft-versus-host disease
(GVHD) in the allogeneic setting, opening the potential for a completely off-the-shelf cellular product to be used at point of
care. Therefore, we sought to develop CD5 targeting CAR-NK cells for the treatment of T-cell malignancies.
Multiple studies have demonstrated that the choice of co-stimulatory domain in CAR-T cells in�uences their function, persis-
tence and metabolic pro�le. In the �eld of CAR-NK cells, the �rst constructs tested in the clinic have incorporated CD28, a T
cell speci�c co-stimulatory domain, borrowing from the design of CAR-T cells. There is a sparsity of data regarding the im-
pact of co-stimulatory domains on the proliferation, transcriptomic and proteomic pro�le, polyfunctionality, metabolism and
�tness of CAR-NK cells. In this study, we aimed to do so, by comprehensively studying the impact of co-stimulatory domains
including some that are more relevant for NK cell biology, namely DNAX-activating Protein 10 (DAP10), a major adaptor pro-
tein and the exclusive signaling intermediate of NKG2D in human NK cells, DNAX-activating Protein 12 (DAP12), an important
adaptor molecule that associates with multiple activating receptors (e.g. NKG2C, NKp44, activating KIRs) and NKG2D, one
of the most potent NK cytotoxicity receptors which is essential for anti-tumor immunity.
Our results show that CD5 CAR-NK cells with DAP10 co-stimulatory domain show enhanced cytotoxicity against CD5+ T-cell
leukemia targets even after multiple tumor rechallenges in an Incucyte live-cell imaging assay. They also show augmented
polyfunctionality compared to CD5 CAR-NK cells with other co-stimulatory domains in an Isoplexis single-cell secretome
assay. Moreover, DAP10 co-stimulation endowed CD5 CAR-NK cells with enhanced metabolic �tness as evidenced by in-
creased oxidative phosphorylation compared to other co-stimulatory molecules. At the epigenetic level, CD5 CAR-NK cells
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with DAP10 co-stimulation interrogated by sc-ATACseq show enrichment in AP-1 complex and BATF transcription factors
related to memory formation and exhaustion resistance. This translates to better in vivo performance as CD5 CAR-NK cells
with DAP10 co-stimulatory domain signi�cantly improve tumor control and survival in an NSG mouse model of CD5+ T-cell
leukemia (CCRF-CEM) and show evidence of recall response following tumor rechallenge.
In conclusion, our data show that DAP10 co-stimulation induces epigenetic reprogramming of CD5 CAR-NK cells leading
to enhanced cellular �tness and memory formation ensuing better anti-tumor potential. Based on these preclinical data, a
Phase I/II clinical trial evaluating the safety and ef�cacy of CD5 CAR-NK cells for the treatment of CD5+ malignancies is in
preparation.
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