Engineering CD70-Directed CAR-NK Cells for the Treatment of Hematological and Solid Malignancies
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INTRODUCTION e CD70 expression drives CD70 CAR-NK-mediated fratricide in vitro e CD70 KO CAR-NK cells maintain innate cytotoxicity
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associated with CAR-T therapy. CAR-NK cell theraples are partlcularly attractive in acute myeI0|d leukemia . y 1 T o . 0.0 o R Engineered CD70 KO PBNK cells were characterized for endogenous in vitro activity against K562 target cells.
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. .. . . . .. Q ? er - . . . . . .
AM L, NHL, and renal cell carcinoma (RCC), and it is an attractive target for CAR-NK therapy in AML since it is @oo’\ D-Iugferm substrate to measure Iumlne§cenc§ signal. Cytoto>-<|C|ty was calculated relative to the -target cell gnly ne-gatlve cor-mtrol. |
o B) Engineered NK cells were co-cultured with luciferase-expressing K562 target cells at a 1:1 E:T ratio, then stained with an anti-CD107a antibody to

highly expressed on leukemic stem cells and blasts and is absent in normal bone marrow hematopoietic characterize NK cell degranulation by flow cytometry.

A) PBNK cells were transduced with varying amounts of virus to express either anti-CD70 CAR (CD27 receptor) or zsGreen control. CAR and CD70

stem cells.! While aberrant expression of CD70 is associated with several solid and hemato|ogica| expression were evaluated 4 days post-transduction. Increasing expression of CAR correlated with decreasing levels of CD70 for anti-CD70 CAR but not C) Forintracellular staining, cells were treated for an additional 4 hours with brefeldin A and monensin, following CD107a staining. Cells were stained with
malignancies, its expression in normal tissue is restricted to certain immune cell types.2 Here we present the ZsGreen control. a fixable viability dye and antibodies against NK cell markfars. Fina.|IIy, cells were fixed aqd permeabiliz-ed-before staining for i-n’FraceIIuIar IFNy.and TNFo.

.. g : : : . B) PBNK cells were transduced to express GFP control, anti-CD70 CAR (CD27 receptor), or anti-CD70 CAR (scFv). Viability and cell counts (normalized to Compared to CD70 WT vector control cells, CD70 KO cells (with or without CAR co-expression) showed similar levels of cytotoxicity and expression of
preclinical results that highlight the potential for CD70-directed CAR-NK cell therapy using the non-viral untransduced control) were measured 10 days post-transduction. Cell viability and yield were lower for both anti-CD70 CAR-NK cells relative to the GFP CD107a, IFNy, and TNFo. in response to K562 target cells. All data points represent individual donors, and error bars represent standard deviation.
TcBuster™ transposon system (Bio-Techne Corp.) in combination with a CRISPR/Cas9 system to engineer control.

C) Wild-type (WT) or CD70 knockout (CD70 KO) PBNK cells were transduced to express anti-CD70 CAR (CD27 receptor), anti-CD70 CAR (scFv), or not
transduced (UTD). Untransduced cells were labeled with CellTrace™ Violet dye (Thermo Fisher Scientific). WT or CD70 KO CAR-NK cells (effectors) were

-cultured with either CD70* or CD70 - UTD NK cells (targets) at a 2:1 E:T ratio. Target cell counts were measured after 4 hours and normalized to n o .
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active against CD70-positive AML and NHL tumor lines

human NK cells.

a CD70 expression across hematological and solid tumor malignancies
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IS U pregu IatEd u pOn activation C) CD70 expression was characterized in the engineered CD70 KO NK cells. The percentage of CD70* cells was reduced from 90% in vector control NK cells data points represent individual donors, and error bars represent standard deviation.
to less than 15% in CD70 KO and anti-CD19 CAR+CD70 KO controls. CD70 was expressed in less than 1% of anti-CD70 CAR (CD27 receptor) and anti-
A Expanded PBNK B CD70 CAR (scFv) cells following CD70 KO, and the lower levels of CD70 expression are likely due to residual fratricide. All data points represent
o Cells 80~ 90- individual donors.
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A) Peripheral blood NK (PBNK) cells were activated with engineered feeder cells and characterized for CD70 expression by flow cytometry. S 107 B 407 T 407 +CD70KO B activity can be further extended using this non-viral transposon system to enable aelivery ot larger
B) Prior to activation with engineered feeder cells, CD70 was not detected on PBNK cells. Following feeder cell activation, CD70 expression 0 " 20- “ 20- AntCDTO CAR (serv)rEDTO KO genetic payloads, including elements to improve fitness in the immunosuppressive tumor microenvironment or
increased over time and with successive rounds of activation. All data points represent individual donors. 0 0 ] cytokines such as IL-15 to aid NK cell persistence. Furthermore, the tra nsposon system provides 3 more
A) NK cells engineered to express anti-CD70 CAR (CD27 receptor) showed reduced fold-expansion levels relative to vector and CD70 KO controls. streamlined manUfaCturmg process over viral dellvery methods.
1 Perna et al. 2017, Cancer Cell. 32:506. 3 Cerami et al. 2012, Cancer Discovery. 2:401. B) Both anti-CD70 CARs show comparable fold-expansion levels to vector, CD70 KO, and anti-CD19 CAR+CD70 KO controls. NK cells were normalized to Overall, these results demonstrate a path to enable CD70-targeted CAR-NK cell therapy for the treatment of
2 McEarchern et al. 2008, Clin Cancer Res. 14:7763. 4 Gao et al. 2013, Sci. Signal. 6:pl1. 1x10° cells per sample prior to each round of expansion, and fold-expansion was calculated by dividing the cell count following engineered feeder cell AML, RCC, and other CD70-positive malignancies.

* Petti et al. 2019, Nature Comm. 10:3660. expansion by 1x10°. All data points represent individual donors, and error bars represent standard deviation. -]




