Allogeneic natural killer cells engineered to express HER2-directed CAR, Interleukin 15, and TGF-beta

dominant negative receptor effectively control HER2* tumors
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ABSTRACT

e CAT-179 CAR-NK cells kill HER2* cells in vitro and produce interferon CAT-179 cells are efficacious in vivo against HER2* tumor xenografts

Background: The remarkable clinical responses of chimeric antigen receptor (CAR)-engineered immune cell therapies in hematological malignancies have not been

replicated in solid tumors. Engineered, off-the-shelf, allogeneic natural killer (NK) cells are particularly attractive as a chassis for effective cell therapies for solid tumors ga m ma a nd pr0|ong Su r‘"val Of xe nograftEd m ICE
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Methods: PBMC-derived NK cells were engineered with a tricistronic construct expressing HER2-directed CAR, TGF3 DNR, and IL15 under the control of a MND promoter § % 1.0 4 - 2::‘:‘;:?9“: 215011 % e
using TcBuster™ transposase. CAT-179 activity was assessed in vitro by quantifying cytotoxicity and cytokine production upon co-culture with HER2-expressing cell © g 0.8 - Sees - E 2000 B. T . | titati C. M ival
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was evaluated in NSG mice. Anti-tumor efficacy was tested against luciferase-engineered SKOV-3 ovarian cancer cells (SKOV-3-luc) and N87 gastric carcinoma xenografts. 0.4 - AT cells 2501 = 2500 100 - \/ehicle-Saline
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single IV dose, CAT-179 cells persisted for more than two months and retained cytotoxic activity. CAT-179 effectively reduced SKOV-3-luc tumor burden in NSG mice (95% technical triplicates. Viable tumor cells were imaged every four hours in an Incucyte S3 instrument, quantified, and normalized to the start of the O n
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engineered without a construct, CAT-179 cells were engineered with the construct shown in panel B. 2 donors are shown, AVG+/-SEM. CAR and DNR C. Persistent engineered NK cells retained cytotoxicity, as shown by challenging the animals in the persistence study (panel B) with SKOV3-fluc tumor
expression were determined by flow cytometry. IL15 secretion was quantified by Meso Scale Discovery (MSD) ELISA by plating 1E6 NK cells with IL2 cells intraperitoneally on day 64. No cells were detected in the EP only group, similar to vehicle control. SKOV3-fluc mice were imaged (using an IVIS tumors.

and recovering supernatants after 1 day or 4 days in culture. in vivo imaging system) at the indicated time points to quantify tumor burden. Luciferase signal is reported as flux (photons/second). AVG+/-SEM I
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