PRECLINICAL IN VITRO AND IN VIVO EVALUATION OF CD8af+ CD19 CAR IPSC T CELLS GENERATED Notch
IN A TCR SIGNAL INDEPENDENT MANNER USING DLL4/VCAM-COUPLED MICROBEADS THERAPEUTICS

AACR Annual Meeting 2024 | Poster #39
1 Notch Therapeutics Inc, Toronto, ON, Canada

Muluken S. Belew!, Richard Carpenedd!, Alessia Pallaoro!, Hiofan Hol', Avisek Deyati4, Daniel C. Kirouac?, Siddarth Chandrasekaran?, Valerie Wall?4, Libin Abraham?, Sommer Apelu?, 2 Notch Therapeutics Inc, Seattle, WA, USA
Michael Hunter Cadell?, Amanda AuYeung', Omar Subedar!, Elisa Martinez', Shri Joshi!, Elizabeth Csaszar!, Steven Woodside!, Emily Titus!, Christopher Bond?

OVERVIEW RESULTS

The use of clonally-derived, induced pluripotent stem cells (iPSCs) as starting material for therapeutic T cell manufacturing would overcome many Figure 1. CD8ap+ T cells are generated from iPSC-derived hematopoietic progenitor cells using DLL4/VCAM-1 microbeads Figure 3: IPSC-derived CD19 CAR-T cells demonstrate robust in vitro cytotoxicity and proliferation
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- “\\é@ . Figure 4: IPSC-derived CD19 CAR T cells demonstrate persistent in vivo efficacy in xenograft NSG mouse tumor model
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High Notch Signaling Strength Low — > NOTCH1q1 - & & - . A. Schematic of treatment regimen for NSG mice bearing disseminated A549-CD19 tumor model. A549 CD19+/+ cells co-expressing luciferase were implanted into 6-7 week old NSG mice through
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A. UMAP of single cell transcriptomes; iPSC-derived CAR T cells through differentiation (CD34+, Pro-T, CD8+SP stage, and following three rounds of exposure
A. IPSCs were engineered to be TRAC-/- with site-specific integration of a CD19 CAR (41BBz) under exogenous promotor control into the TRAC Locus. to A549 CD19+/+ tumor cell stimulation) vs. PBMCs (CD8+ T cells, CD56+ NK cells). Analysis also included primary CD19 CAR T cells following three rounds of
B. Engineered iIPSCs were differentiated to CD34+ hematopoietic progenitor cells before undergoing differentiation to CD8+ T cells in a suspension ?S:Ti]ifr;esﬁismu'ations' The transcriptomes of iPSC CAR T cells and PBMC-derived CAR T cells align closely after restimulation assays with antigen-expressing . Controllgd Notch signali.ng provided via the Engineered Thymic Niche technology enables generation of iIPSC-derived CD8+ T cells, bypassing the necessity for TCR/CD3 signhaling and enabling
culture via precise control of Notch signaling in the presence of ETN beads. ' allogeneic T cell generation for off-the-shelf therapy development.

B. A bubble plot of select genes associated with blood progenitors, T cell ineage commitment, canonical T cell function, innate lymphocytes (ILCs), cytotoxic
T cells, exhausted T cells, and Notch response elements. iIPSC-derived CD8+ T cells acquire a canonical T cell gene expression pattern during differentiation,

. ) . . . . . . . . . with heightened CD3 expression, limited expression of ILC or exhausted markers, and activated Notch signaling. Upon CD19 antigen stimulation, iPSC-
vivo efficacy study was conducted in NSG mice engrafted with a disseminated A549 CD19-expressing tumor cell line, with bi-weekly readouts of tumor derived CAR T cells demonstrate heightened Granzyme and Perforin expression as expected. - This advancement demonstrates proof-of-concept for generation of highly efficacious, off-the-shelf CAR-T cells using novel, small-footprint manufacturing in order to broaden the applicability and

growth inhibition, animal survival, and body weight, and weekly readouts of CAR-T persistence. accessibility of T cell therapies for cancer patients.

- Using a clonal, TCR-deficient iPSC cell line with a CD19 CAR knocked in at the TRAC locus, we have applied this approach to generate iPSC-CAR T cells, capable of multiple rounds of in vitro tumor
cell lysis and sustained tumor growth inhibition in vivo comparable to primary T cells and without acute toxicity.

C. IPSC-derived CD8+ T cell phenotype was characterized using flow cytometry and transcriptomic analysis. Antigen-mediated cytotoxicity and T cell
proliferation were assessed in vitro using live cell imaging of iPSC-T cells co-cultured via serial restimulation with CD19-expressing tumor cells. An in



