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Background Chimeric antigen receptor (CAR)-T cell therapy
has revolutionized cancer treatment, but it is associated with
significant dose-limiting toxicities, restricted tumor targeting
(limited by specific antigen expression), and, notably, a lack of
multi-antigen targeting capability to mitigate tumor associated
immune evasion and heterogeneity. Furthermore, dysfunctional
starting material, product inconsistency, and small manufactur-
ing lot size limits the application and on-demand availability
of CAR-T cell therapy.
Methods To overcome these considerable limitations, we have
developed FT536, a first-of-kind, induced pluripotent stem
cell (iPSC)-derived NK (iNK) cell with a novel CAR that ubiq-
uitously targets cancer cells through canonical stress ligand
recognition. We have previously reported FT536 recognizes
the conserved a3 domain of the pan-tumor associated antigens
MICA and MICB (MICA/B), and is derived from a renewable
master iPSC line that contains multiplexed genetic edits to
enhance effector cell functionality, persistence, and multi-anti-
gen targeting capabilities via high affinity non cleavable CD16
(hnCD16) mediated antibody dependent cellular cytotoxicity
(ADCC). Here we preview the nonclinical study for the inves-
tigational new drug (IND) application for FT536.
Results Utilizing a manufacturing process analogous to pharma-
ceutical drug product development, we demonstrate FT536
can be consistently and uniformly produced with a greater
than 4x10E7 fold cellular expansion per manufacturing cam-
paign. Furthermore, FT536 can be cryopreserved at clinical
scale to support off-the-shelf clinical application, with rapid
product thaw and immediate patient infusion in an out-patient
setting. Functional evaluation demonstrated that FT536
uniquely possesses potent and persistent antigen specific cyto-
lytic activity against an array of solid and hematological tumor
lines. Through its hnCD16 modality, FT536 can be utilized in
combination with monoclonal antibodies to provide multi-anti-
gen targeting capabilities and in conjunction with chemothera-
peutics and/or radiation that augment surface MICA/B
expression. In addition, directly thawed and infused FT536
demonstrated significant tumor growth inhibition in multiple
solid and liquid in vivo xenograft models, in which tumor
control was further enhanced in combination with a therapeu-
tic antibody (figure 1). Finally, ongoing studies utilizing a lung
adenocarcinoma model have highlighted the sustained persis-
tence of FT536 in lung tissue up to 33 days following a sin-
gle dose infusion without the need for exogenous cytokine
support.

Abstract 117 Figure 1 FT536 provides statistically significant in vivo
anti-tumor activity which is enhanced in combination with ADCC active
monoclonal antibody therapy. (A-B) FT536 significantly reduced the
number of lung and liver (not shown) metastases compared to CAR
negative iNK control cells in a murine metastatic melanoma model
using B16-F10 cells engineered to overexpress human MICA. (C-D)
FT536 alone, and in combination with Herceptin, demonstrate
significant tumor growth inhibition (TGI) compared to Herceptin alone
in an orthotopic xenograft model of human lung adenocarcinoma.

Conclusions Collectively, these studies demonstrate that FT536
is a highly potent, multi-tumor targeting CAR-iNK cell prod-
uct that is uniform in composition and can be effectively and
safely used off-the-shelf for on-demand treatment of multiple
solid and hematological malignancies. An IND submission is
planned for 2021, with an initial Phase 1 clinical trial to
follow.
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