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Abstract

FT536, a uniformly edited multiplexed engineered CAR iNK cell, 
demonstrates MICA/B tumor specific activation and cytotoxicity

Acute Myelogenous Leukemia cell lines have 
surface expressed MICB and CD33

Figure 1. Multi-edited iPSC derived MICA/B CAR iNK cells demonstrate pan tumor functionality.
Directed differentiation of multiplex engineered iPSCs to CD45+/CD56+/CD3- iNK cells show
expression of IL15Rα fusion, hnCD16 and a lack of surface CD38 expression (A). CAR-MICA/B iNK
cells demonstrate high surface CAR expression and purity (B). MICA/B CAR positive iNK cells show
antigen specific activation following incubation at 2:1 effector/target ratio with human MICA over
expressing murine mastocytoma P815 cells (high++ MICA expressors), CaSki (cervical epidermoid
carcinoma; high++ MICA endogenous expressors) and A2058 (melanoma; medium+ MICA
endogenous expressors) as measured by IFNγ production and CD107α+ degranulation (C).

FT536, uniquely targeting α3 domain of MICA/B, 
elicits potent ADCC utilizing a CD33 targeted 

TriKE (GTB-3650)

Figure 2: MICB but not MICA is expressed on the AML cell lines THP-
1 and HL-60. THP-1 (A) and HL-60 (B) cell lines were stained with a
commercial antibody that recognizes a common epitope of the non-
cleaved α1 and α2 domains of MICA/B or with antibodies that
specifically bind MICA or MICB. THP-1 (C) and HL-60 (D) were also
stained for CD33.

FT536 in combination with a CD33 TriKE (GTB-3650) 
enhances tumor killing of AML

Figure 5: FT536 in combination with a CD33 TriKE (GTB-3650) enhances tumor
killing compared to FT536 alone. FT536 and a CAR-negative iNK were cultured with
the AML lines THP-1(A) or HL-60 alone or in combination with GTB-3650 and target
cell killing was evaluated by IncuCyte. Trypsinized THP-1 (C) or HL-60 (D) were also
used as targets to evaluate killing against targets with cleaved MICA/B. Effectors
were added to targets at an E:T ratio of 2:1.

Conclusions
• FT536 is a multiplexed-engineered iNK cells expressing a novel MICA/B
α3 domain CAR with specific activity against a broad range of tumor cells.

• AML cell lines express MICA/B and CD33, and are killed by FT536 which is
further enhanced in combination with GTB-3650.

• Primary AML tumors uniquely express the α3 domain of MICA/B and
CD33 suggesting that the combination could be a unique dual targeted
therapeutic approach to increase efficacy in AML.
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Figure 4: A multi-edited iNK expressing a CAR against the α3 domain
of MICA/B can also mediate ADCC utilizing a CD33-targeted TriKE. A
CD33 targeted TriKE molecule containing a camelid anti-CD16
component (A) can bind CD33 on an AML target and hnCD16 on the
iNK inducing NK cell degranulation and cytokine production resulting in
the killing of the target cell (B).
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Primary AML bone marrow aspirates from patients at 
diagnosis only express the α3 domain of MICA/B 
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Figure 6: Primary AML bone marrow
aspirates from patients at diagnosis only
express the α3 domain of MICA/B. Bone
marrow aspirates were stained for MICA and
MICB from an AML patients (A-C) using
conventional antibodies. A sample from the
patient were also stained for the α3 domain
of MICA/B, using the antibody clone, 7C6
(D). Figures shown are representative of 4
different patients tested.
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MICA/B CAR binds the α3 domain of MICA/B 

Figure 3: MICA/B CAR binds the α3 domain of MICA/B. MICA and
MICB binding specificity were assessed using B16/F10 murine
melanoma cells transduced with either full length (FL) MICA*001,
MICB*008 or truncated MICA*001 α3 domain proteins.

While acute myeloid leukemia (AML) treatment has improved, relapse is still common, even after reduced
intensity conditioning allogeneic transplantation. Natural killer (NK) cells are a promising allogeneic cell
immunotherapy without the risk of graft-versus-host disease or cytokine release syndrome. We and others
have reported that haploidentical NK cells can safely result in 30-50% complete remissions in advanced AML
patients when given with high-dose lymphodepleting chemotherapy and exogenous cytokine support.
However, while NK cell natural cytotoxicity has a clinical signal in AML, increased specificity and multi-dosing
are likely to enhance the efficacy and durability of this treatment strategy. A number of stress ligands,
including the MHC-I polypeptide-related sequence A and B (MICA/B), bind to the NK cell activating receptor
NKG2D and initiate NK cell killing of transformed and infected cells, and several groups have shown promising
results in clinical trials by developing NK cells that carry a NKG2D chimeric antigen receptor (CAR). However,
the distal α1 and α2 domains of MICA/B that are recognized by NKG2D can be proteolytically cleaved from
the surface of the tumor by metalloproteases, allowing for escape from NK cell-mediated detection and
elimination. Wucherpfennig and colleagues have described that the membrane proximal α3 domain remains
on the cell surface and may be a potential target for immunotherapy across many cancers, including AML.
However, since AML is heterogenous, we hypothesized that clinical success would require dual-targeting and
selected CD33 as the ideal complementary targeting approach since CD33 is a validated marker expressed on
greater than 80% of AML blasts. To this end, our lab has developed a Tri-specific Killer Engager (TriKE) capable
of agonistically ligating theCD16 Fc receptor to CD33 found on AML along with IL-15 co-stimulation to further
activate the NK cell response. Here, we demonstrate the efficacy of a multiplexed-gene edited induced
pluripotent stem-cell (iPSC) derived NK cell (iNK) product that expresses a high-affinity, non-cleavable version
of CD16 (hnCD16), a membrane-bound IL-15 fusion receptor, CD38 knockout to enhance metabolic fitness,
and a CAR against the α3 domain of MICA/B (α3 MICA/B) to drive a potent response against AML alone and
when combined with anti-CD33 TriKE. In the initial study, the iNK cell backbone (iNK cells without the α3
MICA/B CAR) induced potent activity against the AML cell line HL60 and displayed further enhancement of
activity with the addition of anti-CD33 TriKE (GTB-3650), representing combined effects of natural cytotoxicity
and antibody-dependent cellular cytotoxicity. To show specificity for α3 MICA/B targeting, the AML cell line
THP-1 was stained for the presence of MICA/B by flowcytometry using the 6D4 clone that recognizes the α1/2
domains of MICA/B or the7C6 clone that uniquely recognizes the α3 domain +/- proteolytic cleavage with
trypsin. Significant expression of the α3 domain was observed on THP-1cells using the 7C6 antibody, which
was highly expressed even after protease treatment. On the other hand, the α1/2 domains of MICA/B were
detectable at lower levels using the 6D4 antibody and were undetectable after protease treatment. To assess
a dual targeting approach, THP-1 cells were used as targets in live imaging functional assays under standard
conditions (Effector:Target [E:T] 2:1). The iNK cell backbone had modest natural cytotoxicity at 3 hours that
was significantly enhanced by the addition of α3 MICA/B CAR. The effect was further improved with more
rapid killing kinetics when combined with the anti-CD33 TriKE. To evaluate the efficacy of dual-targeting in a
more stringent physiologic manner, we mimicked “stress” conditions by minimizing the E:T ratio to 0.25:1.
While all effector conditions induced immediate killing in 4 hours at the low E:T ratio, sustained tumor control
was only observed with dual-antigen targeting. Studies with primary AML targets, +/- preincubation of
decitabine and all-trans retinoic acid, known to upregulate NKG2D ligands in AML, are in progress and will be
discussed. In summary, dual-targeting strategies using off-the-shelf CAR NK cells targeting α3 MICA/B in
combination with antigen-specific TriKE targeting CD33 represent an ideal clinical strategy to enhance efficacy
and durability of treatment in advanced AML.
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