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Adoptive T-cell therapy with single-chain variable fragment (scFv)-derived chimeric antigen receptors
(CARs) has transformed cancer therapy. Nevertheless, treatment failure can occur and is often associated
with loss of the targeted antigen—an outcome affecting a large portion of patients that have failed CD19-
targeted CAR T cell therapy. Targeting more than one tumor antigen expressed on the surface of tumor
cells to mitigate antigen loss is a strategy that has been tested preclinically with CAR-T therapy. This
approach is challenging due to the complexities of validating numerous CAR constructs or generating
functional CARs which contain several tandem scFvs. The Antibody-Coupled T-cell Receptor (ACTR)
platform is a universal, engineered T-cell therapy technology developed to mediate anti-tumor activity in
combination with tumor-targeting antibodies. The ACTR construct, derived from the natural human CD16
and coupled to T-cell signaling domains, is designed to engage the Fc domain of therapeutic antibodies,
resulting in a novel platform for T-cell targeted cancer therapy. In contrast to CAR T-cell constructs that
are restricted to a single antigen, the ACTR platform is highly adaptable, which can be targeted against a
diverse set of tumor antigens—thus providing adaptable tumor targeting in the event of antigen escape.
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Here we have demonstrated that ACTR T-cells can be paired with a diverse repertoire of therapeutic antibodies that target
tumor antigens expressed in B-cell malignancies. ACTR T-cells produced cytokines and mediated tumor cell cytotoxicity
when combined with clinic-ready antibodies against CD19, CD20, or CD22. Further, ACTR T-cell activity was enhanced when
2 antibodies were used in direct combination, and ACTR T-cells maintained effector function through sequential targeting
with different antibodies were used in a cyclic manner. Most importantly, we have demonstrated that ACTR T-cells can
target CD19 antigen loss without the need of generating a new construct or T-cell product. Thus, ACTR T-cells have the
flexibility to target multiple antigens with a single chimeric receptor when paired in combination with tumor targeting
antibodies. This unique, first-in-class capability allows for dynamic control of T-cell function in the event of tumor antigen
escape.

Schematic of the ACTR platform. CD16 Fc
receptor engages the Fc domain of tumor-
targeting human IgG1 antibodies and triggers T
cell activation and tumor cell cytotoxicity. The
ACTR platform has demonstrated activity with
multiple tumor-targeting antibodies, and the
current work broadens our understanding of the
applicability of the ACTR platform. ACTR T cells
combined with Rituximab are currently in clinical
trials (see poster #3512 Session 801 titled,

“Targeting CD20+ Relapsed Refractory B Cell

Lymphoma with ACTR087, Antibody-Coupled

T-Cell Receptor (ACTR) Engineered Autologous

T Cells, in Combination with Rituximab).

(C) In a model of CD19 antigen loss, ACTR-expressing T-cells maintain ability to target Raji cells that have had CD19 deleted
when paired with antibodies targeting CD20 or CD22. ACTR-expressing T-cells produce cytokine and exert tumor cell
cytotoxicity against both WT and CD19 KO Raji cells in combination with either anti-CD20 or anti-CD22.
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(A) B cell antigens are co-expressed on lymphoma cell lines. Black=Unstained; Blue=RL cells; Gray=Raji cells; Orange=Daudi
cells. (B) Antibody screening with an ACTR-expressing Jurkat NFAT-luciferase reporter line demonstrates ACTR activity
against Daudi and Raji B-cell lymphomas using anti-CD19, anti-CD20, or anti-CD22 antibodies. (C) Antibody screening with a
Jurkat NFAT-luciferase reporter line demonstrates ACTR activity against MM1.s or NCI-H929 multiple myeloma cells using
anti-CD38 and anti-CS1 antibodies.

(A) IL-2 production from ACTR T-cells and (B) ACTR T cell-mediated tumor cell cytotoxicity during co-culture with Daudi cells
in the presence of antibodies targeting CD19, CD20, and CD22. A CAR targeting CD19 was included for comparison.
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(A) To generate a model of CD19 antigen loss, CD19 was deleted in a Raji B-cell lymphoma cell line using CRISPR/Cas9.
Deletion of CD19 was confirmed by flow cytometry, and CD19-negative Raji cells were purified by FACS sorting. CD19,
CD20, and CD22 expression was confirmed for Raji WT (filled histograms) and Raji CD19 knockout (KO) cells (open
histograms). Unstained negative control in black.
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(B) In a model of CD19 antigen loss, T-cells expressing a CD19 CAR have no activity against Raji cells that have had CD19
deleted.
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ACTR T-cells are cross-functional through sequential rounds of stimulation. ACTR T-cells were co-cultured with Daudi target
cells in the presence of anti-CD19, -CD20, or -CD22 antibodies. Following 7 days after T-cell expansion, cytotoxicity of Daudi
cells was measured. ACTR T-cells were washed out, and then co-incubated with fresh Daudi target cells with a new, different
antibody and expanded for an additional 14 days. Cytotoxicity of Daudi target cells was measured again on Day 14.
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ACTR T-cells were co-incubated with the difficult-to-kill RL cell line in the presence of anti-CD19 or anti-CD22 antibodies
alone, or anti-CD19 and anti-CD22 antibodies in direct combination. ACTR T-cell production of IFN-! (A) and RL target cell
cytotoxicity (B) was measured.
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