P231

Invariant natural killer T cells as an allogeneic cell therapy
platform
Burcu Yigit, Xavier Michelet, Simon Yue, Darrian Moskowitz, Ben Wolf, Mark Exley
All authors are current or former employees of Agenus Inc. Lexington MA, USA or subsidiaries thereof (including AgenTus Therapeutics, Inc. and subsidiaries thereof).

AgenTus Therapeutics is developing innovative allogeneic and ‘off-the shelf’ cell therapies by utilizing invariant natural
killer T cells (iNKT) to target solid and liquid tumors. iNKT cells are innate-like lymphocytes that bridge innate and
adaptive immune responses. They can be activated via their invariant T cell receptor recognizing lipid antigens (e.g.
a-Galactosylceramide) presented on CD1d molecules, through NKG2D - NKG2D ligand interactions, and by cytokines.
Upon activation, large amounts of IFNg production leads to recruitment and activation of T cells and NK cells. iNKT
cells also exert potent direct cytolytic activity. While they are found in very low numbers in human blood (~ 0.01% of
T lymphocytes), some of their unique properties make them valuable for cell therapy platforms. Due to their invariant
antigen receptor, their ability to cause GvHD is minimal, and in fact, they have been demonstrated to suppress GvHD
in BMT settings. This facilitates the use of iNKT cells in an allogeneic cell therapy setting. In addition, iNKT cells are very
efficient in infiltrating solid tumors to exert their cytotoxic function and activate other anti-tumor immune cells.

Figure 2. AgenTus’ iNKT allogeneic cell platform enhances
anti-tumor activities

Figure 4. iNKT cells stimulated with aGalCer-pulsed target cells can
kill in a dose-dependent manner
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Due to low frequency of circulating iNKT cells, we have developed and optimized a method to isolate and generate
large numbers of these cells in vitro for use in ‘off-the-shelf’ and allogeneic setting. We can achieve over 40,000-fold
expansion of iNKT cells through stimulation of the invariant TCR in less than 30 days. Importantly, after such massive
expansion, iNKT cells retain their inherent cytotoxic capacity and cytokine production in response to tumor cells.
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Figure 6. iNKT cells kill target cells through their endogenous iNKT
TCR as well as expressed rTCR
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A) Target cells overexpressing CD1d (K562-CD1d) were
pulsed with varying amounts of aGalCer and co-cultured
with iNKT cells at 1:1 E:T ratio. Activation (CD69+ iNKT) and
% killing of K562-CD1d measured after 24 hours.
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Figure 1. iNKT cells can orchestrate the immune system for an
enhanced tumor response – an ideal vehicle for cell therapy
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B) Representative FACS plots of iNKT activation.
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Figure 5. iNKT cells can infiltrate multiple tissues
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Figure 3. iNKT cells can be isolated and expanded to large
quantities with high purity
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iNKT cells are transfected to express a lead NY-ESO-1 TCR, with a transfection efficiency of 41%
Transfected iNKT cells were then co-cultured with T2 cells overexpressing CD1d and pulsed with NYESO
peptide or an irrelevant peptide (MART1) and increasing doses of aGalCer
% killing was calculated based on number of target cells present when co-cultured with total iNKT cells
without a rTCR

4 Weeks

Adapted from Wolf B, Choi J & Exley M. Frontiers in Immunology 2018: 9:384. PMC5845557.
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iNKT cells are an ideal vehicle for delivery of CARs and TCRs in an allogeneic setting
No GVHD is anticipated by iNKT cells, as compared to conventional T cells
Robust expansion of iNKT cells ~ Manufacturing time from isolation of iNKT cells to expansion up to
2x1010 cells is less than 30 days (104-fold expansion)
A single manufacturing run can treat between 20-100 patients. ~ Time to treatment is significantly
reduced.
Expanded iNKT cells retain high cytotoxic capacity as measured by in vitro killing assays.
iNKT cells can infiltrate into tissues, including solid tumors.
iNKT cells can be engineered to express a CAR or a rTCR to direct and enhance their anti-tumor
potential.
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Tissue distribution of iNKT cells in immunocompromised mice
A) iNKT cells were i.v. injected into NOG mice and
3 mice were euthanized and organs collected on
days 3, 7, 14 and 30.
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Recondition Tumor MicroEnvironment (“TME”)
Strong interferon gamma (IFNg) secretion boosts effector T cell recruitment
Activate antigen presenting cells for better recognition of tumors by targeting multiple antigens which helps
block tumor escape
block tumor recurrence
Recruit Natural Killer (NK) cells
improves the activity of checkpoint antibodies
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C) iNKT activation and target cell killing were measured
and plotted in a dose response to aGalCer.

B) Representative flow plots from day 3, demonstrating infiltration of iNKT cells into tissues.

AgenTus is applying its proprietary Antigen Receptor platforms to identify novel CARs and TCRs directed
against tumor-specific antigens. We believe that through modification with tumor-targeted CARs and
TCRs, iNKT cells will serve as potent allogeneic cell therapy vehicles. This should enable an ‘off-theshelf’ approach for improving patient access to cell therapy

C) Persistence of iNKT cells in tissues over time.
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• iNKT cells are made up of a small portion of the CD3+ T cell population. Only donors with ≥ 0.05% of circulating
•

CD3+ T cells are selected for isolation
Purified iNKT cells can be expanded up to 2x1010 scale in 30 days, with over 99% purity.
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