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Conclusions

➢ Lung cancer is the leading cause of cancer-related death in the United States, with non-

small cell lung cancer (NSCLC) comprising a majority of cases.

➢ CAR T cell therapies have demonstrated unprecedented responses in hematologic

malignancies. This is in part due to the ability of the CAR T cell to recognize antigen in

the absence of MHC presentation and quickly respond. Moreover, recent advances have

enhanced the ability of these cells for cytolytic capacity and/or improved persistence.

➢ Current limitations facing CAR-based cellular therapies in solid tumors:

1. Insufficient infiltration of CAR-expressing cells into the tumor microenvironment

(TME).

2. Reduced cytotoxicity long-term against the tumor.

3. Presence of the immunosuppressive TME which impedes endogenous anti-tumor

responses and long-term tumor control.

Can the inherent functionality of iNKT cells be leveraged against solid tumors?

iNKT cells have the unique capacity to:

✓ Directly kill tumor cells by recognition of

lipid tumor antigens and stress ligands.

✓ Reshape the TME through IFN-γ

secretion, activating dendritic cells,

inhibiting/eliminating immunosuppressive

myeloid cells, and enhancing T cell/NK

cell function.

✓ Naturally home to tissues such as lung

and liver (among others).

Cancer-associated fibroblasts (CAFs):

✓ Contribute to tumor progression by

providing physical support to tumor cells,

enhancing tumor cell proliferation and

metastases, and suppressing the

endogenous anti-tumor response1-3.

✓ Constitute an important part of the TME

in solid tumors such as NSCLC1-3.

✓ A majority of CAFs express fibroblast

activation protein (FAP) and FAP-

expressing CAFs play a central role in

the establishment and maintenance of

the immunosuppression in the TME

through several mechanisms1-3.

1Xin et al. Front. Oncol. 2021; 2Zhao et al. J Cancer Res & Clinical Oncol. 2022; 3Yang et al.

Cancer Res. 2016

FAP+ CAFs represent an attractive therapeutic target for solid tumors such as

NSCLC. This approach is further enhanced by combining FAP-targeting with the

intrinsic anti-tumor capabilities of iNKT cells.
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MiNK-215:

✓ Demonstrates the ability to infiltrate into tumor

tissue and kill FAP-expressing tumor cells.

✓ Targets and kills FAP-expressing CAFs,

damaging the tumor-promoting stromal

network of NSCLC tumors and reducing

immunosuppression of the TME.

✓ Boosts T cell infiltration into the tumor tissue

and enhances T cell-directed cytotoxicity

against the tumor cells.

✓ Enhances cellular persistence and

transactivation of effector immune cells

through secretion of IL-15.

Figure 1. MiNK-215 iNKT cells exhibit antigen-specific cytotoxicity against engineered FAP-expressing

tumor cells in vitro. (A) Schema of MiNK-215. (B) FAP-CAR (BIBH 1 [blue, reference], MiNK-215 [red]) or a negative control

CAR (BCMA [black])-expressing iNKT cells were co-cultured at various effector:target ratios against engineered FAP-expressing or

control A-375 or HT1080 tumor cells expressing nano-luciferase for 24 hours. Cytotoxicity determined by luciferase assay.

➢ Targeting FAP is an effective therapeutic option against solid tumors, especially using iNKT

cells as cell therapy platform.

MiNK Therapeutics is a clinical stage biopharmaceutical company pioneering the discovery, development,

and commercialization of allogeneic, off-the-shelf, invariant natural killer T (iNKT) cell therapies to treat

cancer and other immune-related diseases. MiNK Therapeutics has advanced 3 clinical programs for lead

product candidate (agenT-797) targeting heme malignancies (multiple myeloma), solid tumors in

combination with PD-1 checkpoint inhibitors, and COVID-19.
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Figure 3. MiNK-215 iNKT cells increase cytotoxic capacity of partially-exhausted T cells in vitro. (A)

Experimental schematic of cytotoxicity rescue experiment using antigen-exposed NYESO-1-specific T cells against NYESO-1-

expressing A549 NSCLC tumors. (B) Cytotoxicity as measured by Incucyte® assay of NYESO-1-specific T cells across multiple

rounds of antigenic exposure (AE). Cytotoxic capacity decreases with subsequent rounds of antigen exposure. (C) Co-culture of

antigen-exposed T cells +/- supernatant (SN) from activated MiNK-215. (D) Area under curve (AUC) at 24hrs from panel C.

B C

Figure 2. Delay in tumor growth by administering MiNK-215 in vivo against FAP-expressing melanoma cells.
(A) Experimental set up for A-375-FAP in vivo modeling. NOG mice were implanted with A-375 melanoma tumors expressing FAP.

Once tumors were established, FAP-CAR (BIBH 1 [blue, reference], MiNK-215 [red]) or negative control CAR (BCMA [gray])-

expressing iNKT cells were injected into mice or left untreated (black). Mice tissue was harvested at day 24 for immunophenotyping

by flow cytometry, with remaining monitored for survival. (B) Overall survival of mice out to day 50 (n =10 mice/group). MiNK-215

results in a delay in tumor outgrowth and results in improved survival, which is not observed with the BIBH 1-FAP-CAR iNKT cells.

(C) Absolute count of CAR iNKT cells across treatment groups in the tumor. MiNK-215 is readily observed at higher numbers in tumor

tissue. (D) Relative proliferation as measured by Ki67 MFI across treatment groups.
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Figure 4. FAP-CAR iNKT cells delay tumor outgrowth of NSCLC tumors and enhance antigen-specific T cell

responses. (A) Experimental set up of in vivo experiment modeling NSCLC with an engrafted antigen-specific T cell response in

NOG mice. Orthotopic A549 (FAP-negative) tumor implantation results in expression of FAP on murine fibroblasts in the lungs. Murine

surrogate FAP-CAR iNKT cells (red) were administered on day 18 or left untreated (gray), once stroma was sufficiently established.

NYESO-1-specific T cells (black) were administered +/- to mice receiving FAP-CAR iNKT cells (closed or open circles, respectively) to

determine whether FAP-CAR iNKT cells could enhance T cell responses in NSCLC tumors. (B) Tumor outgrowth over the course of the

experiment as determined by luminescence by live animal imaging analyses. (C) Representative images of murine tumor burden in the

lungs at time of injection and 6 days later. Missing mice taken for PD analyses. (D) Overall survival of tumor-bearing animals (n =

9/group).

Figure 5. Elimination of tumor burden in the lungs following FAP-CAR iNKT therapy. (A) Representative H&E

staining of lungs from mice treated with either T cells alone (left panel) or murine surrogate FAP-CAR-IL-15 iNKT + T cells (right panel)

6 days post-treatment. Corresponding color mask images in bottom panel. Green indicates healthy lung tissue, while yellow masks

indicate lung tumor tissue. (B) Tumor area quantification of lungs from (A).

Figure 6. FAP-CAR-IL-15 iNKT therapy enhances immune cell infiltration and T cell activation in the tumor

microenvironment. (A) IFN-γ levels in serum 6 days post immune cell injection in indicated treatment groups. (B) Number of FAP-

CAR-IL-15 iNKT detected in lungs by flow cytometry. (C) Quantification of T cell infiltration in lungs by flow cytometry. (D & E) Measure

of iNKT (left) and T cell proliferation (right) by Ki67 expression across organs.

Figure 7. Enhanced infiltration of tumor-specific CD8+ T cells in tumor-bearing mice treated with FAP-CAR iNKT

cells. (A) Lungs from tumor-bearing mice treated with T cells with or without FAP-CAR-IL-15 iNKT cell treatment. Tumors stained for CD8

(pink) or PanCK (tumor, green) with DAPI shown in blue. (B) Quantification of total CD3+ T cells in lungs by histology. (C) Annotated Image

Markup showing the nearest PanCK+ tumor cell (orange) for an individual CD8+ T cell (yellow). Lines represent distance to closest tumor

cell. (D) Tumor cells and CD8+ T cells proximity calculation showing a drastic increase of CD8+ T cells infiltrating the tumor cells in the FAP-

CAR-IL-15 iNKT group.
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MiNK-215 cell therapy is a FAP-CAR-IL-15

iNKT cell product designed to target FAP-

expressing CAFs and/or tumor cells. MiNK-

215 represents an innovative and potent

cell therapy product to overcome immune

exclusion and broad immune suppression.
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