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BACKGROUND

RESULTS

SUMMARY

* Liver metastases limit the efficacy of immunotherapy in patients with mismatch repair proficient/microsatellite-stable
(PMMR/MSS) colorectal cancer (CRC) (Wang et al. JAMA Netw OPEN, 2021).

*  The immunosuppressive tumor microenvironment (TME) of CRC liver metastases characterized by (i) poor
immunogenicity, (ii) a paucity of dendritic cells, (iii) elimination of tumor-specific effector T cells, and (iv) an abundance
of immunosuppressive intrahepatic Kupffer cells and myeloid-derived suppressor cells contributes to the lack of
response to immunotherapy in these patients (Ye et al. Cancer Res Commun. 2023).

* Here, we describe MiNK-215, an IL-15 armored FAP-targeting CAR iNKT cell therapy, derived from the AgenT-797
allogeneic iNKT platform, as a potential novel therapeutic approach for CRC patients with liver metastases.

Fig. 3: CRC liver met organoids are refractory to PD-1/CTLA-4 immune
checkpoint blockade (ICB)

CRC liver met organoids were treated with ICB or isotype controls at
(A) 0.6, (B) 5.6 and (C) 50 pg/ml. Three days after treatment, GFP
signal intensity (representing tumor cell content) was quantified using
Image J and normalized to isotype control. Statistical analysis was

performed using T test; ns, not significant.
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1. Initial formation of organoids. Hepatocytes and Kupffer-enriched non-parenchymal cells (including heﬁatic stellate cells
and liver sinusoidal endothelial cells) were combined at a ratio of 9:1. HCT-15 or HCC2998 CRC cells engineered to
express GFP, HLA-A*02:01, and NY-ESO-1 (a tumor associated antigen; TAA) were added at a ratio of 0.01-0.02:1 to total
cells. Cytokines IL-2 and IL-7 at 10 were supplemented at a concentration of 10 U/ml.

2. Recapitulating the immune cell compartment of the TME. TAA-specific T cells and PBMC were added 3-4 days after
initial organoid formation. TAA-specific TCR T cells were added at a ratio of 0.05:1 to CRC cells, and autologous PBMCs
were added at a ratio of 0.25:1 to total cells.

3. Treatment. MiNK-215 or immune checkpoint blockade (anti-PD-1 + anti-CTLA-4 mAbs) were added 3-4 days after initial
organoid formation.

Fig. 1: CRC liver met organoids retain key pathological features of human CRC

liver metastases
MSS-CRC liver met patient biopsy:

(A) Desmoplastic CRC liver met have an apparent separation
between tumor and normal liver tissue by a desmoplastic rim.
(B) Non-desmoplastic CRC liver met has direct contact
between tumor cells and hepatocytes.

MSS-CRC liver met organoid:

(C) Liver organoid with major liver cell types (hepatocytes,
Kupffer cells, sinusoidal endothelial cells, and hepatic stellate
cells). (D) HCC2998 (MSS-CRC) cells showing evident growth
from that of the liver organoids; (E-F) HCT-15 (MSI-CRC) cells
either showing discernible growth from that of the liver
organoids (E) or infiltrating inside the liver organoids and
making direct contact with them (F).

Fig. 4: MiNK-215 overcomes the limits of PD-1/CTLA-4 blockade to enhance
tumor killing in CRC liver met organoids
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(A) Killing of HCT-15 CRC cells in CRC liver met organoids from treatment with TAA-specific T cells and/or MiNK-215 cells is shown.
Representative images for each condition: (B) no treatment, (C) TAA-specific T cells (D) MiNK-215 to CRC cells at 3:1 ratio, and TAA-
specific T cells + MiNK-215 at a (E) 3:1 of MiNK-215 to CRC cells. TAA-specific T cells were added at a ratio of 0.05:1 to the tumor cells.
Three days after treatment, GFP signal intensity (representing tumor cell content) was quantified using Image J. n=8-10
organoids/condition. Statistical analysis: 1-way ANOVA followed by Fisher’s LSD test.

Fig. 7: MiNK-215 reduces CXCL12 expression in HCT-15 CRC liver met

organoids
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(A) Reduction of CXCL12 expression with MiNK-215 in
combination with TAA-TCR T cells is shown with various
treatment conditions. (B-H) The top row shows
immunohistochemistry images of individual CRC liver
met organoids, while (I-O) the bottom row shows
representative images from each group. The no
treatment conditions are (B, 1) liver organoids, (C,J) with
CRC cells, (D,K) with PBMCs. Treatment conditions are:
(E,L) TAA-specific T cells were added at a ratio of 0.05:1
to tumor cells. (F,M) MiNK-215 to CRC cells at a ratio of
3:1, and TAA-specific T cells + MiNK-215 at a (G,N) 3:1
and (H,0) 10:1 ratio of MiNK-215 to CRC cells. One way
ANOVA followed by Tukey’s post-hoc test was
performed for multiple comparisons. Statistically
significant comparisons (P<0.05) are shown.
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Fig. 2: CRC liver met organoids recapitulate Fibroblast Activation Protein-a

(FAP) and CXCL12 expression profiles of human metastatic lesions

MSS-CRC liver met patient biopsy:

(A) CXCL12 displays filamentous layer formation
alongside cytokeratin in tumor epithelial cells
(arrowhead). (B) FAP expression predominantly
localizes to cancer-associated fibroblasts (CAFs)
within the tumor stroma of colorectal cancer
liver met.

MSS-CRC liver met organoid:

(C-J) In the organoids, a differential expression
of FAP and CXCL12 expression was observed. (D,
F, H, J) represent high-magnification images
squaresin (C, E, G, 1), respectively.
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Fig. 5: MiNK-215 promotes CD8* T cell infiltrations into HCT-15 CRC liver

met organoids
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(A) CD8+ T cell infiltration in CRC liver
met organoids on day four after various
treatments. Representative images for
each condition: (B) no treatment, (C)
TAA-specific T cells, (D) MiNK-215 to CRC
cells at 3:1 ratio, and TAA-specific T cells
+ MiNK-215 at a (E) 3:1 and (F) 10:1 of
MiNK-215 to CRC cells. TAA-specific T
cells were added at a ratio of 0.05:1 to
the tumor cells. One way ANOVA
followed by Tukey’s post-hoc test was
performed for multiple comparisons.
Statistically significant comparisons
(P<0.05) are shown.
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Fig. 8: MiNK-215 promotes a proinflammatory milieu for T cell
trafficking and, enhances T cell activation and effector function
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Luminex bead array was performed to detect cytokines secreted in the supernatants of CRC liver met organoids. No treatment,
TAA-specific T cells, MiNK-215 to CRC cells at 3:1 ratio, and TAA-specific T cells + 0.3:1, 1:1, 3:1 and 10:1 of MiNK-215 to CRC cells.
TAA-specific T cells were added at a ratio of 0.05:1 to the tumor cells. n=8 organoids per condition. One way ANOVA followed by
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Tukey’s post-hoc comparison; Statistically significant comparisons (P<0.05) are shown.
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MiNK-215 remodels the tumor stroma, and enhances T cell
infiltration and effector function to eradicate tumor cells in CRC

liver metastasis organoids
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Summary: The tumor stroma comprising CAFs with high FAP expression
plays a central role in establishing and maintaining the immunosuppressive
TME of CRC liver metastases.

MiNK-215 — an IL-15 armored FAP targeting CAR-iNKT cell therapy:

1) Reduces FAP-expressing stellate cells (hepatic CAFs) and CXCL12
expression to alleviate immune suppression

2) Enhances the secretion of chemokines (CX3CL1, CXCL9 and CCI3)
associated with trafficking and infiltration of antigen specific T cells into
the TME of CRC liver metastases

3) Enhances T cell activation (sCD137, CD40L) and cytotoxic function (IFN-y,
GZMB, sFASL) to eliminate the CRC cancer cells.

CONCLUSIONS

Fig. 6: MiNK-215 kills FAP+ cells and increases CD8* T cell infiltration in HCC-2998 CRC liver met organoids
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(A-B) T cell infiltration in CRC liver met

organoids correlates with reduction in FAP
expressing stellate cells post MiNK-215.
Representative images for each condition on
day three: (C) no treatment, (D) TAA-specific T
cells, (E) MiNK-215 to CRC cells at 3:1 ratio,
and (F) TAA-specific T cells + MiNK-215 to CRC
cells at a 3:1 ratio. TAA-specific T cells were
added at a ratio of 0.05:1 to the tumor cells.
One way ANOVA followed by Tukey’s post-hoc

test was performed for multiple comparisons.

Statistically significant comparisons (P<0.05)
are shown.

« MIiNK-215 represents a promising approach for patients with treatment-
refractory MSS-CRC liver metastases.

 MIiNK-215 overcomes the limitations of immune checkpoint blockade
therapy in a CRC liver metastatic organoid model that recapitulates
features of patient CRC liver metastases.

* Ex-vivo human CRC liver metastases organoid models are a novel
platform that can be leveraged to identify new therapeutic approaches.

e A phase 2 clinical trial of AgenT-797 (allogeneic iNKT cell therapy) in
combination with standard of care chemotherapy and
botensilimab/balstilimab in patients with 2L gastric cancer is ongoing
(NCT06251973).
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