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BACKGROUND N\

e Chimeric antigen receptor (CAR) T-cell therapies have shown remarkable success in treating B-ALL. However, despite the impressive remission rates, patient’'s relapse due to, among others, antigen
loss, is still of major concern. In addition, demonstrations of efficacy in solid cancer indications have been limited so far, largely due to antigen heterogeneity, antigen loss or modulation, and
iInadequate T-cell function. Hence, design of multispecific CAR T-cells, targeting several cancer antigens simultaneously, might be envisaged as one of the best options to overcome antigen

loss/heterogeneity.

e NKG2D ligands (NKG2DL) are eight stress-induced ligands (MICA, MICB, ULBP1-6) that are expressed by cancer cells, but absent from healthy cells. Given their expression in many different cancer
Indications, their tumor specificity, and the low likelihood of complete loss of all ligands at the same time, NKG2DL are attractive targets for multispecific CAR T-cells.

Here, we describe our efforts to overcome single-antigen related issues by developing multispecific CAR T-cells targeting NKG2DL in combination with another antigen. We provided the proof of

concept of our NKG2D-based tandem platform with two validated antigens, CD19 and PSMA, for the treatment of B-ALL and prostate cancer respectively. /
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CAR design. (A) CD19 targeting CAR encompasses an anti-CD19 scFv, CD8 hinge (H, 55 aa) and transmembrane (TM) domains, 4-1BB and CD3( as co-
stimulatory and stimulatory domains respectively. (B) NKG2DL targeting CAR encompasses the extracellular (EC) domain of the natural NKG2D receptor, a CD8
short hinge (12aa), the CD8 TM domain, 4-1BB and CD3( as co-stimulatory and stimulatory domains respectively. C and D. Tandem CARs encompass the CD19
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CD8 or via (D) a long hinge derived from CD8. These CARs also contain 4-1BB and CD3( as co-stimulatory and stimulatory domains respectively.
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CD19/NKG2DL short hinge tandem CAR T-cells are highly functional against CD19+ and CD19- cancer
cell lines and against CD19+ primary B-ALL cells
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CD19/NKG2DL short hinge tandem CAR T-cells repeatedly kill CD19+ and CD19- cancer cells
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Cytolytic activity and upon repeated antigen stimulation. Cytolytic activity of single and tandem CAR T-cells against HeLa CD19 (A) and HeLa WT (B) cells
at 1:1 E:T ratio during successive cycles of stimulation. Results are expressed as percentage of remaining cancer cells relative to t=0h timepoint. Data are
presented as means of n=5 + SEM. Adjusted P value ****P < 0.0001.

CD19/NKG2DL CD8s tandem CAR T-cells show a robust anti-tumor efficacy in a B-ALL relapse model
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In vivo anti-tumor activity in a B-ALL relapse model. (A) B-ALL relapse
model study design. (B) Kaplan—Meier curves showing survival of mice
injected with control, single or tandem CAR T-cells. Adjusted P value
(P**<0.005) was determined by Logrank Mantel-Cox test (vs CD19 CAR).
(C) Tumor burden in individual mice followed by BLI. (D) Bioluminescent
images taken at different intervals of established luciferase-expressing
NALM-6 tumor cells.
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CAR design. (A) PSMA targeting CAR encompasses an anti-PSMA scFv, CD8 hinge (H, 55 aa) and transmembrane (TM) domains, 4-1BB and CD3( as co-
stimulatory and stimulatory domains respectively. (B) NKG2DL targeting CAR encompasses the extracellular (EC) domain of the natural NKG2D receptor, a CD8
short hinge (12aa), the CD8 TM domain, 4-1BB and CD3( as co-stimulatory and stimulatory domains respectively. (C) Tandem CAR encompasses the PSMA scFv
fused to the NKG2D EC domain. NKG2D EC domain is linked in C-terminus to the CD8 TM domain via a short hinge (12 aa) derived from CD8. This CAR also
contains 4-1BB and CD3( as co-stimulatory and stimulatory domains respectively.
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CAR expression and ligand binding. (A) Expression of PSMA-binding domain and NKG2D in mock, single-targeting CAR and tandem CAR T-cells.
(B) Secretion of IFN-y upon incubation with coated PSMA (rhPSMA-Fc) and coated MICA ligands (rh-MICA-Fc).
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Cytolytic activity and upon repeated antigen stimulation. Cytolytic activity of CAR T-cells against PC-3 PSMA (A) and PC-3 WT (B) cancercellsat 1:1 E:T
ratio during successive cycles of stimulation. Results are expressed as percentage of remaining cancer cells relative to t=0h timepoint. Data are presented as
means of n=6 + SEM.

CONCLUSIONS

This work provides the proof-of-concept that NKG2D-based tandem CAR iIs an
attractive approach to overcome antigen escape/heterogeneity and can potentially
Improve anti-tumor efficacy against both hematological and solid cancer indications.

By targeting stress-induced targets rather than lineage specific targets, the
antigenic modulation may be overcome.

Specifically, we showed that T-cells expressing a CD19/NKG2DL tandem with a short
hinge are highly effective in vitro against CD19+ and CD19- cancer cell lines and
against CD19+ primary B-ALL cells. In vivo, CD19/NKG2DL tandem CAR T-cells
controlled tumor growth in an aggressive B-ALL relapse model.

We further validate the approach in vitro showing that PSMA/NKG2DL tandem CAR
T-cells are highly effective against prostate cancer cells that express PSMA or not.
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