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Next generation NKG2D-based CAR-T cells (CYAD-02): Co-expression of a single shRNA targeting MICA and MICB
improves cell persistence and anti-tumor efficacy /n vivo
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RESULTS -2

CYAD-02 cells produced with the OptimAb manufacturing process display

BACKGROUND

® The rapid approval of two anti-CD19 chimeric antigen receptor (CAR) T-cell °

therapies and the advanced development of anti-BCMA CAR T-cell therapies " Figure 1: NKG2D receptor recognizes 8 different stress ligands expressed in a Figure 5: CYAD-02 T-cells present an enrichment in earlier memory an enriched early memory phenotype (Figure 5A) and increased in vitro
demonstrate the potential of the approach in B-cell malignancies. However, large variety of tumors phenotype and enhanced anti-tumor activity /n vitro cytolytic activity upon culture with PANC-1 cancer cells, compared to
targets with a similar profile for CAR-T cell therapy in other diseases including A B A B . CYAD-01 T-cells cultured in standard conditions (mAb manufacturing
acute myeloid leukemia (AML) and myelodysplastic syndrome (MDS) are MIC family RAET1/ULBP family 5 ) * ovar process) (Figure 5B).
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J MicA || micB | uLBP1 | uLBP2 | ULBP3 | ULBP4 || ULBPS || ULBPG | =™ o To develop a stress-test animal model titrated for minimal activity of
The Natural Killer group 2D (NKG2D) receptor binds to 8 stress-induced ligands ala2  ala2 I| 'l ;‘?“ CYAD-01, mice were injected with an aggressive AML cell line (THP-1),
(NKG2DL): the MHC | chain-related A and B (MICA, MICB) and the UL16 binding ﬁ @%‘T % T M followed by 3 weekly injections of 0.3, 1 or 10 x 105 CYAD-01 cells. The
protein family (ULBP) 1-6 (Figure 1A). These ligands are absent or expressed at N gg 3 5% CI doses of 0.3 and 1 x 10° cells per injection showed only a slight trend to
very low levels in normal tissues but found at high frequency across a wide J e on . Z i R— e increase mouse survival, while injection of 10 x 108 CYAD-01 cells led to
range of tumors, rendering NKG2D a promising tool for cancer immunotherapy. Image adapted from Fernandez-Messina, etal. Front. Immunol. 2012 " incubationtime tours) ) reduction in tumor burden and significantly increased mouse survival
_ (Figure 6A and B). Based on those results, the intermediate dose of 3 x 10°
CYAD-01is an aUtOIOQOUS CAIR'T cell therapy b.ased on the f:u"'length human Figure 2: NKG2D ligand expressio.n is_upregulated or! T-f:ells upon activation Figure 6: De\{e!opment of a stress-test AML mouse model titrated for minimal CYAD-01 cells was used in the Subsequent experiments_
NKG2D receptor fused to the intracellular domain of CD3C (F|gure 1B). CYAD- and leads to decreased in vitro cell expansion in the absence of activity of CYAD-01 T-cells
. . . . optimized manufacturing . . 6 _ _ _ .
01 is curr.er)tly e\_/aluated in relapsed/refractory (r/r) AML/MDS patients in A B A o Ve B e InJect!ons of 3 x 10 Mc?ck, CYAD-01 or CY.AD 02T ce.IIs. in the.a.bove
Phase | clinical trials (THINK: poster 3826 and DEPLETHINK: poster 3844), = oxifomon described stress-test animal model of AML, titrated for minimal activity of
displaying promising results in hematological malignancies. Zu0, } < :z .l 33:1223233: % o CYAD-01, revealed that CYAD-02 cells exhibit better engraftment
g - cost 8 3 measured by the expression of human CD45 in the peripheral blood b
Activated T-cells transiently upregulate NKG2DL, leading to recognition by the 3" =l : B 10 2 60 ( y pres . Perip y
CAR hus limiti he in vi I . W h iously sh h 200 28 40 2 flow cytometry) and elicit a strong anti-tumor response (measured by
and t” us Ilmltmgt ein VlthC? heXhPanS'Qn_- efaVelpriY'OUS ys own that S 00 §.§ 1077 § " bioluminescence signal), resulting in a significant increase in mouse
I;ngéthc.ﬁ.tyledds.are genefratted .Wlt( tAE addltfnto .a blocking a;ntlbody and a F I 0 survival compared to CYAD-01 cells (Figure 7A to C).
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In this work, we investigated the ability of an optimized short hairpin RNA
hRNA h | 9 | NKG [))IL p NKG2D CAFE)T I Figure 3: Relative expression of MICA and MICB proteins in cancer cell lines Figure 7: CYAD-02 T-cells display enhanced persistence and anti-tumor CONCLUSIONS
(S ) techno ogy to modulate 2 expression on 2 -1 cells transduced to express shRNAs targeting both MICA and MICB activity in an aggressive AML model titrated for minimal activity
(termed CYAD-02) and to determine whether this confers an increase in anti- of CYAD-01 cells
tumor activity compared to CYAD-01 A B A e The NKG2DL MICA and MICB are upregulated on T-cells upon activation,
et 160- .. . - Mock o CYAD-01 . CYAD-02 limiting the /n vitrocell expansion of NKG2D CAR-T cells.
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T-cell activation during manufacturing induces transient up-regulation of 5;) q N s 40 Time (Days) Time (Days) Time (Days) MICA and MICB show an enrichment in early memory phenotype and
NKG2DL (mainly MICA and MICB), decreasing in vitro expansion (Figure 2A and R 201 B better anti-tumor activity /in vitro as compared to CYAD-01
B). The addition of a NKG2D blocking antibody and a PI3K inhibitor during - P P S S B S Mock CYAp-01 CYAD-02 manufactured with the mAb process.
manufacturing enabled the production of robust cell yields, suggesting that & s et =t == g 1] pd IS IR _ _ o _
: . MICAB  MICAB ¢ MICA/B shRNA # 28 ] 28 ] 28 ] \ e CYAD-02 T-cells display increased in vivo engraftment, persistence and
downregulating MICA and MICB expression on NKG2D CAR-T cells could be a G2 3 ﬁ o2 : . :
: . . 22 o poror1 28 o - Donort 22 0] [ Donor 1 anti-tumor activity, which suggests that CYAD-02 could generate a
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Figure 4t  Targeting MICA and MICB with a single shRNA incorporated in = " - oo x . Donors x M o Donor3 stronger and durable anti-tumor activity in patients as compared to
As both MICA and MICB are polymorphic genes and exhibit a high level of 2:‘*:?:'I‘;e:::re'nehaad:czz ‘:,f"‘:;jzeezz :'n':i’:na“" MICB expression T IR . NI e S NI CYAD-01 manufactured with the mAb process.
homology, a clinically relevant means of knocking down their expression is .
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