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Background Our breakthrough

e Chimeric antigen receptor (CAR) T-cells have revolutionized the treatment of hematological e We validated our technology for the effective introduction of multiple functionally relevant edits in CAR
malignancies. However, the current autologous approach to CAR T-cell production suffers from T-cells.
several drawbacks (e.g. difficulty to obtain high quality starting material from patients, limited
manufacturing capacity, complex logistics, long vein-to-vein time, high costs), to the point that to date
only approximately 10% of eligible patients can receive the treatment.

e We showed in vitro proof-of-concept that our approach can improve allogeneic CAR T-cell viablility by
allowing evasion from GvHD, HvG and CD95L-induced autophagy.

. . . . . e Our technology stands out as an easy, safe, and effective strategy for the generation of allogeneic

e Allogeneic “off-the-shelf” CAR T-cells could help circumvent these issues, but their successful clinical CAR T-cells 9 Y 9 J J
application is hampered by the difficulty to manage graft-versus-host disease (GvHD) and host- '
versus-graft (HvG).

e A variety of genetic engineering strategies have been proposed to address these issues, all burdened MiRNA-based shRNA platform AvG, GvHD, CD9SL-nduced apoptosis

by the complexity of multiple, potentially risky genome edits. R
e We already obtained proof of concept that allogeneic CAR T-cells with a single shRNA-mediated
CD3C knockdown are fully functional in humans without any signs of GVHD (see poster #285). Here

we describe a non-gene edited one-step approach for the effective generation of allogeneic CAR T-

4 ¢ HLAclass|
( 4
) 4

. - A . C
cells that in addition evade HvG. To this aim, we silenced CD3( to target T-cell receptor (TCR) ~ S| =o2M (— R — ohoDos - AR
expression, and we downregulated 2M and CIITA to target HLA class | and HLA class Il expression, |
respectively. Moreover, we aimed at preventing apoptosis induced by CD95L, often expressed by

HLA class Il

cancer cells, by knocking down CD95.

delivery to T-cells

A microRNA (miRNA)-based short hairpin RNA (shRNA)

platform was developed, to allow for the tunable modulation TCR HLAI HLAIl CD95 g oSS
of four target genes simultaneously. The platform was

equipped with shRNA-derived guide sequences (shGuides) |
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targeting CD3¢, B2M, CIITA and CD95 and combined with an = SCD3C == shf32M = ShCIITA == shCD95 = s L=@&= 1 = L= CAR
ant|-QD19 (?AR.. The shRNAs were screengd and gsse_ssed miRNA-based ShRNA platform 2 = = = = =
functionally in vitro, both independently and in combination. > = £ £ £ £
: For further technical information regarding the miRNA-based shRNA platform, - _
please see our recent publication in Molecular Therapy — Nucleic Acids. SRS Salis, SidEh el el @ mee Uelen
of multiple allogenicity targets simultaneously allogeneic CAR T-cell

Check also poster #297, where we use our platform to target co-inhibitory receptors.

Results

to the biology of each target. engineered CAR T-cells protection in in vitro assays mimicking GvHD, HvG and CD95L-induced

Thanks to the tunability of gene expression allowed by our platform, we could adapt the KD level e The downregulation achieved for TCR, HLA class I, HLA class Il and CD95 granted the

For CD3CZ, CIITA and CD95, we selected highly efficient shGuides that grant a nearly complete apoptosis.
downregulation of the target. For 32M, we chose an shGuide that only partially knocks down Notably, thanks to the tunability of gene expression allowed by our platform, we were able to
HLA class |, as its complete ablation would result in recognition of the CAR T-cells by NK cells. achieve functionally relevant downregulation of HLA class I, ensuring at the same time sufficient

expression to let CAR T-cells escape NK recognition, without the need of further editing (e.g.,

shCD3 sh32M .
5 p HLA E overexpression).
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Several shGuides against each of the targets were screened in order to select the most appropriate seqguence. g a‘-: 60 —
Primary T-cells were transduced with constructs carrying an anti- CD19 CAR and the miRNA-based shRNA platform é 20 — <
with the shGuides against CD3(, 2m, CIITA or CD95, respectively. The KD efficiency of each shGuide was 2 2 40 —
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The miRNA-derived shRNA platform targeted against CD3C, 32M, CIITA and CD95 led to a 0 — < 0=
substantial downregulation of TCR, HLA class |, HLA class Il and CD95, respectively. CART ~— CART  CART CART ~ CART  CART
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B) B2M activity was assessed by incubating the CAR T-cells for 24h with NK cells and assessing NK cell
degranulation (left) and T-cell viability (right), in comparison with a no shRNA control and a full B2M KO. Bars
represent means +SD of three biological replicates.

no shRNA
4-plex shRNA \ C - I no shRNA I no shRNA
unstained | }‘ | ""[v Untreated | p<0.0001 shCD95 I| shCD95
l'FIL"l T AAMSARES . BASSAS BE Atk St _I"'""'"""Fu!""""'""l_'_""'"!_"”“"l LA 'Fl'l"lyy."""'"l AR |
-10* 0 104 10° 10° -10* O 10% 10° 10° -10 O 10* 105 10° -10* O  10* 10° CART alone p=0.9160
e
TCRalb HLA ABC HLA DR CD95 —— | 5<0.0001
Primary T-cells were transduced a construct carrying a CD19 CAR and the miRNA-based shRNA platform with the
shGuides against CD3(, f2m, CIITA or CD95. The KD efficiency of each shGuide was assessed by flow cytometry 4
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This poster is published for information only. C) CD95 (FAS) activity was assessed by incubating the CAR T-cells for 24h with soluble FASL (left) or with SK-OV-3

ovarian adenocarcinoma cells, which express high level of FASL (right), and assessing CAR T-cell apoptosis by
© Celyad Oncology SA 2023 annexin V staining. Bars represent means +SD of three biological replicates.
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