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Background Our breakthrough

e Current cellular therapies, including chimeric antigen receptor (CAR) T-cells have limited efficacy and We optimized a miRNA-based shRNA platform that allows an easy, efficient, and
persistence in solid-tumor indications as well as in the context of allogeneic based technologies. tunable modulation of multiple target genes simultaneously, all in a single vector
e Improving cell therapy for solid tumors and allogeneic products implies overcoming the tumor and with prompt clinical applicability.
microenvironment and enhancing cell persistence and efficacy, which requires multiple gene edits.
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e Micro RNAs (miRNAs) are organized in clusters, making them the ideal vector for shRNA-derived (shGuide) chimeric miRNA cluster (retrovirus, lentivirus, ...) of multiple target genes simultaneously

guide (shGuide) sequence in multiplex applications.

Results

Building a multiplexed scaffold by combination of tandem repeats of a single mIRNA scaffold led
to a decrease in knock-down (KD) efficiency, calling for a different design (A).

We combined the four best miRNA scaffolds into a chimeric 4-plex cluster, able to deliver
strong and consistent KD with a single shGuide per target gene.

Hence, we evaluated natural miRNA clusters. Within them, several miIRNA scaffolds showed We could replace the shGuides at will, maintaining a high KD efficiency for all the evaluated
good KD efficiency, proving suitable as building blocks for a multiplex chimeric cluster (B). targets.
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This showcases the plug & play capabillity of our shRNA-based miRNA platform.
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A) KD efficiency in CAR T-cells of four different shGuide sequences
(expressed as mean fluorescence intensity, MFI) was compared in a
single miR196a-2 scaffold (1-plex) and in the context of a 4-plex
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The target KD achieved with our miRNA-based shRNA platform is tunable. Our miRNA-based shRNA platform is highly versatile.

We could achieve KD levels that are functionally equivalent to a KO. It proved suitable for modulating the expression of a wide variety of T-cell targets,

As an example, upon TCRo/3 downregulation with a CD3C-specific shGuide, stimulation with a encompassing, among others, molecules involved in alloreactivity and allorejection, and
TCR-activating antibody did not elicit any T-cell activity, scored as IFNy cytokine secretion (A). Immunosuppressive factors of the tumor microenvironment.

Alternatively, we could modulate the KD level to meet the needs of the target biology. In principle any protein could be modulated with this approach, in T-cells as well as in other
As an example, with a f2M-specific shGuide, we could fine-tune the downregulation of HLA-I to cell types.

avoid NK recognition of the CAR T-cells and NK degranulation (B, middle), thus protecting CAR
T-cells from NK-mediated lysis (B, right). In the same context, a full KO fails to do so, leading to | |
NK activation and to a decrease in CAR T-cell viability (B, middle and right). alloreactivity (GvH) e et

in the allogeneic setting
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synthesized gBlocks from Integrated DNA Technologies, cloned into the recipient red blood cell lysis. The PBMCs were washed three times with DPBS, harvested and activated
backbones using the In-Fusion® Snap Assembly Master Mix (TaKaRa), and verified by in XVivo 15 medium (Lonza) supplemented with 10% of Human Male AB Plasma-Derived Serum
Sanger sequencing. For lentiviral expression, a third generation pCCL backbone was used. (Access Biologicals), 1x GlutaMAX (ThermoFisher) and 100 I1U/ml IL-2 (Miltenyi Biotec). After
For retroviral expression, a pSFG backbone-based plasmid expressing a second isolation the cells were activated at a density of 2x 10 cells/mL for 48 h in complete XVivo
generation anti-human CD19-41BB or anti-human BCMA-41BB CAR and a truncated medium and TransAct (Miltenyi Biotec) at 1/100 dilution, in an incubator at 37° C with 5%
CD34 (tCD34) selection TAG was used. The following shRNA-based sequences were used CO,/air. Cells were subsequently harvested and transduced at 1 x 10° cells/well coated with 8
for target gene KD: ug/ml retronectin (TaKaRa) with the appropriate viral vector in the presence of 100 |IU/ml IL-2

: , , , (Miltenyi Biotec) and 1 uM Akti-1/2 (Bio-Techne) and incubated for 2 days. On day 4 post
C;)I\\;,( éSTﬁéiégéglgéégﬁAAfggég%B) I;I[Q)gg (55, TGC? :\éAeglgACGAgTrigglﬁlgg) activation, transduced cells were expanded in complete XVivo 15 medium supplemented with
B2M ( N ) ,) ( . 3) . 100 IU/ml IL-2 for 48 h. On day 6 post activation, cells were collected and washed with HBSS
CD28 (5'-AATGATCTTGATATTTGGTC-3’) CD95 (5°-ACAGACGTAAGAACCAGAGG-3)

, : , .,/ containing 1% human serum albumin (HSA) (Octapharma) prior to positive selection with the EFr
EK(T;A?)(?E)Tf?;ﬁ?iééﬁé?éé?&i%?}%i)3) CD27 (5-ACAGCTTTCCCTGAGCCCAG-3)) CD34 MicroBead Kit (Miltenyi Biotec). Cells were further expanded in complete XVivo 15

medium with 100 IU/ml IL-2 and harvested between day 10 and day 12 post activation. © Celyad Oncology SA 2023
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