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INTRODUCTION

CAR-T therapy has achieved significant success in hematological cancers, with multiple FDA and EMA
approvals (1). However, its wider use is limited by high costs, reduced persistence, lack of specific Tumor.cell k‘ 3 ) Non-viral vector
targets, and the tumor microenvironment (2). Pancreatic cancer, one of the deadliest cancers worldwide death PR \
(3), can overexpress HER2. While HER2-directed CAR-T cells are a potential treatment, they carry high = uoﬁf—-g Ny @:ﬂm‘)&
risks of on-target/off-tumor toxicity, particularly with strong promoters like EF1a (4,5). A
Previous work showed that lentiviral vectors with TCR-like promoters improve CAR-T persistence and Viralvector 0 el
reduce side effects by limiting proinflammatory cytokines (6). \
The objetive of this work is to generate CAR-T cells with the non-viral Sleeping Beauty system (SB) to
lower costs and use TCR-like promoters such as AW to enhance safety and efficacy. ' L:‘I
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1. Generation of anti-HER2 CAR-T cells using the Sleeping 4. The CAR-T cells generated exhibit an effective cytotoxic response against tumor cells with
Beauty system and evaluation of CAR expression different levels of HER2 @ HER2 expression
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Fig 1. Generation of CAR-T under the Sleeping Bauty platform. A: Diagram of the CAR-T vectors. B: Schematic = =
of the tEGFR detection startegy for analysing CAR expression. C: Diagram of the experimental process. D: 8 40 8 404
CAR expression (%) over time (CAR-T EFla-blue, CAR-T AW-orange). The graph shows data as mean + o o
standard error, n=3, Two-way ANOVA. wn 207 w207
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Fig 2. A: Percentage of positive cells. B: Exhaustion markers expression graph (MeFl) (PD-1-blue, Tim3-red, 0- 0-
LAG3-green, Fas-pink, FASL-orange,CD69-black). The graph shows data as mean + standard error, n=5, Two- H‘o SN O "\
way ANOVA, *P<0.05, **p<0.01 (significant differences are observed between Mock and CAR-T EF1a). ﬁé *00 é\ v
3. CAR expression pattern in the kinetic assay following
. . . Fig 4. Analysis of the cytotoxic capacity and phenotype of CAR-T cells against MiaPaCa cells with different levels of HER2 expression (HER2++:High levels, purple; WT:Physiological
activation of CAR-T cells via TCR levels, blue; negative control: grey). A: Diagram of the experimental process and HER2 expression. B and C: Specific lysis (%) by CAR-T cells in WT (B) and HER2++ (C) tumour cells
CAR . ft Il activati TCR (CAR-T EF1a-blue, CAR-T AW-red). D and E: Graph of cell phenotype (%) after lysis of WT (D) and HER2++ (E) cells (TSCM (CD45RA* CD62L")-blue, TEM (CD45RA" CD62L)-orange, TEF
expression atter cell activation ( ) (CD45RA" CD62L)-green, TCM (CD45RA" CD62L")-purple). The graphs show the data as the mean + standard error (mean + SE, n=5), Two-way ANOVA.
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Fig 3. CAR expression over time measuring tEGFR (MeFl) after cell activation via TCR (CAR-T EF1a-blue and Fig 5. Analysis of proinflammatory cytokine levels secreted by CAR-T cells after co-culture with tumour cells. Secreted cytokines (pg/mL) (WT-green, HER2++-purple). Experiment
CAR-T AW-orange). The graphs show data as mean + standard error (mean + SE, n=3), Two-way ANOVA, conducted with MACSPlex (Miltenyi) The graph shows the data as the mean + standard error (mean + SE, n=3), Two-way ANOVA, *P<0.05, **P<0.01.
*P<0.05.

1.The Sleeping Beauty platform in combination with Maxcyte's GTx EXPERT nucleofector and G-Rex bioreactor enables the efficient generation of functional anti-HER2 CAR-T cells.
2.In the context of the Sleeping Beauty platform, the AW promoter exhibits a moderate and physiological CAR expression profile.

3.Anti-HER2 CAR-T cells generated with the Sleeping Beauty system are unable to differentiate between tumour cells with different levels of HER2 expression.

4.Anti-HER2 AW CAR-T cells are potentially safer as they are able to eliminate HER2++ cells with lower secretion of pro-inflammatory cytokines.
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