Modular Lipid Bilayer Platform Enables Antigen-Specific vs. Polyclonal CD19 CAR-T cell Expansion
with Distinct Phenotypic and Functional Outcomes

STIMULUS

Main Conclusion Andres Campos, Jinchun Wang, Ayomide Oloyede, Siddharth Subham,
Noelle Lim, Javi Bravo-Alegria, Andries Zijlstra, Colleen M O'Connor

A single programmable RBC platform supports teeder-free T-cel StimulusBio. Houston, TX. United States

activation and antigen-specific CAR T-cell expansion, with quantitatively controlled antigen presentation.
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identity, density, and geometry to drive antigen- cD3/28 CD19/28137 titrated over a 32-fold range, giving a defined
SpeCiﬁC CAR activation. Figure 1. Dose titration of sbPCl CD19 on red blood cells enables quantifiable antigen presentation. (A) sbPCI| design parameters enable quantitative and spatial organization. (B) RBCs dose titrated with sbPCI-CD19ag (1x to 1/32x). Show dose-dependent and measurable number of antigen molecules
control, enabling testing of CAR response at low, medium, or high antigen levels. (C) Flow cytometry of RBCs labeled with sbPClI aCD3/aCD28 (top, pink) or sbPCl CD19/aCD28/aCD137 (bottom, orange). (D) RBC labeled with sbPCI aCD3/aCD28 or sbPCI per cell.
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aCD3/aCb28 1:2 Oand/for3 Figure 2. CAR T-cell manufacturing workflow in flasks (14 days) and G-Rex (10 days). T cells were Figure 4. sbPCI configurations activate and expand electroporated CAR T cells in T75 Flasks. (A) CD4:CD8 ratio shifts toward CD8, most strongly
CD19/aCD28/aCD137 1:1 (CARY) 3 activated on Day 0 with NanoMatrix or sbPCl aCD3/aCD28, electroporated on Day 2, and stimulated on with sbPCI CD19/aCD28/aCD137 (***p < 0.001). (B) Inferred cell numbers rose sharply after Day 11, and sbPCI CD19/aCD28/aCD137 gave the Phenotype: In flasks, sbPCl CD19/aCD28/aCD137
Day 3 with sbPCI aCD3/aCD28 (in initial test workflows only) or CD19/aCD28/aCD137 (1:1 sbPCI:CAR). highest total cell count (~1.4x10° by Day 14) and more CAR* cells (~9x10°) than sbPCI CD3/28 (~4x10°). (C) CD25 expression was maintained on CAR* moved the CD4:CD8 ratio toward balance. In G-
Flask and G-Rex were then treated based on standard workflows for each. CAR expression, phenotype, cells, whereas CD3"CD25" cell numbers declined by Day 14 with sbPCI CD19/aCD28/aCD137, consistent with preferential antigen-driven activation Rex, sbPCl oaCD3/aCD28 enriched naive/SCM
Activated T cells (n=4) were electroporated with and growth were measured throughout. of CAR* T cells. (*p <0.05). Mean + SD, n = 2. cells.
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- A) Brightfield images show clustering of T cells around sbPClI aCD3/aCD28 (left) or sbPCI Figure 5. sbPCI is scalable for CAR T-cell manufacturing in 6M G-Rex. (A) sbPCl CD19/aCD28/aCD137 gives the highest CAR" fold expansion : - :
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