Insights into chimeric antigen receptor (CAR) spatial organization
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Abstract Results — BCMA-CAR detection in heterogenous samples and visualization of CAR spatial organization
Background: CAR T cell therapies have revolutionized treatment for hematologic cancers, yet precise 4A CAR T detection sensitivit 4B CAR T oh . il 4C T derived CAR ial fil
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Methods: Human T cells were isolated from peripheral blood mononuclear cells, stimulated with anti- ) s Memory CD4 T o o 5 C11D> *
CD3/CD28 Dynabeads and transduced with a lentiviral vector encoding a B-cell maturation antigen POMA-CART & g %ﬁ“ Cytostim o 10°7..] can | 107T co S . L oo
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Results: Spectral flow cytometry enabled clear discrimination of CAR T cells spiked into donor PBMCs 110000 PUEA A RB824A : CO4SROA BUVGISA D254 RYG10-A1:CD6S-A RTIGA L TIGI-A RRG08"-A : PD-1-A RYSBGA 2 TSA S S 5 . Y
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phenotypes. Imaging flow cytometry with BD FACSDiscover™ S8 and BD CellView™ Technology scumoar A0 | i i
revealed two distinct CAR spatial patterns: circular and polarized. Functional assays with BCMA-CAR T CART wd | 015%of Tota Figure 4: BCMA-CAR detection and visualization with BD CellView™ imaging parameters. A) BCMA-CAR T cells were analyzed after being spiked into CD45-stained PBMC preparations. The BD 1-step BCMA-CAR Detection Reagent reliably labeled CAR T cells at
cells showed antigen-specific degranulation, with CD107a externalization co-localizing with CAR in splked MPEMC . frequencies as low as 0.15% of the total. Images from cell alone (top) or heterogenous samples (middle and bottom) showed comparable quality. B) Cell analysis with a 24-color panel revealed that this particular BCMA-CAR T cell culture was enriched with memory CD4 T
cells exhibiting the circular pattern. These cells also displayed G1-quiescent transcriptional signatures, o cells, which exhibited elevated expression of CD336 (TIM-3) compared to resting T cells. C) Using a 9-color panel, BCMA-CART cells were further stratified based on BCMA-CAR spatial distribution. Within cells expressing similar BCMA-CAR total intensity, one subset
indicating readiness for activation and enrichment of immune response pathways. In contrast, o] B displayed a strong, punctate BCMA-CAR AF488 signal, characterized by high delta center of mass between side-scatter (SSC) imaging and BCMA-CAR AF488 fluorescence. In contrast, a second subset exhibited a more diffuse and uniform CAR signal, indicative of distinct
polarized CAR* subsets expressed higher levels of MKI67, HMGB1, and cell cycle genes, consistent with [ BC:’I':Z;;AR patterns of CAR spatial organization on the surface. Additionally, this panel revealed higher frequencies of cells displaying the polarized morphology among TIM-3 positive cells derived from either BCMA-CAR (clone C11D5) or BCMA-CAR (clone VHH-12) cultures.
proliferative activity. These findings suggest CAR spatial organization correlates with functional states
and demonstrate the power of integrating advanced flow and imaging cytometry to resolve CAR T cell . ~\
phenotypes and spatial dynamics with great precision.

Results — Relationship between CAR spatial organization and CAR T cell functional states
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