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INTRODUCTION IL-2 and IL-15 potentiate CD20 CAR+ V51 IL-2 and IL-15 promote proliferation and/or survival

® Autologous chimeric antigen receptor (CAR) T cells have been shown to be efficacious for the treatment of B cell VS T Cell killing Of Raji Cells at lOW E:T ratiOS Of V81 YS T Cells exprQSSing high CDZO CAR levels

malignancies; however, the widespread adoption and application of CART cell products to a broader range of

malignancies still face multiple challenges (eg, safety and manufacturing issues, tumor antigen escape, and impaired T A 20 -

cell trafficking, infiltration and activation in tumors).1»2 2 IL-2 . 2 . IL-15 . - IL-2
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manner, to migrate to epithelial tissues, and to function in hypoxic conditions. 34

® To gain a better understanding of the requirements for optimal intratumoral CAR V51 yd T cell activation, proliferation,
and differentiation, we developed a three-dimensional (3D) tumor spheroid assay, in which tumor cells acquire the
structural organization of a solid tumor and establish a microenvironment that has oxygen and nutrient gradients.®
Importantly, through the addition of cytokines and/or tumor stromal cell types, the spheroid microenvironment can be 0-Hr
modified to reflect hot or cold tumors.>
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® Here, we report on the use of a 3D CD20+ Raji lymphoma spheroid assay to evaluate the effects of IL-2 and IL-15,
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* On Day 3, CD20 CAR+ V381 y§8 T cells were plated CD20 CAR+ V81 yd T cells + Raji spheroid + IL-2
onto spheroids at a 5:1 E:T ratio in the presence of

associated with both naive T cells (CD27, ] . , . : T
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§ 5:1,2.5:1,1:1, 1:2, and 1:4 in the presence of IL-2 or IL-15, with cytokine concentrations ranging from 0 ng/mL to 100 ng/mL. Raji
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* OnDay4 (ie, 24 hours after adding CAR T cells
to the spheroids), culture medium samples
were collected and analyzed for cytokine and
chemokine levels.

® OnDay7,CART cell viability, numbers, and
CAR expression were assessed by flow
cytometric analysis and their gene expression
profiles were evaluated by NanoString
analysis.

SUMMARY AND CONCLUSIONS

CCL3 CCL4 CCL5
* The addition of IL-2 or IL-15 to the co-culture of CD20 CAR+ V51 yo T cells and Raji spheroids leads to:

= Increases in the number of viable Vo1 yo T cells recovered at the end of the 7-day co-culture period

No cytokine No cytokine No cytokine

Lo 1ne/mt L2 — 1ng/mL IL2— 1 ng/mL: = Enhanced cytokine and chemokine production

100 ng/mL 100 ng/mL | 100 ng/mL: = Augmented cytotoxic activity at low E:T ratios

1 ng/ml:  1ng/mt | 1ng/mL = Selective maintenance of high CD20 CAR levels on Vb1 yd T cells and increased expression of genes involved in
100 ng/mk 1 100 ng/mk 100 ng/mL: | energy metabolism and T cell differentiation, which together may translate into enhanced functional capacity.

0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 0 1000 2000 3000 4000  Our results also highlight the utility of the 3D spheroid assay as a medium throughput in vitro method for assessing
CARVO1 yo T cell activation, proliferation, survival, and differentiation in hot and cold tumors. Importantly, the assay
can be adapted for different indications, different target antigens, and different CAR designs.

Time-lapse movie of CD20 CAR+V81yd T cell-
mediated Raji cell death in the 7-day spheroid
assay (panel B). The clock starts right as the well
is seeded with red Raji cells. Onday 3, CARVS61 T
cells are added to the well at a 5:1 E:T with 1
ng/mL of IL-15. With time, there is a loss of red
Raji cells. The non-fluorescent cells that ring the
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® On Day 3, when spheroids reached a diameter of ~500 um, CD20 CAR+ V51 yd T cells were plated onto spheroids at an E:T ratio of 5:1 in
the presence of 0 ng/mL, 1 ng/mL, or 100 ng/mL of IL-2 or IL-15.

® OnDay4 (ie, 24 hours after adding CAR T cells), culture medium samples were collected and analyzed for cytokine and chemokine
levels using the MILLIPLEX MAP Human CD8+ T Cell Magnetic Bead Panel for the Luminex platform.

spheroid are the T cells. The size of the ring ® Addition of IL-2 or IL-15 to the co-culture of CD20 CAR+ V51 yd T cells and Raji spheroids enhances production of TNFa, GM-CSF

increases as the V61 T cells proliferate. The total and IFNy, CCL3, CCL4, and CCL5 24 hours after CAR engagement (P<.05). No cytokines were detected in wells containing
time elabsed is ~7 davs. spheroids cultured alone, with and without cytokines (data not shown).
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