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ABSTRACT FLOW SCHEMA OF FUNCTIONAL SCREEN POTENCY BOOSTER CAN BE IDENTIFIED IN COMPLEX LIBRARY
Logic-gated cell therapy systems are considerably more complicated than Activation Round Blocking Round 1 Blocking Round 2
conventional therapeutics and, therefore, more challenging to _ _ 7.7 % 24% 38%
optimize. Here we describe the design and testing of a flow-cytometry- Step 1: Library Preparation Step 2: Library Activation — " _— Library design and cloning NGS
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when paired with activating receptors. When further modules (e.g., potency Activator  Blocker Jurkat ket R T POSESOM e b Jurkat reporter line  Culture and Top Hits validation
boosters) are added to the system, the functional screen can be used to 0(?%—3‘% S KM% xyégg L . ”%i%g GFP GFP — generation Sorting ~50 constructs
identify boosters from large libraries of variants. % &% Coculture 85 | son Coculture 2 e Figure 6: Jurkat reporter cells that express an EGFR CAR and blocker library were cocultured
Activator _ Sort Jurkat with A(+) HelLa cells that express EGFR antigen, sorted for the GFP(+) population to enrich cells _ 2x
INTRODUCTION Jurkat able to activate. After recovery in media, activated cells were cocultured with A(+) B(+) HeLa cells 30,000 constructs
Logic-gated cell therapy systems are challenging to optimize, due to the "y 8 ke that express EGFR antigen and NY-ESO-1 t.rim.er antigen and sorteq for GFP(+) and GFP(-) %
complexity of the mechanism. One type of logic gate , the NOT gate, Functional assay Tmod Jurkat NGS et fractions. Flow plots show the gates for the activation step and the blocking rounds. (‘y ;, (‘@ -~ GFP()
responds to two inputs: the presence of antigen A and absence of antigen B. : ‘/P CR amplity rimiducid \
The best studied NOT gate, the Tmod™, consists of an activator (e.g., a = e—— () ——— . Tmod + booster library (.y GFP()
chimeric antigen receptor [CAR]) that is co-expressed with an inhibitory : Validate with other Reclons enriched Gene v lfgé:t?\geé‘éntml _ _ _ &—g
receptor, or blocker (1) (Figure 1). Progress has been made toward e =50R Ty Figure 7: Ranked list of library constructs from
understanding the properties of Tmod (2,3). However, the complexity of the Step 4: Analysis and Verffication SCIMP 10.2 Functional Screen run (top 10 out of 46 are shown). Figure 10: A library of booster is cloned into a lentiviral vector and transduced into an
system limits the amount of structure-activity information that can readily be CD244 9.4 Enrichment is calculated as the ratio of variant optimized GFP-reporter line of Jurkat cells, which express a CAR activator. Jurkat cell library is
obtained. Figure 3: Step 1-Library Prep: A library of blockers is cloned into a lentiviral vector and transduced into an SLAF5 8.7 frequencies in the round 2 sample divided by the exposed to rimiducid and sorted using FACS to isolate the activated/boosted GFP(+)
optimized GFP-reporter line of Jurkat cells, which express a CAR activator. Step 2-Activation: Jurkat cell library ;gﬁ% 2-2 fre_quency in the .acti\(a.ted sample prior t(_) round 1. population. The step is repeated 2 more times. Cells are collected and analyzed by NGS to
Here, we developed a high-throughput screening to optimize the Tmod is exposed to target cells expressing only the activator antigen (A(+)B(-)) and sorted using FACS to isolate the TIRB? 54 This enrichment is divided by the negative control identify candidate booster sequences enriched during the process.
system. This approach utilizes FACS (fluorescence-activated cell sorter) activated GFP(+) population. Step 3-Depletion: The GFP(+) Jurkat cells are exposed to target cells expressing CLIMA 83 (LILRB1 with truncated ICD) to give enrichment
combined with fluorescent reporters to select for cells that contain the gene both activator and blocker antigens (A(+)B(+)) and sorted to isolate GFP(-) fraction. Step 4-Analysis and LIRB1 positive control 7.7 relative to the negative control.
of interest. As a proof of concept, we designed libraries of blockers and Verification: Cells are collected and analyzed by NGS to identify candidate blocker sequences enriched during KIR3DL2 7.5
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Figure 12: Functional assays in Jurkat NFAT-luciferase reporter cells that express boosters
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