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CAR T cells have limited efficacy against many cancers
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Synthetic cytokine receptors (SCRs) can improve CAR T cell function
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Challenges in CAR macrophage therapies
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Synthetic cytokine receptors (SCRs) can improve CAR M function
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Synthetic cytokine receptors (SCRs) alter immune cell function

Natural receptors Synthetic cytokine
Require exogenous ligand receptors (SCRs)
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Synthetic cytokine receptors (SCRs) alter immune cell function

Natural receptors Synthetic cytokine
Require exogenous ligand receptors (SCRs)
(e.g. cytokine) to signal Provide continuous signaling
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Al-augmented
cell engineering

High-throughput testing
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AI -aug mented High-throughput testing
cel I en g ineerin g of engineered cells
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AI -aug mented High-throughput testing
Cel I en g ineerin g of engineered cells
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A combinatorial library of SCRs with synthetic signaling domains
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SCR signaling programs encode survival in the absence of cytokine

10 days, no cytokine
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SCR signaling programs encode survival in the absence of cytokine
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A combinatorial library of SCRs with synthetic signaling domains
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SCRs Iincrease CAR T cell anti-tumor activity
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SCRs Iincrease CAR T cell anti-tumor activity
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SCRs Iincrease CAR T cell anti-tumor activity
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Neural networks can predict SCR CAR T cell function
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PREDICTED Cytotoxicity, Flow 4
(K562 Count Relative to GFP Control)

Neural networks can predict SCR CAR T cell function
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Use neural networks to understand
how SCR components influence CAR T cell function

Motif enrichment

Predicted library (30,940 SCRs) Top 50% vs. Bottom 50%
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Use neural networks to identify dangerous SCR designs

Identify features that induce autonomous proliferation
(above 2x proliferation in 5 or more models)
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SCRs polarize macrophages to varied cell states
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SCRs polarize macrophages to varied cell states
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SCRs increase CAR macrophage anti-tumor activity
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Quantitative models predict SCR macrophage function
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Conclusions

* SCRs enable us to program T cell and macrophage functions
* SCRs provide survival signals that keep CAR T cells alive without cytokines

* CAR T cells and CAR macrophages with SCRs have increased tumor Killing

abilities
* SCRs generate a broad spectrum of macrophage polarization states

* Neural networks trained on screening data can predict how changes to the SCR

will affect immune cell function
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