Unveiling genes in dendritic cells that enhance T cell priming through functional multiplexed
single cell-cell interaction analysis
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Can we reprogram DCs to resist cancer-driven suppression? Modeling priming under immunosuppression Linking genomic edits to functional outcomes
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Figure 1. Genomic engineering to restore function in tumor-impaired DC. (A) Tumor-induced local and systemic
immunosuppression impairs DC activation and T cell priming. Genomic engineering may counteract this suppression and
enhance antitumor immunity. (B) Conventional Perturb-seq assays capture cell-intrinsic phenotypes, which may not reflect
functional outcomes of cell-cell interactions such as T cell priming. (C) Conventional co-culture assays cannot trace DC-T
cell contacts or the outcomes of single priming events, restricting cell-extrinsic perturbations to bulk co-cultures and limiting
throughput.

Figure 5. Functional validation of B2m knockout in BMDCs. (A) H11-Cas9 bone marrow is
transduced with sgRNAs targeting 2m or a scramble control. After differentiation, DsRed”
CD11c+ BMDCs are tested in the priming assay. (B) MHC-| surface levels correlate with
" il e BMDCs priming ability. (C) Quantification of priming efficiency over time, shown as the
- R | percentage of CCEs with successful T priming events.
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Figure 4. Imaging and transcriptomic profiling of immunosuppressed BMDCs reveal changes in A In-well On Cellanome R3200
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Figure 2. Cellanome’s CellCage™ enclosures technology enables multiplexed phenotypic and functional : : ¥ composition under immunosuppressive conditions.
measurements from the same individual cells. (A) Thousands of cells are combined with a hydrogel precursor and TGFBBMDCs £ i - * CRISPR perturbations in Cas9-expressing BMDCs map
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analysis. (B) A pool of genetically engineered DCs is conditioned with immunosuppressive factors and loaded with Figure 3. Optimization of a T cell priming assay under immunosuppressive conditions using under immunosuppressive conditions
ovalbumin antigen. Single CD11c—FITC—labeled DCs are then enclosed in CCEs together with a variable number of OT-| Cellanome’s CellCage™ enclosure technology. (A) Bone-marrow derived dendritic cells (BMDCs) _
CD8* T cells on the Cellanome flow cell. CCEs are imaged over several days to track DC-T cell interactions, T cell are conditioned with IL-10 or TGF-$ and co-enclosed with OT-I T cells on the Cellanome flow cell for Genomic 69 DC CD T cell
activation, and proliferation. At the end of the assay, mRNA capture identifies the genomic edit present in each DC, enabling the priming assay. (B) CCEs are imaged for 3 days to assess proliferation and CD69 expression. (C) edit phenotype phenotype
each perturbation to be directly linked to its effect on T cell activation at both imaging and transcriptomic levels. The percentage of CD69" CCEs is shown at t, and day 3.
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