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INTRODUCTION CELLANOME’S INSTRUMENT, FLOW CELL, AND DATA ANALYSIS FEATURES
Understanding cellular functions requires longitudinal evaluation of single cells receiving cues from the environment or other cells. However, studies around these /° \
phenomena are bottlenecked — current single-cell and spatial technologies capture static snapshots, and are not integrated with direct analysis of live, single-cell Maging capabilities

behaviors. Here, we report a novel technology with preliminary results demonstrating longitudinal assessment of live cellular behaviors, including cell-cell interactions, Optics * Brightfield

and generation of single-cell RNA-sequencing data integrated with cytokine secretion at high throughput. * Fluorescence excitation: 405nm, 470nm, 560nm,
Instrument 630nm

: ' Emission filters: Brilliant violet, FITC, CY3, CY5,
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synthesis CCEs.
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/ ESTABLISHING LONGITUDINAL, MULTI-MODAL WORKFLOWS WITH CELLANOME’S TECHNOLOGY

Fig 1. Cellanome’s Technology enables the measurement of multiple phenotypic and functional assays from the same cells in CellCage™ enclosures 0
(A) Tens of thousands of cells are mixed with hydrogel precursor and loaded on an 8-lane flow cell. Cell positions are identified and CellCage™ enclosures (CCEs) automatically
generated around cells with light-guided polymerization. Bio-compatible CCEs can be formed around single cells, multiple cells, or cells with objects (e.g., cytokine beads). CCEs are
permeable to reagents enabling long-term culturing and a variety of imaging-based, longitudinal phenotypic and functional assays to be performed on the same cells (e.g., small Automated micro-3D printing inside flow cell lane Time-lapse imaging data collected MRNA or sgRNA
molecules, immunofluorescent antibodies). Cells are lysed within CCEs to generate positionally barcoded cDNA for downstream library prep and sequencing off the instrument. (B) m— ) barcoded and
Fluorescent imaging of the same NK-92 cell in CCEs following staining with a-CD7-FITC, a-CD56-PE, a-CD45-CY5 and DAPI. (C) Brightfield imaging of activated human T cells and NK- : o matched to CCEs
92 cells on days 0, and 2 of culture in CCEs. (D) Cellanome technology is compatible with diverse cell types, including adherent cells. Images represent a examples of adherent cell types Fluorescent Rluorescence  Bright-field

tested to be viable on Cellanome’s flow cells. (E) Flow cells for sequencing experiments are designed to be compatible with suspension and adherent cells by barcoding either the bottom ) . antibodies

(suspension) or top (adherent) surfaces. (F-i) CCEs are formed across entire flow cell lanes at the scale of ten of thousands. (F-ii) In a single representative field of view (FOV), overview - | Automated

of how imaging data is linked to mRNA. Encapsulated cells are serially imaged across brightfield and fluorescence channels. In these representative images, 3 fibroblast markers are j ) Segmentation

detected on the same cells. After imaging data is collected, Cellanome’s computer vision capabilities segment cells, identify barcode positions on the flow cell surface, and match them to :

constructed CCEs. Cells are then lysed within CCEs and mRNA captured to the barcodes on the flow cell’s surface prior to cDNA synthesis. ::tg..:-: Micro-3D
| printing
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) Fig 4. Longitudinal workflows converging imaging and sequencing data can be leveraged for multi-modal evaluation of cell behavior, including interactions

\ Sl : o | (A) Schematic of workflow for multi-modal assays on Cellanome’s Technology. POC was established for assays converging cytokine secretion or cytotoxicity to surface markers. For the
. | iv | N following assays, PBMCs activated with a-CD3 / a-CD28 in flask, or cell lines (e.g., NK-92, K562) are mixed with hydrogel precursor and loaded onto a Cellanome flow cell. If conducting a

cytokine secretion assay, then cytokine beads are mixed with cells and hydrogel precursor. After loading, cells were detected and CCEs formed around cells alone or with proximal
cytokine beads. Media containing reagents that label cells or beads, including a-CD71 (lymphocyte activation), a-CD14 (monocytes), a-IFNy / a-TNFa (cytokine beads) were perfused onto
- _ N 8 the flow cell. Subsequently, time-lapse images of cells within CCEs were collected for multi-modal evaluation. (B) Signal intensity of cytokine beads and surface receptor expression can

Fibroblasts iNeurons ' : “ be quantified and linked to perform pairwise analysis across modalities, with each dot representing an individual CCE with a single T cell from PBMCs. (C) PBMCs from a healthy donor
~ AN were rested overnight and stimulated with LPS for 75 minutes. Cell type annotation based on gene expression data was performed using SingleR and reveals an expected distribution of

Fig 2. Dynamic CCE formation strategies and configurations are being developed to enable a variety of cell biology assays cell types. Monocytes (as identified by gene expression) express CD14 (surface receptor assay) and secrete TNFa (cytokine secretion assay) following LPS stimulation. As expected,

(A) CCEs can be formed around target cells, or in a fixed grid pattern. (B) The optimal placement of the CCEs is determined by an optimization algorithm according to a set of rules using expression of multiple pro-inflammatory cytokines is enriched specifically in the monocyte compartment. (D) Demonstrating longitudinal assessment of cell killing ~
as input the position of the cells, (C) position of barcodes, and overlap between CCE and barcodes, as detected by computer vision. (D and E) CCE formation is dynamic, enabling cell capabilities converged to activation markers by individual cells. Representative longitudinal images of individual Effector cells (NK-92) co-encapsulated with one E E

size to be tuned based on needs of cell types, numbers in each individual CCE, and desired throughput across the entire flow cell. Smaller CCEs (35 — 80 um) can be formed around more Target cells (K562). Representative images of brightfield and fluorescence imaging data to monitor cell activation (CD71 expression on NK-92), viability (both
smaller cells, which results in higher throughput across the flow cell, and larger CCEs (100 - 600 pm) can be generated to accommodate larger cells, multiple cells per CCE, or (E-i) multi- NK-92 and K562), and proliferation (both NK-92 and K562). This data is coupled with the evaluation of K562 cell death for direct evaluation of killing by individual
cellular aggregates like neurospheres. (E-ii) CCEs can be further configured to craft different shapes. Windowed CCEs are a representative example of CCEs that can be configured to N_K_-92 cellsina manner that enables evaluation of kinetics, validc'_:ltion _of NK-92 viability, and NK-92 proliferation to ensure increased killing in a single CCE is due to
have gaps in the enclosure. When leveraged for neurospheres, this configuration can enable studies around axon pathfinding or synapse formation. killing, as opposed to increased numbers of NK-92 cells from proliferation. E|
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