Magnetic levitation-based viable cell enrichment minimizes isolation-induced
inflammatory response signaling in mammalian immune cells 4 0SCD
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/ ABSTRACT \ ENRICHMENT VIA LEVITATION RETAINS ALL RESIDENT BRAIN CELL TYPES, WITH HIGHER NUMBER OF HOMEOSTATIC MICROGLIA
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Figure 3. LeviPrep-LeviCell workflow efficiently enriches all resident brain cell types, with higher proportion of homeostatic microglial cells. (A) A workflow combining LeviPrep™ tissue dissociation with magnetic levitation was designed to isolate and enrich all the different brain-resident cell types. The LeviPrep™ workflow includes enzymatic tissue
dissociation, trituration, filtration, centrifugation, Red Blood Cells (RBCs) and myelin removal before introducing them to the LeviCell™ system. (B) Using cell subtype specific markers corresponding to neurons (Pcp4), microglia (Csflr), astrocytes (Aldh1al), oligodendrocytes (Mbp) and endothelial cells (FIt1), we demonstrate the presence of all resident
brain cell subtypes in varying proportions. (C) Using specific markers, we identified different microglial subtypes based on their cell state. The LeviPrep followed by the LeviCell workflow enriches homeostatic microglia whereas, flow cytometry sorting led to a higher proportion of activated microglia.

FLOW CYTOMETRY PRODUCES UP TO 6X HIGHER EXPRESSION OF ACTIVATION MARKERS AS COMPARED TO LEVITATION

In conclusion, using two different tissue types, we unequivocally demonstrate the effectiveness of
Levitation Technology to isolate and enrich cells in their native transcriptomic state, enabling
researchers to study disease-related pathways and/or targets that reflect their true biology, not
stress-induced activity.
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cellular stress responses, specific cell type activation, or even cell death. The direct and gentle

collection flow path leads to high yields of live cells even with very low input cell numbers. ] ] ] ] o ] o ] ] ] o _ . _ - . - o - - o o _
Figure 4. Enrichment of microglial cells by flow cytometry leads to activation of various stress pathways, not observed in microglial cells enriched via Levitation. (A) Based on the expression of various homeostatic and activated microglial markers, we observed that the levitation workflow enriches microglia with 2-6X less activation-inducing stress (C)

and altering transcriptional signature. (B) This is depicted by lower expression levels of activated gene markers of various known stress pathways such as the Lysosomal pathway genes (Cd68, Lyz2), antigen presenting gene (Cd74), Complement pathway (C5ar1) and Interferon response genes (Ifit3, Irf7) as compared to the FACS processed microglia.
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ch I ‘ RGN ALY P Figure 5. Enrichment via Levitation enables us to study inflammatory pathways without inducing additional activation in human Dissociated Tumor Cells (DTCs). (A) We subjected human DTCs through the Levitation workflow to obtain viable cells. (B) The percent mitochondrial content (Percent.Mt) was significantly lower (blue arrow) in cells enriched
anne @ q with the Levitation workflow as compared to the flow cytometry enrichment method. The number of transcripts per cell (hnCount_RNA) and the number of genes detected per cell (nFeature_RNA) was also higher in cells enriched with the Levitation workflow. (C) Using cell type specific markers, we annotated and obtained eight different cell types
Magnet namely, cancerous cells (KRT8), proliferating cancerous cells (TOP2A), B-cells (MS4A1), T-cells (CD3E), immune cells (CTSS), fibroblasts (CCL3A1), epithelial (CXCL1) and endothelial (VWF) cells. Upon quantification, we observed similar proportions of cells per clusters after the enrichment via the Levitation workflow (7366 cells) as compared to the flow
Bottom cytometry (7751 cells) enrichment. (D) Using the Hallmark Gene Set in Gene Set Enrichment Analysis (GSEA), we compared activation of various pathways in cells processed with flow cytometry (on the left) or with levitation (on the right). Immune cells (highlighted in pink boxes) show more activation when processed with flow cytometry. In contrast,
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