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            Abstract
Mass cytometry facilitates high-dimensional, quantitative analysis of the effects of bioactive molecules on human samples at single-cell resolution, but instruments process only one sample at a time. Here we describe mass-tag cellular barcoding (MCB), which increases mass cytometry throughput by using n metal ion tags to multiplex up to 2n samples. We used seven tags to multiplex an entire 96-well plate, and applied MCB to characterize human peripheral blood mononuclear cell (PBMC) signaling dynamics and cell-to-cell communication, signaling variability between PBMCs from eight human donors, and the effects of 27 inhibitors on this system. For each inhibitor, we measured 14 phosphorylation sites in 14 PBMC types at 96 conditions, resulting in 18,816 quantified phosphorylation levels from each multiplexed sample. This high-dimensional, systems-level inquiry allowed analysis across cell-type and signaling space, reclassified inhibitors and revealed off-target effects. High-content, high-throughput screening with MCB should be useful for drug discovery, preclinical testing and mechanistic investigation of human disease.
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                    Figure 1: Mass-tag cell barcoding.[image: ]


Figure 2: PBMC signaling time-course experiment.[image: ]


Figure 3: Signaling response comparison of PBMCs from eight donors.[image: ]


Figure 4: Analysis of PBMC response to kinase inhibition.[image: ]


Figure 5: Overview of inhibitor impact.[image: ]


Figure 6: Principal component analysis of cell type and drug response.[image: ]
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In the version of this article initially published online, in the legend for Figure 2e, LPS stimulation was said to be by â€œNFÎºB, STAT3 and STAT1,â€� instead of by â€œNFÎºB, STAT3 and BTK/ITK.â€� The error has been corrected for the print, PDF and HTML versions of this article.
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