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The ability to measure 30, 50 or more antigens simultaneously in single cells by mass
cytometry will broaden the impact of cytometry and provide unprecedented precision and
accuracy in the identification of rare cell populations. Fluorescent, quantum dot and other
optical methods have the weakness due to the overlap of the emission signals. Over the past 9
years, but outside the radar range of most of the flow cytometry community, a novel approach
using stable isotopes as tags in immunological assays with atomic mass spectrometry detection
has shown that the challenge can be readily addressed.

Mass Cytometry brings the power, resolution, sensitivity and quantitative capabilities of
atomic mass spectrometry to high throughput single cell analysis in order to address the
challenges of multi-parameter, quantitative flow cytometry. Individual cells that have been
immunologically stained with antibodies conjugated to stable isotope tags are injected into the
analytical instrument that “reads” the tag elements. Because there are many (~ 100) available
stable isotopes, and the mass cytometer provides exquisite resolution between detection
channels, many parameters can be measured as easily as one. The mass cytometer itself is a
specific configuration of an Inductively Coupled Plasma Time-of-Flight Mass Spectrometer,
tailored for the analysis of up to 1000 cells per second for as many parameters as there are
available stable isotope tags (currently 37). The temporal evolution of the signal derived from
DNA metal-intercalation of each cell informs on the integrity of the sampled cell.

The technology has best application where many proteins or biomarkers are to be
determined simultaneously in single cells and few cells are available for analysis. For example,



the simultaneous monitoring of multiple signaling pathways under the influence of one or more
agonists provides insight into the genesis of a diseased cell, or the pharmacokinetic
characterization of a potential drug. We will focus here on the applications for the detection of
rare cells (hematopoietic stem cells) in complex samples through the determination of the
multivariate biomarker signature that distinguishes that cell. Feasibility of the technology for
massively multiparametric bead-based assays based on metal bar-coding will be discussed.



